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                    GNU GENERAL PUBLIC LICENSE
                       Version 3, 29 June 2007

 Copyright (C) 2007 Free Software Foundation, Inc. <http://fsf.org/>
 Everyone is permitted to copy and distribute verbatim copies
 of this license document, but changing it is not allowed.

                            Preamble

  The GNU General Public License is a free, copyleft license for
software and other kinds of works.

  The licenses for most software and other practical works are designed
to take away your freedom to share and change the works.  By contrast,
the GNU General Public License is intended to guarantee your freedom to
share and change all versions of a program--to make sure it remains free
software for all its users.  We, the Free Software Foundation, use the
GNU General Public License for most of our software; it applies also to
any other work released this way by its authors.  You can apply it to
your programs, too.

  When we speak of free software, we are referring to freedom, not
price.  Our General Public Licenses are designed to make sure that you
have the freedom to distribute copies of free software (and charge for
them if you wish), that you receive source code or can get it if you
want it, that you can change the software or use pieces of it in new
free programs, and that you know you can do these things.

  To protect your rights, we need to prevent others from denying you
these rights or asking you to surrender the rights.  Therefore, you have
certain responsibilities if you distribute copies of the software, or if
you modify it: responsibilities to respect the freedom of others.

  For example, if you distribute copies of such a program, whether
gratis or for a fee, you must pass on to the recipients the same
freedoms that you received.  You must make sure that they, too, receive
or can get the source code.  And you must show them these terms so they
know their rights.

  Developers that use the GNU GPL protect your rights with two steps:
(1) assert copyright on the software, and (2) offer you this License
giving you legal permission to copy, distribute and/or modify it.

  For the developers' and authors' protection, the GPL clearly explains
that there is no warranty for this free software.  For both users' and
authors' sake, the GPL requires that modified versions be marked as
changed, so that their problems will not be attributed erroneously to
authors of previous versions.

  Some devices are designed to deny users access to install or run
modified versions of the software inside them, although the manufacturer
can do so.  This is fundamentally incompatible with the aim of
protecting users' freedom to change the software.  The systematic
pattern of such abuse occurs in the area of products for individuals to
use, which is precisely where it is most unacceptable.  Therefore, we
have designed this version of the GPL to prohibit the practice for those
products.  If such problems arise substantially in other domains, we
stand ready to extend this provision to those domains in future versions
of the GPL, as needed to protect the freedom of users.

  Finally, every program is threatened constantly by software patents.
States should not allow patents to restrict development and use of
software on general-purpose computers, but in those that do, we wish to
avoid the special danger that patents applied to a free program could
make it effectively proprietary.  To prevent this, the GPL assures that
patents cannot be used to render the program non-free.

  The precise terms and conditions for copying, distribution and
modification follow.

                       TERMS AND CONDITIONS

  0. Definitions.

  "This License" refers to version 3 of the GNU General Public License.

  "Copyright" also means copyright-like laws that apply to other kinds of
works, such as semiconductor masks.

  "The Program" refers to any copyrightable work licensed under this
License.  Each licensee is addressed as "you".  "Licensees" and
"recipients" may be individuals or organizations.

  To "modify" a work means to copy from or adapt all or part of the work
in a fashion requiring copyright permission, other than the making of an
exact copy.  The resulting work is called a "modified version" of the
earlier work or a work "based on" the earlier work.

  A "covered work" means either the unmodified Program or a work based
on the Program.

  To "propagate" a work means to do anything with it that, without
permission, would make you directly or secondarily liable for
infringement under applicable copyright law, except executing it on a
computer or modifying a private copy.  Propagation includes copying,
distribution (with or without modification), making available to the
public, and in some countries other activities as well.

  To "convey" a work means any kind of propagation that enables other
parties to make or receive copies.  Mere interaction with a user through
a computer network, with no transfer of a copy, is not conveying.

  An interactive user interface displays "Appropriate Legal Notices"
to the extent that it includes a convenient and prominently visible
feature that (1) displays an appropriate copyright notice, and (2)
tells the user that there is no warranty for the work (except to the
extent that warranties are provided), that licensees may convey the
work under this License, and how to view a copy of this License.  If
the interface presents a list of user commands or options, such as a
menu, a prominent item in the list meets this criterion.

  1. Source Code.

  The "source code" for a work means the preferred form of the work
for making modifications to it.  "Object code" means any non-source
form of a work.

  A "Standard Interface" means an interface that either is an official
standard defined by a recognized standards body, or, in the case of
interfaces specified for a particular programming language, one that
is widely used among developers working in that language.

  The "System Libraries" of an executable work include anything, other
than the work as a whole, that (a) is included in the normal form of
packaging a Major Component, but which is not part of that Major
Component, and (b) serves only to enable use of the work with that
Major Component, or to implement a Standard Interface for which an
implementation is available to the public in source code form.  A
"Major Component", in this context, means a major essential component
(kernel, window system, and so on) of the specific operating system
(if any) on which the executable work runs, or a compiler used to
produce the work, or an object code interpreter used to run it.

  The "Corresponding Source" for a work in object code form means all
the source code needed to generate, install, and (for an executable
work) run the object code and to modify the work, including scripts to
control those activities.  However, it does not include the work's
System Libraries, or general-purpose tools or generally available free
programs which are used unmodified in performing those activities but
which are not part of the work.  For example, Corresponding Source
includes interface definition files associated with source files for
the work, and the source code for shared libraries and dynamically
linked subprograms that the work is specifically designed to require,
such as by intimate data communication or control flow between those
subprograms and other parts of the work.

  The Corresponding Source need not include anything that users
can regenerate automatically from other parts of the Corresponding
Source.

  The Corresponding Source for a work in source code form is that
same work.

  2. Basic Permissions.

  All rights granted under this License are granted for the term of
copyright on the Program, and are irrevocable provided the stated
conditions are met.  This License explicitly affirms your unlimited
permission to run the unmodified Program.  The output from running a
covered work is covered by this License only if the output, given its
content, constitutes a covered work.  This License acknowledges your
rights of fair use or other equivalent, as provided by copyright law.

  You may make, run and propagate covered works that you do not
convey, without conditions so long as your license otherwise remains
in force.  You may convey covered works to others for the sole purpose
of having them make modifications exclusively for you, or provide you
with facilities for running those works, provided that you comply with
the terms of this License in conveying all material for which you do
not control copyright.  Those thus making or running the covered works
for you must do so exclusively on your behalf, under your direction
and control, on terms that prohibit them from making any copies of
your copyrighted material outside their relationship with you.

  Conveying under any other circumstances is permitted solely under
the conditions stated below.  Sublicensing is not allowed; section 10
makes it unnecessary.

  3. Protecting Users' Legal Rights From Anti-Circumvention Law.

  No covered work shall be deemed part of an effective technological
measure under any applicable law fulfilling obligations under article
11 of the WIPO copyright treaty adopted on 20 December 1996, or
similar laws prohibiting or restricting circumvention of such
measures.

  When you convey a covered work, you waive any legal power to forbid
circumvention of technological measures to the extent such circumvention
is effected by exercising rights under this License with respect to
the covered work, and you disclaim any intention to limit operation or
modification of the work as a means of enforcing, against the work's
users, your or third parties' legal rights to forbid circumvention of
technological measures.

  4. Conveying Verbatim Copies.

  You may convey verbatim copies of the Program's source code as you
receive it, in any medium, provided that you conspicuously and
appropriately publish on each copy an appropriate copyright notice;
keep intact all notices stating that this License and any
non-permissive terms added in accord with section 7 apply to the code;
keep intact all notices of the absence of any warranty; and give all
recipients a copy of this License along with the Program.

  You may charge any price or no price for each copy that you convey,
and you may offer support or warranty protection for a fee.

  5. Conveying Modified Source Versions.

  You may convey a work based on the Program, or the modifications to
produce it from the Program, in the form of source code under the
terms of section 4, provided that you also meet all of these conditions:

    a) The work must carry prominent notices stating that you modified
    it, and giving a relevant date.

    b) The work must carry prominent notices stating that it is
    released under this License and any conditions added under section
    7.  This requirement modifies the requirement in section 4 to
    "keep intact all notices".

    c) You must license the entire work, as a whole, under this
    License to anyone who comes into possession of a copy.  This
    License will therefore apply, along with any applicable section 7
    additional terms, to the whole of the work, and all its parts,
    regardless of how they are packaged.  This License gives no
    permission to license the work in any other way, but it does not
    invalidate such permission if you have separately received it.

    d) If the work has interactive user interfaces, each must display
    Appropriate Legal Notices; however, if the Program has interactive
    interfaces that do not display Appropriate Legal Notices, your
    work need not make them do so.

  A compilation of a covered work with other separate and independent
works, which are not by their nature extensions of the covered work,
and which are not combined with it such as to form a larger program,
in or on a volume of a storage or distribution medium, is called an
"aggregate" if the compilation and its resulting copyright are not
used to limit the access or legal rights of the compilation's users
beyond what the individual works permit.  Inclusion of a covered work
in an aggregate does not cause this License to apply to the other
parts of the aggregate.

  6. Conveying Non-Source Forms.

  You may convey a covered work in object code form under the terms
of sections 4 and 5, provided that you also convey the
machine-readable Corresponding Source under the terms of this License,
in one of these ways:

    a) Convey the object code in, or embodied in, a physical product
    (including a physical distribution medium), accompanied by the
    Corresponding Source fixed on a durable physical medium
    customarily used for software interchange.

    b) Convey the object code in, or embodied in, a physical product
    (including a physical distribution medium), accompanied by a
    written offer, valid for at least three years and valid for as
    long as you offer spare parts or customer support for that product
    model, to give anyone who possesses the object code either (1) a
    copy of the Corresponding Source for all the software in the
    product that is covered by this License, on a durable physical
    medium customarily used for software interchange, for a price no
    more than your reasonable cost of physically performing this
    conveying of source, or (2) access to copy the
    Corresponding Source from a network server at no charge.

    c) Convey individual copies of the object code with a copy of the
    written offer to provide the Corresponding Source.  This
    alternative is allowed only occasionally and noncommercially, and
    only if you received the object code with such an offer, in accord
    with subsection 6b.

    d) Convey the object code by offering access from a designated
    place (gratis or for a charge), and offer equivalent access to the
    Corresponding Source in the same way through the same place at no
    further charge.  You need not require recipients to copy the
    Corresponding Source along with the object code.  If the place to
    copy the object code is a network server, the Corresponding Source
    may be on a different server (operated by you or a third party)
    that supports equivalent copying facilities, provided you maintain
    clear directions next to the object code saying where to find the
    Corresponding Source.  Regardless of what server hosts the
    Corresponding Source, you remain obligated to ensure that it is
    available for as long as needed to satisfy these requirements.

    e) Convey the object code using peer-to-peer transmission, provided
    you inform other peers where the object code and Corresponding
    Source of the work are being offered to the general public at no
    charge under subsection 6d.

  A separable portion of the object code, whose source code is excluded
from the Corresponding Source as a System Library, need not be
included in conveying the object code work.

  A "User Product" is either (1) a "consumer product", which means any
tangible personal property which is normally used for personal, family,
or household purposes, or (2) anything designed or sold for incorporation
into a dwelling.  In determining whether a product is a consumer product,
doubtful cases shall be resolved in favor of coverage.  For a particular
product received by a particular user, "normally used" refers to a
typical or common use of that class of product, regardless of the status
of the particular user or of the way in which the particular user
actually uses, or expects or is expected to use, the product.  A product
is a consumer product regardless of whether the product has substantial
commercial, industrial or non-consumer uses, unless such uses represent
the only significant mode of use of the product.

  "Installation Information" for a User Product means any methods,
procedures, authorization keys, or other information required to install
and execute modified versions of a covered work in that User Product from
a modified version of its Corresponding Source.  The information must
suffice to ensure that the continued functioning of the modified object
code is in no case prevented or interfered with solely because
modification has been made.

  If you convey an object code work under this section in, or with, or
specifically for use in, a User Product, and the conveying occurs as
part of a transaction in which the right of possession and use of the
User Product is transferred to the recipient in perpetuity or for a
fixed term (regardless of how the transaction is characterized), the
Corresponding Source conveyed under this section must be accompanied
by the Installation Information.  But this requirement does not apply
if neither you nor any third party retains the ability to install
modified object code on the User Product (for example, the work has
been installed in ROM).

  The requirement to provide Installation Information does not include a
requirement to continue to provide support service, warranty, or updates
for a work that has been modified or installed by the recipient, or for
the User Product in which it has been modified or installed.  Access to a
network may be denied when the modification itself materially and
adversely affects the operation of the network or violates the rules and
protocols for communication across the network.

  Corresponding Source conveyed, and Installation Information provided,
in accord with this section must be in a format that is publicly
documented (and with an implementation available to the public in
source code form), and must require no special password or key for
unpacking, reading or copying.

  7. Additional Terms.

  "Additional permissions" are terms that supplement the terms of this
License by making exceptions from one or more of its conditions.
Additional permissions that are applicable to the entire Program shall
be treated as though they were included in this License, to the extent
that they are valid under applicable law.  If additional permissions
apply only to part of the Program, that part may be used separately
under those permissions, but the entire Program remains governed by
this License without regard to the additional permissions.

  When you convey a copy of a covered work, you may at your option
remove any additional permissions from that copy, or from any part of
it.  (Additional permissions may be written to require their own
removal in certain cases when you modify the work.)  You may place
additional permissions on material, added by you to a covered work,
for which you have or can give appropriate copyright permission.

  Notwithstanding any other provision of this License, for material you
add to a covered work, you may (if authorized by the copyright holders of
that material) supplement the terms of this License with terms:

    a) Disclaiming warranty or limiting liability differently from the
    terms of sections 15 and 16 of this License; or

    b) Requiring preservation of specified reasonable legal notices or
    author attributions in that material or in the Appropriate Legal
    Notices displayed by works containing it; or

    c) Prohibiting misrepresentation of the origin of that material, or
    requiring that modified versions of such material be marked in
    reasonable ways as different from the original version; or

    d) Limiting the use for publicity purposes of names of licensors or
    authors of the material; or

    e) Declining to grant rights under trademark law for use of some
    trade names, trademarks, or service marks; or

    f) Requiring indemnification of licensors and authors of that
    material by anyone who conveys the material (or modified versions of
    it) with contractual assumptions of liability to the recipient, for
    any liability that these contractual assumptions directly impose on
    those licensors and authors.

  All other non-permissive additional terms are considered "further
restrictions" within the meaning of section 10.  If the Program as you
received it, or any part of it, contains a notice stating that it is
governed by this License along with a term that is a further
restriction, you may remove that term.  If a license document contains
a further restriction but permits relicensing or conveying under this
License, you may add to a covered work material governed by the terms
of that license document, provided that the further restriction does
not survive such relicensing or conveying.

  If you add terms to a covered work in accord with this section, you
must place, in the relevant source files, a statement of the
additional terms that apply to those files, or a notice indicating
where to find the applicable terms.

  Additional terms, permissive or non-permissive, may be stated in the
form of a separately written license, or stated as exceptions;
the above requirements apply either way.

  8. Termination.

  You may not propagate or modify a covered work except as expressly
provided under this License.  Any attempt otherwise to propagate or
modify it is void, and will automatically terminate your rights under
this License (including any patent licenses granted under the third
paragraph of section 11).

  However, if you cease all violation of this License, then your
license from a particular copyright holder is reinstated (a)
provisionally, unless and until the copyright holder explicitly and
finally terminates your license, and (b) permanently, if the copyright
holder fails to notify you of the violation by some reasonable means
prior to 60 days after the cessation.

  Moreover, your license from a particular copyright holder is
reinstated permanently if the copyright holder notifies you of the
violation by some reasonable means, this is the first time you have
received notice of violation of this License (for any work) from that
copyright holder, and you cure the violation prior to 30 days after
your receipt of the notice.

  Termination of your rights under this section does not terminate the
licenses of parties who have received copies or rights from you under
this License.  If your rights have been terminated and not permanently
reinstated, you do not qualify to receive new licenses for the same
material under section 10.

  9. Acceptance Not Required for Having Copies.

  You are not required to accept this License in order to receive or
run a copy of the Program.  Ancillary propagation of a covered work
occurring solely as a consequence of using peer-to-peer transmission
to receive a copy likewise does not require acceptance.  However,
nothing other than this License grants you permission to propagate or
modify any covered work.  These actions infringe copyright if you do
not accept this License.  Therefore, by modifying or propagating a
covered work, you indicate your acceptance of this License to do so.

  10. Automatic Licensing of Downstream Recipients.

  Each time you convey a covered work, the recipient automatically
receives a license from the original licensors, to run, modify and
propagate that work, subject to this License.  You are not responsible
for enforcing compliance by third parties with this License.

  An "entity transaction" is a transaction transferring control of an
organization, or substantially all assets of one, or subdividing an
organization, or merging organizations.  If propagation of a covered
work results from an entity transaction, each party to that
transaction who receives a copy of the work also receives whatever
licenses to the work the party's predecessor in interest had or could
give under the previous paragraph, plus a right to possession of the
Corresponding Source of the work from the predecessor in interest, if
the predecessor has it or can get it with reasonable efforts.

  You may not impose any further restrictions on the exercise of the
rights granted or affirmed under this License.  For example, you may
not impose a license fee, royalty, or other charge for exercise of
rights granted under this License, and you may not initiate litigation
(including a cross-claim or counterclaim in a lawsuit) alleging that
any patent claim is infringed by making, using, selling, offering for
sale, or importing the Program or any portion of it.

  11. Patents.

  A "contributor" is a copyright holder who authorizes use under this
License of the Program or a work on which the Program is based.  The
work thus licensed is called the contributor's "contributor version".

  A contributor's "essential patent claims" are all patent claims
owned or controlled by the contributor, whether already acquired or
hereafter acquired, that would be infringed by some manner, permitted
by this License, of making, using, or selling its contributor version,
but do not include claims that would be infringed only as a
consequence of further modification of the contributor version.  For
purposes of this definition, "control" includes the right to grant
patent sublicenses in a manner consistent with the requirements of
this License.

  Each contributor grants you a non-exclusive, worldwide, royalty-free
patent license under the contributor's essential patent claims, to
make, use, sell, offer for sale, import and otherwise run, modify and
propagate the contents of its contributor version.

  In the following three paragraphs, a "patent license" is any express
agreement or commitment, however denominated, not to enforce a patent
(such as an express permission to practice a patent or covenant not to
sue for patent infringement).  To "grant" such a patent license to a
party means to make such an agreement or commitment not to enforce a
patent against the party.

  If you convey a covered work, knowingly relying on a patent license,
and the Corresponding Source of the work is not available for anyone
to copy, free of charge and under the terms of this License, through a
publicly available network server or other readily accessible means,
then you must either (1) cause the Corresponding Source to be so
available, or (2) arrange to deprive yourself of the benefit of the
patent license for this particular work, or (3) arrange, in a manner
consistent with the requirements of this License, to extend the patent
license to downstream recipients.  "Knowingly relying" means you have
actual knowledge that, but for the patent license, your conveying the
covered work in a country, or your recipient's use of the covered work
in a country, would infringe one or more identifiable patents in that
country that you have reason to believe are valid.

  If, pursuant to or in connection with a single transaction or
arrangement, you convey, or propagate by procuring conveyance of, a
covered work, and grant a patent license to some of the parties
receiving the covered work authorizing them to use, propagate, modify
or convey a specific copy of the covered work, then the patent license
you grant is automatically extended to all recipients of the covered
work and works based on it.

  A patent license is "discriminatory" if it does not include within
the scope of its coverage, prohibits the exercise of, or is
conditioned on the non-exercise of one or more of the rights that are
specifically granted under this License.  You may not convey a covered
work if you are a party to an arrangement with a third party that is
in the business of distributing software, under which you make payment
to the third party based on the extent of your activity of conveying
the work, and under which the third party grants, to any of the
parties who would receive the covered work from you, a discriminatory
patent license (a) in connection with copies of the covered work
conveyed by you (or copies made from those copies), or (b) primarily
for and in connection with specific products or compilations that
contain the covered work, unless you entered into that arrangement,
or that patent license was granted, prior to 28 March 2007.

  Nothing in this License shall be construed as excluding or limiting
any implied license or other defenses to infringement that may
otherwise be available to you under applicable patent law.

  12. No Surrender of Others' Freedom.

  If conditions are imposed on you (whether by court order, agreement or
otherwise) that contradict the conditions of this License, they do not
excuse you from the conditions of this License.  If you cannot convey a
covered work so as to satisfy simultaneously your obligations under this
License and any other pertinent obligations, then as a consequence you may
not convey it at all.  For example, if you agree to terms that obligate you
to collect a royalty for further conveying from those to whom you convey
the Program, the only way you could satisfy both those terms and this
License would be to refrain entirely from conveying the Program.

  13. Use with the GNU Affero General Public License.

  Notwithstanding any other provision of this License, you have
permission to link or combine any covered work with a work licensed
under version 3 of the GNU Affero General Public License into a single
combined work, and to convey the resulting work.  The terms of this
License will continue to apply to the part which is the covered work,
but the special requirements of the GNU Affero General Public License,
section 13, concerning interaction through a network will apply to the
combination as such.

  14. Revised Versions of this License.

  The Free Software Foundation may publish revised and/or new versions of
the GNU General Public License from time to time.  Such new versions will
be similar in spirit to the present version, but may differ in detail to
address new problems or concerns.

  Each version is given a distinguishing version number.  If the
Program specifies that a certain numbered version of the GNU General
Public License "or any later version" applies to it, you have the
option of following the terms and conditions either of that numbered
version or of any later version published by the Free Software
Foundation.  If the Program does not specify a version number of the
GNU General Public License, you may choose any version ever published
by the Free Software Foundation.

  If the Program specifies that a proxy can decide which future
versions of the GNU General Public License can be used, that proxy's
public statement of acceptance of a version permanently authorizes you
to choose that version for the Program.

  Later license versions may give you additional or different
permissions.  However, no additional obligations are imposed on any
author or copyright holder as a result of your choosing to follow a
later version.

  15. Disclaimer of Warranty.

  THERE IS NO WARRANTY FOR THE PROGRAM, TO THE EXTENT PERMITTED BY
APPLICABLE LAW.  EXCEPT WHEN OTHERWISE STATED IN WRITING THE COPYRIGHT
HOLDERS AND/OR OTHER PARTIES PROVIDE THE PROGRAM "AS IS" WITHOUT WARRANTY
OF ANY KIND, EITHER EXPRESSED OR IMPLIED, INCLUDING, BUT NOT LIMITED TO,
THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE.  THE ENTIRE RISK AS TO THE QUALITY AND PERFORMANCE OF THE PROGRAM
IS WITH YOU.  SHOULD THE PROGRAM PROVE DEFECTIVE, YOU ASSUME THE COST OF
ALL NECESSARY SERVICING, REPAIR OR CORRECTION.

  16. Limitation of Liability.

  IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR AGREED TO IN WRITING
WILL ANY COPYRIGHT HOLDER, OR ANY OTHER PARTY WHO MODIFIES AND/OR CONVEYS
THE PROGRAM AS PERMITTED ABOVE, BE LIABLE TO YOU FOR DAMAGES, INCLUDING ANY
GENERAL, SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES ARISING OUT OF THE
USE OR INABILITY TO USE THE PROGRAM (INCLUDING BUT NOT LIMITED TO LOSS OF
DATA OR DATA BEING RENDERED INACCURATE OR LOSSES SUSTAINED BY YOU OR THIRD
PARTIES OR A FAILURE OF THE PROGRAM TO OPERATE WITH ANY OTHER PROGRAMS),
EVEN IF SUCH HOLDER OR OTHER PARTY HAS BEEN ADVISED OF THE POSSIBILITY OF
SUCH DAMAGES.

  17. Interpretation of Sections 15 and 16.

  If the disclaimer of warranty and limitation of liability provided
above cannot be given local legal effect according to their terms,
reviewing courts shall apply local law that most closely approximates
an absolute waiver of all civil liability in connection with the
Program, unless a warranty or assumption of liability accompanies a
copy of the Program in return for a fee.

                     END OF TERMS AND CONDITIONS

            How to Apply These Terms to Your New Programs

  If you develop a new program, and you want it to be of the greatest
possible use to the public, the best way to achieve this is to make it
free software which everyone can redistribute and change under these terms.

  To do so, attach the following notices to the program.  It is safest
to attach them to the start of each source file to most effectively
state the exclusion of warranty; and each file should have at least
the "copyright" line and a pointer to where the full notice is found.

    <one line to give the program's name and a brief idea of what it does.>
    Copyright (C) <year>  <name of author>

    This program is free software: you can redistribute it and/or modify
    it under the terms of the GNU General Public License as published by
    the Free Software Foundation, either version 3 of the License, or
    (at your option) any later version.

    This program is distributed in the hope that it will be useful,
    but WITHOUT ANY WARRANTY; without even the implied warranty of
    MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
    GNU General Public License for more details.

    You should have received a copy of the GNU General Public License
    along with this program.  If not, see <http://www.gnu.org/licenses/>.

Also add information on how to contact you by electronic and paper mail.

  If the program does terminal interaction, make it output a short
notice like this when it starts in an interactive mode:

    <program>  Copyright (C) <year>  <name of author>
    This program comes with ABSOLUTELY NO WARRANTY; for details type `show w'.
    This is free software, and you are welcome to redistribute it
    under certain conditions; type `show c' for details.

The hypothetical commands `show w' and `show c' should show the appropriate
parts of the General Public License.  Of course, your program's commands
might be different; for a GUI interface, you would use an "about box".

  You should also get your employer (if you work as a programmer) or school,
if any, to sign a "copyright disclaimer" for the program, if necessary.
For more information on this, and how to apply and follow the GNU GPL, see
<http://www.gnu.org/licenses/>.

  The GNU General Public License does not permit incorporating your program
into proprietary programs.  If your program is a subroutine library, you
may consider it more useful to permit linking proprietary applications with
the library.  If this is what you want to do, use the GNU Lesser General
Public License instead of this License.  But first, please read
<http://www.gnu.org/philosophy/why-not-lgpl.html>.
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** GNU Affero General Public License for more details.
**
** You should have received a copy of the GNU Affero General Public License
** along with this program.  If not, see <http://www.gnu.org/licenses/>.
**
**
** VERSION HISTORY
**
**     See k2version.c.
**
**
** SOURCE CODE FLOW (BRIEF)
**
** Conversion process:
**     k2pdfopt_proc_wildarg()  (k2file.c)   Convert wildcard arg, e.g. *.pdf
**             |
**             V
**     k2pdfopt_proc_arg()      (k2file.c)   Handle arg if it is a folder
**             |
**             V
**     k2pdfopt_proc_one()      (k2file.c)   Process a single PDF/DJVU file.
**             |                             (Embarrassingly long function.)
**             V
**     bmpregion_source_page_add()  (k2proc.c)  Processes a source page of the file.
**                                              This adds rectangular regions
**                                              (BMPREGION structure) to the
**                                              PAGEREGIONS structure.
**
**     Some other key functions:
**
**     bmpregion_vertically_break() (k2proc.c) looks for "text rows" in each region,
**         segmenting it into consecutive "rows."
**
**     bmpregion_add_textrow() (k2proc.c) is called by bmpregion_vertically_break()
**         to accumulate the BMPEREGIONs row by row.
**
**     bmpregion_add() (k2proc.c) processes a "row" or rectangular region of the
**         source page.  It is fairly well commented.
**
**     bmpregion_analyze_justification_and_line_spacing() (k2proc.c) analyzes the
**         "rows" and attempts to determine things like if they are regular, uniform
**         rows of text, how the text is justified, what the line spacing and font
**         size is, and if any lines are indented or terminate a section.
**
**     bmpregion_one_row_wrap_and_add() (k2proc.c) parses through one row and looks
**         for words.  It parses out each word to wrapbmp_add().
**
**     wrapbmp_add() (wrapbmp.c) adds a graphical word (as a rectangular bitmap region)
**         to the WRAPBMP structure, which stores up a row of text until it is too
**         wide for the destination file and the flushes that row of text to the
**         destination file.
**     
**
*/

#include <k2pdfopt.h>

#if (defined(HAVE_K2GUI) && (defined(WIN32) || defined(WIN64)))
#include <windows.h>
static void k2pdfopt_launch_gui(K2PDFOPT_CONVERSION *k2conv,STRBUF *env,STRBUF *cmdline,int ascii);
#endif


int main(int argc,char *argv[])

    {
    int i;
    static K2PDFOPT_CONVERSION _k2conv,*k2conv;
    K2PDFOPT_SETTINGS *k2settings;
    static STRBUF _cmdline,_env,_usermenu;
    STRBUF *cmdline,*env,*usermenu;
    static char *funcname="main";
#if (defined(WIN32) || defined(WIN64))
    int ascii;
    short *clinew;

    clinew=(short *)GetCommandLineW(); /* Get UTF-16 command-line */
    ascii=(clinew==NULL || wide_is_ascii(clinew));
#endif
    k2conv=&_k2conv;
    k2pdfopt_conversion_init(k2conv);
    k2settings=&k2conv->k2settings;
    cmdline=&_cmdline;
    env=&_env;
    usermenu=&_usermenu;
    strbuf_init(cmdline);
    strbuf_init(env);
    strbuf_init(usermenu);
#if (defined(WIN32) || defined(WIN64))
    strbuf_ensure(env,1024);
    wsys_get_envvar_ex("K2PDFOPT",env->s,1023);
#else
    strbuf_cpy(env,getenv("K2PDFOPT"));
#endif

#if (defined(WIN32) || defined(WIN64))
    {
    short **argvw;
    int nargs;

    argvw=(short **)CommandLineToArgvW((LPWSTR)clinew,&nargs);
    for (i=1;i<argc;i++)
        {
        char *clineu8;
        int clen;
        clen=utf16_to_utf8(NULL,argvw[i],MAXUTF8PATHLEN);
        willus_mem_alloc_warn((void **)&clineu8,clen+1,funcname,10);
        utf16_to_utf8(clineu8,argvw[i],clen);
        strbuf_cat_with_quotes(cmdline,clineu8);
        willus_mem_free((double **)&clineu8,funcname);
        }
    LocalFree(argvw);
    }
#else
    for (i=1;i<argc;i++)
        strbuf_cat_with_quotes(cmdline,argv[i]);
#endif
    k2sys_init();
    k2pdfopt_settings_init(k2settings);
    k2pdfopt_files_clear(&k2conv->k2files);
    /* Only set ansi and user interface */
    parse_cmd_args(k2conv,env,cmdline,usermenu,2,0);
#ifdef HAVE_K2GUI
    if (k2settings->gui>0
          || (k2settings->gui<0
               && (win_has_own_window() 
                    || (!win_has_own_window() && argc<2))))
        {
        strbuf_free(usermenu);
        k2pdfopt_launch_gui(k2conv,env,cmdline,ascii);
        k2sys_close(k2settings);
        strbuf_free(env);
        strbuf_free(cmdline);
        k2pdfopt_conversion_close(k2conv);
        return(0);
        }
#endif
    if (k2settings->show_usage[0]!='\0')
        {
        k2sys_header(NULL);
        if (k2settings->query_user==0 
#if (defined(WIN32) || defined(WIN64))
              || !win_has_own_window()
#endif
                          )
            k2pdfopt_usage(k2settings->show_usage,0);
        else
            {
            if (!k2pdfopt_usage(k2settings->show_usage,1))
                {
                k2sys_close(k2settings);
                strbuf_free(usermenu);
                strbuf_free(env);
                strbuf_free(cmdline);
                k2pdfopt_conversion_close(k2conv);
                return(0);
                }
            }
        if (k2settings->query_user!=0)
            k2sys_enter_to_exit(k2settings);
        k2sys_close(k2settings);
        strbuf_free(usermenu);
        strbuf_free(env);
        strbuf_free(cmdline);
        k2pdfopt_conversion_close(k2conv);
        return(0);
        }
#ifdef HAVE_TESSERACT_LIB
    if (k2settings->dst_ocr_lang[0]=='?')
        {
        char *p;
        extern char *ocrtess_langnames[];

        k2sys_header(NULL);
        ocrtess_debug_info(&p,1);
        aprintf("%s",p);
        printf("\nAvailable languages:\n"
                 "Code         Language\n"
                 "---------------------\n");
        for (i=0;ocrtess_langnames[i][0]!='\0';i+=3)
            printf("%-12s %s\n",ocrtess_langnames[i+1],ocrtess_langnames[i+2]);
        willus_mem_free((double **)&p,funcname);
        if (k2settings->query_user!=0)
            k2sys_enter_to_exit(k2settings);
        k2sys_close(k2settings);
        strbuf_free(usermenu);
        strbuf_free(env);
        strbuf_free(cmdline);
        k2pdfopt_conversion_close(k2conv);
        return(0);
        }
#endif
#if (defined(WIN32) || defined(WIN64))
        {
        if (win_has_own_window())
            k2settings->query_user=1;
        else
            k2settings->query_user=(k2conv->k2files.n==0);
        }
#else
        k2settings->query_user=1;
#endif
#if (!defined(WIN32) && !defined(WIN64))
    if (k2settings->query_user)
        {
        int tty_rows;
        tty_rows = get_ttyrows();
        for (i=0;i<tty_rows-16;i++)
            aprintf("\n");
        }
#endif
    k2sys_header(NULL);

    /*
    ** Set all options from command-line arguments
    */
    parse_cmd_args(k2conv,env,cmdline,usermenu,1,0);
    /*
    ** Get user input
    */
    if (k2pdfopt_menu(k2conv,env,cmdline,usermenu)==-1)
        {
        k2sys_close(k2settings);
        strbuf_free(usermenu);
        strbuf_free(env);
        strbuf_free(cmdline);
        k2pdfopt_conversion_close(k2conv);
        return(0);
        }
    /*
    ** Re-init and then re-parse after all user menu entries applied.
    */
    k2pdfopt_settings_init(k2settings);
    parse_cmd_args(k2conv,env,cmdline,usermenu,1,0);

    /*
    ** Process files
    */
    {
    K2PDFOPT_FILELIST_PROCESS k2listproc;
    double start,stop;

    start=(double)clock()/CLOCKS_PER_SEC;
    for (i=k2listproc.filecount=0;i<k2conv->k2files.n;i++)
        {
        k2listproc.outname=NULL;
        k2listproc.bmp=NULL;
        k2listproc.mode=K2PDFOPT_FILELIST_PROCESS_MODE_CONVERT_FILES;
        k2pdfopt_proc_wildarg(k2settings,k2conv->k2files.file[i],&k2listproc);
        willus_mem_free((double **)&k2listproc.outname,funcname);
        }
    stop=(double)clock()/CLOCKS_PER_SEC;
    k2sys_cpu_update(k2settings,start,stop);
    }

    /*
    ** All done.
    */
    k2sys_enter_to_exit(k2settings);
    k2sys_close(k2settings);
    strbuf_free(usermenu);
    strbuf_free(env);
    strbuf_free(cmdline);
    k2pdfopt_conversion_close(k2conv);
    return(0);
    }


#if (defined(HAVE_K2GUI) && (defined(WIN32) || defined(WIN64)))

static void k2pdfopt_launch_gui(K2PDFOPT_CONVERSION *k2conv,STRBUF *env,STRBUF *cmdline,
                                int ascii)

    {
#if (WILLUSDEBUGX & 0x4000)
printf("\n\nNEED TO TURN OFF WILLUSDEBUGX FOR FINAL COMPILE...\n\n");
if (0)
#else
    if (k2conv->k2settings.gui!=2 && (!win_has_own_window() || !k2conv->k2settings.guimin))
#endif
        {
        short exename[512];
        short *x;
        short *buf;
        int  i;
        STARTUPINFOW si;
        PROCESS_INFORMATION pi;
        static char *funcname="k2pdfopt_launch_gui";

        GetStartupInfoW(&si);
        GetModuleFileNameW(NULL,(WCHAR *)exename,511);
        x=(short *)GetCommandLineW();
        willus_mem_alloc_warn((void **)&buf,sizeof(short)*(wide_strlen(x)+8),funcname,10);
        wide_strcpy(buf,x);
        i=wide_strlen(buf);
        buf[i++]=' ';
        buf[i++]='-';
        buf[i++]='g';
        buf[i++]='u';
        buf[i++]='i';
        buf[i++]='+';
        buf[i++]=0;
        memset(&pi,0,sizeof(PROCESS_INFORMATION));
        memset(&si,0,sizeof(STARTUPINFOW));
        si.cb = sizeof(STARTUPINFOW);
        si.dwX = 0; /* Ignored unless si.dwFlags |= STARTF_USEPOSITION */
        si.dwY = 0;
        si.dwXSize = 0; /* Ignored unless si.dwFlags |= STARTF_USESIZE */
        si.dwYSize = 0;
        si.dwFlags = STARTF_USESHOWWINDOW;
        si.wShowWindow = SW_SHOWNORMAL;
        /* Launching from a console will NOT create new console. */
        CreateProcessW((LPCWSTR)exename,(LPWSTR)buf,0,0,1,DETACHED_PROCESS,0,NULL,&si,&pi);
        }
    else
        {
        HINSTANCE hinst;
        /* Free console and launch the GUI window */
        hinst=GetModuleHandle(NULL);
#if (!(WILLUSDEBUGX & 0x4000))
        FreeConsole();
#endif
        k2gui_main(k2conv,hinst,NULL,env,cmdline,ascii);
        }
    }

#endif /* Windows GUI */
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k2pdfopt_v2.54/mupdf_mod/mupdf/fitz/config.h

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#ifndef FZ_CONFIG_H

#define FZ_CONFIG_H

/* willus mod */
#ifndef SHARE_JPEG
#define SHARE_JPEG
#endif

/**
	Enable the following for spot (and hence overprint/overprint
	simulation) capable rendering. This forces FZ_PLOTTERS_N on.
*/
#define FZ_ENABLE_SPOT_RENDERING 1

/**
	Choose which plotters we need.
	By default we build all the plotters in. To avoid building
	plotters in that aren't needed, define the unwanted
	FZ_PLOTTERS_... define to 0.
*/
/* #define FZ_PLOTTERS_G 1 */
/* #define FZ_PLOTTERS_RGB 1 */
/* #define FZ_PLOTTERS_CMYK 1 */
/* #define FZ_PLOTTERS_N 1 */

/**
	Choose which document agents to include.
	By default all are enabled. To avoid building unwanted
	ones, define FZ_ENABLE_... to 0.
*/
/* #define FZ_ENABLE_PDF 1 */
/* #define FZ_ENABLE_XPS 1 */
#define FZ_ENABLE_SVG 0
/* #define FZ_ENABLE_CBZ 1 */
/* #define FZ_ENABLE_IMG 1 */
#define FZ_ENABLE_HTML 0
#define FZ_ENABLE_EPUB 0

/**
	Choose which document writers to include.
	By default all are enabled. To avoid building unwanted
	ones, define FZ_ENABLE_..._OUTPUT to 0.
*/
#define FZ_ENABLE_OCR_OUTPUT 0
#define FZ_ENABLE_DOCX_OUTPUT 0
#define FZ_ENABLE_ODT_OUTPUT 0

/**
	Choose whether to enable ICC color profiles.
*/
/* #define FZ_ENABLE_ICC 1 */

/**
	Choose whether to enable JPEG2000 decoding.
	By default, it is enabled, but due to frequent security
	issues with the third party libraries we support disabling
	it with this flag.
*/
/* #define FZ_ENABLE_JPX 1 */

/**
	Choose whether to enable JavaScript.
	By default JavaScript is enabled both for mutool and PDF
	interactivity.
*/
#define FZ_ENABLE_JS 0

/**
	Choose which fonts to include.
	By default we include the base 14 PDF fonts,
	DroidSansFallback from Android for CJK, and
	Charis SIL from SIL for epub/html.
	Enable the following defines to AVOID including
	unwanted fonts.
*/
/* To avoid all noto fonts except CJK, enable: */
#define TOFU

/* To skip the CJK font, enable: (this implicitly enables TOFU_CJK_EXT
 * and TOFU_CJK_LANG) */
/* #define TOFU_CJK */

/* To skip CJK Extension A, enable: (this implicitly enables
 * TOFU_CJK_LANG) */
/* #define TOFU_CJK_EXT */

/* To skip CJK language specific fonts, enable: */
#define TOFU_CJK_LANG

/* To skip the Emoji font, enable: */
/* #define TOFU_EMOJI */

/* To skip the ancient/historic scripts, enable: */
/* #define TOFU_HISTORIC */

/* To skip the symbol font, enable: */
/* #define TOFU_SYMBOL */

/* To skip the SIL fonts, enable: */
/* #define TOFU_SIL */

/* To skip the Base14 fonts, enable: */
/* #define TOFU_BASE14 */
/* (You probably really don't want to do that except for measurement
 * purposes!) */

/* ---------- DO NOT EDIT ANYTHING UNDER THIS LINE ---------- */

#ifndef FZ_ENABLE_SPOT_RENDERING
#define FZ_ENABLE_SPOT_RENDERING 1
#endif

#if FZ_ENABLE_SPOT_RENDERING
#undef FZ_PLOTTERS_N
#define FZ_PLOTTERS_N 1
#endif /* FZ_ENABLE_SPOT_RENDERING */

#ifndef FZ_PLOTTERS_G
#define FZ_PLOTTERS_G 1
#endif /* FZ_PLOTTERS_G */

#ifndef FZ_PLOTTERS_RGB
#define FZ_PLOTTERS_RGB 1
#endif /* FZ_PLOTTERS_RGB */

#ifndef FZ_PLOTTERS_CMYK
#define FZ_PLOTTERS_CMYK 1
#endif /* FZ_PLOTTERS_CMYK */

#ifndef FZ_PLOTTERS_N
#define FZ_PLOTTERS_N 1
#endif /* FZ_PLOTTERS_N */

/* We need at least 1 plotter defined */
#if FZ_PLOTTERS_G == 0 && FZ_PLOTTERS_RGB == 0 && FZ_PLOTTERS_CMYK == 0
#undef FZ_PLOTTERS_N
#define FZ_PLOTTERS_N 1
#endif

#ifndef FZ_ENABLE_PDF
#define FZ_ENABLE_PDF 1
#endif /* FZ_ENABLE_PDF */

#ifndef FZ_ENABLE_XPS
#define FZ_ENABLE_XPS 1
#endif /* FZ_ENABLE_XPS */

#ifndef FZ_ENABLE_SVG
#define FZ_ENABLE_SVG 1
#endif /* FZ_ENABLE_SVG */

#ifndef FZ_ENABLE_CBZ
#define FZ_ENABLE_CBZ 1
#endif /* FZ_ENABLE_CBZ */

#ifndef FZ_ENABLE_IMG
#define FZ_ENABLE_IMG 1
#endif /* FZ_ENABLE_IMG */

#ifndef FZ_ENABLE_HTML
#define FZ_ENABLE_HTML 1
#endif /* FZ_ENABLE_HTML */

#ifndef FZ_ENABLE_EPUB
#define FZ_ENABLE_EPUB 1
#endif /* FZ_ENABLE_EPUB */

#ifndef FZ_ENABLE_OCR_OUTPUT
#define FZ_ENABLE_OCR_OUTPUT 1
#endif /* FZ_ENABLE_OCR_OUTPUT */

#ifndef FZ_ENABLE_ODT_OUTPUT
#define FZ_ENABLE_ODT_OUTPUT 1
#endif /* FZ_ENABLE_ODT_OUTPUT */

#ifndef FZ_ENABLE_DOCX_OUTPUT
#define FZ_ENABLE_DOCX_OUTPUT 1
#endif /* FZ_ENABLE_DOCX_OUTPUT */

#ifndef FZ_ENABLE_JPX
#define FZ_ENABLE_JPX 1
#endif /* FZ_ENABLE_JPX */

#ifndef FZ_ENABLE_JS
#define FZ_ENABLE_JS 1
#endif /* FZ_ENABLE_JS */

#ifndef FZ_ENABLE_ICC
#define FZ_ENABLE_ICC 1
#endif /* FZ_ENABLE_ICC */

/* If Epub and HTML are both disabled, disable SIL fonts */
#if FZ_ENABLE_HTML == 0 && FZ_ENABLE_EPUB == 0
#undef TOFU_SIL
#define TOFU_SIL
#endif

#if !defined(HAVE_LEPTONICA) || !defined(HAVE_TESSERACT)
#ifndef OCR_DISABLED
#define OCR_DISABLED
#endif
#endif

#endif /* FZ_CONFIG_H */







k2pdfopt_v2.54/mupdf_mod/mupdf/helpers/mu-threads.h

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#ifndef MUPDF_HELPERS_MU_THREADS_H
#define MUPDF_HELPERS_MU_THREADS_H

/*
	Simple threading helper library.
	Includes implementations for Windows, pthreads,
	and "no threads".

	The "no threads" implementation simply provides types
	and stub functions so that things will build, but abort
	if we try to call them. This simplifies the job for
	calling functions.

	To build this library on a platform with no threading,
	define DISABLE_MUTHREADS (or extend the ifdeffery below
	so that it does so).

	To build this library on a platform that uses a
	threading model other than windows threads or pthreads,
	extend the #ifdeffery below to set MUTHREAD_IMPL_TYPE
	to an unused value, and modify mu-threads.c
	appropriately.
*/

/* willus mod */
#ifndef HAVE_PTHREAD
#define HAVE_PTHREAD
#endif
#if !defined(DISABLE_MUTHREADS)
#ifdef _WIN32
#define MU_THREAD_IMPL_TYPE 1
#elif defined(HAVE_PTHREAD)
#define MU_THREAD_IMPL_TYPE 2
#else
#define DISABLE_MUTHREADS
#endif
#endif

/*
	Types
*/
typedef struct mu_thread mu_thread;
typedef struct mu_semaphore mu_semaphore;
typedef struct mu_mutex mu_mutex;

/*
	Semaphores

	Created with a value of 0. Triggering a semaphore
	increments the value. Waiting on a semaphore reduces
	the value, blocking if it would become negative.

	Never increment the value of a semaphore above 1, as
	this has undefined meaning in this implementation.
*/

/*
	Create a semaphore.

	sem: Pointer to a mu_semaphore to populate.

	Returns non-zero for error.
*/
int mu_create_semaphore(mu_semaphore *sem);

/*
	Destroy a semaphore.
	Semaphores may safely be destroyed multiple
	times. Any semaphore initialised to zeros is
	safe to destroy.

	Never destroy a semaphore that may be being waited
	upon, as this has undefined meaning in this
	implementation.

	sem: Pointer to a mu_semaphore to destroy.
*/
void mu_destroy_semaphore(mu_semaphore *sem);

/*
	Increment the value of the
	semaphore. Never blocks.

	sem: The semaphore to increment.

	Returns non-zero on error.
*/
int mu_trigger_semaphore(mu_semaphore *sem);

/*
	Decrement the value of the
	semaphore, blocking if this would involve making
	the value negative.

	sem: The semaphore to decrement.

	Returns non-zero on error.
*/
int mu_wait_semaphore(mu_semaphore *sem);

/*
	Threads
*/

/*
	The type for the function that a thread runs.

	arg: User supplied data.
*/
typedef void (mu_thread_fn)(void *arg);

/*
	Create a thread to run the
	supplied function with the supplied argument.

	th: Pointer to mu_thread to populate with created
	threads information.

	fn: The function for the thread to run.

	arg: The argument to pass to fn.
*/
int mu_create_thread(mu_thread *th, mu_thread_fn *fn, void *arg);

/*
	Destroy a thread. This function
	blocks until a thread has terminated normally, and
	destroys its storage. A mu_thread may safely be destroyed
	multiple times, as may any mu_thread initialised with
	zeros.

	th: Pointer to mu_thread to destroy.
*/
void mu_destroy_thread(mu_thread *th);

/*
	Mutexes

	This implementation does not specify whether
	mutexes are recursive or not.
*/

/*
	Create a mutex.

	mutex: pointer to a mu_mutex to populate.

	Returns non-zero on error.
*/
int mu_create_mutex(mu_mutex *mutex);

/*
	Destroy a mutex. A mu_mutex may
	safely be destroyed several times, as may a mu_mutex
	initialised with zeros. Never destroy locked mu_mutex.

	mutex: Pointer to mu_mutex to destroy.
*/
void mu_destroy_mutex(mu_mutex *mutex);

/*
	Lock a mutex.

	mutex: Mutex to lock.
*/
void mu_lock_mutex(mu_mutex *mutex);

/*
	Unlock a mutex.

	mutex: Mutex to unlock.
*/
void mu_unlock_mutex(mu_mutex *mutex);

/*
	Everything under this point is implementation specific.
	Only people looking to extend the capabilities of this
	helper module should need to look below here.
*/

#ifdef DISABLE_MUTHREADS

/* Null implementation */
struct mu_semaphore
{
	int dummy;
};

struct mu_thread
{
	int dummy;
};

struct mu_mutex
{
	int dummy;
};

#elif MU_THREAD_IMPL_TYPE == 1

#include <windows.h>

/* Windows threads */
struct mu_semaphore
{
	HANDLE handle;
};

struct mu_thread
{
	HANDLE handle;
	mu_thread_fn *fn;
	void *arg;
};

struct mu_mutex
{
	CRITICAL_SECTION mutex;
};

#elif MU_THREAD_IMPL_TYPE == 2

/*
	PThreads - without working unnamed semaphores.

	Neither ios nor OSX supports unnamed semaphores.
	Named semaphores are a pain to use, so we implement
	our own semaphores using condition variables and
	mutexes.
*/

#include <pthread.h>

struct mu_semaphore
{
	int count;
	pthread_mutex_t mutex;
	pthread_cond_t cond;
};

struct mu_thread
{
	pthread_t thread;
	mu_thread_fn *fn;
	void *arg;
};

struct mu_mutex
{
	pthread_mutex_t mutex;
};

/*
	Add new threading implementations here, with
	#elif MU_THREAD_IMPL_TYPE == 3... etc.
*/

#else
#error Unknown MU_THREAD_IMPL_TYPE setting
#endif

#endif /* MUPDF_HELPERS_MU_THREADS_H */







k2pdfopt_v2.54/mupdf_mod/font-win32.c

/*
** Routines to access MS Windows system fonts.
** From sumatra PDF distro.
** Modified for MuPDF v1.9a by willus.com
*/
#include "mupdf/pdf.h"

/*
	Which fonts are embedded is based on a few preprocessor definitions.

	The base 14 fonts are always embedded.
	For CJK font substitution we embed DroidSansFallback.

	Set NOCJK to skip all CJK support (this also omits embedding the CJK CMaps)
	Set NOCJKFONT to skip the embedded CJK font.
	Set NOCJKFULL to embed a smaller CJK font without CJK Extension A support.
*/

#ifdef NOCJK
#define NOCJKFONT
#endif

/* SumatraPDF: also load fonts included with Windows */
#ifdef _WIN32

#ifndef UNICODE
#define UNICODE
#endif
#ifndef _UNICODE
#define _UNICODE
#endif

#include <windows.h>

// TODO: Use more of FreeType for TTF parsing (for performance reasons,
//       the fonts can't be parsed completely, though)
#include <ft2build.h>
#include FT_TRUETYPE_IDS_H
#include FT_TRUETYPE_TAGS_H

#define TTC_VERSION1	0x00010000
#define TTC_VERSION2	0x00020000

#define MAX_FACENAME	128

// Note: the font face must be the first field so that the structure
//       can be treated like a simple string for searching
typedef struct pdf_fontmapMS_s
{
	char fontface[MAX_FACENAME];
	char fontpath[MAX_PATH];
	int index;
} pdf_fontmapMS;

typedef struct pdf_fontlistMS_s
{
	pdf_fontmapMS *fontmap;
	int len;
	int cap;
} pdf_fontlistMS;

typedef struct _tagTT_OFFSET_TABLE
{
	ULONG	uVersion;
	USHORT	uNumOfTables;
	USHORT	uSearchRange;
	USHORT	uEntrySelector;
	USHORT	uRangeShift;
} TT_OFFSET_TABLE;

typedef struct _tagTT_TABLE_DIRECTORY
{
	ULONG	uTag;				//table name
	ULONG	uCheckSum;			//Check sum
	ULONG	uOffset;			//Offset from beginning of file
	ULONG	uLength;			//length of the table in bytes
} TT_TABLE_DIRECTORY;

typedef struct _tagTT_NAME_TABLE_HEADER
{
	USHORT	uFSelector;			//format selector. Always 0
	USHORT	uNRCount;			//Name Records count
	USHORT	uStorageOffset;		//Offset for strings storage, from start of the table
} TT_NAME_TABLE_HEADER;

typedef struct _tagTT_NAME_RECORD
{
	USHORT	uPlatformID;
	USHORT	uEncodingID;
	USHORT	uLanguageID;
	USHORT	uNameID;
	USHORT	uStringLength;
	USHORT	uStringOffset;	//from start of storage area
} TT_NAME_RECORD;

typedef struct _tagFONT_COLLECTION
{
	ULONG	Tag;
	ULONG	Version;
	ULONG	NumFonts;
} FONT_COLLECTION;

static struct {
	char *name;
	char *pattern;
} baseSubstitutes[] = {
	{ "Courier", "CourierNewPSMT" },
	{ "Courier-Bold", "CourierNewPS-BoldMT" },
	{ "Courier-Oblique", "CourierNewPS-ItalicMT" },
	{ "Courier-BoldOblique", "CourierNewPS-BoldItalicMT" },
	{ "Helvetica", "ArialMT" },
	{ "Helvetica-Bold", "Arial-BoldMT" },
	{ "Helvetica-Oblique", "Arial-ItalicMT" },
	{ "Helvetica-BoldOblique", "Arial-BoldItalicMT" },
	{ "Times-Roman", "TimesNewRomanPSMT" },
	{ "Times-Bold", "TimesNewRomanPS-BoldMT" },
	{ "Times-Italic", "TimesNewRomanPS-ItalicMT" },
	{ "Times-BoldItalic", "TimesNewRomanPS-BoldItalicMT" },
	{ "Symbol", "SymbolMT" },
};
static const char *base_font_names[][10] =
{
	{ "Courier", "CourierNew", "CourierNewPSMT", NULL },
	{ "Courier-Bold", "CourierNew,Bold", "Courier,Bold",
		"CourierNewPS-BoldMT", "CourierNew-Bold", NULL },
	{ "Courier-Oblique", "CourierNew,Italic", "Courier,Italic",
		"CourierNewPS-ItalicMT", "CourierNew-Italic", NULL },
	{ "Courier-BoldOblique", "CourierNew,BoldItalic", "Courier,BoldItalic",
		"CourierNewPS-BoldItalicMT", "CourierNew-BoldItalic", NULL },
	{ "Helvetica", "ArialMT", "Arial", NULL },
	{ "Helvetica-Bold", "Arial-BoldMT", "Arial,Bold", "Arial-Bold",
		"Helvetica,Bold", NULL },
	{ "Helvetica-Oblique", "Arial-ItalicMT", "Arial,Italic", "Arial-Italic",
		"Helvetica,Italic", "Helvetica-Italic", NULL },
	{ "Helvetica-BoldOblique", "Arial-BoldItalicMT",
		"Arial,BoldItalic", "Arial-BoldItalic",
		"Helvetica,BoldItalic", "Helvetica-BoldItalic", NULL },
	{ "Times-Roman", "TimesNewRomanPSMT", "TimesNewRoman",
		"TimesNewRomanPS", NULL },
	{ "Times-Bold", "TimesNewRomanPS-BoldMT", "TimesNewRoman,Bold",
		"TimesNewRomanPS-Bold", "TimesNewRoman-Bold", NULL },
	{ "Times-Italic", "TimesNewRomanPS-ItalicMT", "TimesNewRoman,Italic",
		"TimesNewRomanPS-Italic", "TimesNewRoman-Italic", NULL },
	{ "Times-BoldItalic", "TimesNewRomanPS-BoldItalicMT",
		"TimesNewRoman,BoldItalic", "TimesNewRomanPS-BoldItalic",
		"TimesNewRoman-BoldItalic", NULL },
	{ "Symbol", "Symbol,Italic", "Symbol,Bold", "Symbol,BoldItalic",
		"SymbolMT", "SymbolMT,Italic", "SymbolMT,Bold", "SymbolMT,BoldItalic", NULL },
	{ "ZapfDingbats", NULL }
};

static pdf_fontlistMS fontlistMS =
{
	NULL,
	0,
	0,
};
static int strcmp_ignore_space(const char *a, const char *b);
static const char *clean_font_name(const char *fontname);
static const char *pdf_clean_base14_name(const char *fontname);

static inline USHORT BEtoHs(USHORT x)
{
	BYTE *data = (BYTE *)&x;
	return (data[0] << 8) | data[1];
}

static inline ULONG BEtoHl(ULONG x)
{
	BYTE *data = (BYTE *)&x;
	return (data[0] << 24) | (data[1] << 16) | (data[2] << 8) | data[3];
}

static int strcmp_ignore_space(const char *a, const char *b)
{
	while (1)
	{
		while (*a == ' ')
			a++;
		while (*b == ' ')
			b++;
		if (*a != *b)
			return 1;
		if (*a == 0)
			return *a != *b;
		if (*b == 0)
			return *a != *b;
		a++;
		b++;
	}
}

/* A little bit more sophisticated name matching so that e.g. "EurostileExtended"
   matches "EurostileExtended-Roman" or "Tahoma-Bold,Bold" matches "Tahoma-Bold" */
static int
lookup_compare(const void *elem1, const void *elem2)
{
	const char *val1 = elem1;
	const char *val2 = elem2;
	int len1 = strlen(val1);
	int len2 = strlen(val2);

	if (len1 != len2)
	{
		const char *rest = len1 > len2 ? val1 + len2 : val2 + len1;
		if (',' == *rest || !_stricmp(rest, "-roman"))
			return _strnicmp(val1, val2, fz_mini(len1, len2));
	}

	return _stricmp(val1, val2);
}

static void
remove_spaces(char *srcDest)
{
	char *dest;

	for (dest = srcDest; *srcDest; srcDest++)
		if (*srcDest != ' ')
			*dest++ = *srcDest;
	*dest = '\0';
}

static int
str_ends_with(const char *str, const char *end)
{
	size_t len1 = strlen(str);
	size_t len2 = strlen(end);

	return len1 >= len2 && !strcmp(str + len1 - len2, end);
}

static pdf_fontmapMS *
pdf_find_windows_font_path(const char *fontname)
{
	return bsearch(fontname, fontlistMS.fontmap, fontlistMS.len, sizeof(pdf_fontmapMS), lookup_compare);
}

/* source and dest can be same */
static void
decode_unicode_BE(fz_context *ctx, char *source, int sourcelen, char *dest, int destlen)
{
	WCHAR *tmp;
	int converted, i;

	if (sourcelen % 2 != 0)
		fz_throw(ctx, FZ_ERROR_GENERIC, "fonterror : invalid unicode string");

	tmp = fz_malloc_array(ctx, sourcelen / 2 + 1, WCHAR);
	for (i = 0; i < sourcelen / 2; i++)
		tmp[i] = BEtoHs(((WCHAR *)source)[i]);
	tmp[sourcelen / 2] = '\0';

	converted = WideCharToMultiByte(CP_UTF8, 0, tmp, -1, dest, destlen, NULL, NULL);
	fz_free(ctx, tmp);
	if (!converted)
		fz_throw(ctx, FZ_ERROR_GENERIC, "fonterror : invalid unicode string");
}

static void
decode_platform_string(fz_context *ctx, int platform, int enctype, char *source, int sourcelen, char *dest, int destlen)
{
	switch (platform)
	{
	case TT_PLATFORM_APPLE_UNICODE:
		switch (enctype)
		{
		case TT_APPLE_ID_DEFAULT:
		case TT_APPLE_ID_UNICODE_2_0:
			decode_unicode_BE(ctx, source, sourcelen, dest, destlen);
			return;
		}
		fz_throw(ctx, FZ_ERROR_GENERIC, "fonterror : unsupported encoding (%d/%d)", platform, enctype);
	case TT_PLATFORM_MACINTOSH:
		switch (enctype)
		{
		case TT_MAC_ID_ROMAN:
			if (sourcelen + 1 > destlen)
				fz_throw(ctx, FZ_ERROR_GENERIC, "fonterror : overlong fontname: %s", source);
			// TODO: Convert to UTF-8 from what encoding?
			memcpy(dest, source, sourcelen);
			dest[sourcelen] = 0;
			return;
		}
		fz_throw(ctx, FZ_ERROR_GENERIC, "fonterror : unsupported encoding (%d/%d)", platform, enctype);
	case TT_PLATFORM_MICROSOFT:
		switch (enctype)
		{
		case TT_MS_ID_SYMBOL_CS:
		case TT_MS_ID_UNICODE_CS:
		case TT_MS_ID_UCS_4:
			decode_unicode_BE(ctx, source, sourcelen, dest, destlen);
			return;
		}
		fz_throw(ctx, FZ_ERROR_GENERIC, "fonterror : unsupported encoding (%d/%d)", platform, enctype);
	default:
		fz_throw(ctx, FZ_ERROR_GENERIC, "fonterror : unsupported encoding (%d/%d)", platform, enctype);
	}
}

static void
grow_system_font_list(fz_context *ctx, pdf_fontlistMS *fl)
{
	int newcap;
	pdf_fontmapMS *newitems;

	if (fl->cap == 0)
		newcap = 1024;
	else
		newcap = fl->cap * 2;

	// use realloc/free for the fontmap, since the list can
	// remain in memory even with all fz_contexts destroyed
	newitems = realloc(fl->fontmap, newcap * sizeof(pdf_fontmapMS));
	if (!newitems)
		fz_throw(ctx, FZ_ERROR_GENERIC, "OOM in grow_system_font_list");
	memset(newitems + fl->cap, 0, sizeof(pdf_fontmapMS) * (newcap - fl->cap));

	fl->fontmap = newitems;
	fl->cap = newcap;
}

static void
append_mapping(fz_context *ctx, pdf_fontlistMS *fl, const char *facename, const char *path, int index)
{
	if (fl->len == fl->cap)
		grow_system_font_list(ctx, fl);

	if (fl->len >= fl->cap)
		fz_throw(ctx, FZ_ERROR_GENERIC, "fonterror : fontlist overflow");

	fz_strlcpy(fl->fontmap[fl->len].fontface, facename, sizeof(fl->fontmap[0].fontface));
	fz_strlcpy(fl->fontmap[fl->len].fontpath, path, sizeof(fl->fontmap[0].fontpath));
	fl->fontmap[fl->len].index = index;

	++fl->len;
}

static void
safe_read(fz_context *ctx, fz_stream *file, int offset, char *buf, int size)
{
	int n;
	fz_seek(ctx, file, offset, 0);
	n = fz_read(ctx, file, (unsigned char *)buf, size);
	if (n != size)
		fz_throw(ctx, FZ_ERROR_GENERIC, "safe_read: read %d, expected %d", n, size);
}

static void
read_ttf_string(fz_context *ctx, fz_stream *file, int offset, TT_NAME_RECORD *ttRecordBE, char *buf, int size)
{
	char szTemp[MAX_FACENAME * 2];
	// ignore empty and overlong strings
	int stringLength = BEtoHs(ttRecordBE->uStringLength);
	if (stringLength == 0 || stringLength >= sizeof(szTemp))
		return;

	safe_read(ctx, file, offset + BEtoHs(ttRecordBE->uStringOffset), szTemp, stringLength);
	decode_platform_string(ctx, BEtoHs(ttRecordBE->uPlatformID),
		BEtoHs(ttRecordBE->uEncodingID), szTemp, stringLength, buf, size);
}

static void
makeFakePSName(char szName[MAX_FACENAME], const char *szStyle)
{
	// append the font's subfamily, unless it's a Regular font
	if (*szStyle && _stricmp(szStyle, "Regular") != 0)
	{
		fz_strlcat(szName, "-", MAX_FACENAME);
		fz_strlcat(szName, szStyle, MAX_FACENAME);
	}
	remove_spaces(szName);
}

static void
parseTTF(fz_context *ctx, fz_stream *file, int offset, int index, const char *path)
{
	TT_OFFSET_TABLE ttOffsetTableBE;
	TT_TABLE_DIRECTORY tblDirBE;
	TT_NAME_TABLE_HEADER ttNTHeaderBE;
	TT_NAME_RECORD ttRecordBE;

	char szPSName[MAX_FACENAME] = { 0 };
	char szTTName[MAX_FACENAME] = { 0 };
	char szStyle[MAX_FACENAME] = { 0 };
	char szCJKName[MAX_FACENAME] = { 0 };
	int i, count, tblOffset;

	safe_read(ctx, file, offset, (char *)&ttOffsetTableBE, sizeof(TT_OFFSET_TABLE));

	// check if this is a TrueType font of version 1.0 or an OpenType font
	if (BEtoHl(ttOffsetTableBE.uVersion) != TTC_VERSION1 &&
		BEtoHl(ttOffsetTableBE.uVersion) != TTAG_OTTO)
	{
		fz_throw(ctx, FZ_ERROR_GENERIC, "fonterror : invalid font version %x", (unsigned int)BEtoHl(ttOffsetTableBE.uVersion));
	}

	// determine the name table's offset by iterating through the offset table
	count = BEtoHs(ttOffsetTableBE.uNumOfTables);
	for (i = 0; i < count; i++)
	{
		int entryOffset = offset + sizeof(TT_OFFSET_TABLE) + i * sizeof(TT_TABLE_DIRECTORY);
		safe_read(ctx, file, entryOffset, (char *)&tblDirBE, sizeof(TT_TABLE_DIRECTORY));
		if (!BEtoHl(tblDirBE.uTag) || BEtoHl(tblDirBE.uTag) == TTAG_name)
			break;
	}
	if (count == i || !BEtoHl(tblDirBE.uTag))
		fz_throw(ctx, FZ_ERROR_GENERIC, "fonterror : nameless font");
	tblOffset = BEtoHl(tblDirBE.uOffset);

	// read the 'name' table for record count and offsets
	safe_read(ctx, file, tblOffset, (char *)&ttNTHeaderBE, sizeof(TT_NAME_TABLE_HEADER));
	offset = tblOffset + sizeof(TT_NAME_TABLE_HEADER);
	tblOffset += BEtoHs(ttNTHeaderBE.uStorageOffset);

	// read through the strings for PostScript name and font family
	count = BEtoHs(ttNTHeaderBE.uNRCount);
	for (i = 0; i < count; i++)
	{
		short langId, nameId;
		BOOL isCJKName;

		safe_read(ctx, file, offset + i * sizeof(TT_NAME_RECORD), (char *)&ttRecordBE, sizeof(TT_NAME_RECORD));

		langId = BEtoHs(ttRecordBE.uLanguageID);
		nameId = BEtoHs(ttRecordBE.uNameID);
		isCJKName = TT_NAME_ID_FONT_FAMILY == nameId && LANG_CHINESE == PRIMARYLANGID(langId);

		// ignore non-English strings (except for Chinese font names)
		if (langId && langId != TT_MS_LANGID_ENGLISH_UNITED_STATES && !isCJKName)
			continue;
		// ignore names other than font (sub)family and PostScript name
		fz_try(ctx)
		{
			if (isCJKName)
				read_ttf_string(ctx, file, tblOffset, &ttRecordBE, szCJKName, sizeof(szCJKName));
			else if (TT_NAME_ID_FONT_FAMILY == nameId)
				read_ttf_string(ctx, file, tblOffset, &ttRecordBE, szTTName, sizeof(szTTName));
			else if (TT_NAME_ID_FONT_SUBFAMILY == nameId)
				read_ttf_string(ctx, file, tblOffset, &ttRecordBE, szStyle, sizeof(szStyle));
			else if (TT_NAME_ID_PS_NAME == nameId)
				read_ttf_string(ctx, file, tblOffset, &ttRecordBE, szPSName, sizeof(szPSName));
		}
		fz_catch(ctx)
		{
			fz_warn(ctx, "ignoring face name decoding fonterror");
		}
	}

	// try to prevent non-Arial fonts from accidentally substituting Arial
	if (!strcmp(szPSName, "ArialMT"))
	{
		// cf. https://code.google.com/p/sumatrapdf/issues/detail?id=2471
		if (strcmp(szTTName, "Arial") != 0)
			szPSName[0] = '\0';
		// TODO: is there a better way to distinguish Arial Caps from Arial proper?
		// cf. http://code.google.com/p/sumatrapdf/issues/detail?id=1290
		else if (strstr(path, "caps") || strstr(path, "Caps"))
			fz_throw(ctx, FZ_ERROR_GENERIC, "ignore %s, as it can't be distinguished from Arial,Regular", path);
	}

	if (szPSName[0])
		append_mapping(ctx, &fontlistMS, szPSName, path, index);
	if (szTTName[0])
	{
		// derive a PostScript-like name and add it, if it's different from the font's
		// included PostScript name; cf. http://code.google.com/p/sumatrapdf/issues/detail?id=376
		makeFakePSName(szTTName, szStyle);
		// compare the two names before adding this one
		if (lookup_compare(szTTName, szPSName))
			append_mapping(ctx, &fontlistMS, szTTName, path, index);
	}
	if (szCJKName[0])
	{
		makeFakePSName(szCJKName, szStyle);
		if (lookup_compare(szCJKName, szPSName) && lookup_compare(szCJKName, szTTName))
			append_mapping(ctx, &fontlistMS, szCJKName, path, index);
	}
}

static void
parseTTFs(fz_context *ctx, const char *path)
{
	fz_stream *file = fz_open_file(ctx, path);
	/* "fonterror : %s not found", path */
	fz_try(ctx)
	{
		parseTTF(ctx, file, 0, 0, path);
	}
	fz_always(ctx)
	{
		fz_drop_stream(ctx,file);
	}
	fz_catch(ctx)
	{
		fz_rethrow(ctx);
	}
}

static void
parseTTCs(fz_context *ctx, const char *path)
{
	FONT_COLLECTION fontcollectionBE;
	ULONG i, numFonts, *offsettableBE = NULL;

	fz_stream *file = fz_open_file(ctx, path);
	/* "fonterror : %s not found", path */

	fz_var(offsettableBE);

	fz_try(ctx)
	{
		safe_read(ctx, file, 0, (char *)&fontcollectionBE, sizeof(FONT_COLLECTION));
		if (BEtoHl(fontcollectionBE.Tag) != TTAG_ttcf)
			fz_throw(ctx, FZ_ERROR_GENERIC, "fonterror : wrong format %x", (unsigned int)BEtoHl(fontcollectionBE.Tag));
		if (BEtoHl(fontcollectionBE.Version) != TTC_VERSION1 &&
			BEtoHl(fontcollectionBE.Version) != TTC_VERSION2)
		{
			fz_throw(ctx, FZ_ERROR_GENERIC, "fonterror : invalid version %x", (unsigned int)BEtoHl(fontcollectionBE.Version));
		}

		numFonts = BEtoHl(fontcollectionBE.NumFonts);
		offsettableBE = fz_malloc_array(ctx, numFonts, ULONG);

		safe_read(ctx, file, sizeof(FONT_COLLECTION), (char *)offsettableBE, numFonts * sizeof(ULONG));
		for (i = 0; i < numFonts; i++)
			parseTTF(ctx, file, BEtoHl(offsettableBE[i]), i, path);
	}
	fz_always(ctx)
	{
		fz_free(ctx, offsettableBE);
		fz_drop_stream(ctx,file);
	}
	fz_catch(ctx)
	{
		fz_rethrow(ctx);
	}
}

static void
extend_system_font_list(fz_context *ctx, const WCHAR *path)
{
	WCHAR szPath[MAX_PATH], *lpFileName;
	WIN32_FIND_DATA FileData;
	HANDLE hList;

	GetFullPathName(path, nelem(szPath), szPath, &lpFileName);

	hList = FindFirstFile(szPath, &FileData);
	if (hList == INVALID_HANDLE_VALUE)
	{
		// Don't complain about missing directories
		if (GetLastError() == ERROR_FILE_NOT_FOUND)
			return;
		fz_throw(ctx, FZ_ERROR_GENERIC, "extend_system_font_list: unknown error %d", (int)GetLastError());
	}
	do
	{
		if (!(FileData.dwFileAttributes & FILE_ATTRIBUTE_DIRECTORY))
		{
			char szPathUtf8[MAX_PATH], *fileExt;
			int res;
			lstrcpyn(lpFileName, FileData.cFileName, szPath + MAX_PATH - lpFileName);
			res = WideCharToMultiByte(CP_UTF8, 0, szPath, -1, szPathUtf8, sizeof(szPathUtf8), NULL, NULL);
			if (!res)
			{
				fz_warn(ctx, "WideCharToMultiByte failed for %S", szPath);
				continue;
			}
			fileExt = szPathUtf8 + strlen(szPathUtf8) - 4;
			fz_try(ctx)
			{
				if (!_stricmp(fileExt, ".ttc"))
					parseTTCs(ctx, szPathUtf8);
				else if (!_stricmp(fileExt, ".ttf") || !_stricmp(fileExt, ".otf"))
					parseTTFs(ctx, szPathUtf8);
			}
			fz_catch(ctx)
			{
				// ignore errors occurring while parsing a given font file
			}
		}
	} while (FindNextFile(hList, &FileData));
	FindClose(hList);
}

static void
destroy_system_font_list(void)
{
	free(fontlistMS.fontmap);
	memset(&fontlistMS, 0, sizeof(fontlistMS));
}

static void
create_system_font_list(fz_context *ctx)
{
	WCHAR szFontDir[MAX_PATH];
	UINT cch;

	cch = GetWindowsDirectory(szFontDir, nelem(szFontDir) - 12);
	if (0 < cch && cch < nelem(szFontDir) - 12)
	{
        /* willus.com edit--Win XP default MSVCRT.DLL doesn't have wcscat_s */
#ifdef _WIN64
		wcscat_s(szFontDir, MAX_PATH, L"\\Fonts\\*.?t?");
#else
		wcscat(szFontDir,L"\\Fonts\\*.?t?");
#endif
		extend_system_font_list(ctx, szFontDir);
	}

	if (fontlistMS.len == 0)
		fz_warn(ctx, "couldn't find any usable system fonts");

#ifdef NOCJKFONT
	{
		// If no CJK fallback font is builtin but one has been shipped separately (in the same
		// directory as the main executable), add it to the list of loadable system fonts
		WCHAR szFile[MAX_PATH], *lpFileName;
		GetModuleFileName(0, szFontDir, MAX_PATH);
		GetFullPathName(szFontDir, MAX_PATH, szFile, &lpFileName);
		lstrcpyn(lpFileName, L"DroidSansFallback.ttf", szFile + MAX_PATH - lpFileName);
		extend_system_font_list(ctx, szFile);
	}
#endif

	// sort the font list, so that it can be searched binarily
	qsort(fontlistMS.fontmap, fontlistMS.len, sizeof(pdf_fontmapMS), _stricmp);

#ifdef DEBUG
	// allow to overwrite system fonts for debugging purposes
	// (either pass a full path or a search pattern such as "fonts\*.ttf")
	cch = GetEnvironmentVariable(L"MUPDF_FONTS_PATTERN", szFontDir, nelem(szFontDir));
	if (0 < cch && cch < nelem(szFontDir))
	{
		int i, prev_len = fontlistMS.len;
		extend_system_font_list(ctx, szFontDir);
		for (i = prev_len; i < fontlistMS.len; i++)
		{
			pdf_fontmapMS *entry = bsearch(fontlistMS.fontmap[i].fontface, fontlistMS.fontmap, prev_len, sizeof(pdf_fontmapMS), lookup_compare);
			if (entry)
				*entry = fontlistMS.fontmap[i];
		}
		qsort(fontlistMS.fontmap, fontlistMS.len, sizeof(pdf_fontmapMS), _stricmp);
	}
#endif

	// make sure to clean up after ourselves
	atexit(destroy_system_font_list);
}

static fz_font *
pdf_load_windows_font_by_name(fz_context *ctx, const char *orig_name)
{
	pdf_fontmapMS *found = NULL;
	char *comma, *fontname;
	fz_font *font;

    /* WILLUS MOD--not multi-threaded for k2pdfopt */
	/* fz_synchronize_begin(); */
	if (fontlistMS.len == 0)
	{
		fz_try(ctx)
		{
			create_system_font_list(ctx);
		}
		fz_catch(ctx) { }
	}
    /* WILLUS MOD--not multi-threaded for k2pdfopt */
	/* fz_synchronize_end(); */
	if (fontlistMS.len == 0)
		fz_throw(ctx, FZ_ERROR_GENERIC, "fonterror: couldn't find any fonts");

	// work on a normalized copy of the font name
	fontname = fz_strdup(ctx, orig_name);
	remove_spaces(fontname);

	// first, try to find the exact font name (including appended style information)
	comma = strchr(fontname, ',');
	if (comma)
	{
		*comma = '-';
		found = pdf_find_windows_font_path(fontname);
		*comma = ',';
	}
	// second, substitute the font name with a known PostScript name
	else
	{
		int i;
		for (i = 0; i < nelem(baseSubstitutes) && !found; i++)
			if (!strcmp(fontname, baseSubstitutes[i].name))
				found = pdf_find_windows_font_path(baseSubstitutes[i].pattern);
	}
	// third, search for the font name without additional style information
	if (!found)
		found = pdf_find_windows_font_path(fontname);
	// fourth, try to separate style from basename for prestyled fonts (e.g. "ArialBold")
	if (!found && !comma && (str_ends_with(fontname, "Bold") || str_ends_with(fontname, "Italic")))
	{
		int styleLen = str_ends_with(fontname, "Bold") ? 4 : str_ends_with(fontname, "BoldItalic") ? 10 : 6;
		fontname = fz_realloc_array(ctx, fontname, strlen(fontname) + 2, char);
		comma = fontname + strlen(fontname) - styleLen;
		memmove(comma + 1, comma, styleLen + 1);
		*comma = '-';
		found = pdf_find_windows_font_path(fontname);
		*comma = ',';
		if (!found)
			found = pdf_find_windows_font_path(fontname);
	}
	// fifth, try to convert the font name from the common Chinese codepage 936
	if (!found && fontname[0] < 0)
	{
		WCHAR cjkNameW[MAX_FACENAME];
		char cjkName[MAX_FACENAME];
		if (MultiByteToWideChar(936, MB_ERR_INVALID_CHARS, fontname, -1, cjkNameW, nelem(cjkNameW)) &&
			WideCharToMultiByte(CP_UTF8, 0, cjkNameW, -1, cjkName, nelem(cjkName), NULL, NULL))
		{
			comma = strchr(cjkName, ',');
			if (comma)
			{
				*comma = '-';
				found = pdf_find_windows_font_path(cjkName);
				*comma = ',';
			}
			if (!found)
				found = pdf_find_windows_font_path(cjkName);
		}
	}

	fz_free(ctx, fontname);
	if (!found)
		fz_throw(ctx, FZ_ERROR_GENERIC, "couldn't find system font '%s'", orig_name);

    /*
	fz_warn(ctx, "loading non-embedded font '%s' from '%s'", orig_name, found->fontpath);
    */

	font = fz_new_font_from_file(ctx, orig_name, found->fontpath, found->index,
		strcmp(found->fontface, "DroidSansFallback") != 0);
    /* willus mod for MuPDF v1.10, 10-21-2016 */
    {
    fz_font_flags_t *flags;
    flags=fz_font_flags(font);
    if (flags!=NULL)
    	flags->ft_substitute = 1;
    }
	return font;
}

static fz_font *
pdf_load_windows_font(fz_context *ctx, const char *fontname, int bold, int italic, int needs_exact_metrics)
{
	if (needs_exact_metrics)
	{
		const char *clean_name;
        /* WILLUS: Declare pdf_clean_base14_name() */
        extern const char *pdf_clean_base14_name(const char *fontname);

		/* TODO: the metrics for Times-Roman and Courier don't match
		   those of Windows' Times New Roman and Courier New; for
		   some reason, Poppler doesn't seem to have this problem */
		int len;
		if (fz_lookup_builtin_font(ctx,fontname, bold, italic, &len))
			return NULL;

		/* cf. http://code.google.com/p/sumatrapdf/issues/detail?id=2173 */
		clean_name = pdf_clean_base14_name(fontname);
		if (clean_name != fontname && !strncmp(clean_name, "Times-", 6))
			return NULL;
	}

	// TODO: unset font->ft_substitute for base14/needs_exact_metrics?
	return pdf_load_windows_font_by_name(ctx, fontname);
}

static const char *clean_font_name(const char *fontname)
{
	int i, k;
	for (i = 0; i < nelem(base_font_names); i++)
		for (k = 0; base_font_names[i][k]; k++)
			if (!strcmp_ignore_space(base_font_names[i][k], fontname))
				return base_font_names[i][0];
	return fontname;
}


/* SumatraPDF: expose clean_font_name */
static const char * pdf_clean_base14_name(const char *fontname)
{
	return clean_font_name(fontname);
}

static fz_font *
pdf_load_windows_cjk_font(fz_context *ctx, const char *fontname, int ros, int serif)
{
	fz_font *font;

    font=NULL; /* WILLUS: Avoid compiler warning */
	/* try to find a matching system font before falling back to an approximate one */
	fz_try(ctx)
	{
		font = pdf_load_windows_font_by_name(ctx, fontname);
	}
	fz_catch(ctx)
	{
		font = NULL;
	}
	if (font)
		return font;

	/* try to fall back to a reasonable system font */
	fz_try(ctx)
	{
		if (serif)
		{
			switch (ros)
			{
			case FZ_ADOBE_CNS: font = pdf_load_windows_font_by_name(ctx, "MingLiU"); break;
			case FZ_ADOBE_GB: font = pdf_load_windows_font_by_name(ctx, "SimSun"); break;
			case FZ_ADOBE_JAPAN: font = pdf_load_windows_font_by_name(ctx, "MS-Mincho"); break;
			case FZ_ADOBE_KOREA: font = pdf_load_windows_font_by_name(ctx, "Batang"); break;
			default: fz_throw(ctx, FZ_ERROR_GENERIC, "invalid serif ros");
			}
		}
		else
		{
			switch (ros)
			{
			case FZ_ADOBE_CNS: font = pdf_load_windows_font_by_name(ctx, "DFKaiShu-SB-Estd-BF"); break;
			case FZ_ADOBE_GB:
				fz_try(ctx)
				{
					font = pdf_load_windows_font_by_name(ctx, "KaiTi");
				}
				fz_catch(ctx)
				{
					font = pdf_load_windows_font_by_name(ctx, "KaiTi_GB2312");
				}
				break;
			case FZ_ADOBE_JAPAN: font = pdf_load_windows_font_by_name(ctx, "MS-Gothic"); break;
			case FZ_ADOBE_KOREA: font = pdf_load_windows_font_by_name(ctx, "Gulim"); break;
			default: fz_throw(ctx, FZ_ERROR_GENERIC, "invalid sans-serif ros");
			}
		}
	}
	fz_catch(ctx)
	{
#ifdef NOCJKFONT
		/* If no CJK fallback font is builtin, maybe one has been shipped separately */
		font = pdf_load_windows_font_by_name(ctx, "DroidSansFallback");
#else
		fz_rethrow(ctx);
#endif
	}

	return font;
}

#endif

void pdf_install_load_system_font_funcs(fz_context *ctx)
{
#ifdef _WIN32
	fz_install_load_system_font_funcs(ctx, pdf_load_windows_font, pdf_load_windows_cjk_font, NULL);
#endif
}
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// Copyright (C) 2004-2022 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"

#include <string.h>

/* null filter */

struct null_filter
{
	fz_stream *chain;
	uint64_t remain;
	int64_t offset;
	unsigned char buffer[4096];
};

static int
next_null(fz_context *ctx, fz_stream *stm, size_t max)
{
	struct null_filter *state = stm->state;
	uint64_t n;

	if (state->remain == 0)
		return EOF;

	fz_seek(ctx, state->chain, state->offset, 0);
	n = fz_available(ctx, state->chain, max);
	if (n == 0)
		return EOF;
	if (n > state->remain)
		n = state->remain;
	if (n > sizeof(state->buffer))
		n = sizeof(state->buffer);

	memcpy(state->buffer, state->chain->rp, n);
	stm->rp = state->buffer;
	stm->wp = stm->rp + n;
	state->chain->rp += n;
	state->remain -= n;
	state->offset += n;
	stm->pos += n;
	return *stm->rp++;
}

static void
close_null(fz_context *ctx, void *state_)
{
	struct null_filter *state = (struct null_filter *)state_;
	fz_drop_stream(ctx, state->chain);
	fz_free(ctx, state);
}

fz_stream *
fz_open_null_filter(fz_context *ctx, fz_stream *chain, uint64_t len, int64_t offset)
{
	struct null_filter *state = fz_malloc_struct(ctx, struct null_filter);
	state->chain = fz_keep_stream(ctx, chain);
	state->remain = len;
	state->offset = offset;
	return fz_new_stream(ctx, state, next_null, close_null);
}

/* range filter */

struct range_filter
{
	fz_stream *chain;
	fz_range *ranges;
	int nranges;
	int next_range;
	size_t remain;
	int64_t offset;
	unsigned char buffer[4096];
};

static int
next_range(fz_context *ctx, fz_stream *stm, size_t max)
{
	struct range_filter *state = stm->state;
	size_t n;

	while (state->remain == 0 && state->next_range < state->nranges)
	{
		fz_range *range = &state->ranges[state->next_range++];
		state->remain = range->length;
		state->offset = range->offset;
	}

	if (state->remain == 0)
		return EOF;
	fz_seek(ctx, state->chain, state->offset, 0);
	n = fz_available(ctx, state->chain, max);
	if (n > state->remain)
		n = state->remain;
	if (n > sizeof(state->buffer))
		n = sizeof(state->buffer);
	memcpy(state->buffer, state->chain->rp, n);
	stm->rp = state->buffer;
	stm->wp = stm->rp + n;
	if (n == 0)
		return EOF;
	state->chain->rp += n;
	state->remain -= n;
	state->offset += n;
	stm->pos += n;
	return *stm->rp++;
}

static void
close_range(fz_context *ctx, void *state_)
{
	struct range_filter *state = (struct range_filter *)state_;
	fz_drop_stream(ctx, state->chain);
	fz_free(ctx, state->ranges);
	fz_free(ctx, state);
}

fz_stream *
fz_open_range_filter(fz_context *ctx, fz_stream *chain, fz_range *ranges, int nranges)
{
	struct range_filter *state = NULL;

	state = fz_malloc_struct(ctx, struct range_filter);
	fz_try(ctx)
	{
		if (nranges > 0)
		{
			state->ranges = fz_calloc(ctx, nranges, sizeof(*ranges));
			memcpy(state->ranges, ranges, nranges * sizeof(*ranges));
			state->nranges = nranges;
			state->next_range = 1;
			state->remain = ranges[0].length;
			state->offset = ranges[0].offset;
		}
		else
		{
			state->ranges = NULL;
			state->nranges = 0;
			state->next_range = 1;
			state->remain = 0;
			state->offset = 0;
		}
		state->chain = fz_keep_stream(ctx, chain);
	}
	fz_catch(ctx)
	{
		fz_free(ctx, state->ranges);
		fz_free(ctx, state);
		fz_rethrow(ctx);
	}

	return fz_new_stream(ctx, state, next_range, close_range);
}

/* endstream filter */

#define END_CHECK_SIZE 32

struct endstream_filter
{
	fz_stream *chain;
	uint64_t remain;
	size_t extras, size;
	int64_t offset;
	int warned;
	unsigned char buffer[4096];
};

static int
next_endstream(fz_context *ctx, fz_stream *stm, size_t max)
{
	struct endstream_filter *state = stm->state;
	size_t n, nbytes_in_buffer, size;
	unsigned char *rp;

	if (state->remain == 0)
		goto look_for_endstream;

	fz_seek(ctx, state->chain, state->offset, 0);
	n = fz_available(ctx, state->chain, max);
	if (n == 0)
		return EOF;
	if (n > state->remain)
		n = state->remain;
	if (n > sizeof(state->buffer))
		n = sizeof(state->buffer);
	memcpy(state->buffer, state->chain->rp, n);
	stm->rp = state->buffer;
	stm->wp = stm->rp + n;
	state->chain->rp += n;
	state->remain -= n;
	state->offset += n;
	stm->pos += n;
	return *stm->rp++;

look_for_endstream:
	/* We should distrust the stream length, and check for end
	 * marker before terminating the stream - this is to cope
	 * with files with duff "Length" values. */

	/* Move any data left over in our buffer down to the start.
	 * Ordinarily, there won't be any, but this allows for the
	 * case where we were part way through matching a stream end
	 * marker when the buffer filled before. */
	nbytes_in_buffer = state->extras;
	if (nbytes_in_buffer)
		memmove(state->buffer, stm->rp, nbytes_in_buffer);
	stm->rp = state->buffer;
	stm->wp = stm->rp + nbytes_in_buffer;

	/* In most sane files, we'll get "\nendstream" instantly. We
	 * should only need (say) 32 bytes to be sure. For crap files
	 * where we overread regularly, don't harm performance by
	 * working in small chunks. */
	size = state->size * 2;
	if (size > sizeof(state->buffer))
		size = sizeof(state->buffer);
	state->size = size;

	/* Read enough data into our buffer to start looking for the 'endstream' token. */
	fz_seek(ctx, state->chain, state->offset, 0);
	while (nbytes_in_buffer < size)
	{
		n = fz_available(ctx, state->chain, size - nbytes_in_buffer);
		if (n == 0)
			break;
		if (n > size - nbytes_in_buffer)
			n = size - nbytes_in_buffer;
		memcpy(stm->wp, state->chain->rp, n);
		stm->wp += n;
		state->chain->rp += n;
		nbytes_in_buffer += n;
		state->offset += n;
	}

	/* Look for the 'endstream' token. */
	rp = fz_memmem(state->buffer, nbytes_in_buffer, "endstream", 9);
	if (rp)
	{
		/* Include newline (CR|LF|CRLF) before 'endstream' token */
		if (rp > state->buffer && rp[-1] == '\n') --rp;
		if (rp > state->buffer && rp[-1] == '\r') --rp;
		n = rp - state->buffer;
		stm->eof = 1; /* We're done, don't call us again! */
	}
	else if (nbytes_in_buffer > 11) /* 11 covers enough data to detect "\r?\n?endstream" */
		n = nbytes_in_buffer - 11; /* no endstream, but there is more data */
	else
		n = nbytes_in_buffer; /* no endstream, but at the end of the file */

	/* We have at least n bytes before we hit an end marker */
	state->extras = nbytes_in_buffer - n;
	stm->wp = stm->rp + n;
	stm->pos += n;

	if (n == 0)
		return EOF;

	if (!state->warned)
	{
		state->warned = 1;
/* willus mod -- no warning */
/*
		fz_warn(ctx, "PDF stream Length incorrect");
*/
	}
	return *stm->rp++;
}

static void
close_endstream(fz_context *ctx, void *state_)
{
	struct endstream_filter *state = (struct endstream_filter *)state_;
	fz_drop_stream(ctx, state->chain);
	fz_free(ctx, state);
}

fz_stream *
fz_open_endstream_filter(fz_context *ctx, fz_stream *chain, uint64_t len, int64_t offset)
{
	struct endstream_filter *state;

	state = fz_malloc_struct(ctx, struct endstream_filter);
	state->chain = fz_keep_stream(ctx, chain);
	state->remain = len;
	state->offset = offset;
	state->extras = 0;
	state->size = END_CHECK_SIZE >> 1; /* size is doubled first thing when used */

	return fz_new_stream(ctx, state, next_endstream, close_endstream);
}

/* concat filter */

struct concat_filter
{
	int max;
	int count;
	int current;
	int pad; /* 1 if we should add whitespace padding between streams */
	unsigned char ws_buf;
	fz_stream *chain[1];
};

static int
next_concat(fz_context *ctx, fz_stream *stm, size_t max)
{
	struct concat_filter *state = (struct concat_filter *)stm->state;
	size_t n;

	while (state->current < state->count)
	{
		/* Read the next block of underlying data. */
		if (stm->wp == state->chain[state->current]->wp)
			state->chain[state->current]->rp = stm->wp;
		n = fz_available(ctx, state->chain[state->current], max);
		if (n)
		{
			stm->rp = state->chain[state->current]->rp;
			stm->wp = state->chain[state->current]->wp;
			stm->pos += n;
			return *stm->rp++;
		}
		else
		{
			if (state->chain[state->current]->error)
			{
				stm->error = 1;
				break;
			}
			state->current++;
			fz_drop_stream(ctx, state->chain[state->current-1]);
			if (state->pad)
			{
				stm->wp = stm->rp = (&state->ws_buf)+1;
				stm->pos++;
				return 32;
			}
		}
	}

	stm->rp = stm->wp;

	return EOF;
}

static void
close_concat(fz_context *ctx, void *state_)
{
	struct concat_filter *state = (struct concat_filter *)state_;
	int i;

	for (i = state->current; i < state->count; i++)
	{
		fz_drop_stream(ctx, state->chain[i]);
	}
	fz_free(ctx, state);
}

fz_stream *
fz_open_concat(fz_context *ctx, int len, int pad)
{
	struct concat_filter *state;

	state = fz_calloc(ctx, 1, sizeof(struct concat_filter) + (len-1)*sizeof(fz_stream *));
	state->max = len;
	state->count = 0;
	state->current = 0;
	state->pad = pad;
	state->ws_buf = 32;

	return fz_new_stream(ctx, state, next_concat, close_concat);
}

void
fz_concat_push_drop(fz_context *ctx, fz_stream *concat, fz_stream *chain)
{
	struct concat_filter *state = (struct concat_filter *)concat->state;

	if (state->count == state->max)
	{
		fz_drop_stream(ctx, chain);
		fz_throw(ctx, FZ_ERROR_GENERIC, "Concat filter size exceeded");
	}

	state->chain[state->count++] = chain;
}

/* ASCII Hex Decode */

typedef struct
{
	fz_stream *chain;
	int eod;
	unsigned char buffer[256];
} fz_ahxd;

static inline int iswhite(int a)
{
	switch (a) {
	case '\n': case '\r': case '\t': case ' ':
	case '\0': case '\f': case '\b': case 0177:
		return 1;
	}
	return 0;
}

static inline int ishex(int a)
{
	return (a >= 'A' && a <= 'F') ||
		(a >= 'a' && a <= 'f') ||
		(a >= '0' && a <= '9');
}

static inline int unhex(int a)
{
	if (a >= 'A' && a <= 'F') return a - 'A' + 0xA;
	if (a >= 'a' && a <= 'f') return a - 'a' + 0xA;
	if (a >= '0' && a <= '9') return a - '0';
	return 0;
}

static int
next_ahxd(fz_context *ctx, fz_stream *stm, size_t max)
{
	fz_ahxd *state = stm->state;
	unsigned char *p = state->buffer;
	unsigned char *ep;
	int a, b, c, odd;

	if (max > sizeof(state->buffer))
		max = sizeof(state->buffer);
	ep = p + max;

	odd = 0;

	while (p < ep)
	{
		if (state->eod)
			break;

		c = fz_read_byte(ctx, state->chain);
		if (c < 0)
			break;

		if (ishex(c))
		{
			if (!odd)
			{
				a = unhex(c);
				odd = 1;
			}
			else
			{
				b = unhex(c);
				*p++ = (a << 4) | b;
				odd = 0;
			}
		}
		else if (c == '>')
		{
			if (odd)
				*p++ = (a << 4);
			state->eod = 1;
			break;
		}
		else if (!iswhite(c))
		{
			fz_throw(ctx, FZ_ERROR_GENERIC, "bad data in ahxd: '%c'", c);
		}
	}
	stm->rp = state->buffer;
	stm->wp = p;
	stm->pos += p - state->buffer;

	if (stm->rp != p)
		return *stm->rp++;
	return EOF;
}

static void
close_ahxd(fz_context *ctx, void *state_)
{
	fz_ahxd *state = (fz_ahxd *)state_;
	fz_drop_stream(ctx, state->chain);
	fz_free(ctx, state);
}

fz_stream *
fz_open_ahxd(fz_context *ctx, fz_stream *chain)
{
	fz_ahxd *state = fz_malloc_struct(ctx, fz_ahxd);
	state->chain = fz_keep_stream(ctx, chain);
	state->eod = 0;
	return fz_new_stream(ctx, state, next_ahxd, close_ahxd);
}

/* ASCII 85 Decode */

typedef struct
{
	fz_stream *chain;
	unsigned char buffer[256];
	int eod;
} fz_a85d;

static int
next_a85d(fz_context *ctx, fz_stream *stm, size_t max)
{
	fz_a85d *state = stm->state;
	unsigned char *p = state->buffer;
	unsigned char *ep;
	int count = 0;
	int word = 0;
	int c;

	if (state->eod)
		return EOF;

	if (max > sizeof(state->buffer))
		max = sizeof(state->buffer);

	ep = p + max;
	while (p < ep)
	{
		c = fz_read_byte(ctx, state->chain);
		if (c < 0)
			break;

		if (c >= '!' && c <= 'u')
		{
			if (count == 4)
			{
				word = word * 85 + (c - '!');

				*p++ = (word >> 24) & 0xff;
				*p++ = (word >> 16) & 0xff;
				*p++ = (word >> 8) & 0xff;
				*p++ = (word) & 0xff;

				word = 0;
				count = 0;
			}
			else
			{
				word = word * 85 + (c - '!');
				count ++;
			}
		}

		else if (c == 'z' && count == 0)
		{
			*p++ = 0;
			*p++ = 0;
			*p++ = 0;
			*p++ = 0;
		}

		else if (c == '~')
		{
			c = fz_read_byte(ctx, state->chain);
			if (c != '>')
				fz_warn(ctx, "bad eod marker in a85d");

			switch (count) {
			case 0:
				break;
			case 1:
				/* Specifically illegal in the spec, but adobe
				 * and gs both cope. See normal_87.pdf for a
				 * case where this matters. */
				fz_warn(ctx, "partial final byte in a85d");
				break;
			case 2:
				word = word * (85 * 85 * 85) + 0xffffff;
				*p++ = word >> 24;
				break;
			case 3:
				word = word * (85 * 85) + 0xffff;
				*p++ = word >> 24;
				*p++ = word >> 16;
				break;
			case 4:
				word = word * 85 + 0xff;
				*p++ = word >> 24;
				*p++ = word >> 16;
				*p++ = word >> 8;
				break;
			}
			state->eod = 1;
			break;
		}

		else if (!iswhite(c))
		{
			fz_throw(ctx, FZ_ERROR_GENERIC, "bad data in a85d: '%c'", c);
		}
	}

	stm->rp = state->buffer;
	stm->wp = p;
	stm->pos += p - state->buffer;

	if (p == stm->rp)
		return EOF;

	return *stm->rp++;
}

static void
close_a85d(fz_context *ctx, void *state_)
{
	fz_a85d *state = (fz_a85d *)state_;
	fz_drop_stream(ctx, state->chain);
	fz_free(ctx, state);
}

fz_stream *
fz_open_a85d(fz_context *ctx, fz_stream *chain)
{
	fz_a85d *state = fz_malloc_struct(ctx, fz_a85d);
	state->chain = fz_keep_stream(ctx, chain);
	state->eod = 0;
	return fz_new_stream(ctx, state, next_a85d, close_a85d);
}

/* Run Length Decode */

typedef struct
{
	fz_stream *chain;
	int run, n, c;
	unsigned char buffer[256];
} fz_rld;

static int
next_rld(fz_context *ctx, fz_stream *stm, size_t max)
{
	fz_rld *state = stm->state;
	unsigned char *p = state->buffer;
	unsigned char *ep;

	if (state->run == 128)
		return EOF;

	if (max > sizeof(state->buffer))
		max = sizeof(state->buffer);
	ep = p + max;

	while (p < ep)
	{
		if (state->run == 128)
			break;

		if (state->n == 0)
		{
			state->run = fz_read_byte(ctx, state->chain);
			if (state->run < 0)
			{
				state->run = 128;
				break;
			}
			if (state->run < 128)
				state->n = state->run + 1;
			if (state->run > 128)
			{
				state->n = 257 - state->run;
				state->c = fz_read_byte(ctx, state->chain);
				if (state->c < 0)
					fz_throw(ctx, FZ_ERROR_GENERIC, "premature end of data in run length decode");
			}
		}

		if (state->run < 128)
		{
			while (p < ep && state->n)
			{
				int c = fz_read_byte(ctx, state->chain);
				if (c < 0)
					fz_throw(ctx, FZ_ERROR_GENERIC, "premature end of data in run length decode");
				*p++ = c;
				state->n--;
			}
		}

		if (state->run > 128)
		{
			while (p < ep && state->n)
			{
				*p++ = state->c;
				state->n--;
			}
		}
	}

	stm->rp = state->buffer;
	stm->wp = p;
	stm->pos += p - state->buffer;

	if (p == stm->rp)
		return EOF;

	return *stm->rp++;
}

static void
close_rld(fz_context *ctx, void *state_)
{
	fz_rld *state = (fz_rld *)state_;
	fz_drop_stream(ctx, state->chain);
	fz_free(ctx, state);
}

fz_stream *
fz_open_rld(fz_context *ctx, fz_stream *chain)
{
	fz_stream *stm;
	fz_rld *state = fz_malloc_struct(ctx, fz_rld);
	state->chain = fz_keep_stream(ctx, chain);
	state->run = 0;
	state->n = 0;
	state->c = 0;

	stm = fz_new_stream(ctx, state, next_rld, close_rld);

	/* Don't explode RLE compression bombs. */
	if (chain->next == next_rld)
	{
		fz_warn(ctx, "RLE bomb defused");
		stm->eof = 1;
	}

	return stm;
}

/* RC4 Filter */

typedef struct
{
	fz_stream *chain;
	fz_arc4 arc4;
	unsigned char buffer[256];
} fz_arc4c;

static int
next_arc4(fz_context *ctx, fz_stream *stm, size_t max)
{
	fz_arc4c *state = stm->state;
	size_t n = fz_available(ctx, state->chain, max);

	if (n == 0)
		return EOF;
	if (n > sizeof(state->buffer))
		n = sizeof(state->buffer);

	stm->rp = state->buffer;
	stm->wp = state->buffer + n;
	fz_arc4_encrypt(&state->arc4, stm->rp, state->chain->rp, n);
	state->chain->rp += n;
	stm->pos += n;

	return *stm->rp++;
}

static void
close_arc4(fz_context *ctx, void *state_)
{
	fz_arc4c *state = (fz_arc4c *)state_;
	fz_drop_stream(ctx, state->chain);
	fz_free(ctx, state);
}

fz_stream *
fz_open_arc4(fz_context *ctx, fz_stream *chain, unsigned char *key, unsigned keylen)
{
	fz_arc4c *state = fz_malloc_struct(ctx, fz_arc4c);
	state->chain = fz_keep_stream(ctx, chain);
	fz_arc4_init(&state->arc4, key, keylen);
	return fz_new_stream(ctx, state, next_arc4, close_arc4);
}

/* AES Filter */

typedef struct
{
	fz_stream *chain;
	fz_aes aes;
	unsigned char iv[16];
	int ivcount;
	unsigned char bp[16];
	unsigned char *rp, *wp;
	unsigned char buffer[256];
} fz_aesd;

static int
next_aesd(fz_context *ctx, fz_stream *stm, size_t max)
{
	fz_aesd *state = stm->state;
	unsigned char *p = state->buffer;
	unsigned char *ep;

	if (max > sizeof(state->buffer))
		max = sizeof(state->buffer);
	ep = p + max;

	while (state->ivcount < 16)
	{
		int c = fz_read_byte(ctx, state->chain);
		if (c < 0)
			fz_throw(ctx, FZ_ERROR_GENERIC, "premature end in aes filter");
		state->iv[state->ivcount++] = c;
	}

	while (state->rp < state->wp && p < ep)
		*p++ = *state->rp++;

	while (p < ep)
	{
		size_t n = fz_read(ctx, state->chain, state->bp, 16);
		if (n == 0)
			break;
		else if (n < 16)
			fz_throw(ctx, FZ_ERROR_GENERIC, "partial block in aes filter");

		fz_aes_crypt_cbc(&state->aes, FZ_AES_DECRYPT, 16, state->iv, state->bp, state->bp);
		state->rp = state->bp;
		state->wp = state->bp + 16;

		/* strip padding at end of file */
		if (fz_is_eof(ctx, state->chain))
		{
			int pad = state->bp[15];
			if (pad < 1 || pad > 16)
				fz_throw(ctx, FZ_ERROR_GENERIC, "aes padding out of range: %d", pad);
			state->wp -= pad;
		}

		while (state->rp < state->wp && p < ep)
			*p++ = *state->rp++;
	}

	stm->rp = state->buffer;
	stm->wp = p;
	stm->pos += p - state->buffer;

	if (p == stm->rp)
		return EOF;

	return *stm->rp++;
}

static void
close_aesd(fz_context *ctx, void *state_)
{
	fz_aesd *state = (fz_aesd *)state_;
	fz_drop_stream(ctx, state->chain);
	fz_free(ctx, state);
}

fz_stream *
fz_open_aesd(fz_context *ctx, fz_stream *chain, unsigned char *key, unsigned keylen)
{
	fz_aesd *state = fz_malloc_struct(ctx, fz_aesd);
	if (fz_aes_setkey_dec(&state->aes, key, keylen * 8))
	{
		fz_free(ctx, state);
		fz_throw(ctx, FZ_ERROR_GENERIC, "AES key init failed (keylen=%d)", keylen * 8);
	}
	state->ivcount = 0;
	state->rp = state->bp;
	state->wp = state->bp;
	state->chain = fz_keep_stream(ctx, chain);
	return fz_new_stream(ctx, state, next_aesd, close_aesd);
}







k2pdfopt_v2.54/mupdf_mod/font.c

// Copyright (C) 2004-2022 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
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#include "mupdf/fitz.h"
#include "mupdf/ucdn.h"

#include "draw-imp.h"
#include "color-imp.h"
#include "glyph-imp.h"
#include "pixmap-imp.h"

#include <ft2build.h>
/* willus mod */
/*
#include "hb.h"
#include "hb-ft.h"
*/

#include <assert.h>

#include FT_FREETYPE_H
#include FT_ADVANCES_H
#include FT_MODULE_H
#include FT_STROKER_H
#include FT_SYSTEM_H
#include FT_TRUETYPE_TABLES_H
#include FT_TRUETYPE_TAGS_H

#ifndef FT_SFNT_OS2
#define FT_SFNT_OS2 ft_sfnt_os2
#endif

/* 20 degrees */
#define SHEAR 0.36397f

int ft_char_index(void *face, int cid)
{
	int gid = FT_Get_Char_Index(face, cid);
	if (gid == 0)
		gid = FT_Get_Char_Index(face, 0xf000 + cid);

	/* some chinese fonts only ship the similarly looking 0x2026 */
	if (gid == 0 && cid == 0x22ef)
		gid = FT_Get_Char_Index(face, 0x2026);

	return gid;
}

int ft_name_index(void *face, const char *name)
{
	int code = FT_Get_Name_Index(face, (char*)name);
	if (code == 0)
	{
		int unicode = fz_unicode_from_glyph_name(name);
		if (unicode)
		{
			const char **dupnames = fz_duplicate_glyph_names_from_unicode(unicode);
			while (*dupnames)
			{
				code = FT_Get_Name_Index(face, (char*)*dupnames);
				if (code)
					break;
				dupnames++;
			}
			if (code == 0)
			{
				char buf[12];
				sprintf(buf, "uni%04X", unicode);
				code = FT_Get_Name_Index(face, buf);
			}
		}
	}
	return code;
}

static void fz_drop_freetype(fz_context *ctx);

static fz_font *
fz_new_font(fz_context *ctx, const char *name, int use_glyph_bbox, int glyph_count)
{
	fz_font *font;

	font = fz_malloc_struct(ctx, fz_font);
	font->refs = 1;

	if (name)
		fz_strlcpy(font->name, name, sizeof font->name);
	else
		fz_strlcpy(font->name, "(null)", sizeof font->name);

	font->ft_face = NULL;
	font->flags.ft_substitute = 0;
	font->flags.fake_bold = 0;
	font->flags.fake_italic = 0;
	font->flags.has_opentype = 0;

	font->t3matrix = fz_identity;
	font->t3resources = NULL;
	font->t3procs = NULL;
	font->t3lists = NULL;
	font->t3widths = NULL;
	font->t3flags = NULL;
	font->t3doc = NULL;
	font->t3run = NULL;

	font->bbox.x0 = 0;
	font->bbox.y0 = 0;
	font->bbox.x1 = 1;
	font->bbox.y1 = 1;

	font->glyph_count = glyph_count;

	font->bbox_table = NULL;
	font->use_glyph_bbox = use_glyph_bbox;

	font->width_count = 0;
	font->width_table = NULL;

	return font;
}

fz_font *
fz_keep_font(fz_context *ctx, fz_font *font)
{
	return fz_keep_imp(ctx, font, &font->refs);
}

static void
free_resources(fz_context *ctx, fz_font *font)
{
	int i;

	if (font->t3resources)
	{
		font->t3freeres(ctx, font->t3doc, font->t3resources);
		font->t3resources = NULL;
	}

	if (font->t3procs)
	{
		for (i = 0; i < 256; i++)
			fz_drop_buffer(ctx, font->t3procs[i]);
	}
	fz_free(ctx, font->t3procs);
	font->t3procs = NULL;
}

/*
	Internal function to remove the
	references to a document held by a Type3 font. This is
	called during document destruction to ensure that Type3
	fonts clean up properly.

	Without this call being made, Type3 fonts can be left
	holding pdf_obj references for the sake of interpretation
	operations that will never come. These references
	cannot be freed after the document, hence this function
	forces them to be freed earlier in the process.

	font: The font to decouple.

	t3doc: The document to which the font may refer.
*/
void fz_decouple_type3_font(fz_context *ctx, fz_font *font, void *t3doc)
{
	if (!font || !t3doc || font->t3doc == NULL)
		return;

	if (font->t3doc != t3doc)
		fz_throw(ctx, FZ_ERROR_GENERIC, "can't decouple type3 font from a different doc");

	font->t3doc = NULL;
	free_resources(ctx, font);
}

void
fz_drop_font(fz_context *ctx, fz_font *font)
{
	int fterr;
	int i;

	if (!fz_drop_imp(ctx, font, &font->refs))
		return;

	free_resources(ctx, font);
	if (font->t3lists)
		for (i = 0; i < 256; i++)
			fz_drop_display_list(ctx, font->t3lists[i]);
	fz_free(ctx, font->t3procs);
	fz_free(ctx, font->t3lists);
	fz_free(ctx, font->t3widths);
	fz_free(ctx, font->t3flags);

	if (font->ft_face)
	{
		fz_lock(ctx, FZ_LOCK_FREETYPE);
		fterr = FT_Done_Face((FT_Face)font->ft_face);
		fz_unlock(ctx, FZ_LOCK_FREETYPE);
		if (fterr)
			fz_warn(ctx, "FT_Done_Face(%s): %s", font->name, ft_error_string(fterr));
		fz_drop_freetype(ctx);
	}

	for (i = 0; i < 256; ++i)
		fz_free(ctx, font->encoding_cache[i]);

	fz_drop_buffer(ctx, font->buffer);
	if (font->bbox_table)
	{
		int n = (font->glyph_count+255)/256;
		for (i = 0; i < n; i++)
			fz_free(ctx, font->bbox_table[i]);
		fz_free(ctx, font->bbox_table);
	}
	fz_free(ctx, font->width_table);
	if (font->advance_cache)
	{
		int n = (font->glyph_count+255)/256;
		for (i = 0; i < n; i++)
			fz_free(ctx, font->advance_cache[i]);
		fz_free(ctx, font->advance_cache);
	}
	if (font->shaper_data.destroy && font->shaper_data.shaper_handle)
	{
		font->shaper_data.destroy(ctx, font->shaper_data.shaper_handle);
	}
	fz_free(ctx, font);
}

void
fz_set_font_bbox(fz_context *ctx, fz_font *font, float xmin, float ymin, float xmax, float ymax)
{
	if (xmin >= xmax || ymin >= ymax)
	{
		/* Invalid bbox supplied. */
		if (font->t3procs)
		{
			/* For type3 fonts we use the union of all the glyphs' bboxes. */
			font->bbox = fz_empty_rect;
		}
		else
		{
			/* For other fonts it would be prohibitively slow to measure the true one, so make one up. */
			font->bbox = fz_unit_rect;
		}
		font->flags.invalid_bbox = 1;
	}
	else
	{
		font->bbox.x0 = xmin;
		font->bbox.y0 = ymin;
		font->bbox.x1 = xmax;
		font->bbox.y1 = ymax;
	}
}

float fz_font_ascender(fz_context *ctx, fz_font *font)
{
	if (font->t3procs)
		return font->bbox.y1;
	else
	{
		FT_Face face = font->ft_face;
		if (face->ascender == 0)
			return 0.8f;
		return (float)face->ascender / face->units_per_EM;
	}
}

float fz_font_descender(fz_context *ctx, fz_font *font)
{
	if (font->t3procs)
		return font->bbox.y0;
	else
	{
		FT_Face face = font->ft_face;
		if (face->descender == 0)
			return -0.2f;
		return (float)face->descender / face->units_per_EM;
	}
}

/*
 * Freetype hooks
 */

struct fz_font_context
{
	int ctx_refs;
	FT_Library ftlib;
	struct FT_MemoryRec_ ftmemory;
	int ftlib_refs;
	fz_load_system_font_fn *load_font;
	fz_load_system_cjk_font_fn *load_cjk_font;
	fz_load_system_fallback_font_fn *load_fallback_font;

	/* Cached fallback fonts */
	fz_font *base14[14];
	fz_font *cjk[4];
	struct { fz_font *serif, *sans; } fallback[256];
	fz_font *symbol1, *symbol2, *math, *music;
	fz_font *emoji;
};

#undef __FTERRORS_H__
#define FT_ERRORDEF(e, v, s) { (e), (s) },
#define FT_ERROR_START_LIST
#define FT_ERROR_END_LIST { 0, NULL }

struct ft_error
{
	int err;
	char *str;
};

static void *ft_alloc(FT_Memory memory, long size)
{
	fz_context *ctx = (fz_context *) memory->user;
	return Memento_label(fz_malloc_no_throw(ctx, size), "ft_alloc");
}

static void ft_free(FT_Memory memory, void *block)
{
	fz_context *ctx = (fz_context *) memory->user;
	fz_free(ctx, block);
}

static void *ft_realloc(FT_Memory memory, long cur_size, long new_size, void *block)
{
	fz_context *ctx = (fz_context *) memory->user;
	void *newblock = NULL;
	if (new_size == 0)
	{
		fz_free(ctx, block);
		return newblock;
	}
	if (block == NULL)
		return ft_alloc(memory, new_size);
	return fz_realloc_no_throw(ctx, block, new_size);
}

void fz_new_font_context(fz_context *ctx)
{
	ctx->font = fz_malloc_struct(ctx, fz_font_context);
	ctx->font->ctx_refs = 1;
	ctx->font->ftlib = NULL;
	ctx->font->ftlib_refs = 0;
	ctx->font->load_font = NULL;
	ctx->font->ftmemory.user = ctx;
	ctx->font->ftmemory.alloc = ft_alloc;
	ctx->font->ftmemory.free = ft_free;
	ctx->font->ftmemory.realloc = ft_realloc;
}

fz_font_context *
fz_keep_font_context(fz_context *ctx)
{
	if (!ctx)
		return NULL;
	return fz_keep_imp(ctx, ctx->font, &ctx->font->ctx_refs);
}

void fz_drop_font_context(fz_context *ctx)
{
	if (!ctx)
		return;

	if (fz_drop_imp(ctx, ctx->font, &ctx->font->ctx_refs))
	{
		int i;

		for (i = 0; i < (int)nelem(ctx->font->base14); ++i)
			fz_drop_font(ctx, ctx->font->base14[i]);
		for (i = 0; i < (int)nelem(ctx->font->cjk); ++i)
			fz_drop_font(ctx, ctx->font->cjk[i]);
		for (i = 0; i < (int)nelem(ctx->font->fallback); ++i)
		{
			fz_drop_font(ctx, ctx->font->fallback[i].serif);
			fz_drop_font(ctx, ctx->font->fallback[i].sans);
		}
		fz_drop_font(ctx, ctx->font->symbol1);
		fz_drop_font(ctx, ctx->font->symbol2);
		fz_drop_font(ctx, ctx->font->math);
		fz_drop_font(ctx, ctx->font->music);
		fz_drop_font(ctx, ctx->font->emoji);
		fz_free(ctx, ctx->font);
		ctx->font = NULL;
	}
}

void fz_install_load_system_font_funcs(fz_context *ctx,
		fz_load_system_font_fn *f,
		fz_load_system_cjk_font_fn *f_cjk,
		fz_load_system_fallback_font_fn *f_back)
{
	ctx->font->load_font = f;
	ctx->font->load_cjk_font = f_cjk;
	ctx->font->load_fallback_font = f_back;
}

/* fz_load_*_font returns NULL if no font could be loaded (also on error) */
fz_font *fz_load_system_font(fz_context *ctx, const char *name, int bold, int italic, int needs_exact_metrics)
{
	fz_font *font = NULL;

	if (ctx->font->load_font)
	{
		fz_try(ctx)
			font = ctx->font->load_font(ctx, name, bold, italic, needs_exact_metrics);
		fz_catch(ctx)
		{
			fz_rethrow_if(ctx, FZ_ERROR_TRYLATER);
			font = NULL;
		}
	}

	return font;
}

fz_font *fz_load_system_cjk_font(fz_context *ctx, const char *name, int ros, int serif)
{
	fz_font *font = NULL;

	if (ctx->font->load_cjk_font)
	{
		fz_try(ctx)
			font = ctx->font->load_cjk_font(ctx, name, ros, serif);
		fz_catch(ctx)
		{
			fz_rethrow_if(ctx, FZ_ERROR_TRYLATER);
			font = NULL;
		}
	}

	return font;
}

fz_font *fz_load_system_fallback_font(fz_context *ctx, int script, int language, int serif, int bold, int italic)
{
	fz_font *font = NULL;

	if (ctx->font->load_fallback_font)
	{
		fz_try(ctx)
			font = ctx->font->load_fallback_font(ctx, script, language, serif, bold, italic);
		fz_catch(ctx)
		{
			fz_rethrow_if(ctx, FZ_ERROR_TRYLATER);
			font = NULL;
		}
	}

	return font;
}

fz_font *fz_load_fallback_font(fz_context *ctx, int script, int language, int serif, int bold, int italic)
{
	fz_font **fontp;
	const unsigned char *data;
	int ordering = FZ_ADOBE_JAPAN;
	int index;
	int subfont;
	int size;

	if (script < 0 || script >= (int)nelem(ctx->font->fallback))
		return NULL;

	/* TODO: bold and italic */

	index = script;
	if (script == UCDN_SCRIPT_HAN)
	{
		switch (language)
		{
		case FZ_LANG_ja: index = UCDN_LAST_SCRIPT + 1; ordering = FZ_ADOBE_JAPAN; break;
		case FZ_LANG_ko: index = UCDN_LAST_SCRIPT + 2; ordering = FZ_ADOBE_KOREA; break;
		case FZ_LANG_zh_Hans: index = UCDN_LAST_SCRIPT + 3; ordering = FZ_ADOBE_GB; break;
		case FZ_LANG_zh_Hant: index = UCDN_LAST_SCRIPT + 4; ordering = FZ_ADOBE_CNS; break;
		}
	}
	if (script == UCDN_SCRIPT_ARABIC)
	{
		if (language == FZ_LANG_ur || language == FZ_LANG_urd)
			index = UCDN_LAST_SCRIPT + 5;
	}

	if (serif)
		fontp = &ctx->font->fallback[index].serif;
	else
		fontp = &ctx->font->fallback[index].sans;

	if (!*fontp)
	{
		*fontp = fz_load_system_fallback_font(ctx, script, language, serif, bold, italic);
		if (!*fontp)
		{
			data = fz_lookup_noto_font(ctx, script, language, &size, &subfont);
			if (data)
				*fontp = fz_new_font_from_memory(ctx, NULL, data, size, subfont, 0);
		}
	}

	switch (script)
	{
	case UCDN_SCRIPT_HANGUL: script = UCDN_SCRIPT_HAN; ordering = FZ_ADOBE_KOREA; break;
	case UCDN_SCRIPT_HIRAGANA: script = UCDN_SCRIPT_HAN; ordering = FZ_ADOBE_JAPAN; break;
	case UCDN_SCRIPT_KATAKANA: script = UCDN_SCRIPT_HAN; ordering = FZ_ADOBE_JAPAN; break;
	case UCDN_SCRIPT_BOPOMOFO: script = UCDN_SCRIPT_HAN; ordering = FZ_ADOBE_CNS; break;
	}
	if (*fontp && (script == UCDN_SCRIPT_HAN))
	{
		(*fontp)->flags.cjk = 1;
		(*fontp)->flags.cjk_lang = ordering;
	}

	return *fontp;
}

static fz_font *fz_load_fallback_math_font(fz_context *ctx)
{
	const unsigned char *data;
	int size;
	if (!ctx->font->math)
	{
		data = fz_lookup_noto_math_font(ctx, &size);
		if (data)
			ctx->font->math = fz_new_font_from_memory(ctx, NULL, data, size, 0, 0);
	}
	return ctx->font->math;
}

static fz_font *fz_load_fallback_music_font(fz_context *ctx)
{
	const unsigned char *data;
	int size;
	if (!ctx->font->music)
	{
		data = fz_lookup_noto_music_font(ctx, &size);
		if (data)
			ctx->font->music = fz_new_font_from_memory(ctx, NULL, data, size, 0, 0);
	}
	return ctx->font->music;
}

static fz_font *fz_load_fallback_symbol1_font(fz_context *ctx)
{
	const unsigned char *data;
	int size;
	if (!ctx->font->symbol1)
	{
		data = fz_lookup_noto_symbol1_font(ctx, &size);
		if (data)
			ctx->font->symbol1 = fz_new_font_from_memory(ctx, NULL, data, size, 0, 0);
	}
	return ctx->font->symbol1;
}

static fz_font *fz_load_fallback_symbol2_font(fz_context *ctx)
{
	const unsigned char *data;
	int size;
	if (!ctx->font->symbol2)
	{
		data = fz_lookup_noto_symbol2_font(ctx, &size);
		if (data)
			ctx->font->symbol2 = fz_new_font_from_memory(ctx, NULL, data, size, 0, 0);
	}
	return ctx->font->symbol2;
}

static fz_font *fz_load_fallback_emoji_font(fz_context *ctx)
{
	const unsigned char *data;
	int size;
	if (!ctx->font->emoji)
	{
		data = fz_lookup_noto_emoji_font(ctx, &size);
		if (data)
			ctx->font->emoji = fz_new_font_from_memory(ctx, NULL, data, size, 0, 0);
	}
	return ctx->font->emoji;
}

static const struct ft_error ft_errors[] =
{
#include FT_ERRORS_H
};

const char *ft_error_string(int err)
{
	const struct ft_error *e;

	for (e = ft_errors; e->str; e++)
		if (e->err == err)
			return e->str;

	return "Unknown error";
}

static void
fz_keep_freetype(fz_context *ctx)
{
	int fterr;
	int maj, min, pat;
	fz_font_context *fct = ctx->font;

	fz_lock(ctx, FZ_LOCK_FREETYPE);
	if (fct->ftlib)
	{
		fct->ftlib_refs++;
		fz_unlock(ctx, FZ_LOCK_FREETYPE);
		return;
	}

	fterr = FT_New_Library(&fct->ftmemory, &fct->ftlib);
	if (fterr)
	{
		const char *mess = ft_error_string(fterr);
		fz_unlock(ctx, FZ_LOCK_FREETYPE);
		fz_throw(ctx, FZ_ERROR_GENERIC, "cannot init freetype: %s", mess);
	}

	FT_Add_Default_Modules(fct->ftlib);

	FT_Library_Version(fct->ftlib, &maj, &min, &pat);
	if (maj == 2 && min == 1 && pat < 7)
	{
		fterr = FT_Done_Library(fct->ftlib);
		if (fterr)
			fz_warn(ctx, "FT_Done_Library(): %s", ft_error_string(fterr));
		fz_unlock(ctx, FZ_LOCK_FREETYPE);
		fz_throw(ctx, FZ_ERROR_GENERIC, "freetype version too old: %d.%d.%d", maj, min, pat);
	}

	fct->ftlib_refs++;
	fz_unlock(ctx, FZ_LOCK_FREETYPE);
}

static void
fz_drop_freetype(fz_context *ctx)
{
	int fterr;
	fz_font_context *fct = ctx->font;

	fz_lock(ctx, FZ_LOCK_FREETYPE);
	if (--fct->ftlib_refs == 0)
	{
		fterr = FT_Done_Library(fct->ftlib);
		if (fterr)
			fz_warn(ctx, "FT_Done_Library(): %s", ft_error_string(fterr));
		fct->ftlib = NULL;
	}
	fz_unlock(ctx, FZ_LOCK_FREETYPE);
}

fz_font *
fz_new_font_from_buffer(fz_context *ctx, const char *name, fz_buffer *buffer, int index, int use_glyph_bbox)
{
	FT_Face face;
	TT_OS2 *os2;
	fz_font *font;
	int fterr;
	FT_ULong tag, size, i, n;
	char namebuf[sizeof(font->name)];

	fz_keep_freetype(ctx);

	fz_lock(ctx, FZ_LOCK_FREETYPE);
	fterr = FT_New_Memory_Face(ctx->font->ftlib, buffer->data, (FT_Long)buffer->len, index, &face);
	fz_unlock(ctx, FZ_LOCK_FREETYPE);
	if (fterr)
	{
		fz_drop_freetype(ctx);
		fz_throw(ctx, FZ_ERROR_GENERIC, "FT_New_Memory_Face(%s): %s", name, ft_error_string(fterr));
	}

	if (!name)
	{
		if (!face->family_name)
		{
			name = face->style_name;
		}
		else if (!face->style_name)
		{
			name = face->family_name;
		}
		else if (strstr(face->style_name, face->family_name) == face->style_name)
		{
			name = face->style_name;
		}
		else
		{
			fz_strlcpy(namebuf, face->family_name, sizeof(namebuf));
			fz_strlcat(namebuf, " ", sizeof(namebuf));
			fz_strlcat(namebuf, face->style_name, sizeof(namebuf));
			name = namebuf;
		}
	}

	fz_try(ctx)
		font = fz_new_font(ctx, name, use_glyph_bbox, face->num_glyphs);
	fz_catch(ctx)
	{
		fz_lock(ctx, FZ_LOCK_FREETYPE);
		fterr = FT_Done_Face(face);
		fz_unlock(ctx, FZ_LOCK_FREETYPE);
		if (fterr)
			fz_warn(ctx, "FT_Done_Face(%s): %s", name, ft_error_string(fterr));
		fz_drop_freetype(ctx);
		fz_rethrow(ctx);
	}

	font->ft_face = face;
	fz_set_font_bbox(ctx, font,
		(float) face->bbox.xMin / face->units_per_EM,
		(float) face->bbox.yMin / face->units_per_EM,
		(float) face->bbox.xMax / face->units_per_EM,
		(float) face->bbox.yMax / face->units_per_EM);

	font->flags.is_mono = !!(face->face_flags & FT_FACE_FLAG_FIXED_WIDTH);
	font->flags.is_serif = 1;
	font->flags.is_bold = !!(face->style_flags & FT_STYLE_FLAG_BOLD);
	font->flags.is_italic = !!(face->style_flags & FT_STYLE_FLAG_ITALIC);

	if (FT_IS_SFNT(face))
	{
		os2 = FT_Get_Sfnt_Table(face, FT_SFNT_OS2);
		if (os2)
			font->flags.is_serif = !(os2->sFamilyClass & 2048); /* Class 8 is sans-serif */

		FT_Sfnt_Table_Info(face, 0, NULL, &n);
		for (i = 0; i < n; ++i)
		{
			FT_Sfnt_Table_Info(face, i, &tag, &size);
			if (tag == TTAG_GDEF || tag == TTAG_GPOS || tag == TTAG_GSUB)
				font->flags.has_opentype = 1;
		}
	}

	if (name)
	{
		if (!font->flags.is_bold)
		{
			if (strstr(name, "Semibold")) font->flags.is_bold = 1;
			if (strstr(name, "Bold")) font->flags.is_bold = 1;
		}
		if (!font->flags.is_italic)
		{
			if (strstr(name, "Italic")) font->flags.is_italic = 1;
			if (strstr(name, "Oblique")) font->flags.is_italic = 1;
		}
	}

	font->buffer = fz_keep_buffer(ctx, buffer);

	return font;
}

fz_font *
fz_new_font_from_memory(fz_context *ctx, const char *name, const unsigned char *data, int len, int index, int use_glyph_bbox)
{
	fz_buffer *buffer = fz_new_buffer_from_shared_data(ctx, data, len);
	fz_font *font = NULL;
	fz_try(ctx)
		font = fz_new_font_from_buffer(ctx, name, buffer, index, use_glyph_bbox);
	fz_always(ctx)
		fz_drop_buffer(ctx, buffer);
	fz_catch(ctx)
		fz_rethrow(ctx);
	return font;
}

fz_font *
fz_new_font_from_file(fz_context *ctx, const char *name, const char *path, int index, int use_glyph_bbox)
{
	fz_buffer *buffer = fz_read_file(ctx, path);
	fz_font *font = NULL;
	fz_try(ctx)
		font = fz_new_font_from_buffer(ctx, name, buffer, index, use_glyph_bbox);
	fz_always(ctx)
		fz_drop_buffer(ctx, buffer);
	fz_catch(ctx)
		fz_rethrow(ctx);
	return font;
}

static int
find_base14_index(const char *name)
{
	if (!strcmp(name, "Courier")) return 0;
	if (!strcmp(name, "Courier-Oblique")) return 1;
	if (!strcmp(name, "Courier-Bold")) return 2;
	if (!strcmp(name, "Courier-BoldOblique")) return 3;
	if (!strcmp(name, "Helvetica")) return 4;
	if (!strcmp(name, "Helvetica-Oblique")) return 5;
	if (!strcmp(name, "Helvetica-Bold")) return 6;
	if (!strcmp(name, "Helvetica-BoldOblique")) return 7;
	if (!strcmp(name, "Times-Roman")) return 8;
	if (!strcmp(name, "Times-Italic")) return 9;
	if (!strcmp(name, "Times-Bold")) return 10;
	if (!strcmp(name, "Times-BoldItalic")) return 11;
	if (!strcmp(name, "Symbol")) return 12;
	if (!strcmp(name, "ZapfDingbats")) return 13;
	return -1;
}

fz_font *
fz_new_base14_font(fz_context *ctx, const char *name)
{
	const unsigned char *data;
	int size;
	int x = find_base14_index(name);
	if (x >= 0)
	{
		if (ctx->font->base14[x])
			return fz_keep_font(ctx, ctx->font->base14[x]);
		data = fz_lookup_base14_font(ctx, name, &size);
		if (data)
		{
			ctx->font->base14[x] = fz_new_font_from_memory(ctx, name, data, size, 0, 1);
			ctx->font->base14[x]->flags.is_serif = (name[0] == 'T'); /* Times-Roman */
			return fz_keep_font(ctx, ctx->font->base14[x]);
		}
	}
	fz_throw(ctx, FZ_ERROR_GENERIC, "cannot find builtin font with name '%s'", name);
}

fz_font *
fz_new_cjk_font(fz_context *ctx, int ordering)
{
	const unsigned char *data;
	int size, index;
	fz_font *font;
	if (ordering >= 0 && ordering < (int)nelem(ctx->font->cjk))
	{
		if (ctx->font->cjk[ordering])
			return fz_keep_font(ctx, ctx->font->cjk[ordering]);
		data = fz_lookup_cjk_font(ctx, ordering, &size, &index);
		if (data)
			font = fz_new_font_from_memory(ctx, NULL, data, size, index, 0);
		else
			font = fz_load_system_cjk_font(ctx, "SourceHanSerif", ordering, 1);
		if (font)
		{
			font->flags.cjk = 1;
			font->flags.cjk_lang = ordering;
			ctx->font->cjk[ordering] = font;
			return fz_keep_font(ctx, ctx->font->cjk[ordering]);
		}
	}
	fz_throw(ctx, FZ_ERROR_GENERIC, "cannot find builtin CJK font");
}

fz_font *
fz_new_builtin_font(fz_context *ctx, const char *name, int is_bold, int is_italic)
{
	const unsigned char *data;
	int size;
	data = fz_lookup_builtin_font(ctx, name, is_bold, is_italic, &size);
	if (!data)
		fz_throw(ctx, FZ_ERROR_GENERIC, "cannot find builtin font with name '%s'", name);
	return fz_new_font_from_memory(ctx, NULL, data, size, 0, 0);
}

static fz_matrix *
fz_adjust_ft_glyph_width(fz_context *ctx, fz_font *font, int gid, fz_matrix *trm)
{
	/* Fudge the font matrix to stretch the glyph if we've substituted the font. */
	if (font->flags.ft_stretch && font->width_table /* && font->wmode == 0 */)
	{
		FT_Error fterr;
		FT_Fixed adv = 0;
		float subw;
		float realw;

		fz_lock(ctx, FZ_LOCK_FREETYPE);
		fterr = FT_Get_Advance(font->ft_face, gid, FT_LOAD_NO_SCALE | FT_LOAD_NO_HINTING | FT_LOAD_IGNORE_TRANSFORM, &adv);
		fz_unlock(ctx, FZ_LOCK_FREETYPE);
		if (fterr && fterr != FT_Err_Invalid_Argument)
			fz_warn(ctx, "FT_Get_Advance(%s,%d): %s", font->name, gid, ft_error_string(fterr));

		realw = adv * 1000.0f / ((FT_Face)font->ft_face)->units_per_EM;
		if (gid < font->width_count)
			subw = font->width_table[gid];
		else
			subw = font->width_default;

		/* Sanity check scaling in case of broken metrics. */
		if (realw > 0 && subw > 0)
			*trm = fz_pre_scale(*trm, subw / realw, 1);
	}

	return trm;
}

static fz_glyph *
glyph_from_ft_bitmap(fz_context *ctx, int left, int top, FT_Bitmap *bitmap)
{
	(void)Memento_label(bitmap->buffer, "ft_bitmap");
	if (bitmap->pixel_mode == FT_PIXEL_MODE_MONO)
		return fz_new_glyph_from_1bpp_data(ctx, left, top - bitmap->rows, bitmap->width, bitmap->rows, bitmap->buffer + (bitmap->rows-1)*bitmap->pitch, -bitmap->pitch);
	else
		return fz_new_glyph_from_8bpp_data(ctx, left, top - bitmap->rows, bitmap->width, bitmap->rows, bitmap->buffer + (bitmap->rows-1)*bitmap->pitch, -bitmap->pitch);
}

static fz_pixmap *
pixmap_from_ft_bitmap(fz_context *ctx, int left, int top, FT_Bitmap *bitmap)
{
	(void)Memento_label(bitmap->buffer, "ft_bitmap");
	if (bitmap->pixel_mode == FT_PIXEL_MODE_MONO)
		return fz_new_pixmap_from_1bpp_data(ctx, left, top - bitmap->rows, bitmap->width, bitmap->rows, bitmap->buffer + (bitmap->rows-1)*bitmap->pitch, -bitmap->pitch);
	else
		return fz_new_pixmap_from_8bpp_data(ctx, left, top - bitmap->rows, bitmap->width, bitmap->rows, bitmap->buffer + (bitmap->rows-1)*bitmap->pitch, -bitmap->pitch);
}

/* Takes the freetype lock, and returns with it held */
static FT_GlyphSlot
do_ft_render_glyph(fz_context *ctx, fz_font *font, int gid, fz_matrix trm, int aa)
{
	FT_Face face = font->ft_face;
	FT_Matrix m;
	FT_Vector v;
	FT_Error fterr;

	float strength = fz_matrix_expansion(trm) * 0.02f;

	fz_adjust_ft_glyph_width(ctx, font, gid, &trm);

	if (font->flags.fake_italic)
		trm = fz_pre_shear(trm, SHEAR, 0);

	fz_lock(ctx, FZ_LOCK_FREETYPE);

	if (aa == 0)
	{
		/* enable grid fitting for non-antialiased rendering */
		float scale = fz_matrix_expansion(trm);
		m.xx = trm.a * 65536 / scale;
		m.yx = trm.b * 65536 / scale;
		m.xy = trm.c * 65536 / scale;
		m.yy = trm.d * 65536 / scale;
		v.x = 0;
		v.y = 0;

		fterr = FT_Set_Char_Size(face, 64 * scale, 64 * scale, 72, 72);
		if (fterr)
			fz_warn(ctx, "FT_Set_Char_Size(%s,%d,72): %s", font->name, (int)(64*scale), ft_error_string(fterr));
		FT_Set_Transform(face, &m, &v);
		fterr = FT_Load_Glyph(face, gid, FT_LOAD_NO_BITMAP | FT_LOAD_TARGET_MONO);
		if (fterr)
		{
			fz_warn(ctx, "FT_Load_Glyph(%s,%d,FT_LOAD_TARGET_MONO): %s", font->name, gid, ft_error_string(fterr));
			goto retry_unhinted;
		}
	}
	else
	{
retry_unhinted:
		/*
		 * Freetype mutilates complex glyphs if they are loaded with
		 * FT_Set_Char_Size 1.0. It rounds the coordinates before applying
		 * transformation. To get more precision in freetype, we shift part of
		 * the scale in the matrix into FT_Set_Char_Size instead.
		 */

		/* Check for overflow; FreeType matrices use 16.16 fixed-point numbers */
		if (trm.a < -512 || trm.a > 512) return NULL;
		if (trm.b < -512 || trm.b > 512) return NULL;
		if (trm.c < -512 || trm.c > 512) return NULL;
		if (trm.d < -512 || trm.d > 512) return NULL;

		m.xx = trm.a * 64; /* should be 65536 */
		m.yx = trm.b * 64;
		m.xy = trm.c * 64;
		m.yy = trm.d * 64;
		v.x = trm.e * 64;
		v.y = trm.f * 64;

		fterr = FT_Set_Char_Size(face, 65536, 65536, 72, 72); /* should be 64, 64 */
		if (fterr)
			fz_warn(ctx, "FT_Set_Char_Size(%s,65536,72): %s", font->name, ft_error_string(fterr));
		FT_Set_Transform(face, &m, &v);
		fterr = FT_Load_Glyph(face, gid, FT_LOAD_NO_BITMAP | FT_LOAD_NO_HINTING);
		if (fterr)
		{
			fz_warn(ctx, "FT_Load_Glyph(%s,%d,FT_LOAD_NO_HINTING): %s", font->name, gid, ft_error_string(fterr));
			return NULL;
		}
	}

	if (font->flags.fake_bold)
	{
		FT_Outline_Embolden(&face->glyph->outline, strength * 64);
		FT_Outline_Translate(&face->glyph->outline, -strength * 32, -strength * 32);
	}

	fterr = FT_Render_Glyph(face->glyph, aa > 0 ? FT_RENDER_MODE_NORMAL : FT_RENDER_MODE_MONO);
	if (fterr)
	{
		if (aa > 0)
			fz_warn(ctx, "FT_Render_Glyph(%s,%d,FT_RENDER_MODE_NORMAL): %s", font->name, gid, ft_error_string(fterr));
		else
			fz_warn(ctx, "FT_Render_Glyph(%s,%d,FT_RENDER_MODE_MONO): %s", font->name, gid, ft_error_string(fterr));
		return NULL;
	}
	return face->glyph;
}

fz_pixmap *
fz_render_ft_glyph_pixmap(fz_context *ctx, fz_font *font, int gid, fz_matrix trm, int aa)
{
	FT_GlyphSlot slot = do_ft_render_glyph(ctx, font, gid, trm, aa);
	fz_pixmap *pixmap = NULL;

	if (slot == NULL)
	{
		fz_unlock(ctx, FZ_LOCK_FREETYPE);
		return NULL;
	}

	fz_try(ctx)
	{
		pixmap = pixmap_from_ft_bitmap(ctx, slot->bitmap_left, slot->bitmap_top, &slot->bitmap);
	}
	fz_always(ctx)
	{
		fz_unlock(ctx, FZ_LOCK_FREETYPE);
	}
	fz_catch(ctx)
	{
		fz_rethrow(ctx);
	}

	return pixmap;
}

/* The glyph cache lock is always taken when this is called. */
fz_glyph *
fz_render_ft_glyph(fz_context *ctx, fz_font *font, int gid, fz_matrix trm, int aa)
{
	FT_GlyphSlot slot = do_ft_render_glyph(ctx, font, gid, trm, aa);
	fz_glyph *glyph = NULL;

	if (slot == NULL)
	{
		fz_unlock(ctx, FZ_LOCK_FREETYPE);
		return NULL;
	}

	fz_try(ctx)
	{
		glyph = glyph_from_ft_bitmap(ctx, slot->bitmap_left, slot->bitmap_top, &slot->bitmap);
	}
	fz_always(ctx)
	{
		fz_unlock(ctx, FZ_LOCK_FREETYPE);
	}
	fz_catch(ctx)
	{
		fz_rethrow(ctx);
	}

	return glyph;
}

/* Takes the freetype lock, and returns with it held */
static FT_Glyph
do_render_ft_stroked_glyph(fz_context *ctx, fz_font *font, int gid, fz_matrix trm, fz_matrix ctm, const fz_stroke_state *state, int aa)
{
	FT_Face face = font->ft_face;
	float expansion = fz_matrix_expansion(ctm);
	int linewidth = state->linewidth * expansion * 64 / 2;
	FT_Matrix m;
	FT_Vector v;
	FT_Error fterr;
	FT_Stroker stroker;
	FT_Glyph glyph;
	FT_Stroker_LineJoin line_join;
	FT_Stroker_LineCap line_cap;

	fz_adjust_ft_glyph_width(ctx, font, gid, &trm);

	if (font->flags.fake_italic)
		trm = fz_pre_shear(trm, SHEAR, 0);

	m.xx = trm.a * 64; /* should be 65536 */
	m.yx = trm.b * 64;
	m.xy = trm.c * 64;
	m.yy = trm.d * 64;
	v.x = trm.e * 64;
	v.y = trm.f * 64;

	fz_lock(ctx, FZ_LOCK_FREETYPE);
	fterr = FT_Set_Char_Size(face, 65536, 65536, 72, 72); /* should be 64, 64 */
	if (fterr)
	{
		fz_warn(ctx, "FT_Set_Char_Size(%s,65536,72): %s", font->name, ft_error_string(fterr));
		return NULL;
	}

	FT_Set_Transform(face, &m, &v);

	fterr = FT_Load_Glyph(face, gid, FT_LOAD_NO_BITMAP | FT_LOAD_NO_HINTING);
	if (fterr)
	{
		fz_warn(ctx, "FT_Load_Glyph(%s,%d,FT_LOAD_NO_HINTING): %s", font->name, gid, ft_error_string(fterr));
		return NULL;
	}

	fterr = FT_Stroker_New(ctx->font->ftlib, &stroker);
	if (fterr)
	{
		fz_warn(ctx, "FT_Stroker_New(): %s", ft_error_string(fterr));
		return NULL;
	}

	line_join =
		state->linejoin == FZ_LINEJOIN_MITER ? FT_STROKER_LINEJOIN_MITER_FIXED :
		state->linejoin == FZ_LINEJOIN_ROUND ? FT_STROKER_LINEJOIN_ROUND :
		state->linejoin == FZ_LINEJOIN_BEVEL ? FT_STROKER_LINEJOIN_BEVEL :
		FT_STROKER_LINEJOIN_MITER_VARIABLE;
	line_cap =
		state->start_cap == FZ_LINECAP_BUTT ? FT_STROKER_LINECAP_BUTT :
		state->start_cap == FZ_LINECAP_ROUND ? FT_STROKER_LINECAP_ROUND :
		state->start_cap == FZ_LINECAP_SQUARE ? FT_STROKER_LINECAP_SQUARE :
		state->start_cap == FZ_LINECAP_TRIANGLE ? FT_STROKER_LINECAP_BUTT :
		FT_STROKER_LINECAP_BUTT;

	FT_Stroker_Set(stroker, linewidth, line_cap, line_join, state->miterlimit * 65536);

	fterr = FT_Get_Glyph(face->glyph, &glyph);
	if (fterr)
	{
		fz_warn(ctx, "FT_Get_Glyph(): %s", ft_error_string(fterr));
		FT_Stroker_Done(stroker);
		return NULL;
	}

	fterr = FT_Glyph_Stroke(&glyph, stroker, 1);
	if (fterr)
	{
		fz_warn(ctx, "FT_Glyph_Stroke(): %s", ft_error_string(fterr));
		FT_Done_Glyph(glyph);
		FT_Stroker_Done(stroker);
		return NULL;
	}

	FT_Stroker_Done(stroker);

	fterr = FT_Glyph_To_Bitmap(&glyph, aa > 0 ? FT_RENDER_MODE_NORMAL : FT_RENDER_MODE_MONO, 0, 1);
	if (fterr)
	{
		fz_warn(ctx, "FT_Glyph_To_Bitmap(): %s", ft_error_string(fterr));
		FT_Done_Glyph(glyph);
		return NULL;
	}
	return glyph;
}

fz_glyph *
fz_render_ft_stroked_glyph(fz_context *ctx, fz_font *font, int gid, fz_matrix trm, fz_matrix ctm, const fz_stroke_state *state, int aa)
{
	FT_Glyph glyph = do_render_ft_stroked_glyph(ctx, font, gid, trm, ctm, state, aa);
	FT_BitmapGlyph bitmap = (FT_BitmapGlyph)glyph;
	fz_glyph *result = NULL;

	if (bitmap == NULL)
	{
		fz_unlock(ctx, FZ_LOCK_FREETYPE);
		return NULL;
	}

	fz_try(ctx)
	{
		result = glyph_from_ft_bitmap(ctx, bitmap->left, bitmap->top, &bitmap->bitmap);
	}
	fz_always(ctx)
	{
		FT_Done_Glyph(glyph);
		fz_unlock(ctx, FZ_LOCK_FREETYPE);
	}
	fz_catch(ctx)
	{
		fz_rethrow(ctx);
	}

	return result;
}

static fz_rect *
get_gid_bbox(fz_context *ctx, fz_font *font, int gid)
{
	int i;

	if (gid < 0 || gid >= font->glyph_count || !font->use_glyph_bbox)
		return NULL;

	if (font->bbox_table == NULL) {
		i = (font->glyph_count + 255)/256;
		font->bbox_table = Memento_label(fz_malloc_array(ctx, i, fz_rect *), "bbox_table(top)");
		memset(font->bbox_table, 0, sizeof(fz_rect *) * i);
	}

	if (font->bbox_table[gid>>8] == NULL) {
		font->bbox_table[gid>>8] = Memento_label(fz_malloc_array(ctx, 256, fz_rect), "bbox_table");
		for (i = 0; i < 256; i++) {
			font->bbox_table[gid>>8][i] = fz_empty_rect;
		}
	}

	return &font->bbox_table[gid>>8][gid & 255];
}

static fz_rect *
fz_bound_ft_glyph(fz_context *ctx, fz_font *font, int gid)
{
	FT_Face face = font->ft_face;
	FT_Error fterr;
	FT_BBox cbox;
	FT_Matrix m;
	FT_Vector v;
	fz_rect *bounds = get_gid_bbox(ctx, font, gid);

	// TODO: refactor loading into fz_load_ft_glyph
	// TODO: cache results

	const int scale = face->units_per_EM;
	const float recip = 1.0f / scale;
	const float strength = 0.02f;
	fz_matrix trm = fz_identity;

	fz_adjust_ft_glyph_width(ctx, font, gid, &trm);

	if (font->flags.fake_italic)
		trm = fz_pre_shear(trm, SHEAR, 0);

	m.xx = trm.a * 65536;
	m.yx = trm.b * 65536;
	m.xy = trm.c * 65536;
	m.yy = trm.d * 65536;
	v.x = trm.e * 65536;
	v.y = trm.f * 65536;

	fz_lock(ctx, FZ_LOCK_FREETYPE);
	/* Set the char size to scale=face->units_per_EM to effectively give
	 * us unscaled results. This avoids quantisation. We then apply the
	 * scale ourselves below. */
	fterr = FT_Set_Char_Size(face, scale, scale, 72, 72);
	if (fterr)
		fz_warn(ctx, "FT_Set_Char_Size(%s,%d,72): %s", font->name, scale, ft_error_string(fterr));
	FT_Set_Transform(face, &m, &v);

	fterr = FT_Load_Glyph(face, gid, FT_LOAD_NO_BITMAP | FT_LOAD_NO_HINTING);
	if (fterr)
	{
		fz_warn(ctx, "FT_Load_Glyph(%s,%d,FT_LOAD_NO_HINTING): %s", font->name, gid, ft_error_string(fterr));
		fz_unlock(ctx, FZ_LOCK_FREETYPE);
		bounds->x0 = bounds->x1 = trm.e;
		bounds->y0 = bounds->y1 = trm.f;
		return bounds;
	}

	if (font->flags.fake_bold)
	{
		FT_Outline_Embolden(&face->glyph->outline, strength * scale);
		FT_Outline_Translate(&face->glyph->outline, -strength * 0.5f * scale, -strength * 0.5f * scale);
	}

	FT_Outline_Get_CBox(&face->glyph->outline, &cbox);
	fz_unlock(ctx, FZ_LOCK_FREETYPE);
	bounds->x0 = cbox.xMin * recip;
	bounds->y0 = cbox.yMin * recip;
	bounds->x1 = cbox.xMax * recip;
	bounds->y1 = cbox.yMax * recip;

	if (fz_is_empty_rect(*bounds))
	{
		bounds->x0 = bounds->x1 = trm.e;
		bounds->y0 = bounds->y1 = trm.f;
	}

	return bounds;
}

/* Turn FT_Outline into a fz_path */

struct closure {
	fz_context *ctx;
	fz_path *path;
	fz_matrix trm;
};

static int move_to(const FT_Vector *p, void *cc_)
{
	struct closure *cc = (struct closure *)cc_;
	fz_context *ctx = cc->ctx;
	fz_path *path = cc->path;
	fz_point pt;

	pt = fz_transform_point_xy(p->x, p->y, cc->trm);
	fz_moveto(ctx, path, pt.x, pt.y);
	return 0;
}

static int line_to(const FT_Vector *p, void *cc_)
{
	struct closure *cc = (struct closure *)cc_;
	fz_context *ctx = cc->ctx;
	fz_path *path = cc->path;
	fz_point pt;

	pt = fz_transform_point_xy(p->x, p->y, cc->trm);
	fz_lineto(ctx, path, pt.x, pt.y);
	return 0;
}

static int conic_to(const FT_Vector *c, const FT_Vector *p, void *cc_)
{
	struct closure *cc = (struct closure *)cc_;
	fz_context *ctx = cc->ctx;
	fz_path *path = cc->path;
	fz_point ct, pt;

	ct = fz_transform_point_xy(c->x, c->y, cc->trm);
	pt = fz_transform_point_xy(p->x, p->y, cc->trm);

	fz_quadto(ctx, path, ct.x, ct.y, pt.x, pt.y);
	return 0;
}

static int cubic_to(const FT_Vector *c1, const FT_Vector *c2, const FT_Vector *p, void *cc_)
{
	struct closure *cc = (struct closure *)cc_;
	fz_context *ctx = cc->ctx;
	fz_path *path = cc->path;
	fz_point c1t, c2t, pt;

	c1t = fz_transform_point_xy(c1->x, c1->y, cc->trm);
	c2t = fz_transform_point_xy(c2->x, c2->y, cc->trm);
	pt = fz_transform_point_xy(p->x, p->y, cc->trm);

	fz_curveto(ctx, path, c1t.x, c1t.y, c2t.x, c2t.y, pt.x, pt.y);
	return 0;
}

static const FT_Outline_Funcs outline_funcs = {
	move_to, line_to, conic_to, cubic_to, 0, 0
};

fz_path *
fz_outline_ft_glyph(fz_context *ctx, fz_font *font, int gid, fz_matrix trm)
{
	struct closure cc;
	FT_Face face = font->ft_face;
	int fterr;

	const int scale = 65536;
	const float recip = 1.0f / scale;
	const float strength = 0.02f;

	fz_adjust_ft_glyph_width(ctx, font, gid, &trm);

	if (font->flags.fake_italic)
		trm = fz_pre_shear(trm, SHEAR, 0);

	fz_lock(ctx, FZ_LOCK_FREETYPE);

	fterr = FT_Set_Char_Size(face, scale, scale, 72, 72);
	if (fterr)
		fz_warn(ctx, "FT_Set_Char_Size(%s,%d,72): %s", font->name, scale, ft_error_string(fterr));

	fterr = FT_Load_Glyph(face, gid, FT_LOAD_IGNORE_TRANSFORM);
	if (fterr)
	{
		fz_warn(ctx, "FT_Load_Glyph(%s,%d,FT_LOAD_IGNORE_TRANSFORM): %s", font->name, gid, ft_error_string(fterr));
		fz_unlock(ctx, FZ_LOCK_FREETYPE);
		return NULL;
	}

	if (font->flags.fake_bold)
	{
		FT_Outline_Embolden(&face->glyph->outline, strength * scale);
		FT_Outline_Translate(&face->glyph->outline, -strength * 0.5f * scale, -strength * 0.5f * scale);
	}

	cc.path = NULL;
	fz_try(ctx)
	{
		cc.ctx = ctx;
		cc.path = fz_new_path(ctx);
		cc.trm = fz_concat(fz_scale(recip, recip), trm);
		fz_moveto(ctx, cc.path, cc.trm.e, cc.trm.f);
		FT_Outline_Decompose(&face->glyph->outline, &outline_funcs, &cc);
		fz_closepath(ctx, cc.path);
	}
	fz_always(ctx)
	{
		fz_unlock(ctx, FZ_LOCK_FREETYPE);
	}
	fz_catch(ctx)
	{
		fz_warn(ctx, "freetype cannot decompose outline");
		fz_drop_path(ctx, cc.path);
		return NULL;
	}

	return cc.path;
}

/*
	Type 3 fonts...
 */

fz_font *
fz_new_type3_font(fz_context *ctx, const char *name, fz_matrix matrix)
{
	fz_font *font;

	font = fz_new_font(ctx, name, 1, 256);
	fz_try(ctx)
	{
		font->t3procs = fz_calloc(ctx, 256, sizeof(fz_buffer*));
		font->t3lists = fz_calloc(ctx, 256, sizeof(fz_display_list*));
		font->t3widths = fz_calloc(ctx, 256, sizeof(float));
		font->t3flags = fz_calloc(ctx, 256, sizeof(unsigned short));
	}
	fz_catch(ctx)
	{
		fz_drop_font(ctx, font);
		fz_rethrow(ctx);
	}

	font->t3matrix = matrix;

	return font;
}

static void
fz_bound_t3_glyph(fz_context *ctx, fz_font *font, int gid)
{
	fz_display_list *list;
	fz_device *dev;
	fz_rect *r = get_gid_bbox(ctx, font, gid);

	list = font->t3lists[gid];
	if (!list)
	{
		*r = fz_empty_rect;
		return;
	}

	dev = fz_new_bbox_device(ctx, r);
	fz_try(ctx)
	{
		fz_run_display_list(ctx, list, dev, font->t3matrix, fz_infinite_rect, NULL);
		fz_close_device(ctx, dev);
	}
	fz_always(ctx)
	{
		fz_drop_device(ctx, dev);
	}
	fz_catch(ctx)
	{
		fz_rethrow(ctx);
	}

	/* Update font bbox with glyph's computed bbox if the font bbox is invalid */
	if (font->flags.invalid_bbox)
		font->bbox = fz_union_rect(font->bbox, *r);
}

void
fz_prepare_t3_glyph(fz_context *ctx, fz_font *font, int gid)
{
	fz_device *dev;
	fz_rect d1_rect;

	/* We've not already loaded this one! */
	assert(font->t3lists[gid] == NULL);

	font->t3lists[gid] = fz_new_display_list(ctx, font->bbox);

	dev = fz_new_list_device(ctx, font->t3lists[gid]);
	dev->flags = FZ_DEVFLAG_FILLCOLOR_UNDEFINED |
			FZ_DEVFLAG_STROKECOLOR_UNDEFINED |
			FZ_DEVFLAG_STARTCAP_UNDEFINED |
			FZ_DEVFLAG_DASHCAP_UNDEFINED |
			FZ_DEVFLAG_ENDCAP_UNDEFINED |
			FZ_DEVFLAG_LINEJOIN_UNDEFINED |
			FZ_DEVFLAG_MITERLIMIT_UNDEFINED |
			FZ_DEVFLAG_LINEWIDTH_UNDEFINED;

	fz_try(ctx)
	{
		font->t3run(ctx, font->t3doc, font->t3resources, font->t3procs[gid], dev, fz_identity, NULL, NULL);
		fz_close_device(ctx, dev);
		font->t3flags[gid] = dev->flags;
		d1_rect = dev->d1_rect;
	}
	fz_always(ctx)
	{
		fz_drop_device(ctx, dev);
	}
	fz_catch(ctx)
		fz_rethrow(ctx);
	if (fz_display_list_is_empty(ctx, font->t3lists[gid]))
	{
		fz_rect *r = get_gid_bbox(ctx, font, gid);
		/* If empty, no need for a huge bbox, especially as the logic
		 * in the 'else if' can make it huge. */
		r->x0 = font->flags.invalid_bbox ? 0 : font->bbox.x0;
		r->y0 = font->flags.invalid_bbox ? 0 : font->bbox.y0;
		r->x1 = r->x0 + .00001f;
		r->y1 = r->y0 + .00001f;
	}
	else if (font->t3flags[gid] & FZ_DEVFLAG_BBOX_DEFINED)
	{
		fz_rect *r = get_gid_bbox(ctx, font, gid);
		*r = fz_transform_rect(d1_rect, font->t3matrix);

		if (font->flags.invalid_bbox || !fz_contains_rect(font->bbox, d1_rect))
		{
			/* Either the font bbox is invalid, or the d1_rect returned is
			 * incompatible with it. Either way, don't trust the d1 rect
			 * and calculate it from the contents. */
			fz_bound_t3_glyph(ctx, font, gid);
		}
	}
	else
	{
		/* No bbox has been defined for this glyph, so compute it. */
		fz_bound_t3_glyph(ctx, font, gid);
	}
}

void
fz_run_t3_glyph(fz_context *ctx, fz_font *font, int gid, fz_matrix trm, fz_device *dev)
{
	fz_display_list *list;
	fz_matrix ctm;

	list = font->t3lists[gid];
	if (!list)
		return;

	ctm = fz_concat(font->t3matrix, trm);
	fz_run_display_list(ctx, list, dev, ctm, fz_infinite_rect, NULL);
}

fz_pixmap *
fz_render_t3_glyph_pixmap(fz_context *ctx, fz_font *font, int gid, fz_matrix trm, fz_colorspace *model, const fz_irect *scissor, int aa)
{
	fz_display_list *list;
	fz_rect bounds;
	fz_irect bbox;
	fz_device *dev = NULL;
	fz_pixmap *glyph;
	fz_pixmap *result = NULL;

	if (gid < 0 || gid > 255)
		return NULL;

	list = font->t3lists[gid];
	if (!list)
		return NULL;

	if (font->t3flags[gid] & FZ_DEVFLAG_MASK)
	{
		if (font->t3flags[gid] & FZ_DEVFLAG_COLOR)
			fz_warn(ctx, "type3 glyph claims to be both masked and colored");
		model = NULL;
	}
	else if (font->t3flags[gid] & FZ_DEVFLAG_COLOR)
	{
		if (!model)
			fz_warn(ctx, "colored type3 glyph wanted in masked context");
	}
	else
	{
		fz_warn(ctx, "type3 glyph doesn't specify masked or colored");
		model = NULL; /* Treat as masked */
	}

	bounds = fz_expand_rect(fz_bound_glyph(ctx, font, gid, trm), 1);
	bbox = fz_irect_from_rect(bounds);
	bbox = fz_intersect_irect(bbox, *scissor);

	/* Glyphs must always have alpha */
	glyph = fz_new_pixmap_with_bbox(ctx, model, bbox, NULL/* FIXME */, 1);

	fz_var(dev);
	fz_try(ctx)
	{
		fz_clear_pixmap(ctx, glyph);
		dev = fz_new_draw_device_type3(ctx, fz_identity, glyph);
		fz_run_t3_glyph(ctx, font, gid, trm, dev);
		fz_close_device(ctx, dev);
	}
	fz_always(ctx)
	{
		fz_drop_device(ctx, dev);
	}
	fz_catch(ctx)
	{
		fz_drop_pixmap(ctx, glyph);
		fz_rethrow(ctx);
	}

	if (!model)
	{
		fz_try(ctx)
		{
			result = fz_alpha_from_gray(ctx, glyph);
		}
		fz_always(ctx)
		{
			fz_drop_pixmap(ctx, glyph);
		}
		fz_catch(ctx)
		{
			fz_rethrow(ctx);
		}
	}
	else
		result = glyph;

	return result;
}

fz_glyph *
fz_render_t3_glyph(fz_context *ctx, fz_font *font, int gid, fz_matrix trm, fz_colorspace *model, const fz_irect *scissor, int aa)
{
	fz_pixmap *pixmap = fz_render_t3_glyph_pixmap(ctx, font, gid, trm, model, scissor, aa);
	return fz_new_glyph_from_pixmap(ctx, pixmap);
}

void
fz_render_t3_glyph_direct(fz_context *ctx, fz_device *dev, fz_font *font, int gid, fz_matrix trm, void *gstate, fz_default_colorspaces *def_cs)
{
	fz_matrix ctm;

	if (gid < 0 || gid > 255)
		return;

	if (font->t3flags[gid] & FZ_DEVFLAG_MASK)
	{
		if (font->t3flags[gid] & FZ_DEVFLAG_COLOR)
			fz_warn(ctx, "type3 glyph claims to be both masked and colored");
	}
	else if (!(font->t3flags[gid] & FZ_DEVFLAG_COLOR))
	{
		fz_warn(ctx, "type3 glyph doesn't specify masked or colored");
	}

	ctm = fz_concat(font->t3matrix, trm);
	font->t3run(ctx, font->t3doc, font->t3resources, font->t3procs[gid], dev, ctm, gstate, def_cs);
}

fz_rect
fz_bound_glyph(fz_context *ctx, fz_font *font, int gid, fz_matrix trm)
{
	fz_rect rect;
	fz_rect *r = get_gid_bbox(ctx, font, gid);
	if (r)
	{
		/* If the bbox is infinite or empty, distrust it */
		if (fz_is_infinite_rect(*r) || fz_is_empty_rect(*r))
		{
			/* Get the real size from the glyph */
			if (font->ft_face)
				fz_bound_ft_glyph(ctx, font, gid);
			else if (font->t3lists)
				fz_bound_t3_glyph(ctx, font, gid);
			else
				/* If we can't get a real size, fall back to the font
				 * bbox. */
				*r = font->bbox;
			/* If the real size came back as empty, then store it as
			 * a very small rectangle to avoid us calling this same
			 * check every time. */
			if (fz_is_empty_rect(*r))
			{
				r->x0 = 0;
				r->y0 = 0;
				r->x1 = 0.0000001f;
				r->y1 = 0.0000001f;
			}
		}
		rect = *r;
	}
	else
	{
		/* fall back to font bbox */
		rect = font->bbox;
	}
	return fz_transform_rect(rect, trm);
}

fz_path *
fz_outline_glyph(fz_context *ctx, fz_font *font, int gid, fz_matrix ctm)
{
	if (!font->ft_face)
		return NULL;
	return fz_outline_ft_glyph(ctx, font, gid, ctm);
}

int fz_glyph_cacheable(fz_context *ctx, fz_font *font, int gid)
{
	if (!font->t3procs || !font->t3flags || gid < 0 || gid >= font->glyph_count)
		return 1;
	return (font->t3flags[gid] & FZ_DEVFLAG_UNCACHEABLE) == 0;
}

static float
fz_advance_ft_glyph_aux(fz_context *ctx, fz_font *font, int gid, int wmode, int locked)
{
	FT_Error fterr;
	FT_Fixed adv = 0;
	int mask;

	/* PDF and substitute font widths. */
	if (font->flags.ft_stretch)
	{
		if (font->width_table)
		{
			if (gid < font->width_count)
				return font->width_table[gid] / 1000.0f;
			return font->width_default / 1000.0f;
		}
	}

	mask = FT_LOAD_NO_SCALE | FT_LOAD_NO_HINTING | FT_LOAD_IGNORE_TRANSFORM;
	if (wmode)
		mask |= FT_LOAD_VERTICAL_LAYOUT;
	if (!locked)
		fz_lock(ctx, FZ_LOCK_FREETYPE);
	fterr = FT_Get_Advance(font->ft_face, gid, mask, &adv);
	if (!locked)
		fz_unlock(ctx, FZ_LOCK_FREETYPE);
	if (fterr && fterr != FT_Err_Invalid_Argument)
	{
		fz_warn(ctx, "FT_Get_Advance(%s,%d): %s", font->name, gid, ft_error_string(fterr));
		if (font->width_table)
		{
			if (gid < font->width_count)
				return font->width_table[gid] / 1000.0f;
			return font->width_default / 1000.0f;
		}
	}
	return (float) adv / ((FT_Face)font->ft_face)->units_per_EM;
}

static float
fz_advance_ft_glyph(fz_context *ctx, fz_font *font, int gid, int wmode)
{
	return fz_advance_ft_glyph_aux(ctx, font, gid, wmode, 0);
}

static float
fz_advance_t3_glyph(fz_context *ctx, fz_font *font, int gid)
{
	if (gid < 0 || gid > 255)
		return 0;
	return font->t3widths[gid];
}

void
fz_get_glyph_name(fz_context *ctx, fz_font *font, int glyph, char *buf, int size)
{
	FT_Face face = font->ft_face;
	if (face)
	{
		if (FT_HAS_GLYPH_NAMES(face))
		{
			int fterr = FT_Get_Glyph_Name(face, glyph, buf, size);
			if (fterr)
				fz_warn(ctx, "FT_Get_Glyph_Name(%s,%d): %s", font->name, glyph, ft_error_string(fterr));
		}
		else
			fz_snprintf(buf, size, "%d", glyph);
	}
	else
	{
		fz_snprintf(buf, size, "%d", glyph);
	}
}

float
fz_advance_glyph(fz_context *ctx, fz_font *font, int gid, int wmode)
{
	if (font->ft_face)
	{
		if (wmode)
			return fz_advance_ft_glyph(ctx, font, gid, 1);
		if (gid >= 0 && gid < font->glyph_count)
		{
			float f;
			int block = gid>>8;
			fz_lock(ctx, FZ_LOCK_FREETYPE);
			if (!font->advance_cache)
			{
				int n = (font->glyph_count+255)/256;
				fz_try(ctx)
					font->advance_cache = Memento_label(fz_malloc_array(ctx, n, float *), "font_advance_cache");
				fz_catch(ctx)
				{
					fz_unlock(ctx, FZ_LOCK_FREETYPE);
					fz_rethrow(ctx);
				}
				memset(font->advance_cache, 0, n * sizeof(float *));
			}
			if (!font->advance_cache[block])
			{
				int i, n;
				fz_try(ctx)
					font->advance_cache[block] = Memento_label(fz_malloc_array(ctx, 256, float), "font_advance_cache");
				fz_catch(ctx)
				{
					fz_unlock(ctx, FZ_LOCK_FREETYPE);
					fz_rethrow(ctx);
				}
				n = (block<<8)+256;
				if (n > font->glyph_count)
					n = font->glyph_count;
				n -= (block<<8);
				for (i = 0; i < n; ++i)
					font->advance_cache[block][i] = fz_advance_ft_glyph_aux(ctx, font, (block<<8)+i, 0, 1);
			}
			f = font->advance_cache[block][gid & 255];
			fz_unlock(ctx, FZ_LOCK_FREETYPE);
			return f;
		}

		return fz_advance_ft_glyph(ctx, font, gid, 0);
	}
	if (font->t3procs)
		return fz_advance_t3_glyph(ctx, font, gid);
	return 0;
}

int
fz_encode_character(fz_context *ctx, fz_font *font, int ucs)
{
	if (font->ft_face)
	{
		if (ucs >= 0 && ucs < 0x10000)
		{
			int pg = ucs >> 8;
			int ix = ucs & 0xFF;
			if (!font->encoding_cache[pg])
			{
				int i;
				font->encoding_cache[pg] = fz_malloc_array(ctx, 256, uint16_t);
				for (i = 0; i < 256; ++i)
					font->encoding_cache[pg][i] = FT_Get_Char_Index(font->ft_face, (pg << 8) + i);
			}
			return font->encoding_cache[pg][ix];
		}
		return FT_Get_Char_Index(font->ft_face, ucs);
	}
	return ucs;
}

int
fz_encode_character_sc(fz_context *ctx, fz_font *font, int unicode)
{
	if (font->ft_face)
	{
		int cat = ucdn_get_general_category(unicode);
		if (cat == UCDN_GENERAL_CATEGORY_LL || cat == UCDN_GENERAL_CATEGORY_LT)
		{
			int glyph;
			const char *name;
			char buf[20];

			name = fz_glyph_name_from_unicode_sc(unicode);
			if (name)
			{
				glyph = FT_Get_Name_Index(font->ft_face, (char*)name);
				if (glyph > 0)
					return glyph;
			}

			sprintf(buf, "uni%04X.sc", unicode);
			glyph = FT_Get_Name_Index(font->ft_face, buf);
			if (glyph > 0)
				return glyph;
		}
	}
	return fz_encode_character(ctx, font, unicode);
}

int
fz_encode_character_by_glyph_name(fz_context *ctx, fz_font *font, const char *glyphname)
{
	int glyph = 0;
	if (font->ft_face)
	{
		glyph = ft_name_index(font->ft_face, glyphname);
		if (glyph == 0)
			glyph = ft_char_index(font->ft_face, fz_unicode_from_glyph_name(glyphname));
	}
	// TODO: type3 fonts (not needed for now)
	return glyph;
}

/* FIXME: This should take language too eventually, to allow for fonts where we can select different
 * languages using opentype features. */
int
fz_encode_character_with_fallback(fz_context *ctx, fz_font *user_font, int unicode, int script, int language, fz_font **out_font)
{
	fz_font *font;
	int is_serif = user_font->flags.is_serif;
	int is_italic = user_font->flags.is_italic | user_font->flags.fake_italic;
	int is_bold = user_font->flags.is_bold | user_font->flags.fake_bold;
	int gid;

	gid = fz_encode_character(ctx, user_font, unicode);
	if (gid > 0)
		return *out_font = user_font, gid;

	if (script == 0)
		script = ucdn_get_script(unicode);

	/* Fix for ideographic/halfwidth/fullwidth punctuation forms. */
	if ((unicode >= 0x3000 && unicode <= 0x303F) || (unicode >= 0xFF00 && unicode <= 0xFFEF))
	{
		if (script != UCDN_SCRIPT_HANGUL &&
				script != UCDN_SCRIPT_HIRAGANA &&
				script != UCDN_SCRIPT_KATAKANA &&
				script != UCDN_SCRIPT_BOPOMOFO)
			script = UCDN_SCRIPT_HAN;
	}

	font = fz_load_fallback_font(ctx, script, language, is_serif, is_bold, is_italic);
	if (font)
	{
		gid = fz_encode_character(ctx, font, unicode);
		if (gid > 0)
			return *out_font = font, gid;
	}

#ifndef TOFU_CJK_LANG
	if (script == UCDN_SCRIPT_HAN)
	{
		font = fz_load_fallback_font(ctx, script, FZ_LANG_zh_Hant, is_serif, is_bold, is_italic);
		if (font)
		{
			gid = fz_encode_character(ctx, font, unicode);
			if (gid > 0)
				return *out_font = font, gid;
		}
		font = fz_load_fallback_font(ctx, script, FZ_LANG_ja, is_serif, is_bold, is_italic);
		if (font)
		{
			gid = fz_encode_character(ctx, font, unicode);
			if (gid > 0)
				return *out_font = font, gid;
		}
		font = fz_load_fallback_font(ctx, script, FZ_LANG_ko, is_serif, is_bold, is_italic);
		if (font)
		{
			gid = fz_encode_character(ctx, font, unicode);
			if (gid > 0)
				return *out_font = font, gid;
		}
		font = fz_load_fallback_font(ctx, script, FZ_LANG_zh_Hans, is_serif, is_bold, is_italic);
		if (font)
		{
			gid = fz_encode_character(ctx, font, unicode);
			if (gid > 0)
				return *out_font = font, gid;
		}
	}
#endif

	font = fz_load_fallback_math_font(ctx);
	if (font)
	{
		gid = fz_encode_character(ctx, font, unicode);
		if (gid > 0)
			return *out_font = font, gid;
	}

	font = fz_load_fallback_music_font(ctx);
	if (font)
	{
		gid = fz_encode_character(ctx, font, unicode);
		if (gid > 0)
			return *out_font = font, gid;
	}

	font = fz_load_fallback_symbol1_font(ctx);
	if (font)
	{
		gid = fz_encode_character(ctx, font, unicode);
		if (gid > 0)
			return *out_font = font, gid;
	}

	font = fz_load_fallback_symbol2_font(ctx);
	if (font)
	{
		gid = fz_encode_character(ctx, font, unicode);
		if (gid > 0)
			return *out_font = font, gid;
	}

	font = fz_load_fallback_emoji_font(ctx);
	if (font)
	{
		gid = fz_encode_character(ctx, font, unicode);
		if (gid > 0)
			return *out_font = font, gid;
	}

	font = fz_new_base14_font(ctx, "Symbol");
	if (font)
	{
		fz_drop_font(ctx, font); /* it's cached in the font context, return a borrowed pointer */
		gid = fz_encode_character(ctx, font, unicode);
		if (gid > 0)
			return *out_font = font, gid;
	}

	return *out_font = user_font, 0;
}

int fz_font_is_bold(fz_context *ctx, fz_font *font)
{
	return font ? font->flags.is_bold : 0;
}

int fz_font_is_italic(fz_context *ctx, fz_font *font)
{
	return font ? font->flags.is_italic : 0;
}

int fz_font_is_serif(fz_context *ctx, fz_font *font)
{
	return font ? font->flags.is_serif : 0;
}

int fz_font_is_monospaced(fz_context *ctx, fz_font *font)
{
	return font ? font->flags.is_mono : 0;
}

const char *fz_font_name(fz_context *ctx, fz_font *font)
{
	return font ? font->name : "";
}

fz_buffer **fz_font_t3_procs(fz_context *ctx, fz_font *font)
{
	return font ? font->t3procs : NULL;
}

fz_rect fz_font_bbox(fz_context *ctx, fz_font *font)
{
	return font->bbox;
}

void *fz_font_ft_face(fz_context *ctx, fz_font *font)
{
	return font ? font->ft_face : NULL;
}

fz_font_flags_t *fz_font_flags(fz_font *font)
{
	return font ? &font->flags : NULL;
}

fz_shaper_data_t *fz_font_shaper_data(fz_context *ctx, fz_font *font)
{
	return font ? &font->shaper_data : NULL;
}

void fz_font_digest(fz_context *ctx, fz_font *font, unsigned char digest[16])
{
	if (!font->buffer)
		fz_throw(ctx, FZ_ERROR_GENERIC, "no font file for digest");
	if (!font->has_digest)
	{
		fz_md5_buffer(ctx, font->buffer, font->digest);
		font->has_digest = 1;
	}
	memcpy(digest, font->digest, 16);
}
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// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"

#include "color-imp.h"

#include <string.h>

#if FZ_ENABLE_ICC

#ifndef LCMS_USE_FLOAT
#define LCMS_USE_FLOAT 0
#endif

/* willus mod -- declare that we have LCMS2MT */
#ifndef HAVE_LCMS2MT
#define HAVE_LCMS2MT
#endif

#ifdef HAVE_LCMS2MT
#define GLOINIT cmsContext glo = ctx->colorspace->icc_instance;
#define GLO glo,
/* willus mod */
#include <lcms.h>
/*
#include "lcms2mt.h"
#include "lcms2mt_plugin.h"
*/
#else
#define GLOINIT
#define GLO
#include "lcms2.h"
#endif

static void fz_premultiply_row(fz_context *ctx, int n, int c, int w, unsigned char *s)
{
	unsigned char a;
	int k;
	int n1 = n-1;
	for (; w > 0; w--)
	{
		a = s[n1];
		if (a == 0)
			memset(s, 0, c);
		else if (a != 255)
			for (k = 0; k < c; k++)
				s[k] = fz_mul255(s[k], a);
		s += n;
	}
}

static void fz_premultiply_row_0or1(fz_context *ctx, int n, int c, int w, unsigned char *s)
{
	unsigned char a;
	int n1 = n-1;
	for (; w > 0; w--)
	{
		a = s[n1];
		if (a == 0)
			memset(s, 0, c);
		s += n;
	}
}

/* Returns 0 for all the alphas being 0, 1 for them being 0 or 255, 2 otherwise. */
static int fz_unmultiply_row(fz_context *ctx, int n, int c, int w, unsigned char *s, const unsigned char *in)
{
	int a, inva;
	int k;
	int n1 = n-1;
	for (; w > 0; w--)
	{
		a = in[n1];
		if (a != 0)
			goto nonzero;
		for (k = 0; k < c; k++)
			s[k] = 0;
		for (;k < n1; k++)
			s[k] = in[k];
		s[n1] = 0;
		s += n;
		in += n;
	}
	return 0;
	for (; w > 0; w--)
	{
		a = in[n1];
nonzero:
		if (a != 0 && a != 255)
			goto varying;
		k = 0;
		if (a == 0)
			for (; k < c; k++)
				s[k] = 0;
		for (;k < n; k++)
			s[k] = in[k];
		s += n;
		in += n;
	}
	return 1;
	for (; w > 0; w--)
	{
		a = in[n1];
varying:
		if (a == 0)
		{
			for (k = 0; k < c; k++)
				s[k] = 0;
			for (;k < n1; k++)
				s[k] = in[k];
			s[k] = 0;
		}
		else if (a == 255)
		{
			memcpy(s, in, n);
		}
		else
		{
			inva = 255 * 256 / a;
			for (k = 0; k < c; k++)
				s[k] = (in[k] * inva) >> 8;
			for (;k < n1; k++)
				s[k] = in[k];
			s[n1] = a;
		}
		s += n;
		in += n;
	}
	return 2;
}

struct fz_icc_link
{
	fz_storable storable;
	void *handle;
};

#ifdef HAVE_LCMS2MT

static void fz_lcms_log_error(cmsContext id, cmsUInt32Number error_code, const char *error_text)
{
	fz_context *ctx = (fz_context *)cmsGetContextUserData(id);
	fz_warn(ctx, "lcms: %s.", error_text);
}

static void *fz_lcms_malloc(cmsContext id, unsigned int size)
{
	fz_context *ctx = cmsGetContextUserData(id);
	return Memento_label(fz_malloc_no_throw(ctx, size), "lcms");
}

static void *fz_lcms_realloc(cmsContext id, void *ptr, unsigned int size)
{
	fz_context *ctx = cmsGetContextUserData(id);
	return Memento_label(fz_realloc_no_throw(ctx, ptr, size), "lcms");
}

static void fz_lcms_free(cmsContext id, void *ptr)
{
	fz_context *ctx = cmsGetContextUserData(id);
	fz_free(ctx, ptr);
}

static cmsPluginMemHandler fz_lcms_memhandler =
{
	{
		cmsPluginMagicNumber,
		LCMS_VERSION,
		cmsPluginMemHandlerSig,
		NULL
	},
	fz_lcms_malloc,
	fz_lcms_free,
	fz_lcms_realloc,
	NULL,
	NULL,
	NULL,
};

void fz_new_icc_context(fz_context *ctx)
{
	cmsContext glo = cmsCreateContext(&fz_lcms_memhandler, ctx);
	if (!glo)
		fz_throw(ctx, FZ_ERROR_GENERIC, "cmsCreateContext failed");
	ctx->colorspace->icc_instance = glo;
	cmsSetLogErrorHandler(glo, fz_lcms_log_error);
}

void fz_drop_icc_context(fz_context *ctx)
{
	cmsContext glo = ctx->colorspace->icc_instance;
	if (glo)
		cmsDeleteContext(glo);
	ctx->colorspace->icc_instance = NULL;
}

#else

static fz_context *glo_ctx = NULL;

static void fz_lcms_log_error(cmsContext id, cmsUInt32Number error_code, const char *error_text)
{
	fz_warn(glo_ctx, "lcms: %s.", error_text);
}

void fz_new_icc_context(fz_context *ctx)
{
	if (glo_ctx != NULL)
		fz_throw(ctx, FZ_ERROR_GENERIC, "Stock LCMS2 library cannot be used in multiple contexts!");
	glo_ctx = ctx;
	cmsSetLogErrorHandler(fz_lcms_log_error);
}

void fz_drop_icc_context(fz_context *ctx)
{
	glo_ctx = NULL;
	cmsSetLogErrorHandler(NULL);
}

#endif

fz_icc_profile *fz_new_icc_profile(fz_context *ctx, unsigned char *data, size_t size)
{
	GLOINIT
	fz_icc_profile *profile;
	profile = cmsOpenProfileFromMem(GLO data, (cmsUInt32Number)size);
	if (profile == NULL)
		fz_throw(ctx, FZ_ERROR_GENERIC, "cmsOpenProfileFromMem failed");
	return profile;
}

int fz_icc_profile_is_lab(fz_context *ctx, fz_icc_profile *profile)
{
	GLOINIT
	if (profile == NULL)
		return 0;
	return (cmsGetColorSpace(GLO profile) == cmsSigLabData);
}

void fz_drop_icc_profile(fz_context *ctx, fz_icc_profile *profile)
{
	GLOINIT
	if (profile)
		cmsCloseProfile(GLO profile);
}

void fz_icc_profile_name(fz_context *ctx, fz_icc_profile *profile, char *name, size_t size)
{
	GLOINIT
	cmsMLU *descMLU;
	descMLU = cmsReadTag(GLO profile, cmsSigProfileDescriptionTag);
	name[0] = 0;
	cmsMLUgetASCII(GLO descMLU, "en", "US", name, (cmsUInt32Number)size);
}

int fz_icc_profile_components(fz_context *ctx, fz_icc_profile *profile)
{
	GLOINIT
	return cmsChannelsOf(GLO cmsGetColorSpace(GLO profile));
}

void fz_drop_icc_link_imp(fz_context *ctx, fz_storable *storable)
{
	GLOINIT
	fz_icc_link *link = (fz_icc_link*)storable;
	cmsDeleteTransform(GLO link->handle);
	fz_free(ctx, link);
}

void fz_drop_icc_link(fz_context *ctx, fz_icc_link *link)
{
	fz_drop_storable(ctx, &link->storable);
}

fz_icc_link *
fz_new_icc_link(fz_context *ctx,
	fz_colorspace *src, int src_extras,
	fz_colorspace *dst, int dst_extras,
	fz_colorspace *prf,
	fz_color_params rend,
	int format,
	int copy_spots,
	int premult)
{
	GLOINIT
	cmsHPROFILE src_pro = src->u.icc.profile;
	cmsHPROFILE dst_pro = dst->u.icc.profile;
	cmsHPROFILE prf_pro = prf ? prf->u.icc.profile : NULL;
	int src_bgr = (src->type == FZ_COLORSPACE_BGR);
	int dst_bgr = (dst->type == FZ_COLORSPACE_BGR);
	cmsColorSpaceSignature src_cs, dst_cs;
	cmsUInt32Number src_fmt, dst_fmt;
	cmsUInt32Number flags;
	cmsHTRANSFORM transform;
	fz_icc_link *link;

	flags = cmsFLAGS_LOWRESPRECALC;

	src_cs = cmsGetColorSpace(GLO src_pro);
	src_fmt = COLORSPACE_SH(_cmsLCMScolorSpace(GLO src_cs));
	src_fmt |= CHANNELS_SH(cmsChannelsOf(GLO src_cs));
	src_fmt |= DOSWAP_SH(src_bgr);
	src_fmt |= SWAPFIRST_SH(src_bgr && (src_extras > 0));
#if LCMS_USE_FLOAT
	src_fmt |= BYTES_SH(format ? 4 : 1);
	src_fmt |= FLOAT_SH(format ? 1 : 0)
#else
	src_fmt |= BYTES_SH(format ? 2 : 1);
#endif
	src_fmt |= EXTRA_SH(src_extras);

	dst_cs = cmsGetColorSpace(GLO dst_pro);
	dst_fmt = COLORSPACE_SH(_cmsLCMScolorSpace(GLO dst_cs));
	dst_fmt |= CHANNELS_SH(cmsChannelsOf(GLO dst_cs));
	dst_fmt |= DOSWAP_SH(dst_bgr);
	dst_fmt |= SWAPFIRST_SH(dst_bgr && (dst_extras > 0));
#if LCMS_USE_FLOAT
	dst_fmt |= BYTES_SH(format ? 4 : 1);
	dst_fmt |= FLOAT_SH(format ? 1 : 0);
#else
	dst_fmt |= BYTES_SH(format ? 2 : 1);
#endif
	dst_fmt |= EXTRA_SH(dst_extras);

	/* flags */
	if (rend.bp)
		flags |= cmsFLAGS_BLACKPOINTCOMPENSATION;

	if (copy_spots)
		flags |= cmsFLAGS_COPY_ALPHA;

#ifdef cmsFLAGS_PREMULT
	if (premult)
		flags |= cmsFLAGS_PREMULT;
#endif

	if (prf_pro == NULL)
	{
		transform = cmsCreateTransform(GLO src_pro, src_fmt, dst_pro, dst_fmt, rend.ri, flags);
		if (!transform)
			fz_throw(ctx, FZ_ERROR_GENERIC, "cmsCreateTransform(%s,%s) failed", src->name, dst->name);
	}

	/* LCMS proof creation links don't work properly with the Ghent test files. Handle this in a brutish manner. */
	else if (src_pro == prf_pro)
	{
		transform = cmsCreateTransform(GLO src_pro, src_fmt, dst_pro, dst_fmt, INTENT_RELATIVE_COLORIMETRIC, flags);
		if (!transform)
			fz_throw(ctx, FZ_ERROR_GENERIC, "cmsCreateTransform(src=proof,dst) failed");
	}
	else if (prf_pro == dst_pro)
	{
		transform = cmsCreateTransform(GLO src_pro, src_fmt, prf_pro, dst_fmt, rend.ri, flags);
		if (!transform)
			fz_throw(ctx, FZ_ERROR_GENERIC, "cmsCreateTransform(src,proof=dst) failed");
	}
	else
	{
		cmsHPROFILE src_to_prf_pro;
		cmsHTRANSFORM src_to_prf_link;
		cmsColorSpaceSignature prf_cs;
		cmsUInt32Number prf_fmt;
		cmsHPROFILE hProfiles[3];

		prf_cs = cmsGetColorSpace(GLO prf_pro);
		prf_fmt = COLORSPACE_SH(_cmsLCMScolorSpace(GLO prf_cs));
		prf_fmt |= CHANNELS_SH(cmsChannelsOf(GLO prf_cs));
#if LCMS_USE_FLOAT
		prf_fmt |= BYTES_SH(format ? 4 : 1);
		prf_fmt |= FLOAT_SH(format ? 1 : 0);
#else
		prf_fmt |= BYTES_SH(format ? 2 : 1);
#endif

		src_to_prf_link = cmsCreateTransform(GLO src_pro, src_fmt, prf_pro, prf_fmt, rend.ri, flags);
		if (!src_to_prf_link)
			fz_throw(ctx, FZ_ERROR_GENERIC, "cmsCreateTransform(src,proof) failed");
		src_to_prf_pro = cmsTransform2DeviceLink(GLO src_to_prf_link, 3.4, flags);
		cmsDeleteTransform(GLO src_to_prf_link);
		if (!src_to_prf_pro)
			fz_throw(ctx, FZ_ERROR_GENERIC, "cmsTransform2DeviceLink(src,proof) failed");

		hProfiles[0] = src_to_prf_pro;
		hProfiles[1] = prf_pro;
		hProfiles[2] = dst_pro;
		transform = cmsCreateMultiprofileTransform(GLO hProfiles, 3, src_fmt, dst_fmt, INTENT_RELATIVE_COLORIMETRIC, flags);
		cmsCloseProfile(GLO src_to_prf_pro);
		if (!transform)
			fz_throw(ctx, FZ_ERROR_GENERIC, "cmsCreateMultiprofileTransform(src,proof,dst) failed");
	}

	fz_try(ctx)
	{
		link = fz_malloc_struct(ctx, fz_icc_link);
		FZ_INIT_STORABLE(link, 1, fz_drop_icc_link_imp);
		link->handle = transform;
	}
	fz_catch(ctx)
	{
		cmsDeleteTransform(GLO transform);
		fz_rethrow(ctx);
	}
	return link;
}

void
fz_icc_transform_color(fz_context *ctx, fz_color_converter *cc, const float *src, float *dst)
{
	GLOINIT
#if LCMS_USE_FLOAT
	cmsDoTransform(GLO cc->link->handle, src, dst, 1);
#else
	uint16_t s16[FZ_MAX_COLORS];
	uint16_t d16[FZ_MAX_COLORS];
	int dn = cc->ds->n;
	int i;
	if (cc->ss->type == FZ_COLORSPACE_LAB)
	{
		s16[0] = src[0] * 655.35f;
		s16[1] = (src[1] + 128) * 257;
		s16[2] = (src[2] + 128) * 257;
	}
	else
	{
		int sn = cc->ss->n;
		for (i = 0; i < sn; ++i)
			s16[i] = src[i] * 65535;
	}
	cmsDoTransform(GLO cc->link->handle, s16, d16, 1);
	for (i = 0; i < dn; ++i)
		dst[i] = d16[i] / 65535.0f;
#endif
}

void
fz_icc_transform_pixmap(fz_context *ctx, fz_icc_link *link, const fz_pixmap *src, fz_pixmap *dst, int copy_spots)
{
	GLOINIT
	int cmm_num_src, cmm_num_dst, cmm_extras;
	unsigned char *inputpos, *outputpos, *buffer;
	int ss = src->stride;
	int ds = dst->stride;
	int sw = src->w;
	int dw = dst->w;
	int sn = src->n;
	int dn = dst->n;
	int sa = src->alpha;
	int da = dst->alpha;
	int ssp = src->s;
	int dsp = dst->s;
	int sc = sn - ssp - sa;
	int dc = dn - dsp - da;
	int h = src->h;
	cmsUInt32Number src_format, dst_format;

	/* check the channels. */
	src_format = cmsGetTransformInputFormat(GLO link->handle);
	dst_format = cmsGetTransformOutputFormat(GLO link->handle);
	cmm_num_src = T_CHANNELS(src_format);
	cmm_num_dst = T_CHANNELS(dst_format);
	cmm_extras = T_EXTRA(src_format);
	if (cmm_num_src != sc || cmm_num_dst != dc || cmm_extras != ssp+sa || sa != da || (copy_spots && ssp != dsp))
		fz_throw(ctx, FZ_ERROR_GENERIC, "bad setup in ICC pixmap transform: src: %d vs %d+%d+%d, dst: %d vs %d+%d+%d", cmm_num_src, sc, ssp, sa, cmm_num_dst, dc, dsp, da);

	inputpos = src->samples;
	outputpos = dst->samples;

#ifdef cmsFLAGS_PREMULT
	/* LCMS2MT can only handle premultiplied data if the number of 'extra'
	 * channels is the same. If not, do it by steam. */
	if (sa && cmm_extras != (int)T_EXTRA(dst_format))
#else
	/* Vanilla LCMS2 cannot handle premultiplied data. If present, do it by steam. */
	if (sa)
#endif
	{
		buffer = fz_malloc(ctx, ss);
		for (; h > 0; h--)
		{
			int mult = fz_unmultiply_row(ctx, sn, sc, sw, buffer, inputpos);
			if (mult == 0)
			{
				/* Solid transparent row. No point in doing the transform
				 * because it will premultiplied back to 0. */
				memset(outputpos, 0, ds);
			}
			else
			{
				cmsDoTransform(GLO link->handle, buffer, outputpos, sw);
				if (mult == 1)
					fz_premultiply_row_0or1(ctx, dn, dc, dw, outputpos);
				else if (mult == 2)
					fz_premultiply_row(ctx, dn, dc, dw, outputpos);
			}
			inputpos += ss;
			outputpos += ds;
		}
		fz_free(ctx, buffer);
	}
	else
		for (; h > 0; h--)
		{
			cmsDoTransform(GLO link->handle, inputpos, outputpos, sw);
			inputpos += ss;
			outputpos += ds;
		}
}

#endif
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// Copyright (C) 2004-2022 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"
#include "pdf-annot-imp.h"

#include <string.h>
#include <math.h>

static pdf_obj *
resolve_dest_rec(fz_context *ctx, pdf_document *doc, pdf_obj *dest, int depth)
{
	if (depth > 10) /* Arbitrary to avoid infinite recursion */
		return NULL;

	if (pdf_is_name(ctx, dest) || pdf_is_string(ctx, dest))
	{
		dest = pdf_lookup_dest(ctx, doc, dest);
		dest = resolve_dest_rec(ctx, doc, dest, depth+1);
		return dest;
	}

	else if (pdf_is_array(ctx, dest))
	{
		return dest;
	}

	else if (pdf_is_dict(ctx, dest))
	{
		dest = pdf_dict_get(ctx, dest, PDF_NAME(D));
		return resolve_dest_rec(ctx, doc, dest, depth+1);
	}

	else if (pdf_is_indirect(ctx, dest))
		return dest;

	return NULL;
}

static pdf_obj *
resolve_dest(fz_context *ctx, pdf_document *doc, pdf_obj *dest)
{
	return resolve_dest_rec(ctx, doc, dest, 0);
}

char *
pdf_parse_link_dest(fz_context *ctx, pdf_document *doc, pdf_obj *dest)
{
	pdf_obj *arg1, *arg2, *arg3, *arg4;
	float arg1v, arg2v, arg3v, arg4v;
	fz_link_dest destination;
	pdf_obj *pageobj, *typeobj;
	fz_matrix page_ctm;
	const char *ld;
	int pageno;
	fz_point p;
	fz_rect rect;

	dest = resolve_dest(ctx, doc, dest);
	if (dest == NULL)
	{
		fz_warn(ctx, "undefined link destination");
		return NULL;
	}

	if (pdf_is_name(ctx, dest))
	{
		ld = pdf_to_name(ctx, dest);
		return fz_strdup(ctx, ld);
	}
	else if (pdf_is_string(ctx, dest))
	{
		ld = pdf_to_str_buf(ctx, dest);
		return fz_strdup(ctx, ld);
	}

	if (pdf_array_len(ctx, dest) < 1)
	{
		fz_warn(ctx, "invalid link destination");
		return NULL;
	}

	pageobj = pdf_array_get(ctx, dest, 0);
	if (pdf_is_int(ctx, pageobj))
	{
		pageno = pdf_to_int(ctx, pageobj);
		pageobj = pdf_lookup_page_obj(ctx, doc, pageno);
	}
	else
		pageno = pdf_lookup_page_number(ctx, doc, pageobj);

	destination.loc.chapter = 0;
	destination.loc.page = fz_clampi(pageno, 0, pdf_count_pages(ctx, doc) - 1);

	typeobj = pdf_array_get(ctx, dest, 1);
	if (typeobj == PDF_NAME(XYZ))
		destination.type = FZ_LINK_DEST_XYZ;
	else if (typeobj == PDF_NAME(Fit))
		destination.type = FZ_LINK_DEST_FIT;
	else if (typeobj == PDF_NAME(FitH))
		destination.type = FZ_LINK_DEST_FIT_H;
	else if (typeobj == PDF_NAME(FitV))
		destination.type = FZ_LINK_DEST_FIT_V;
	else if (typeobj == PDF_NAME(FitR))
		destination.type = FZ_LINK_DEST_FIT_R;
	else if (typeobj == PDF_NAME(FitB))
		destination.type = FZ_LINK_DEST_FIT_B;
	else if (typeobj == PDF_NAME(FitBH))
		destination.type = FZ_LINK_DEST_FIT_BH;
	else if (typeobj == PDF_NAME(FitBV))
		destination.type = FZ_LINK_DEST_FIT_BV;
	else
		destination.type = FZ_LINK_DEST_XYZ;

	arg1 = pdf_array_get(ctx, dest, 2);
	arg2 = pdf_array_get(ctx, dest, 3);
	arg3 = pdf_array_get(ctx, dest, 4);
	arg4 = pdf_array_get(ctx, dest, 5);

	arg1v = pdf_to_real(ctx, arg1);
	arg2v = pdf_to_real(ctx, arg2);
	arg3v = pdf_to_real(ctx, arg3);
	arg4v = pdf_to_real(ctx, arg4);

	pdf_page_obj_transform(ctx, pageobj, NULL, &page_ctm);

	switch (destination.type)
	{
	default:
	case FZ_LINK_DEST_FIT:
	case FZ_LINK_DEST_FIT_B:
		break;
	case FZ_LINK_DEST_FIT_H:
	case FZ_LINK_DEST_FIT_BH:
		p = fz_transform_point_xy(0, arg1v, page_ctm);
		destination.y = arg1 ? p.y : NAN;
		break;
	case FZ_LINK_DEST_FIT_V:
	case FZ_LINK_DEST_FIT_BV:
		p = fz_transform_point_xy(arg1v, 0, page_ctm);
		destination.x = arg1 ? p.x : NAN;
		break;
	case FZ_LINK_DEST_XYZ:
		p = fz_transform_point_xy(arg1v, arg2v, page_ctm);
		destination.x = arg1 ? p.x : NAN;
		destination.y = arg2 ? p.y : NAN;
		destination.zoom = arg3 ? (arg3v > 0 ? (arg3v * 100) : 100) : NAN;
		break;
	case FZ_LINK_DEST_FIT_R:
		rect.x0 = arg1v;
		rect.y0 = arg2v;
		rect.x1 = arg3v;
		rect.y1 = arg4v;
		fz_transform_rect(rect, page_ctm);
		destination.x = rect.x0;
		destination.y = rect.y0;
		destination.w = rect.x1 - rect.x0;
		destination.h = rect.y1 - rect.y0;
		break;
	}

	return pdf_format_link_uri(ctx, destination);
}

static char *
pdf_parse_file_spec(fz_context *ctx, pdf_document *doc, pdf_obj *file_spec, pdf_obj *dest)
{
	pdf_obj *filename = NULL;
	const char *path;
	char *uri;
	char frag[256];

	if (pdf_is_string(ctx, file_spec))
		filename = file_spec;

	if (pdf_is_dict(ctx, file_spec)) {
#ifdef _WIN32
		filename = pdf_dict_get(ctx, file_spec, PDF_NAME(DOS));
#else
		filename = pdf_dict_get(ctx, file_spec, PDF_NAME(Unix));
#endif
		if (!filename)
			filename = pdf_dict_geta(ctx, file_spec, PDF_NAME(UF), PDF_NAME(F));
	}

	if (!pdf_is_string(ctx, filename))
	{
		fz_warn(ctx, "cannot parse file specification");
		return NULL;
	}

	if (pdf_is_array(ctx, dest))
		fz_snprintf(frag, sizeof frag, "#page=%d", pdf_array_get_int(ctx, dest, 0) + 1);
	else if (pdf_is_name(ctx, dest))
		fz_snprintf(frag, sizeof frag, "#%s", pdf_to_name(ctx, dest));
	else if (pdf_is_string(ctx, dest))
		fz_snprintf(frag, sizeof frag, "#%s", pdf_to_str_buf(ctx, dest));
	else
		frag[0] = 0;

	path = pdf_to_text_string(ctx, filename);
	uri = NULL;
#ifdef _WIN32
	if (!pdf_name_eq(ctx, pdf_dict_get(ctx, file_spec, PDF_NAME(FS)), PDF_NAME(URL)))
	{
		/* Fix up the drive letter (change "/C/Documents/Foo" to "C:/Documents/Foo") */
		if (path[0] == '/' && (('A' <= path[1] && path[1] <= 'Z') || ('a' <= path[1] && path[1] <= 'z')) && path[2] == '/')
			uri = fz_asprintf(ctx, "file://%c:%s%s", path[1], path+2, frag);
	}
#endif
	if (!uri)
		uri = fz_asprintf(ctx, "file://%s%s", path, frag);

	return uri;
}

static pdf_obj *
pdf_embedded_file_stream(fz_context *ctx, pdf_obj *fs)
{
	pdf_obj *ef = pdf_dict_get(ctx, fs, PDF_NAME(EF));
	pdf_obj *file = pdf_dict_get(ctx, ef, PDF_NAME(UF));
	if (!file) file = pdf_dict_get(ctx, ef, PDF_NAME(F));
	if (!file) file = pdf_dict_get(ctx, ef, PDF_NAME(Unix));
	if (!file) file = pdf_dict_get(ctx, ef, PDF_NAME(DOS));
	if (!file) file = pdf_dict_get(ctx, ef, PDF_NAME(Mac));
	return file;
}

int
pdf_is_embedded_file(fz_context *ctx, pdf_obj *fs)
{
	return pdf_is_stream(ctx, pdf_embedded_file_stream(ctx, fs));
}

void
pdf_get_embedded_file_params(fz_context *ctx, pdf_obj *fs, pdf_embedded_file_params *out)
{
	pdf_obj *file, *params, *filename, *subtype;

	if (!pdf_is_embedded_file(ctx, fs) || !out)
		return;

	file = pdf_embedded_file_stream(ctx, fs);
	params = pdf_dict_get(ctx, file, PDF_NAME(Params));

	filename = pdf_dict_get(ctx, fs, PDF_NAME(UF));
	if (!filename) filename = pdf_dict_get(ctx, fs, PDF_NAME(F));
	if (!filename) filename = pdf_dict_get(ctx, fs, PDF_NAME(Unix));
	if (!filename) filename = pdf_dict_get(ctx, fs, PDF_NAME(DOS));
	if (!filename) filename = pdf_dict_get(ctx, fs, PDF_NAME(Mac));
	out->filename = pdf_to_text_string(ctx, filename);

	subtype = pdf_dict_get(ctx, file, PDF_NAME(Subtype));
	if (!subtype)
		out->mimetype = "application/octet-stream";
	else
		out->mimetype = pdf_to_name(ctx, subtype);
	out->size = pdf_dict_get_int(ctx, params, PDF_NAME(Size));
	out->created = pdf_dict_get_date(ctx, params, PDF_NAME(CreationDate));
	out->modified = pdf_dict_get_date(ctx, params, PDF_NAME(ModDate));
}

fz_buffer *
pdf_load_embedded_file_contents(fz_context *ctx, pdf_obj *fs)
{
	if (!pdf_is_embedded_file(ctx, fs))
		return NULL;
	return pdf_load_stream(ctx, pdf_embedded_file_stream(ctx, fs));
}

int
pdf_verify_embedded_file_checksum(fz_context *ctx, pdf_obj *fs)
{
	unsigned char digest[16];
	pdf_obj *file, *params;
	const char *checksum;
	fz_buffer *contents;
	int valid = 0;
	size_t len;

	if (!pdf_is_embedded_file(ctx, fs))
		return 1;

	file = pdf_embedded_file_stream(ctx, fs);
	params = pdf_dict_get(ctx, file, PDF_NAME(Params));
	checksum = pdf_dict_get_string(ctx, params, PDF_NAME(CheckSum), &len);
	if (!checksum || strlen(checksum) == 0)
		return 1;

	valid = 0;

	fz_try(ctx)
	{
		file = pdf_embedded_file_stream(ctx, fs);
		contents = pdf_load_stream(ctx, file);
		fz_md5_buffer(ctx, contents, digest);
		if (len == nelem(digest) && !memcmp(digest, checksum, nelem(digest)))
			valid = 1;
	}
	fz_always(ctx)
		fz_drop_buffer(ctx, contents);
	fz_catch(ctx)
		fz_rethrow(ctx);

	return valid;
}

static const char *
pdf_guess_mime_type_from_file_name(fz_context *ctx, const char *filename)
{
	const char *ext = strrchr(filename, '.');
	if (ext)
	{
		if (!fz_strcasecmp(ext, ".pdf")) return "application/pdf";
		if (!fz_strcasecmp(ext, ".xml")) return "application/xml";
		if (!fz_strcasecmp(ext, ".zip")) return "application/zip";
		if (!fz_strcasecmp(ext, ".tar")) return "application/x-tar";

		/* Text */
		if (!fz_strcasecmp(ext, ".txt")) return "text/plain";
		if (!fz_strcasecmp(ext, ".rtf")) return "application/rtf";
		if (!fz_strcasecmp(ext, ".csv")) return "text/csv";
		if (!fz_strcasecmp(ext, ".html")) return "text/html";
		if (!fz_strcasecmp(ext, ".htm")) return "text/html";
		if (!fz_strcasecmp(ext, ".css")) return "text/css";

		/* Office */
		if (!fz_strcasecmp(ext, ".doc")) return "application/msword";
		if (!fz_strcasecmp(ext, ".ppt")) return "application/vnd.ms-powerpoint";
		if (!fz_strcasecmp(ext, ".xls")) return "application/vnd.ms-excel";
		if (!fz_strcasecmp(ext, ".docx")) return "application/vnd.openxmlformats-officedocument.wordprocessingml.document";
		if (!fz_strcasecmp(ext, ".pptx")) return "application/vnd.openxmlformats-officedocument.presentationml.presentation";
		if (!fz_strcasecmp(ext, ".xlsx")) return "application/vnd.openxmlformats-officedocument.spreadsheetml.sheet";
		if (!fz_strcasecmp(ext, ".odt")) return "application/vnd.oasis.opendocument.text";
		if (!fz_strcasecmp(ext, ".odp")) return "application/vnd.oasis.opendocument.presentation";
		if (!fz_strcasecmp(ext, ".ods")) return "application/vnd.oasis.opendocument.spreadsheet";

		/* Image */
		if (!fz_strcasecmp(ext, ".bmp")) return "image/bmp";
		if (!fz_strcasecmp(ext, ".gif")) return "image/gif";
		if (!fz_strcasecmp(ext, ".jpeg")) return "image/jpeg";
		if (!fz_strcasecmp(ext, ".jpg")) return "image/jpeg";
		if (!fz_strcasecmp(ext, ".png")) return "image/png";
		if (!fz_strcasecmp(ext, ".svg")) return "image/svg+xml";
		if (!fz_strcasecmp(ext, ".tif")) return "image/tiff";
		if (!fz_strcasecmp(ext, ".tiff")) return "image/tiff";

		/* Sound */
		if (!fz_strcasecmp(ext, ".flac")) return "audio/flac";
		if (!fz_strcasecmp(ext, ".mp3")) return "audio/mpeg";
		if (!fz_strcasecmp(ext, ".ogg")) return "audio/ogg";
		if (!fz_strcasecmp(ext, ".wav")) return "audio/wav";

		/* Movie */
		if (!fz_strcasecmp(ext, ".avi")) return "video/x-msvideo";
		if (!fz_strcasecmp(ext, ".mov")) return "video/quicktime";
		if (!fz_strcasecmp(ext, ".mp4")) return "video/mp4";
		if (!fz_strcasecmp(ext, ".webm")) return "video/webm";
	}
	return "application/octet-stream";
}

pdf_obj *
pdf_add_embedded_file(fz_context *ctx, pdf_document *doc,
	const char *filename, const char *mimetype, fz_buffer *contents,
	int64_t created, int64_t modified, int add_checksum)
{
	const char *s;
	char asciiname[1024];
	pdf_obj *file = NULL;
	pdf_obj *filespec = NULL;
	pdf_obj *ef = NULL;
	pdf_obj *params = NULL;
	size_t i;

	fz_var(file);
	fz_var(filespec);

	for (i = 0, s = filename; *s && i + 1 < sizeof asciiname; ++i)
	{
		int c;
		s += fz_chartorune(&c, s);
		asciiname[i] = (c >= 32 && c <= 126) ? c : '_';
	}
	asciiname[i] = 0;

	if (!mimetype)
		mimetype = pdf_guess_mime_type_from_file_name(ctx, filename);

	pdf_begin_operation(ctx, doc, "Embed file");
	fz_try(ctx)
	{
		file = pdf_add_new_dict(ctx, doc, 3);
		pdf_dict_put(ctx, file, PDF_NAME(Type), PDF_NAME(EmbeddedFile));
		pdf_dict_put_name(ctx, file, PDF_NAME(Subtype), mimetype);
		pdf_update_stream(ctx, doc, file, contents, 0);

		params = pdf_dict_put_dict(ctx, file, PDF_NAME(Params), 4);
		pdf_dict_put_int(ctx, params, PDF_NAME(Size), fz_buffer_storage(ctx, contents, NULL));
		if (created >= 0)
				pdf_dict_put_date(ctx, params, PDF_NAME(CreationDate), created);
		if (modified >= 0)
				pdf_dict_put_date(ctx, params, PDF_NAME(ModDate), modified);
		if (add_checksum)
		{
			unsigned char digest[16];
			fz_md5_buffer(ctx, contents, digest);
				pdf_dict_put_string(ctx, params, PDF_NAME(CheckSum), (const char *) digest, nelem(digest));
		}

		filespec = pdf_add_new_dict(ctx, doc, 4);
		pdf_dict_put(ctx, filespec, PDF_NAME(Type), PDF_NAME(Filespec));
		pdf_dict_put_text_string(ctx, filespec, PDF_NAME(F), asciiname);
		pdf_dict_put_text_string(ctx, filespec, PDF_NAME(UF), filename);
		ef = pdf_dict_put_dict(ctx, filespec, PDF_NAME(EF), 1);
		pdf_dict_put(ctx, ef, PDF_NAME(F), file);
	}
	fz_always(ctx)
	{
		pdf_end_operation(ctx, doc);
		pdf_drop_obj(ctx, file);
	}
	fz_catch(ctx)
	{
		pdf_drop_obj(ctx, filespec);
		fz_rethrow(ctx);
	}

	return filespec;
}

char *
pdf_parse_link_action(fz_context *ctx, pdf_document *doc, pdf_obj *action, int pagenum)
{
	pdf_obj *obj, *dest, *file_spec;

	if (!action)
		return NULL;

	obj = pdf_dict_get(ctx, action, PDF_NAME(S));
	if (pdf_name_eq(ctx, PDF_NAME(GoTo), obj))
	{
		dest = pdf_dict_get(ctx, action, PDF_NAME(D));
		return pdf_parse_link_dest(ctx, doc, dest);
	}
	else if (pdf_name_eq(ctx, PDF_NAME(URI), obj))
	{
		/* URI entries are ASCII strings */
		const char *uri = pdf_dict_get_text_string(ctx, action, PDF_NAME(URI));
		if (!fz_is_external_link(ctx, uri))
		{
			pdf_obj *uri_base_obj = pdf_dict_getp(ctx, pdf_trailer(ctx, doc), "Root/URI/Base");
			const char *uri_base = uri_base_obj ? pdf_to_text_string(ctx, uri_base_obj) : "file://";
			char *new_uri = Memento_label(fz_malloc(ctx, strlen(uri_base) + strlen(uri) + 1), "link_action");
			strcpy(new_uri, uri_base);
			strcat(new_uri, uri);
			return new_uri;
		}
		return fz_strdup(ctx, uri);
	}
	else if (pdf_name_eq(ctx, PDF_NAME(Launch), obj))
	{
		file_spec = pdf_dict_get(ctx, action, PDF_NAME(F));
		return pdf_parse_file_spec(ctx, doc, file_spec, NULL);
	}
	else if (pdf_name_eq(ctx, PDF_NAME(GoToR), obj))
	{
		dest = pdf_dict_get(ctx, action, PDF_NAME(D));
		file_spec = pdf_dict_get(ctx, action, PDF_NAME(F));
		return pdf_parse_file_spec(ctx, doc, file_spec, dest);
	}
	else if (pdf_name_eq(ctx, PDF_NAME(Named), obj))
	{
		dest = pdf_dict_get(ctx, action, PDF_NAME(N));

		if (pdf_name_eq(ctx, PDF_NAME(FirstPage), dest))
			pagenum = 0;
		else if (pdf_name_eq(ctx, PDF_NAME(LastPage), dest))
			pagenum = pdf_count_pages(ctx, doc) - 1;
		else if (pdf_name_eq(ctx, PDF_NAME(PrevPage), dest) && pagenum >= 0)
		{
			if (pagenum > 0)
				pagenum--;
		}
		else if (pdf_name_eq(ctx, PDF_NAME(NextPage), dest) && pagenum >= 0)
		{
			if (pagenum < pdf_count_pages(ctx, doc) - 1)
				pagenum++;
		}
		else
			return NULL;

		return fz_asprintf(ctx, "#page=%d", pagenum + 1);
	}

	return NULL;
}

static void pdf_drop_link_imp(fz_context *ctx, fz_link *link)
{
	pdf_drop_obj(ctx, ((pdf_link *) link)->obj);
}

static void pdf_set_link_rect(fz_context *ctx, fz_link *link_, fz_rect rect)
{
	pdf_link *link = (pdf_link *) link_;
	if (link == NULL)
		return;

	pdf_begin_operation(ctx, link->page->doc, "Set link rectangle");

	fz_try(ctx)
	{
		pdf_dict_put_rect(ctx, link->obj, PDF_NAME(Rect), rect);
		link->super.rect = rect;
	}
	fz_always(ctx)
		pdf_end_operation(ctx, link->page->doc);
	fz_catch(ctx)
		fz_rethrow(ctx);
}

static void pdf_set_link_uri(fz_context *ctx, fz_link *link_, const char *uri)
{
	pdf_link *link = (pdf_link *) link_;
	if (link == NULL)
		return;

	pdf_begin_operation(ctx, link->page->doc, "Set link uri");

	fz_try(ctx)
	{
		pdf_dict_put_drop(ctx, link->obj, PDF_NAME(A),
				pdf_new_action_from_link(ctx, link->page->doc, uri));
		fz_free(ctx, link->super.uri);
		link->super.uri = fz_strdup(ctx, uri);
	}
	fz_always(ctx)
		pdf_end_operation(ctx, link->page->doc);
	fz_catch(ctx)
		fz_rethrow(ctx);
}

fz_link *pdf_new_link(fz_context *ctx, pdf_page *page, fz_rect rect, const char *uri, pdf_obj *obj)
{
	pdf_link *link = fz_new_derived_link(ctx, pdf_link, rect, uri);
	link->super.drop = (fz_link_drop_link_fn*) pdf_drop_link_imp;
	link->super.set_rect_fn = pdf_set_link_rect;
	link->super.set_uri_fn = pdf_set_link_uri;
	link->page = page; /* only borrowed, as the page owns the link */
	link->obj = pdf_keep_obj(ctx, obj);
	return &link->super;
}

static fz_link *
pdf_load_link(fz_context *ctx, pdf_document *doc, pdf_page *page, pdf_obj *dict, int pagenum, fz_matrix page_ctm)
{
	pdf_obj *action;
	pdf_obj *obj;
	fz_rect bbox;
	char *uri;
	fz_link *link = NULL;

	obj = pdf_dict_get(ctx, dict, PDF_NAME(Subtype));
	if (!pdf_name_eq(ctx, obj, PDF_NAME(Link)))
		return NULL;

	obj = pdf_dict_get(ctx, dict, PDF_NAME(Rect));
	if (!obj)
		return NULL;

	bbox = pdf_to_rect(ctx, obj);
	bbox = fz_transform_rect(bbox, page_ctm);

	obj = pdf_dict_get(ctx, dict, PDF_NAME(Dest));
	if (obj)
		uri = pdf_parse_link_dest(ctx, doc, obj);
	else
	{
		action = pdf_dict_get(ctx, dict, PDF_NAME(A));
		/* fall back to additional action button's down/up action */
		if (!action)
			action = pdf_dict_geta(ctx, pdf_dict_get(ctx, dict, PDF_NAME(AA)), PDF_NAME(U), PDF_NAME(D));
		uri = pdf_parse_link_action(ctx, doc, action, pagenum);
	}

	if (!uri)
		return NULL;

	fz_try(ctx)
		link = (fz_link *) pdf_new_link(ctx, page, bbox, uri, dict);
	fz_always(ctx)
		fz_free(ctx, uri);
	fz_catch(ctx)
		fz_rethrow(ctx);

	return link;
}

fz_link *
pdf_load_link_annots(fz_context *ctx, pdf_document *doc, pdf_page *page, pdf_obj *annots, int pagenum, fz_matrix page_ctm)
{
	fz_link *link, *head, *tail;
	pdf_obj *obj;
	int i, n;

	head = tail = NULL;
	link = NULL;

	n = pdf_array_len(ctx, annots);
	for (i = 0; i < n; i++)
	{
		/* FIXME: Move the try/catch out of the loop for performance? */
		fz_try(ctx)
		{
			obj = pdf_array_get(ctx, annots, i);
			link = pdf_load_link(ctx, doc, page, obj, pagenum, page_ctm);
		}
		fz_catch(ctx)
		{
			fz_rethrow_if(ctx, FZ_ERROR_TRYLATER);
			link = NULL;
		}

		if (link)
		{
			if (!head)
				head = tail = link;
			else
			{
				tail->next = link;
				tail = link;
			}
		}
	}

	return head;
}

/* See explanation of this format in pdf-outline.c */
char *
pdf_format_link_uri(fz_context *ctx, fz_link_dest dest)
{
	char *uri = NULL;

	switch (dest.type)
	{
	default:
	case FZ_LINK_DEST_FIT:
		uri = fz_asprintf(ctx, "#page=%d&view=Fit", dest.loc.page + 1);
		break;
	case FZ_LINK_DEST_FIT_B:
		uri = fz_asprintf(ctx, "#page=%d&view=FitB", dest.loc.page + 1);
		break;
	case FZ_LINK_DEST_FIT_H:
		if (isnan(dest.y))
			uri = fz_asprintf(ctx, "#page=%d&view=FitH", dest.loc.page + 1);
		else
			uri = fz_asprintf(ctx, "#page=%d&view=FitH,%g", dest.loc.page + 1, dest.y);
		break;
	case FZ_LINK_DEST_FIT_BH:
		if (isnan(dest.y))
			uri = fz_asprintf(ctx, "#page=%d&view=FitBH", dest.loc.page + 1);
		else
			uri = fz_asprintf(ctx, "#page=%d&view=FitBH,%g", dest.loc.page + 1, dest.y);
		break;
	case FZ_LINK_DEST_FIT_V:
		if (isnan(dest.x))
			uri = fz_asprintf(ctx, "#page=%d&view=FitV", dest.loc.page + 1);
		else
			uri = fz_asprintf(ctx, "#page=%d&view=FitV,%g", dest.loc.page + 1, dest.x);
		break;
	case FZ_LINK_DEST_FIT_BV:
		if (isnan(dest.x))
			uri = fz_asprintf(ctx, "#page=%d&view=FitBV", dest.loc.page + 1);
		else
			uri = fz_asprintf(ctx, "#page=%d&view=FitBV,%g", dest.loc.page + 1, dest.x);
		break;
	case FZ_LINK_DEST_XYZ:
		if (!isnan(dest.zoom) && !isnan(dest.x) && !isnan(dest.y))
			uri = fz_asprintf(ctx, "#page=%d&zoom=%g,%g,%g", dest.loc.page + 1, dest.zoom, dest.x, dest.y);
		else if (!isnan(dest.zoom) && !isnan(dest.x) && isnan(dest.y))
			uri = fz_asprintf(ctx, "#page=%d&zoom=%g,%g,nan", dest.loc.page + 1, dest.zoom, dest.x);
		else if (!isnan(dest.zoom) && isnan(dest.x) && !isnan(dest.y))
			uri = fz_asprintf(ctx, "#page=%d&zoom=%g,nan,%g", dest.loc.page + 1, dest.zoom, dest.y);
		else if (!isnan(dest.zoom) && isnan(dest.x) && isnan(dest.y))
			uri = fz_asprintf(ctx, "#page=%d&zoom=%g,nan,nan", dest.loc.page + 1, dest.zoom);
		else if (isnan(dest.zoom) && !isnan(dest.x) && !isnan(dest.y))
			uri = fz_asprintf(ctx, "#page=%d&zoom=nan,%g,%g", dest.loc.page + 1, dest.x, dest.y);
		else if (isnan(dest.zoom) && !isnan(dest.x) && isnan(dest.y))
			uri = fz_asprintf(ctx, "#page=%d&zoom=nan,%g,nan", dest.loc.page + 1, dest.x);
		else if (isnan(dest.zoom) && isnan(dest.x) && !isnan(dest.y))
			uri = fz_asprintf(ctx, "#page=%d&zoom=nan,nan,%g", dest.loc.page + 1, dest.y);
		else
			uri = fz_asprintf(ctx, "#page=%d&zoom=nan,nan,nan", dest.loc.page + 1);
		break;
	case FZ_LINK_DEST_FIT_R:
		uri = fz_asprintf(ctx, "#page=%d&viewrect=%g,%g,%g,%g", dest.loc.page + 1,
			dest.x, dest.y, dest.w, dest.h);
		break;
	}

	return uri;
}

static float next_float(const char *str, int eatcomma, char **end)
{
	if (eatcomma && *str == ',')
		++str;
	return fz_strtof(str, end);
}

fz_link_dest
pdf_parse_link_uri(fz_context *ctx, const char *uri)
{
	fz_link_dest dest = fz_make_link_dest_xyz(0, 0, NAN, NAN, NAN);
	char *page_s, *view_s, *rect_s, *zoom_s;

	if (!uri || uri[0] != '#')
	{
/* willus mod -- no warning */
/*
		fz_warn(ctx, "unknown link uri '%s'", uri);
*/
		return dest;
	}

	page_s = strstr(uri, "page=");
	if (page_s)
		dest.loc.page = fz_atoi(page_s+5) - 1;

	rect_s = strstr(uri, "viewrect=");
	zoom_s = strstr(uri, "zoom=");
	view_s = strstr(uri, "view=");

	if (rect_s)
	{
		rect_s += 9;
		dest.type = FZ_LINK_DEST_FIT_R;
		dest.x = next_float(rect_s, 0, &rect_s);
		dest.y = next_float(rect_s, 1, &rect_s);
		dest.w = next_float(rect_s, 1, &rect_s);
		dest.h = next_float(rect_s, 1, &rect_s);
	}
	else if (zoom_s)
	{
		zoom_s += 5;
		dest.type = FZ_LINK_DEST_XYZ;
		dest.zoom = next_float(zoom_s, 0, &zoom_s);
		dest.x = next_float(zoom_s, 1, &zoom_s);
		dest.y = next_float(zoom_s, 1, &zoom_s);
		if (dest.zoom <= 0 || isinf(dest.zoom))
			dest.zoom = 100;
	}
	else if (view_s)
	{
		view_s += 5;
		if (!fz_strncasecmp(view_s, "FitH", 4))
		{
			view_s += 4;
			dest.type = FZ_LINK_DEST_FIT_H;
			dest.y = strchr(view_s, ',') ? next_float(view_s, 1, &view_s) : NAN;
		}
		else if (!fz_strncasecmp(view_s, "FitBH", 5))
		{
			view_s += 5;
			dest.type = FZ_LINK_DEST_FIT_BH;
			dest.y = strchr(view_s, ',') ? next_float(view_s, 1, &view_s) : NAN;
		}
		else if (!fz_strncasecmp(view_s, "FitV", 4))
		{
			view_s += 4;
			dest.type = FZ_LINK_DEST_FIT_V;
			dest.x = strchr(view_s, ',') ? next_float(view_s, 1, &view_s) : NAN;
		}
		else if (!fz_strncasecmp(view_s, "FitBV", 5))
		{
			view_s += 5;
			dest.type = FZ_LINK_DEST_FIT_BV;
			dest.x = strchr(view_s, ',') ? next_float(view_s, 1, &view_s) : NAN;
		}
		else if (!fz_strncasecmp(view_s, "FitB", 4))
		{
			dest.type = FZ_LINK_DEST_FIT_B;
		}
		else if (!fz_strncasecmp(view_s, "Fit", 3))
		{
			dest.type = FZ_LINK_DEST_FIT;
		}
	}

	return dest;
}
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// Copyright (C) 2004-2022 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"

#include <string.h>
#include <errno.h>
#include <math.h>
#include <float.h>
#include <stdlib.h>

#ifndef PATH_MAX
#define PATH_MAX 4096
#endif

#ifdef _WIN32
#include <windows.h> /* for MultiByteToWideChar etc. */
#endif

#include "utfdata.h"

static const int *
fz_ucd_bsearch(int c, const int *t, int n, int ne)
{
	const int *p;
	int m;
	while (n > 1)
	{
		m = n/2;
		p = t + m*ne;
		if (c >= p[0])
		{
			t = p;
			n = n - m;
		}
		else
		{
			n = m;
		}
	}
	if (n && c >= t[0])
		return t;
	return 0;
}

int
fz_tolower(int c)
{
	const int *p;
	p = fz_ucd_bsearch(c, ucd_tolower2, nelem(ucd_tolower2) / 3, 3);
	if (p && c >= p[0] && c <= p[1])
		return c + p[2];
	p = fz_ucd_bsearch(c, ucd_tolower1, nelem(ucd_tolower1) / 2, 2);
	if (p && c == p[0])
		return c + p[1];
	return c;
}

int
fz_toupper(int c)
{
	const int *p;
	p = fz_ucd_bsearch(c, ucd_toupper2, nelem(ucd_toupper2) / 3, 3);
	if (p && c >= p[0] && c <= p[1])
		return c + p[2];
	p = fz_ucd_bsearch(c, ucd_toupper1, nelem(ucd_toupper1) / 2, 2);
	if (p && c == p[0])
		return c + p[1];
	return c;
}

size_t
fz_strnlen(const char *s, size_t n)
{
	const char *p = memchr(s, 0, n);
	return p ? (size_t) (p - s) : n;
}

int
fz_strncasecmp(const char *a, const char *b, size_t n)
{
	if (!n--)
		return 0;
	for (; *a && *b && n && (*a == *b || fz_tolower(*a) == fz_tolower(*b)); a++, b++, n--)
		;
	return fz_tolower(*a) - fz_tolower(*b);
}

int
fz_strcasecmp(const char *a, const char *b)
{
	while (fz_tolower(*a) == fz_tolower(*b))
	{
		if (*a++ == 0)
			return 0;
		b++;
	}
	return fz_tolower(*a) - fz_tolower(*b);
}

char *
fz_strsep(char **stringp, const char *delim)
{
	char *ret = *stringp;
	if (!ret) return NULL;
	if ((*stringp = strpbrk(*stringp, delim)) != NULL)
		*((*stringp)++) = '\0';
	return ret;
}

size_t
fz_strlcpy(char *dst, const char *src, size_t siz)
{
	register char *d = dst;
	register const char *s = src;
	register size_t n = siz;

	/* Copy as many bytes as will fit */
	if (n != 0 && --n != 0) {
		do {
			if ((*d++ = *s++) == 0)
				break;
		} while (--n != 0);
	}

	/* Not enough room in dst, add NUL and traverse rest of src */
	if (n == 0) {
		if (siz != 0)
			*d = '\0';		/* NUL-terminate dst */
		while (*s++)
			;
	}

	return(s - src - 1);	/* count does not include NUL */
}

size_t
fz_strlcat(char *dst, const char *src, size_t siz)
{
	register char *d = dst;
	register const char *s = src;
	register size_t n = siz;
	size_t dlen;

	/* Find the end of dst and adjust bytes left but don't go past end */
	while (*d != '\0' && n-- != 0)
		d++;
	dlen = d - dst;
	n = siz - dlen;

	if (n == 0)
		return dlen + strlen(s);
	while (*s != '\0') {
		if (n != 1) {
			*d++ = *s;
			n--;
		}
		s++;
	}
	*d = '\0';

	return dlen + (s - src);	/* count does not include NUL */
}

void
fz_dirname(char *dir, const char *path, size_t n)
{
	size_t i;

	if (!path || !path[0])
	{
		fz_strlcpy(dir, ".", n);
		return;
	}

	fz_strlcpy(dir, path, n);

	i = strlen(dir);
	for(; dir[i] == '/'; --i) if (!i) { fz_strlcpy(dir, "/", n); return; }
	for(; dir[i] != '/'; --i) if (!i) { fz_strlcpy(dir, ".", n); return; }
	for(; dir[i] == '/'; --i) if (!i) { fz_strlcpy(dir, "/", n); return; }
	dir[i+1] = 0;
}

const char *
fz_basename(const char *path)
{
	const char *name = strrchr(path, '/');
	if (!name)
		name = strrchr(path, '\\');
	if (!name)
		return path;
	return name + 1;
}

#ifdef _WIN32

char *fz_realpath(const char *path, char *buf)
{
	wchar_t wpath[PATH_MAX];
	wchar_t wbuf[PATH_MAX];
	int i;
	if (!MultiByteToWideChar(CP_UTF8, 0, path, -1, wpath, PATH_MAX))
		return NULL;
	if (!GetFullPathNameW(wpath, PATH_MAX, wbuf, NULL))
		return NULL;
	if (!WideCharToMultiByte(CP_UTF8, 0, wbuf, -1, buf, PATH_MAX, NULL, NULL))
		return NULL;
	for (i=0; buf[i]; ++i)
		if (buf[i] == '\\')
			buf[i] = '/';
	return buf;
}

#else

char *fz_realpath(const char *path, char *buf)
{
	return realpath(path, buf);
}

#endif

static inline int ishex(int a)
{
	return (a >= 'A' && a <= 'F') ||
		(a >= 'a' && a <= 'f') ||
		(a >= '0' && a <= '9');
}

static inline int tohex(int c)
{
	if (c >= '0' && c <= '9') return c - '0';
	if (c >= 'a' && c <= 'f') return c - 'a' + 0xA;
	if (c >= 'A' && c <= 'F') return c - 'A' + 0xA;
	return 0;
}

char *
fz_urldecode(char *url)
{
	char *s = url;
	char *p = url;
	while (*s)
	{
		int c = (unsigned char) *s++;
		if (c == '%' && ishex(s[0]) && ishex(s[1]))
		{
			int a = tohex(*s++);
			int b = tohex(*s++);
			*p++ = a << 4 | b;
		}
		else
		{
			*p++ = c;
		}
	}
	*p = 0;
	return url;
}

void
fz_format_output_path(fz_context *ctx, char *path, size_t size, const char *fmt, int page)
{
	const char *s, *p;
	char num[40];
	int i, n;
	int z = 0;

	for (i = 0; page; page /= 10)
		num[i++] = '0' + page % 10;
	num[i] = 0;

	s = p = strchr(fmt, '%');
	if (p)
	{
		++p;
		while (*p >= '0' && *p <= '9')
			z = z * 10 + (*p++ - '0');
	}
	if (p && *p == 'd')
	{
		++p;
	}
	else
	{
		s = p = strrchr(fmt, '.');
		if (!p)
			s = p = fmt + strlen(fmt);
	}

	if (z < 1)
		z = 1;
	while (i < z && i < (int)sizeof num)
		num[i++] = '0';
	n = s - fmt;
	if (n + i + strlen(p) >= size)
		fz_throw(ctx, FZ_ERROR_GENERIC, "path name buffer overflow");
	memcpy(path, fmt, n);
	while (i > 0)
		path[n++] = num[--i];
	fz_strlcpy(path + n, p, size - n);
}

#define SEP(x) ((x)=='/' || (x) == 0)

char *
fz_cleanname(char *name)
{
	char *p, *q, *dotdot;
	int rooted;

	rooted = name[0] == '/';

	/*
	 * invariants:
	 *		p points at beginning of path element we're considering.
	 *		q points just past the last path element we wrote (no slash).
	 *		dotdot points just past the point where .. cannot backtrack
	 *				any further (no slash).
	 */
	p = q = dotdot = name + rooted;
	while (*p)
	{
		if(p[0] == '/') /* null element */
			p++;
		else if (p[0] == '.' && SEP(p[1]))
			p += 1; /* don't count the separator in case it is nul */
		else if (p[0] == '.' && p[1] == '.' && SEP(p[2]))
		{
			p += 2;
			if (q > dotdot) /* can backtrack */
			{
				while(--q > dotdot && *q != '/')
					;
			}
			else if (!rooted) /* /.. is / but ./../ is .. */
			{
				if (q != name)
					*q++ = '/';
				*q++ = '.';
				*q++ = '.';
				dotdot = q;
			}
		}
		else /* real path element */
		{
			if (q != name+rooted)
				*q++ = '/';
			while ((*q = *p) != '/' && *q != 0)
				p++, q++;
		}
	}

	if (q == name) /* empty string is really "." */
		*q++ = '.';
	*q = '\0';
	return name;
}

enum
{
	UTFmax = 4, /* maximum bytes per rune */
	Runesync = 0x80, /* cannot represent part of a UTF sequence (<) */
	Runeself = 0x80, /* rune and UTF sequences are the same (<) */
	Runeerror = 0xFFFD, /* decoding error in UTF */
	Runemax = 0x10FFFF, /* maximum rune value */
};

enum
{
	Bit1 = 7,
	Bitx = 6,
	Bit2 = 5,
	Bit3 = 4,
	Bit4 = 3,
	Bit5 = 2,

	T1 = ((1<<(Bit1+1))-1) ^ 0xFF, /* 0000 0000 */
	Tx = ((1<<(Bitx+1))-1) ^ 0xFF, /* 1000 0000 */
	T2 = ((1<<(Bit2+1))-1) ^ 0xFF, /* 1100 0000 */
	T3 = ((1<<(Bit3+1))-1) ^ 0xFF, /* 1110 0000 */
	T4 = ((1<<(Bit4+1))-1) ^ 0xFF, /* 1111 0000 */
	T5 = ((1<<(Bit5+1))-1) ^ 0xFF, /* 1111 1000 */

	Rune1 = (1<<(Bit1+0*Bitx))-1, /* 0000 0000 0111 1111 */
	Rune2 = (1<<(Bit2+1*Bitx))-1, /* 0000 0111 1111 1111 */
	Rune3 = (1<<(Bit3+2*Bitx))-1, /* 1111 1111 1111 1111 */
	Rune4 = (1<<(Bit4+3*Bitx))-1, /* 0001 1111 1111 1111 1111 1111 */

	Maskx = (1<<Bitx)-1,	/* 0011 1111 */
	Testx = Maskx ^ 0xFF,	/* 1100 0000 */

	Bad = Runeerror,
};

int
fz_chartorune(int *rune, const char *str)
{
	int c, c1, c2, c3;
	int l;

	/*
	 * one character sequence
	 *	00000-0007F => T1
	 */
	c = *(const unsigned char*)str;
	if(c < Tx) {
		*rune = c;
		return 1;
	}

	/*
	 * two character sequence
	 *	0080-07FF => T2 Tx
	 */
	c1 = *(const unsigned char*)(str+1) ^ Tx;
	if(c1 & Testx)
		goto bad;
	if(c < T3) {
		if(c < T2)
			goto bad;
		l = ((c << Bitx) | c1) & Rune2;
		if(l <= Rune1)
			goto bad;
		*rune = l;
		return 2;
	}

	/*
	 * three character sequence
	 *	0800-FFFF => T3 Tx Tx
	 */
	c2 = *(const unsigned char*)(str+2) ^ Tx;
	if(c2 & Testx)
		goto bad;
	if(c < T4) {
		l = ((((c << Bitx) | c1) << Bitx) | c2) & Rune3;
		if(l <= Rune2)
			goto bad;
		*rune = l;
		return 3;
	}

	/*
	 * four character sequence (21-bit value)
	 *	10000-1FFFFF => T4 Tx Tx Tx
	 */
	c3 = *(const unsigned char*)(str+3) ^ Tx;
	if (c3 & Testx)
		goto bad;
	if (c < T5) {
		l = ((((((c << Bitx) | c1) << Bitx) | c2) << Bitx) | c3) & Rune4;
		if (l <= Rune3)
			goto bad;
		*rune = l;
		return 4;
	}
	/*
	 * Support for 5-byte or longer UTF-8 would go here, but
	 * since we don't have that, we'll just fall through to bad.
	 */

	/*
	 * bad decoding
	 */
bad:
	*rune = Bad;
	return 1;
}

int
fz_runetochar(char *str, int rune)
{
	/* Runes are signed, so convert to unsigned for range check. */
	unsigned int c = (unsigned int)rune;

	/*
	 * one character sequence
	 *	00000-0007F => 00-7F
	 */
	if(c <= Rune1) {
		str[0] = c;
		return 1;
	}

	/*
	 * two character sequence
	 *	0080-07FF => T2 Tx
	 */
	if(c <= Rune2) {
		str[0] = T2 | (c >> 1*Bitx);
		str[1] = Tx | (c & Maskx);
		return 2;
	}

	/*
	 * If the Rune is out of range, convert it to the error rune.
	 * Do this test here because the error rune encodes to three bytes.
	 * Doing it earlier would duplicate work, since an out of range
	 * Rune wouldn't have fit in one or two bytes.
	 */
	if (c > Runemax)
		c = Runeerror;

	/*
	 * three character sequence
	 *	0800-FFFF => T3 Tx Tx
	 */
	if (c <= Rune3) {
		str[0] = T3 | (c >> 2*Bitx);
		str[1] = Tx | ((c >> 1*Bitx) & Maskx);
		str[2] = Tx | (c & Maskx);
		return 3;
	}

	/*
	 * four character sequence (21-bit value)
	 *	10000-1FFFFF => T4 Tx Tx Tx
	 */
	str[0] = T4 | (c >> 3*Bitx);
	str[1] = Tx | ((c >> 2*Bitx) & Maskx);
	str[2] = Tx | ((c >> 1*Bitx) & Maskx);
	str[3] = Tx | (c & Maskx);
	return 4;
}

int
fz_runelen(int c)
{
	char str[10];
	return fz_runetochar(str, c);
}

int
fz_runeidx(const char *s, const char *p)
{
	int rune;
	int i = 0;
	while (s < p) {
		if (*(unsigned char *)s < Runeself)
			++s;
		else
			s += fz_chartorune(&rune, s);
		++i;
	}
	return i;
}

const char *
fz_runeptr(const char *s, int i)
{
	int rune;
	while (i-- > 0) {
		rune = *(unsigned char*)s;
		if (rune < Runeself) {
			if (rune == 0)
				return NULL;
			++s;
		} else
			s += fz_chartorune(&rune, s);
	}
	return s;
}

int
fz_utflen(const char *s)
{
	int c, n, rune;
	n = 0;
	for(;;) {
		c = *(const unsigned char*)s;
		if(c < Runeself) {
			if(c == 0)
				return n;
			s++;
		} else
			s += fz_chartorune(&rune, s);
		n++;
	}
	return 0;
}

float fz_atof(const char *s)
{
/* willus mod -- #if-#else-#endif */
#if (!defined(__SSE__))
    return(s==NULL ? (float)0. : (float)atof(s));
#else
	float result;

	if (s == NULL)
		return 0;

	errno = 0;
	result = fz_strtof(s, NULL);
	if ((errno == ERANGE && result == 0) || isnan(result))
		/* Return 1.0 on  underflow, as it's a small known value that won't cause a divide by 0.  */
		return 1;
	result = fz_clamp(result, -FLT_MAX, FLT_MAX);
	return result;
#endif
}

int fz_atoi(const char *s)
{
	if (s == NULL)
		return 0;
	return atoi(s);
}

int64_t fz_atoi64(const char *s)
{
	if (s == NULL)
		return 0;
	return atoll(s);
}

int fz_is_page_range(fz_context *ctx, const char *s)
{
	/* TODO: check the actual syntax... */
	while (*s)
	{
		if ((*s < '0' || *s > '9') && *s != 'N' && *s != '-' && *s != ',')
			return 0;
		s++;
	}
	return 1;
}

const char *fz_parse_page_range(fz_context *ctx, const char *s, int *a, int *b, int n)
{
	if (!s || !s[0])
		return NULL;

	if (s[0] == ',')
		s += 1;

	if (s[0] == 'N')
	{
		*a = n;
		s += 1;
	}
	else
		*a = strtol(s, (char**)&s, 10);

	if (s[0] == '-')
	{
		if (s[1] == 'N')
		{
			*b = n;
			s += 2;
		}
		else
			*b = strtol(s+1, (char**)&s, 10);
	}
	else
		*b = *a;

	if (*a < 0) *a = n + 1 + *a;
	if (*b < 0) *b = n + 1 + *b;

	*a = fz_clampi(*a, 1, n);
	*b = fz_clampi(*b, 1, n);

	return s;
}

/* memmem from musl */

#define MAX(a,b) ((a)>(b)?(a):(b))

#define BITOP(a,b,op) \
 ((a)[(size_t)(b)/(8*sizeof *(a))] op (size_t)1<<((size_t)(b)%(8*sizeof *(a))))

static char *twobyte_memmem(const unsigned char *h, size_t k, const unsigned char *n)
{
	uint16_t nw = n[0]<<8 | n[1], hw = h[0]<<8 | h[1];
	for (h++, k--; k; k--, hw = hw<<8 | *++h)
		if (hw == nw) return (char *)h-1;
	return 0;
}

static char *threebyte_memmem(const unsigned char *h, size_t k, const unsigned char *n)
{
	uint32_t nw = n[0]<<24 | n[1]<<16 | n[2]<<8;
	uint32_t hw = h[0]<<24 | h[1]<<16 | h[2]<<8;
	for (h+=2, k-=2; k; k--, hw = (hw|*++h)<<8)
		if (hw == nw) return (char *)h-2;
	return 0;
}

static char *fourbyte_memmem(const unsigned char *h, size_t k, const unsigned char *n)
{
	uint32_t nw = n[0]<<24 | n[1]<<16 | n[2]<<8 | n[3];
	uint32_t hw = h[0]<<24 | h[1]<<16 | h[2]<<8 | h[3];
	for (h+=3, k-=3; k; k--, hw = hw<<8 | *++h)
		if (hw == nw) return (char *)h-3;
	return 0;
}

static char *twoway_memmem(const unsigned char *h, const unsigned char *z, const unsigned char *n, size_t l)
{
	size_t i, ip, jp, k, p, ms, p0, mem, mem0;
	size_t byteset[32 / sizeof(size_t)] = { 0 };
	size_t shift[256];

	/* Computing length of needle and fill shift table */
	for (i=0; i<l; i++)
		BITOP(byteset, n[i], |=), shift[n[i]] = i+1;

	/* Compute maximal suffix */
	ip = -1; jp = 0; k = p = 1;
	while (jp+k<l) {
		if (n[ip+k] == n[jp+k]) {
			if (k == p) {
				jp += p;
				k = 1;
			} else k++;
		} else if (n[ip+k] > n[jp+k]) {
			jp += k;
			k = 1;
			p = jp - ip;
		} else {
			ip = jp++;
			k = p = 1;
		}
	}
	ms = ip;
	p0 = p;

	/* And with the opposite comparison */
	ip = -1; jp = 0; k = p = 1;
	while (jp+k<l) {
		if (n[ip+k] == n[jp+k]) {
			if (k == p) {
				jp += p;
				k = 1;
			} else k++;
		} else if (n[ip+k] < n[jp+k]) {
			jp += k;
			k = 1;
			p = jp - ip;
		} else {
			ip = jp++;
			k = p = 1;
		}
	}
	if (ip+1 > ms+1) ms = ip;
	else p = p0;

	/* Periodic needle? */
	if (memcmp(n, n+p, ms+1)) {
		mem0 = 0;
		p = MAX(ms, l-ms-1) + 1;
	} else mem0 = l-p;
	mem = 0;

	/* Search loop */
	for (;;) {
		/* If remainder of haystack is shorter than needle, done */
		if ((size_t)(z-h) < l) return 0;

		/* Check last byte first; advance by shift on mismatch */
		if (BITOP(byteset, h[l-1], &)) {
			k = l-shift[h[l-1]];
			if (k) {
				if (mem0 && mem && k < p) k = l-p;
				h += k;
				mem = 0;
				continue;
			}
		} else {
			h += l;
			mem = 0;
			continue;
		}

		/* Compare right half */
		for (k=MAX(ms+1,mem); k<l && n[k] == h[k]; k++);
		if (k < l) {
			h += k-ms;
			mem = 0;
			continue;
		}
		/* Compare left half */
		for (k=ms+1; k>mem && n[k-1] == h[k-1]; k--);
		if (k <= mem) return (char *)h;
		h += p;
		mem = mem0;
	}
}

void *fz_memmem(const void *h0, size_t k, const void *n0, size_t l)
{
	const unsigned char *h = h0, *n = n0;

	/* Return immediately on empty needle */
	if (!l) return (void *)h;

	/* Return immediately when needle is longer than haystack */
	if (k<l) return 0;

	/* Use faster algorithms for short needles */
	h = memchr(h0, *n, k);
	if (!h || l==1) return (void *)h;
	k -= h - (const unsigned char *)h0;
	if (k<l) return 0;
	if (l==2) return twobyte_memmem(h, k, n);
	if (l==3) return threebyte_memmem(h, k, n);
	if (l==4) return fourbyte_memmem(h, k, n);

	return twoway_memmem(h, h+k, n, l);
}
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// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

/**
 * Mu Office Library
 *
 * Provided access to the core document, loading, displaying and
 * editing routines
 *
 * Intended for use with native UI
 */

#include "mupdf/fitz.h"
#include "mupdf/pdf.h"
#include "mupdf/helpers/mu-office-lib.h"
#include "mupdf/helpers/mu-threads.h"
#include "mupdf/memento.h"

/* willus mod */
#include <string.h>
#include <assert.h>

enum
{
	MuError_OK = 0,
	MuError_OOM = -1,
	MuError_BadNull = -2,
	MuError_Generic = -3,
	MuError_NotImplemented = -4,
	MuError_PasswordPending = -5,
};

enum {
	LAYOUT_W = 450,
	LAYOUT_H = 600,
	LAYOUT_EM = 12
};

#ifdef DISABLE_MUTHREADS
#error "mu-office-lib requires threading to be enabled"
#endif

/*
	If we are building as part of a smartoffice build, then we
	should appeal to Pal_Mem_etc to get memory. If not, then
	we should use malloc instead.

	FIXME: Allow for something other than malloc/calloc/realloc/
	free here.
*/
#ifndef SMARTOFFICE_BUILD
void *Pal_Mem_calloc(unsigned int num, size_t size)
{
	return calloc(num, size);
}

void *Pal_Mem_malloc(size_t size)
{
	return malloc(size);
}

void *Pal_Mem_realloc(void *ptr, size_t size)
{
	return realloc(ptr, size);
}

void Pal_Mem_free(void *address)
{
	free(address);
}
#endif

/*
	All MuPDF's allocations are redirected through the
	following functions.
*/
static void *muoffice_malloc(void *arg, size_t size)
{
	return Pal_Mem_malloc(size);
}

static void *muoffice_realloc(void *arg, void *old, size_t size)
{
	return Pal_Mem_realloc(old, size);
}

static void muoffice_free(void *arg, void *ptr)
{
	Pal_Mem_free(ptr);
}

static fz_alloc_context muoffice_alloc =
{
	/* user */
	NULL,

	/* void *(*malloc)(void *, size_t); */
	muoffice_malloc,

	/* void *(*realloc)(void *, void *, size_t); */
	muoffice_realloc,

	/* void (*free)(void *, void *); */
	muoffice_free
};

/*
	All MuPDF's locking is done using the following functions
*/
static void muoffice_lock(void *user, int lock);

static void muoffice_unlock(void *user, int lock);

struct MuOfficeLib
{
	fz_context *ctx;
	mu_mutex mutexes[FZ_LOCK_MAX+1];
	fz_locks_context locks;
};

/*
	We add 1 extra lock which we use in this helper to protect
	against accessing the fz_document from multiple threads
	inadvertently when the caller is calling 'run' or
	'runBackground'.
*/
enum
{
	DOCLOCK = FZ_LOCK_MAX
};

static void muoffice_lock(void *user, int lock)
{
	MuOfficeLib *mu = (MuOfficeLib *)user;

	mu_lock_mutex(&mu->mutexes[lock]);
}

static void muoffice_unlock(void *user, int lock)
{
	MuOfficeLib *mu = (MuOfficeLib *)user;

	mu_unlock_mutex(&mu->mutexes[lock]);
}

static void muoffice_doc_lock(MuOfficeLib *mu)
{
	mu_lock_mutex(&mu->mutexes[DOCLOCK]);
}

static void muoffice_doc_unlock(MuOfficeLib *mu)
{
	mu_unlock_mutex(&mu->mutexes[DOCLOCK]);
}

static void fin_muoffice_locks(MuOfficeLib *mu)
{
	int i;

	for (i = 0; i < FZ_LOCK_MAX+1; i++)
		mu_destroy_mutex(&mu->mutexes[i]);
}

static fz_locks_context *init_muoffice_locks(MuOfficeLib *mu)
{
	int i;
	int failed = 0;

	for (i = 0; i < FZ_LOCK_MAX+1; i++)
		failed |= mu_create_mutex(&mu->mutexes[i]);

	if (failed)
	{
		fin_muoffice_locks(mu);
		return NULL;
	}

	mu->locks.user = mu;
	mu->locks.lock = muoffice_lock;
	mu->locks.unlock = muoffice_unlock;

	return &mu->locks;
}

MuError MuOfficeLib_create(MuOfficeLib **pMu)
{
	MuOfficeLib *mu;
	fz_locks_context *locks;

	if (pMu == NULL)
		return MuOfficeDocErrorType_IllegalArgument;

	mu = Pal_Mem_calloc(1, sizeof(MuOfficeLib));
	if (mu == NULL)
		return MuOfficeDocErrorType_OutOfMemory;

	locks = init_muoffice_locks(mu);
	if (locks == NULL)
		goto Fail;

	mu->ctx = fz_new_context(&muoffice_alloc, locks, FZ_STORE_DEFAULT);
	if (mu->ctx == NULL)
		goto Fail;

	fz_try(mu->ctx)
		fz_register_document_handlers(mu->ctx);
	fz_catch(mu->ctx)
		goto Fail;

	*pMu = mu;

	return MuOfficeDocErrorType_NoError;

Fail:
	if (mu)
	{
		fin_muoffice_locks(mu);
		Pal_Mem_free(mu);
	}
	return MuOfficeDocErrorType_OutOfMemory;
}

/**
 * Destroy a MuOfficeLib instance
 *
 * @param mu  the instance to destroy
 */
void MuOfficeLib_destroy(MuOfficeLib *mu)
{
	if (mu == NULL)
		return;

	fz_drop_context(mu->ctx);
	fin_muoffice_locks(mu);

	Pal_Mem_free(mu);
}

/**
 * Perform MuPDF native operations on a given MuOfficeLib
 * instance.
 *
 * The function is called with a fz_context value that can
 * be safely used (i.e. the context is cloned/dropped
 * appropriately around the call). The function should signal
 * errors by fz_throw-ing.
 *
 * @param mu           the MuOfficeLib instance.
 * @param fn           the function to call to run the operations.
 * @param arg          Opaque data pointer.
 *
 * @return             error indication - 0 for success
 */
MuError MuOfficeLib_run(MuOfficeLib *mu, void (*fn)(fz_context *ctx, void *arg), void *arg)
{
	fz_context *ctx;
	MuError err = MuError_OK;

	if (mu == NULL)
		return MuError_BadNull;
	if (fn == NULL)
		return err;

	ctx = fz_clone_context(mu->ctx);
	if (ctx == NULL)
		return MuError_OOM;

	fz_try(ctx)
		fn(ctx, arg);
	fz_catch(ctx)
		err = MuError_Generic;

	fz_drop_context(ctx);

	return err;
}

/**
 * Find the type of a file given its filename extension.
 *
 * @param path      path to the file (in utf8)
 *
 * @return          a valid MuOfficeDocType value, or MuOfficeDocType_Other
 */
MuOfficeDocType MuOfficeLib_getDocTypeFromFileExtension(const char *path)
{
	return /* FIXME */MuOfficeDocType_PDF;
}

/**
 * Return a list of file extensions supported by Mu Office library.
 *
 * @return    comma-delimited list of extensions, without the leading ".".
 *            The caller should free the returned pointer..
 */
char * MuOfficeLib_getSupportedFileExtensions(void)
{
	/* FIXME */
	return NULL;
}

struct MuOfficeDoc
{
	MuOfficeLib *mu;
	fz_context *ctx;
	MuOfficeLoadingProgressFn *progress;
	MuOfficeLoadingErrorFn *error;
	void *cookie;
	char *path;
	char *password;
	mu_semaphore password_sem;
	mu_thread thread;
	int needs_password;
	int aborted;
	fz_document *doc;

	MuOfficePage *pages;
};

struct MuOfficePage
{
	MuOfficePage *next;
	MuOfficeDoc *doc;
	int pageNum;
	void *cookie;
	MuOfficePageUpdateFn *updateFn;
	fz_page *page;
	fz_display_list *list;
};

struct MuOfficeRender
{
	MuOfficePage *page;
	float zoom;
	const MuOfficeBitmap *bitmap;
	int area_valid;
	MuOfficeRenderArea area;
	MuOfficeRenderProgressFn *progress;
	MuError error;
	mu_thread thread;
	void *cookie;
	fz_cookie mu_cookie;
};

static void load_worker(void *arg)
{
	MuOfficeDoc *doc = (MuOfficeDoc *)arg;
	int numPages = 0;
	fz_context *ctx = fz_clone_context(doc->ctx);
	int err = 0;

	if (ctx == NULL)
	{
		return;
	}

	muoffice_doc_lock(doc->mu);

	fz_try(ctx)
	{
		doc->doc = fz_open_document(ctx, doc->path);
		doc->needs_password = fz_needs_password(ctx, doc->doc);
	}
	fz_catch(ctx)
	{
		err = MuOfficeDocErrorType_UnsupportedDocumentType;
		goto fail;
	}

	fz_try(ctx)
	{
		if (doc->needs_password && doc->error)
		{
			do
			{
				doc->error(doc->cookie, MuOfficeDocErrorType_PasswordRequest);
				mu_wait_semaphore(&doc->password_sem);
				if (doc->aborted)
					break;
				doc->needs_password = (fz_authenticate_password(ctx, doc->doc, doc->password) != 0);
				Pal_Mem_free(doc->password);
				doc->password = NULL;
			}
			while (doc->needs_password);
		}

		fz_layout_document(ctx, doc->doc, LAYOUT_W, LAYOUT_H, LAYOUT_EM);

		numPages = fz_count_pages(ctx, doc->doc);
	}
	fz_catch(ctx)
		err = MuOfficeDocErrorType_UnableToLoadDocument;

fail:
	muoffice_doc_unlock(doc->mu);

	if (err)
		doc->error(doc->cookie, err);

	if (doc->progress)
		doc->progress(doc->cookie, numPages, 1);

	fz_drop_context(ctx);
}

/**
 * Load a document
 *
 * Call will return immediately, leaving the document loading
 * in the background
 *
 * @param so         a MuOfficeLib instance
 * @param path       path to the file to load (in utf8)
 * @param progressFn callback for monitoring progress
 * @param errorFn    callback for monitoring errors
 * @param cookie     a pointer to pass back to the callbacks
 * @param pDoc       address for return of a MuOfficeDoc object
 *
 * @return          error indication - 0 for success
 *
 * The progress callback may be called several times, with increasing
 * values of pagesLoaded. Unless MuOfficeDoc_destroy is called,
 * before loading completes, a call with "completed" set to true
 * is guaranteed.
 *
 * Once MuOfficeDoc_destroy is called there will be no
 * further callbacks.
 *
 * Alternatively, in a synchronous context, MuOfficeDoc_getNumPages
 * can be called to wait for loading to complete and return the total
 * number of pages. In this mode of use, progressFn can be NULL. 
 */
MuError MuOfficeLib_loadDocument(	MuOfficeLib               *mu,
					const char                *path,
					MuOfficeLoadingProgressFn *progressFn,
					MuOfficeLoadingErrorFn    *errorFn,
					void                      *cookie,
					MuOfficeDoc              **pDoc)
{
	MuOfficeDoc *doc;
	fz_context *ctx;

	if (mu == NULL || pDoc == NULL)
		return MuOfficeDocErrorType_IllegalArgument;

	*pDoc = NULL;

	doc = Pal_Mem_calloc(1, sizeof(*doc));
	if (doc == NULL)
		return MuOfficeDocErrorType_NoError;

	ctx = mu->ctx;
	doc->mu       = mu;
	doc->ctx      = fz_clone_context(ctx);
	doc->progress = progressFn;
	doc->error    = errorFn;
	doc->cookie   = cookie;
	doc->path     = fz_strdup(ctx, path);
	if (mu_create_semaphore(&doc->password_sem))
		goto fail;

	if (mu_create_thread(&doc->thread, load_worker, doc))
		goto fail;

	*pDoc = doc;

	return MuError_OK;
fail:
	mu_destroy_semaphore(&doc->password_sem);
	Pal_Mem_free(doc);

	return MuError_OOM;
}

/**
 * Provide the password for a document
 *
 * This function should be called to provide a password with a document
 * error of MuOfficeError_PasswordRequired is received.
 *
 * If a password is requested again, this means the password was incorrect.
 *
 * @param doc         the document object
 * @param password    the password (UTF8 encoded)
 * @return            error indication - 0 for success
 */
int MuOfficeDoc_providePassword(MuOfficeDoc *doc, const char *password)
{
	size_t len;

	if (doc->password)
		return MuError_PasswordPending;
	if (!password)
		password = "";

	len = strlen(password);
	doc->password = Pal_Mem_malloc(len+1);
	strcpy(doc->password, password);
	mu_trigger_semaphore(&doc->password_sem);

	return MuError_OK;
}

/**
 * Return the type of an open document
 *
 * @param doc         the document object
 *
 * @return            the document type
 */
MuOfficeDocType MuOfficeDoc_docType(MuOfficeDoc *doc)
{
	return /* FIXME */MuOfficeDocType_PDF;
}

static void
ensure_doc_loaded(MuOfficeDoc *doc)
{
	if (doc == NULL)
		return;

	mu_destroy_thread(&doc->thread);
}

/**
 * Return the number of pages of a document
 *
 * This function waits for document loading to complete before returning
 * the result. It may block the calling thread for a significant period of
 * time. To avoid blocking, this call should be avoided in favour of using
 * the MuOfficeLib_loadDocument callbacks to monitor loading.
 *
 * If background loading fails, the associated error will be returned
 * from this call.
 *
 * @param doc         the document
 * @param pNumPages   address for return of the number of pages
 *
 * @return            error indication - 0 for success
 */
MuError MuOfficeDoc_getNumPages(MuOfficeDoc *doc, int *pNumPages)
{
	fz_context *ctx;
	MuError err = MuError_OK;

	if (doc == NULL)
	{
		*pNumPages = 0;
		return MuError_BadNull;
	}

	ensure_doc_loaded(doc);

	ctx = doc->ctx;

	fz_try(ctx)
	{
		*pNumPages = fz_count_pages(ctx, doc->doc);
	}
	fz_catch(ctx)
	{
		err = MuError_Generic;
	}

	return err;
}

/**
 * Determine if the document has been modified
 *
 * @param doc         the document
 *
 * @return            modified flag
 */
int MuOfficeDoc_hasBeenModified(MuOfficeDoc *doc)
{
	fz_context *ctx;
	pdf_document *pdoc;
	int modified = 0;

	if (doc == NULL)
		return 0;

	ensure_doc_loaded(doc);

	ctx = doc->ctx;
	pdoc = pdf_specifics(ctx, doc->doc);

	if (pdoc == NULL)
		return 0;

	fz_try(ctx)
		modified = pdf_has_unsaved_changes(ctx, pdoc);
	fz_catch(ctx)
		modified = 0;

	return modified;
}

/**
 * Start a save operation
 *
 * @param doc         the document
 * @param path        path of the file to which to save
 * @param resultFn    callback used to report completion
 * @param cookie      a pointer to pass to the callback
 *
 * @return            error indication - 0 for success
 */
MuError MuOfficeDoc_save(	MuOfficeDoc          *doc,
				const char              *path,
				MuOfficeSaveResultFn *resultFn,
				void                    *cookie)
{
	return MuError_NotImplemented; /* FIXME */
}

/**
 * Stop a document loading. The document is not destroyed, but
 * no further content will be read from the file.
 *
 * @param doc       the MuOfficeDoc object
 */
void MuOfficeDoc_abortLoad(MuOfficeDoc *doc)
{
	fz_context *ctx;

	if (doc == NULL)
		return;

	ctx = doc->ctx;
	doc->aborted = 1;
	mu_trigger_semaphore(&doc->password_sem);
}

/**
 * Destroy a MuOfficeDoc object. Loading of the document is shutdown
 * and no further callbacks will be issued for the specified object.
 *
 * @param doc       the MuOfficeDoc object
 */
void MuOfficeDoc_destroy(MuOfficeDoc *doc)
{
	MuOfficeDoc_abortLoad(doc);
	mu_destroy_thread(&doc->thread);
	mu_destroy_semaphore(&doc->password_sem);

	fz_drop_document(doc->ctx, doc->doc);
	fz_drop_context(doc->ctx);
	Pal_Mem_free(doc->path);
	Pal_Mem_free(doc);
}

/**
 * Get a page of a document
 *
 * @param doc          the document object
 * @param pageNumber   the number of the page to load (lying in the
 *                     range 0 to one less than the number of pages)
 * @param updateFn     Function to be called back when the page updates
 * @param cookie       Opaque value to pass for any updates
 * @param pPage        Address for return of the page object
 *
 * @return             error indication - 0 for success
 */
MuError MuOfficeDoc_getPage(	MuOfficeDoc          *doc,
				int                   pageNumber,
				MuOfficePageUpdateFn *updateFn,
				void                 *cookie,
				MuOfficePage        **pPage)
{
	MuOfficePage *page;
	MuError err = MuError_OK;
	fz_context *ctx;

	if (!doc)
		return MuError_BadNull;
	if (!pPage)
		return MuError_OK;

	*pPage = NULL;

	ensure_doc_loaded(doc);
	ctx = doc->ctx;

	page = Pal_Mem_calloc(1, sizeof(*page));
	if (page == NULL)
		return MuError_OOM;

	muoffice_doc_lock(doc->mu);

	fz_try(ctx)
	{
		page->doc = doc;
		page->pageNum = pageNumber;
		page->cookie = cookie;
		page->updateFn = updateFn;
		page->page = fz_load_page(doc->ctx, doc->doc, pageNumber);
		page->next = doc->pages;
		doc->pages = page;
		*pPage = page;
	}
	fz_catch(ctx)
	{
		Pal_Mem_free(page);
		err = MuError_Generic;
	}

	muoffice_doc_unlock(doc->mu);

	return err;
}

/**
 * Perform MuPDF native operations on a given document.
 *
 * The function is called with fz_context and fz_document
 * values that can be safely used (i.e. the context is
 * cloned/dropped appropriately around the function, and
 * locking is used to ensure that no other threads are
 * simultaneously using the document). Functions can
 * signal errors by fz_throw-ing.
 *
 * Due to the locking, it is best to ensure that as little
 * time is taken here as possible (i.e. if you fetch some
 * data and then spend a long time processing it, it is
 * probably best to fetch the data using MuOfficeDoc_run
 * and then process it outside). This avoids potentially
 * blocking the UI.
 *
 * @param doc          the document object.
 * @param fn           the function to call with fz_context/fz_document
 *                     values.
 * @param arg          Opaque data pointer.
 *
 * @return             error indication - 0 for success
 */
MuError MuOfficeDoc_run(MuOfficeDoc *doc, void (*fn)(fz_context *ctx, fz_document *doc, void *arg), void *arg)
{
	fz_context *ctx;
	MuError err = MuError_OK;

	if (doc == NULL)
		return MuError_BadNull;
	if (fn == NULL)
		return err;

	ensure_doc_loaded(doc);

	ctx = fz_clone_context(doc->mu->ctx);
	if (ctx == NULL)
		return MuError_OOM;

	muoffice_doc_lock(doc->mu);

	fz_try(ctx)
		fn(ctx, doc->doc, arg);
	fz_catch(ctx)
		err = MuError_Generic;

	muoffice_doc_unlock(doc->mu);

	fz_drop_context(ctx);

	return err;
}

/**
 * Destroy a page object
 *
 * Note this does not delete or remove the page from the document.
 * It simply destroys the page object which is merely a reference
 * to the page.
 *
 * @param page         the page object
 */
void MuOfficePage_destroy(MuOfficePage *page)
{
	MuOfficeDoc *doc;
	MuOfficePage **ptr;

	if (!page)
		return;

	/* Unlink page from doc */
	doc = page->doc;
	ptr = &doc->pages;
	while (*ptr && *ptr != page)
		ptr = &(*ptr)->next;
	assert(*ptr);
	*ptr = page->next;

	fz_drop_page(doc->ctx, page->page);
	fz_drop_display_list(doc->ctx, page->list);
	fz_free(doc->ctx, page);
}

/**
 * Get the size of a page in pixels
 *
 * This returns the size of the page in pixels. Pages can be rendered
 * with a zoom factor. The returned value is the size of bitmap
 * appropriate for rendering with a zoom of 1.0 and corresponds to
 * 90 dpi. The returned values are not necessarily whole numbers.
 *
 * @param page         the page object
 * @param pWidth       address for return of the width
 * @param pHeight      address for return of the height
 *
 * @return             error indication - 0 for success
 */
MuError MuOfficePage_getSize(	MuOfficePage *page,
				float        *pWidth,
				float        *pHeight)
{
	MuOfficeDoc *doc;
	fz_rect rect;

	if (!page)
		return MuError_BadNull;
	doc = page->doc;
	if (!doc)
		return MuError_BadNull;

	rect = fz_bound_page(doc->ctx, page->page);

	/* MuPDF measures in points (72ths of an inch). This API wants
	 * 90ths of an inch, so adjust. */

	if (pWidth)
		*pWidth = 90 * (rect.x1 - rect.x0) / 72;
	if (pHeight)
		*pHeight = 90 * (rect.y1 - rect.y0) / 72;

	return MuError_OK;
}

/**
 * Return the zoom factors necessary to render at to a given
 * size in pixels. (deprecated)
 *
 * @param page         the page object
 * @param width        the desired width
 * @param height       the desired height
 * @param pXZoom       Address for return of zoom necessary to fit width
 * @param pYZoom       Address for return of zoom necessary to fit height
 *
 * @return             error indication - 0 for success
 */
MuError MuOfficePage_calculateZoom(	MuOfficePage *page,
					int           width,
					int           height,
					float	     *pXZoom,
					float        *pYZoom)
{
	MuOfficeDoc *doc;
	fz_rect rect;
	float w, h;

	if (!page)
		return MuError_BadNull;
	doc = page->doc;
	if (!doc)
		return MuError_BadNull;

	rect = fz_bound_page(doc->ctx, page->page);

	/* MuPDF measures in points (72ths of an inch). This API wants
	 * 90ths of an inch, so adjust. */
	w = 90 * (rect.x1 - rect.x0) / 72;
	h = 90 * (rect.y1 - rect.y0) / 72;

	if (pXZoom)
		*pXZoom = width/w;
	if (pYZoom)
		*pYZoom = height/h;

	return MuError_OK;
}

/**
 * Get the size of a page in pixels for a specified zoom factor
 * (deprecated)
 *
 * This returns the size of bitmap that should be used to display
 * the entire page at the given zoom factor. A zoom of 1.0
 * corresponds to 90 dpi.
 *
 * @param page         the page object
 * @param zoom         the zoom factor
 * @param pWidth       address for return of the width
 * @param pHeight      address for return of the height
 *
 * @return             error indication - 0 for success
 */
MuError MuOfficePage_getSizeForZoom(	MuOfficePage *page,
					float         zoom,
					int          *pWidth,
					int          *pHeight)
{
	MuOfficeDoc *doc;
	fz_rect rect;
	float w, h;

	if (!page)
		return MuError_BadNull;
	doc = page->doc;
	if (!doc)
		return MuError_BadNull;

	rect = fz_bound_page(doc->ctx, page->page);

	/* MuPDF measures in points (72ths of an inch). This API wants
	 * 90ths of an inch, so adjust. */
	w = 90 * (rect.x1 - rect.x0) / 72;
	h = 90 * (rect.y1 - rect.y0) / 72;

	if (pWidth)
		*pWidth = (int)(w * zoom + 0.5f);
	if (pHeight)
		*pHeight = (int)(h * zoom + 0.5f);

	return MuError_OK;
}

/**
 * Perform MuPDF native operations on a given page.
 *
 * The function is called with fz_context and fz_page
 * values that can be safely used (i.e. the context is
 * cloned/dropped appropriately around the function, and
 * locking is used to ensure that no other threads are
 * simultaneously using the document). Functions can
 * signal errors by fz_throw-ing.
 *
 * Due to the locking, it is best to ensure that as little
 * time is taken here as possible (i.e. if you fetch some
 * data and then spend a long time processing it, it is
 * probably best to fetch the data using MuOfficePage_run
 * and then process it outside). This avoids potentially
 * blocking the UI.
 *
 * @param page         the page object.
 * @param fn           the function to call with fz_context/fz_document
 *                     values.
 * @param arg          Opaque data pointer.
 *
 * @return             error indication - 0 for success
 */
MuError MuOfficePage_run(MuOfficePage *page, void (*fn)(fz_context *ctx, fz_page *page, void *arg), void *arg)
{
	fz_context *ctx;
	MuError err = MuError_OK;

	if (page == NULL)
		return MuError_BadNull;
	if (fn == NULL)
		return err;

	ctx = fz_clone_context(page->doc->mu->ctx);
	if (ctx == NULL)
		return MuError_OOM;

	muoffice_doc_lock(page->doc->mu);

	fz_try(ctx)
		fn(ctx, page->page, arg);
	fz_catch(ctx)
		err = MuError_Generic;

	muoffice_doc_unlock(page->doc->mu);

	fz_drop_context(ctx);

	return err;
}

static void render_worker(void *arg)
{
	MuOfficeRender *render = (MuOfficeRender *)arg;
	MuOfficePage *page = render->page;
	fz_context *ctx = fz_clone_context(page->doc->ctx);
	int err = 0;
	fz_pixmap *pixmap = NULL;
	fz_device *dev = NULL;
	float scalex;
	float scaley;
	fz_rect page_bounds;
	int locked = 0;

	if (ctx == NULL)
		return;

	fz_var(pixmap);
	fz_var(dev);
	fz_var(locked);

	fz_try(ctx)
	{
		if (page->list == NULL)
		{
			muoffice_doc_lock(page->doc->mu);
			locked = 1;
			page->list = fz_new_display_list_from_page(ctx, page->page);
			locked = 0;
			muoffice_doc_unlock(page->doc->mu);
		}
		/* Make a pixmap from the bitmap */
		if (!render->area_valid)
		{
			render->area.renderArea.x = 0;
			render->area.renderArea.y = 0;
			render->area.renderArea.width = render->bitmap->width;
			render->area.renderArea.height = render->bitmap->height;
		}
		pixmap = fz_new_pixmap_with_data(ctx,
						fz_device_rgb(ctx),
						render->area.renderArea.width,
						render->area.renderArea.height,
						NULL,
						1,
						render->bitmap->lineSkip,
						((unsigned char *)render->bitmap->memptr) +
							render->bitmap->lineSkip * ((int)render->area.renderArea.x + (int)render->area.origin.x) +
							4 * ((int)render->area.renderArea.y + (int)render->area.origin.y));
		/* Be a bit clever with the scaling to make sure we get
		 * integer width/heights. First calculate the target
		 * width/height. */
		page_bounds = fz_bound_page(ctx, render->page->page);
		scalex = (int)(90 * render->zoom * (page_bounds.x1 - page_bounds.x0) / 72 + 0.5f);
		scaley = (int)(90 * render->zoom * (page_bounds.y1 - page_bounds.y0) / 72 + 0.5f);
		/* Now calculate the actual scale factors required */
		scalex /= (page_bounds.x1 - page_bounds.x0);
		scaley /= (page_bounds.y1 - page_bounds.y0);
		/* Render the list */
		fz_clear_pixmap_with_value(ctx, pixmap, 0xFF);
		dev = fz_new_draw_device(ctx, fz_post_scale(fz_translate(-page_bounds.x0, -page_bounds.y0), scalex, scaley), pixmap);
		fz_run_display_list(ctx, page->list, dev, fz_identity, fz_infinite_rect, NULL);
		fz_close_device(ctx, dev);
	}
	fz_always(ctx)
	{
		fz_drop_pixmap(ctx, pixmap);
		fz_drop_device(ctx, dev);
	}
	fz_catch(ctx)
	{
		if (locked)
			muoffice_doc_unlock(page->doc->mu);
		err = MuError_Generic;
		goto fail;
	}

fail:
	if (render->progress)
		render->progress(render->cookie, err);
	render->error = err;

	fz_drop_context(ctx);
}

/**
 * Schedule the rendering of an area of document page to
 * an area of a bitmap.
 *
 * The alignment between page and bitmap is defined by specifying
 * document's origin within the bitmap, possibly either positive or
 * negative. A render object is returned via which the process can
 * be monitored or terminated.
 *
 * The progress function is called exactly once per render in either
 * the success or failure case.
 *
 * Note that, since a render object represents a running thread that
 * needs access to the page, document, and library objects, it is important
 * to call MuOfficeRender_destroy, not only before using or deallocating
 * the bitmap, but also before calling MuOfficePage_destroy, etc..
 *
 * @param page              the page to render
 * @param zoom              the zoom factor
 * @param bitmap            the bitmap
 * @param area              area to render
 * @param progressFn        the progress callback function
 * @param cookie            a pointer to pass to the callback function
 * @param pRender           Address for return of the render object
 *
 * @return                  error indication - 0 for success
 */
MuError MuOfficePage_render(	MuOfficePage             *page,
				float                     zoom,
			const	MuOfficeBitmap           *bitmap,
			const	MuOfficeRenderArea       *area,
				MuOfficeRenderProgressFn *progressFn,
				void                     *cookie,
				MuOfficeRender          **pRender)
{
	MuOfficeRender *render;
	MuOfficeDoc *doc;
	fz_context *ctx;

	if (!pRender)
		return MuError_BadNull;
	*pRender = NULL;
	if (!page)
		return MuError_BadNull;
	doc = page->doc;
	ctx = doc->ctx;

	render = Pal_Mem_calloc(1, sizeof(*render));
	if (render == NULL)
		return MuError_OOM;

	render->page = page;
	render->zoom = zoom;
	render->bitmap = bitmap;
	if (area)
	{
		render->area = *area;
		render->area_valid = 1;
	}
	else
	{
		render->area_valid = 0;
	}
	render->progress = progressFn;
	render->cookie = cookie;

	if (mu_create_thread(&render->thread, render_worker, render))
	{
		Pal_Mem_free(render);
		return MuError_OOM;
	}

	*pRender = render;

	return MuError_OK;
}

/**
 * Destroy a render
 *
 * This call destroys a MuOfficeRender object, aborting any current
 * render.
 *
 * This call is intended to support an app dealing with a user quickly
 * flicking through document pages. A render may be scheduled but, before
 * completion, be found not to be needed. In that case the bitmap will
 * need to be reused, which requires any existing render to be aborted.
 * The call to MuOfficeRender_destroy will cut short the render and
 * allow the bitmap to be reused immediately.
 *
 * @note If an active render thread is destroyed, it will be aborted.
 * While fast, this is not an instant operation. For maximum
 * responsiveness, it is best to 'abort' as soon as you realise you
 * don't need the render, and to destroy when you get the callback.
 *
 * @param render           The render object
 */
void MuOfficeRender_destroy(MuOfficeRender *render)
{
	if (!render)
		return;

	MuOfficeRender_abort(render);
	mu_destroy_thread(&render->thread);
	Pal_Mem_free(render);
}

/**
 * Abort a render
 *
 * This call aborts any rendering currently underway. The 'render
 * complete' callback (if any) given when the render was created will
 * still be called. If a render has completed, this call will have no
 * effect.
 *
 * This call will not block to wait for the render thread to stop, but
 * will cause it to stop as soon as it can in the background.
 *
 * @note It is important not to start any new render to the same bitmap
 * until the callback comes in (or until waitUntilComplete returns), as
 * otherwise you can have multiple renders drawing to the same bitmap
 * with unpredictable consequences.
 *
 * @param render           The render object to abort
 */
void MuOfficeRender_abort(MuOfficeRender *render)
{
	if (render)
		render->mu_cookie.abort = 1;
}

/**
 * Wait for a render to complete.
 *
 * This call will not return until rendering is complete, so on return
 * the bitmap will contain the page image (assuming the render didn't
 * run into an error condition) and will not be used further by any
 * background processing. Any error during rendering will be returned
 * from this function.
 *
 * This call may block the calling thread for a significant period of
 * time. To avoid blocking, supply a progress-monitoring callback
 * function to MuOfficePage_render.
 *
 * @param render           The render object to destroy
 * @return render error condition - 0 for no error.
 */
MuError MuOfficeRender_waitUntilComplete(MuOfficeRender *render)
{
	if (!render)
		return MuError_OK;

	mu_destroy_thread(&render->thread);

	return render->error;
}
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/* Copyright (C) 2009-2020 Artifex Software, Inc.
   All Rights Reserved.

   This software is provided AS-IS with no warranty, either express or
   implied.

   This software is distributed under license and may not be copied, modified
   or distributed except as expressly authorized under the terms of that
   license. Refer to licensing information at http://www.artifex.com
   or contact Artifex Software, Inc.,  1305 Grant Avenue - Suite 200,
   Novato, CA 94945, U.S.A., +1(415)492-9861, for further information.
*/

/* willus mod */
#ifndef MEMENTO_MUPDF_HACKS
#define MEMENTO_MUPDF_HACKS
#endif

#ifndef MEMENTO_CPP_EXTRAS_ONLY

/* Inspired by Fortify by Simon P Bullen. */

/* Set the following if you're only looking for leaks, not memory overwrites
 * to speed the operation */
/* #define MEMENTO_LEAKONLY */

/* Set the following to keep extra details about the history of blocks */
#define MEMENTO_DETAILS

/* Don't keep blocks around if they'd mean losing more than a quarter of
 * the freelist. */
#define MEMENTO_FREELIST_MAX_SINGLE_BLOCK (MEMENTO_FREELIST_MAX/4)

#define COMPILING_MEMENTO_C

/* SHUT UP, MSVC. I KNOW WHAT I AM DOING. */
#define _CRT_SECURE_NO_WARNINGS

/* We have some GS specific tweaks; more for the GS build environment than
 * anything else. */
/* #define MEMENTO_GS_HACKS */

#ifdef MEMENTO_GS_HACKS
/* For GS we include malloc_.h. Anyone else would just include memento.h */
#include "malloc_.h"
#include "memory_.h"
int atexit(void (*)(void));
#else
#ifdef MEMENTO_MUPDF_HACKS
#include "mupdf/memento.h"
#else
#include "memento.h"
#endif
#include <stdio.h>
#endif
#ifndef _MSC_VER
#include <stdint.h>
#include <limits.h>
#include <unistd.h>
#endif

#include <errno.h>
#include <stdlib.h>
#include <stdarg.h>
#include <string.h>

#ifdef __ANDROID__
#define MEMENTO_ANDROID
#include <stdio.h>
#endif

/* Workaround VS2012 (and earlier) missing va_copy. */
#ifdef _MSC_VER
# if _MSC_VER < 1800 /* Prior to 2013 */
#  ifndef va_copy
#   ifdef __va_copy
#    define va_copy(dst,src) __va_copy(dst,src)
#   else
#    define va_copy(dst,src) memcpy(&dst, &src, sizeof(va_list))
#   endif /* __va_copy */
#  endif /* va_copy */
# endif
#endif

/* Hacks to portably print large sizes */
#ifdef _MSC_VER
#define FMTZ "%llu"
#define FMTZ_CAST _int64
#define FMTP "0x%p"
#else
#define FMTZ "%zu"
#define FMTZ_CAST size_t
#define FMTP "%p"
#endif

#define UB(x) ((intptr_t)((x) & 0xFF))
#define B2I(x) (UB(x) | (UB(x)<<8) | (UB(x)<<16) | (UB(x)<<24))
#define B2P(x) ((void *)(B2I(x) | ((B2I(x)<<16)<<16)))
#define MEMENTO_PREFILL_UBYTE ((unsigned char)(MEMENTO_PREFILL))
#define MEMENTO_PREFILL_USHORT (((unsigned short)MEMENTO_PREFILL_UBYTE) | (((unsigned short)MEMENTO_PREFILL_UBYTE)<<8))
#define MEMENTO_PREFILL_UINT (((unsigned int)MEMENTO_PREFILL_USHORT) | (((unsigned int)MEMENTO_PREFILL_USHORT)<<16))
#define MEMENTO_PREFILL_PTR (void *)(((uintptr_t)MEMENTO_PREFILL_UINT) | ((((uintptr_t)MEMENTO_PREFILL_UINT)<<16)<<16))
#define MEMENTO_POSTFILL_UBYTE ((unsigned char)(MEMENTO_POSTFILL))
#define MEMENTO_POSTFILL_USHORT (((unsigned short)MEMENTO_POSTFILL_UBYTE) | (((unsigned short)MEMENTO_POSTFILL_UBYTE)<<8))
#define MEMENTO_POSTFILL_UINT (((unsigned int)MEMENTO_POSTFILL_USHORT) | (((unsigned int)MEMENTO_POSTFILL_USHORT)<<16))
#define MEMENTO_POSTFILL_PTR (void *)(((uintptr_t)MEMENTO_POSTFILL_UINT) | ((((uintptr_t)MEMENTO_POSTFILL_UINT)<<16)<<16))
#define MEMENTO_ALLOCFILL_UBYTE ((unsigned char)(MEMENTO_ALLOCFILL))
#define MEMENTO_ALLOCFILL_USHORT (((unsigned short)MEMENTO_ALLOCFILL_UBYTE) | (((unsigned short)MEMENTO_ALLOCFILL_UBYTE)<<8))
#define MEMENTO_ALLOCFILL_UINT (((unsigned int)MEMENTO_ALLOCFILL_USHORT) | (((unsigned int)MEMENTO_ALLOCFILL_USHORT)<<16))
#define MEMENTO_ALLOCFILL_PTR (void *)(((uintptr_t)MEMENTO_ALLOCFILL_UINT) | ((((uintptr_t)MEMENTO_ALLOCFILL_UINT)<<16)<<16))
#define MEMENTO_FREEFILL_UBYTE ((unsigned char)(MEMENTO_FREEFILL))
#define MEMENTO_FREEFILL_USHORT (((unsigned short)MEMENTO_FREEFILL_UBYTE) | (((unsigned short)MEMENTO_FREEFILL_UBYTE)<<8))
#define MEMENTO_FREEFILL_UINT (((unsigned int)MEMENTO_FREEFILL_USHORT) | (((unsigned int)MEMENTO_FREEFILL_USHORT)<<16))
#define MEMENTO_FREEFILL_PTR (void *)(((uintptr_t)MEMENTO_FREEFILL_UINT) | ((((uintptr_t)MEMENTO_FREEFILL_UINT)<<16)<<16))

#ifdef MEMENTO

#ifdef MEMENTO_ANDROID
#include <android/log.h>

static char log_buffer[4096];
static int log_fill = 0;

static char log_buffer2[4096];

static int
android_fprintf(FILE *file, const char *fmt, ...)
{
    va_list args;
    char *p, *q;

    va_start(args, fmt);
    vsnprintf(log_buffer2, sizeof(log_buffer2)-1, fmt, args);
    va_end(args);

    /* Ensure we are always null terminated */
    log_buffer2[sizeof(log_buffer2)-1] = 0;

    p = log_buffer2;
    q = p;
    do
    {
        /* Find the end of the string, or the next \n */
        while (*p && *p != '\n')
            p++;

        /* We need to output from q to p. Limit ourselves to what
         * will fit in the existing */
        if (p - q >= sizeof(log_buffer)-1 - log_fill)
                p = q + sizeof(log_buffer)-1 - log_fill;

        memcpy(&log_buffer[log_fill], q, p-q);
        log_fill += p-q;
        if (*p == '\n')
        {
            log_buffer[log_fill] = 0;
            __android_log_print(ANDROID_LOG_ERROR, "memento", "%s", log_buffer);
            usleep(1);
            log_fill = 0;
            p++; /* Skip over the \n */
        }
        else if (log_fill >= sizeof(log_buffer)-1)
        {
            log_buffer[sizeof(log_buffer2)-1] = 0;
            __android_log_print(ANDROID_LOG_ERROR, "memento", "%s", log_buffer);
            usleep(1);
            log_fill = 0;
        }
        q = p;
    }
    while (*p);

    return 0;
}

#define fprintf android_fprintf
#define MEMENTO_STACKTRACE_METHOD 3
#endif

/* _WIN64 defined implies _WIN32 will be */
#ifdef _WIN32
#include <windows.h>

static int
windows_fprintf(FILE *file, const char *fmt, ...)
{
    va_list args;
    char text[4096];
    int ret;

    va_start(args, fmt);
    ret = vfprintf(file, fmt, args);
    va_end(args);

    va_start(args, fmt);
    vsnprintf(text, 4096, fmt, args);
    OutputDebugStringA(text);
    va_end(args);

    return ret;
}

#define fprintf windows_fprintf
#endif

#ifndef MEMENTO_STACKTRACE_METHOD
#ifdef __GNUC__
#define MEMENTO_STACKTRACE_METHOD 1
#endif
#ifdef _WIN32
#define MEMENTO_STACKTRACE_METHOD 2
#endif
#endif

#if defined(__linux__) || defined(__OpenBSD__)
#define MEMENTO_HAS_FORK
#elif defined(__APPLE__) && defined(__MACH__)
#define MEMENTO_HAS_FORK
#endif

/* Define the underlying allocators, just in case */
void *MEMENTO_UNDERLYING_MALLOC(size_t);
void MEMENTO_UNDERLYING_FREE(void *);
void *MEMENTO_UNDERLYING_REALLOC(void *,size_t);
void *MEMENTO_UNDERLYING_CALLOC(size_t,size_t);

/* And some other standard functions we use. We don't include the header
 * files, just in case they pull in unexpected others. */
int atoi(const char *);
char *getenv(const char *);

/* How far to search for pointers in each block when calculating nestings */
/* mupdf needs at least 34000ish (sizeof(fz_shade))/ */
#define MEMENTO_PTRSEARCH 65536

#ifndef MEMENTO_MAXPATTERN
#define MEMENTO_MAXPATTERN 0
#endif

#ifdef MEMENTO_GS_HACKS
#include "valgrind.h"
#else
#ifdef HAVE_VALGRIND
#include "valgrind/memcheck.h"
#else
#define VALGRIND_MAKE_MEM_NOACCESS(p,s)  do { } while (0==1)
#define VALGRIND_MAKE_MEM_UNDEFINED(p,s)  do { } while (0==1)
#define VALGRIND_MAKE_MEM_DEFINED(p,s)  do { } while (0==1)
#endif
#endif

enum {
    Memento_PreSize  = 16,
    Memento_PostSize = 16
};

/* Some compile time checks */
typedef struct
{
    char MEMENTO_PRESIZE_MUST_BE_A_MULTIPLE_OF_4[Memento_PreSize & 3 ? -1 : 1];
    char MEMENTO_POSTSIZE_MUST_BE_A_MULTIPLE_OF_4[Memento_PostSize & 3 ? -1 : 1];
    char MEMENTO_POSTSIZE_MUST_BE_AT_LEAST_4[Memento_PostSize >= 4 ? 1 : -1];
    char MEMENTO_PRESIZE_MUST_BE_AT_LEAST_4[Memento_PreSize >= 4 ? 1 : -1];
} MEMENTO_SANITY_CHECK_STRUCT;

#define MEMENTO_UINT32 unsigned int
#define MEMENTO_UINT16 unsigned short

#define MEMENTO_PREFILL_UINT32  ((MEMENTO_UINT32)(MEMENTO_PREFILL  | (MEMENTO_PREFILL <<8) | (MEMENTO_PREFILL <<16) |(MEMENTO_PREFILL <<24)))
#define MEMENTO_POSTFILL_UINT16 ((MEMENTO_UINT16)(MEMENTO_POSTFILL | (MEMENTO_POSTFILL<<8)))
#define MEMENTO_POSTFILL_UINT32 ((MEMENTO_UINT32)(MEMENTO_POSTFILL | (MEMENTO_POSTFILL<<8) | (MEMENTO_POSTFILL<<16) |(MEMENTO_POSTFILL<<24)))
#define MEMENTO_FREEFILL_UINT16 ((MEMENTO_UINT16)(MEMENTO_FREEFILL | (MEMENTO_FREEFILL<<8)))
#define MEMENTO_FREEFILL_UINT32 ((MEMENTO_UINT32)(MEMENTO_FREEFILL | (MEMENTO_FREEFILL<<8) | (MEMENTO_FREEFILL<<16) |(MEMENTO_FREEFILL<<24)))

enum {
    Memento_Flag_OldBlock = 1,
    Memento_Flag_HasParent = 2,
    Memento_Flag_BreakOnFree = 4,
    Memento_Flag_BreakOnRealloc = 8,
    Memento_Flag_Freed = 16,
    Memento_Flag_KnownLeak = 32,
    Memento_Flag_Reported = 64
};

enum {
    Memento_EventType_malloc = 0,
    Memento_EventType_calloc = 1,
    Memento_EventType_realloc = 2,
    Memento_EventType_free = 3,
    Memento_EventType_new = 4,
    Memento_EventType_delete = 5,
    Memento_EventType_newArray = 6,
    Memento_EventType_deleteArray = 7,
    Memento_EventType_takeRef = 8,
    Memento_EventType_dropRef = 9,
    Memento_EventType_reference = 10,
    Memento_EventType_strdup = 11,
    Memento_EventType_asprintf = 12,
    Memento_EventType_vasprintf = 13
};

static const char *eventType[] =
{
    "malloc",
    "calloc",
    "realloc",
    "free",
    "new",
    "delete",
    "new[]",
    "delete[]",
    "takeRef",
    "dropRef",
    "reference",
    "strdup",
    "asprintf",
    "vasprintf"
};

/* When we list leaked blocks at the end of execution, we search for pointers
 * between blocks in order to be able to give a nice nested view.
 * Unfortunately, if you have are running your own allocator (such as
 * postscript's chunk allocator) you can often find that the header of the
 * block always contains pointers to next or previous blocks. This tends to
 * mean the nesting displayed is "uninteresting" at best :)
 *
 * As a hack to get around this, we have a define MEMENTO_SKIP_SEARCH that
 * indicates how many bytes to skip over at the start of the chunk.
 * This may cause us to miss true nestings, but such is life...
 */
#ifndef MEMENTO_SEARCH_SKIP
#ifdef MEMENTO_GS_HACKS
#define MEMENTO_SEARCH_SKIP (2*sizeof(void *))
#else
#define MEMENTO_SEARCH_SKIP 0
#endif
#endif

#define MEMENTO_CHILD_MAGIC   ((Memento_BlkHeader *)('M' | ('3' << 8) | ('m' << 16) | ('3' << 24)))
#define MEMENTO_SIBLING_MAGIC ((Memento_BlkHeader *)('n' | ('t' << 8) | ('0' << 16) | ('!' << 24)))

#ifdef MEMENTO_DETAILS
typedef struct Memento_BlkDetails Memento_BlkDetails;

struct Memento_BlkDetails
{
    Memento_BlkDetails *next;
    char                type;
    char                count;
    int                 sequence;
    void               *stack[1];
};
#endif /* MEMENTO_DETAILS */

typedef struct Memento_BlkHeader Memento_BlkHeader;

struct Memento_BlkHeader
{
    size_t               rawsize;
    int                  sequence;
    int                  lastCheckedOK;
    int                  flags;
    Memento_BlkHeader   *next;
    Memento_BlkHeader   *prev; /* Reused as 'parent' when printing nested list */

    const char          *label;

    /* Entries for nesting display calculations. Set to magic
     * values at all other time.  */
    Memento_BlkHeader   *child;
    Memento_BlkHeader   *sibling;

#ifdef MEMENTO_DETAILS
    Memento_BlkDetails  *details;
    Memento_BlkDetails **details_tail;
#endif

    char                 preblk[Memento_PreSize];
};

/* In future this could (should) be a smarter data structure, like, say,
 * splay trees. For now, we use a list.
 */
typedef struct Memento_Blocks
{
    Memento_BlkHeader *head;
    Memento_BlkHeader *tail;
} Memento_Blocks;

/* What sort of Mutex should we use? */
#ifdef MEMENTO_LOCKLESS
typedef int Memento_mutex;

static void Memento_initMutex(Memento_mutex *m)
{
    (void)m;
}

#define MEMENTO_DO_LOCK() do { } while (0)
#define MEMENTO_DO_UNLOCK() do { } while (0)

#else
#if defined(_WIN32) || defined(_WIN64)
/* Windows */
typedef CRITICAL_SECTION Memento_mutex;

static void Memento_initMutex(Memento_mutex *m)
{
    InitializeCriticalSection(m);
}

#define MEMENTO_DO_LOCK() \
    EnterCriticalSection(&memento.mutex)
#define MEMENTO_DO_UNLOCK() \
    LeaveCriticalSection(&memento.mutex)

#else
#include <pthread.h>
typedef pthread_mutex_t Memento_mutex;

static void Memento_initMutex(Memento_mutex *m)
{
    pthread_mutex_init(m, NULL);
}

#define MEMENTO_DO_LOCK() \
    pthread_mutex_lock(&memento.mutex)
#define MEMENTO_DO_UNLOCK() \
    pthread_mutex_unlock(&memento.mutex)

#endif
#endif

typedef struct {
    int begin;
    int end;
} Memento_range;

/* And our global structure */
static struct {
    int            inited;
    Memento_Blocks used;
    Memento_Blocks free;
    size_t         freeListSize;
    int            sequence;
    int            paranoia;
    int            paranoidAt;
    int            countdown;
    int            lastChecked;
    int            breakAt;
    int            failAt;
    int            failing;
    int            nextFailAt;
    int            squeezeAt;
    int            squeezing;
    int            segv;
    int            pattern;
    int            nextPattern;
    int            patternBit;
    int            leaking;
    int            hideMultipleReallocs;
    int            abortOnLeak;
    int            abortOnCorruption;
    int            verbose;
    size_t         maxMemory;
    size_t         alloc;
    size_t         peakAlloc;
    size_t         totalAlloc;
    size_t         numMallocs;
    size_t         numFrees;
    size_t         numReallocs;
    Memento_mutex  mutex;
    Memento_range *squeezes;
    int            squeezes_num;
    int            squeezes_pos;
    int            ignoreNewDelete;
} memento;

#define MEMENTO_EXTRASIZE (sizeof(Memento_BlkHeader) + Memento_PostSize)

/* Round up size S to the next multiple of N (where N is a power of 2) */
#define MEMENTO_ROUNDUP(S,N) ((S + N-1)&~(N-1))

#define MEMBLK_SIZE(s) MEMENTO_ROUNDUP(s + MEMENTO_EXTRASIZE, MEMENTO_MAXALIGN)

#define MEMBLK_FROMBLK(B)   (&((Memento_BlkHeader*)(void *)(B))[-1])
#define MEMBLK_TOBLK(B)     ((void*)(&((Memento_BlkHeader*)(void*)(B))[1]))
#define MEMBLK_POSTPTR(B) \
          (&((unsigned char *)(void *)(B))[(B)->rawsize + sizeof(Memento_BlkHeader)])

enum
{
    SkipStackBackTraceLevels = 4
};

#if defined(MEMENTO_STACKTRACE_METHOD) && MEMENTO_STACKTRACE_METHOD == 1
extern size_t backtrace(void **, int);
extern void backtrace_symbols_fd(void **, size_t, int);
extern char **backtrace_symbols(void **, size_t);

#define MEMENTO_BACKTRACE_MAX 256
static void (*print_stack_value)(void *address);

/* Libbacktrace gubbins - relies on us having libdl to load the .so */
#ifdef HAVE_LIBDL
#include <dlfcn.h>

typedef void (*backtrace_error_callback) (void *data, const char *msg, int errnum);

typedef struct backtrace_state *(*backtrace_create_state_type)(
    const char *filename, int threaded,
    backtrace_error_callback error_callback, void *data);

typedef int (*backtrace_full_callback) (void *data, uintptr_t pc,
                                        const char *filename, int lineno,
                                        const char *function);

typedef int (*backtrace_pcinfo_type)(struct backtrace_state *state,
                                     uintptr_t pc,
                                     backtrace_full_callback callback,
                                     backtrace_error_callback error_callback,
                                     void *data);

typedef void (*backtrace_syminfo_callback) (void *data, uintptr_t pc,
                                            const char *symname,
                                            uintptr_t symval,
                                            uintptr_t symsize);

typedef int (*backtrace_syminfo_type)(struct backtrace_state *state,
                                      uintptr_t addr,
                                      backtrace_syminfo_callback callback,
                                      backtrace_error_callback error_callback,
                                      void *data);

static backtrace_syminfo_type backtrace_syminfo;
static backtrace_create_state_type backtrace_create_state;
static backtrace_pcinfo_type backtrace_pcinfo;
static struct backtrace_state *my_backtrace_state;
static void *libbt;
static char backtrace_exe[4096];
static void *current_addr;

static void error2_cb(void *data, const char *msg, int errnum)
{
    (void)data;
    (void)msg;
    (void)errnum;
}

static void syminfo_cb(void *data, uintptr_t pc, const char *symname, uintptr_t symval, uintptr_t symsize)
{
    (void)data;
    (void)symval;
    (void)symsize;
    if (sizeof(void *) == 4)
        fprintf(stderr, "    0x%08lx %s\n", pc, symname?symname:"?");
    else
        fprintf(stderr, "    0x%016lx %s\n", pc, symname?symname:"?");
}

static void error_cb(void *data, const char *msg, int errnum)
{
    (void)data;
    (void)msg;
    (void)errnum;
    backtrace_syminfo(my_backtrace_state,
                     (uintptr_t)current_addr,
                     syminfo_cb,
                     error2_cb,
                     NULL);
}

static int full_cb(void *data, uintptr_t pc, const char *fname, int line, const char *fn)
{
    (void)data;
    if (sizeof(void *) == 4)
        fprintf(stderr, "    0x%08lx %s(%s:%d)\n", pc, fn?fn:"?", fname?fname:"?", line);
    else
        fprintf(stderr, "    0x%016lx %s(%s:%d)\n", pc, fn?fn:"?", fname?fname:"?", line);
    return 0;
}

static void print_stack_libbt(void *addr)
{
    current_addr = addr;
    backtrace_pcinfo(my_backtrace_state,
                     (uintptr_t)addr,
                     full_cb,
                     error_cb,
                     NULL);
}

static void print_stack_libbt_failed(void *addr)
{
    char **strings;
#if 0
    /* Let's use a hack from Julian Smith to call gdb to extract the information */
    /* Disabled for now, as I can't make this work. */
    static char command[1024];
    int e;
    static int gdb_invocation_failed = 0;

    if (gdb_invocation_failed == 0)
    {
        snprintf(command, sizeof(command),
                 //"gdb -q --batch -p=%i -ex 'info line *%p' -ex quit 2>/dev/null",
                 "gdb -q --batch -p=%i -ex 'info line *%p' -ex quit 2>/dev/null| egrep -v '(Thread debugging using)|(Using host libthread_db library)|(A debugging session is active)|(will be detached)|(Quit anyway)|(No such file or directory)|(^0x)|(^$)'",
                 getpid(), addr);
    printf("%s\n", command);
        e = system(command);
        if (e == 0)
            return; /* That'll do! */
        gdb_invocation_failed = 1; /* If it's failed once, it'll probably keep failing. */
    }
#endif

    /* We couldn't even get gdb! Make do. */
    strings = backtrace_symbols(&addr, 1);

    if (strings == NULL || strings[0] == NULL)
    {
        if (sizeof(void *) == 4)
            fprintf(stderr, "    [0x%08lx]\n", (uintptr_t)addr);
        else
            fprintf(stderr, "    [0x%016lx]\n", (uintptr_t)addr);
    }
    else
    {
        fprintf(stderr, "    %s\n", strings[0]);
    }
    (free)(strings);
}

static int init_libbt(void)
{
    static int libbt_inited = 0;

    if (libbt_inited)
        return 0;
    libbt_inited = 1;

    libbt = dlopen("libbacktrace.so", RTLD_LAZY);
    if (libbt == NULL)
        libbt = dlopen("/opt/lib/libbacktrace.so", RTLD_LAZY);
    if (libbt == NULL)
        libbt = dlopen("/lib/libbacktrace.so", RTLD_LAZY);
    if (libbt == NULL)
        libbt = dlopen("/usr/lib/libbacktrace.so", RTLD_LAZY);
    if (libbt == NULL)
        libbt = dlopen("/usr/local/lib/libbacktrace.so", RTLD_LAZY);
    if (libbt == NULL)
        goto fail;

    backtrace_create_state = dlsym(libbt, "backtrace_create_state");
    backtrace_syminfo      = dlsym(libbt, "backtrace_syminfo");
    backtrace_pcinfo       = dlsym(libbt, "backtrace_pcinfo");

    if (backtrace_create_state == NULL ||
        backtrace_syminfo == NULL ||
        backtrace_pcinfo == NULL)
    {
        goto fail;
    }

    my_backtrace_state = backtrace_create_state(backtrace_exe,
                                                1 /*BACKTRACE_SUPPORTS_THREADS*/,
                                                error_cb,
                                                NULL);
    if (my_backtrace_state == NULL)
        goto fail;

    print_stack_value = print_stack_libbt;

    return 1;

 fail:
    fprintf(stderr,
            "MEMENTO: libbacktrace.so failed to load; backtraces will be sparse.\n"
            "MEMENTO: See memento.h for how to rectify this.\n");
    libbt = NULL;
    backtrace_create_state = NULL;
    backtrace_syminfo = NULL;
    print_stack_value = print_stack_libbt_failed;
    return 0;
}
#endif

static void print_stack_default(void *addr)
{
    char **strings = backtrace_symbols(&addr, 1);

    if (strings == NULL || strings[0] == NULL)
    {
        fprintf(stderr, "    ["FMTP"]\n", addr);
    }
#ifdef HAVE_LIBDL
    else if (strchr(strings[0], ':') == NULL)
    {
        /* Probably a "path [address]" format string */
        char *s = strchr(strings[0], ' ');

        if (s != strings[0])
        {
            memcpy(backtrace_exe, strings[0], s - strings[0]);
            backtrace_exe[s-strings[0]] = 0;
            init_libbt();
            print_stack_value(addr);
        }
    }
#endif
    else
    {
        fprintf(stderr, "    %s\n", strings[0]);
    }
    free(strings);
}

static void Memento_initStacktracer(void)
{
    print_stack_value = print_stack_default;
}

static int Memento_getStacktrace(void **stack, int *skip)
{
    size_t num;

    num = backtrace(&stack[0], MEMENTO_BACKTRACE_MAX);

    *skip = SkipStackBackTraceLevels;
    if (num <= SkipStackBackTraceLevels)
        return 0;
    return (int)(num-SkipStackBackTraceLevels);
}

static void Memento_showStacktrace(void **stack, int numberOfFrames)
{
    int i;

    for (i = 0; i < numberOfFrames; i++)
    {
        print_stack_value(stack[i]);
    }
}
#elif defined(MEMENTO_STACKTRACE_METHOD) && MEMENTO_STACKTRACE_METHOD == 2
#include <Windows.h>

/* We use DbgHelp.dll rather than DbgHelp.lib. This avoids us needing
 * extra link time complications, and enables us to fall back gracefully
 * if the DLL cannot be found.
 *
 * To achieve this we have our own potted versions of the required types
 * inline here.
 */
#ifdef _WIN64
typedef DWORD64 DWORD_NATIVESIZED;
#else
typedef DWORD DWORD_NATIVESIZED;
#endif

#define MEMENTO_BACKTRACE_MAX 64

typedef USHORT (__stdcall *My_CaptureStackBackTraceType)(__in ULONG, __in ULONG, __out PVOID*, __out_opt PULONG);

typedef struct MY_IMAGEHLP_LINE {
    DWORD    SizeOfStruct;
    PVOID    Key;
    DWORD    LineNumber;
    PCHAR    FileName;
    DWORD_NATIVESIZED    Address;
} MY_IMAGEHLP_LINE, *MY_PIMAGEHLP_LINE;

typedef BOOL (__stdcall *My_SymGetLineFromAddrType)(HANDLE hProcess, DWORD_NATIVESIZED dwAddr, PDWORD pdwDisplacement, MY_PIMAGEHLP_LINE Line);

typedef struct MY_SYMBOL_INFO {
    ULONG       SizeOfStruct;
    ULONG       TypeIndex;        // Type Index of symbol
    ULONG64     Reserved[2];
    ULONG       info;
    ULONG       Size;
    ULONG64     ModBase;          // Base Address of module containing this symbol
    ULONG       Flags;
    ULONG64     Value;            // Value of symbol, ValuePresent should be 1
    ULONG64     Address;          // Address of symbol including base address of module
    ULONG       Register;         // register holding value or pointer to value
    ULONG       Scope;            // scope of the symbol
    ULONG       Tag;              // pdb classification
    ULONG       NameLen;          // Actual length of name
    ULONG       MaxNameLen;
    CHAR        Name[1];          // Name of symbol
} MY_SYMBOL_INFO, *MY_PSYMBOL_INFO;

typedef BOOL (__stdcall *My_SymFromAddrType)(HANDLE hProcess, DWORD64 Address, PDWORD64 Displacement, MY_PSYMBOL_INFO Symbol);
typedef BOOL (__stdcall *My_SymInitializeType)(HANDLE hProcess, PSTR UserSearchPath, BOOL fInvadeProcess);

static My_CaptureStackBackTraceType Memento_CaptureStackBackTrace;
static My_SymGetLineFromAddrType Memento_SymGetLineFromAddr;
static My_SymFromAddrType Memento_SymFromAddr;
static My_SymInitializeType Memento_SymInitialize;
static HANDLE Memento_process;

static void Memento_initStacktracer(void)
{
    HMODULE mod = LoadLibrary("kernel32.dll");

    if (mod == NULL)
        return;
    Memento_CaptureStackBackTrace = (My_CaptureStackBackTraceType)(GetProcAddress(mod, "RtlCaptureStackBackTrace"));
    if (Memento_CaptureStackBackTrace == NULL)
        return;
    mod = LoadLibrary("Dbghelp.dll");
    if (mod == NULL) {
        Memento_CaptureStackBackTrace = NULL;
        return;
    }
    Memento_SymGetLineFromAddr =
            (My_SymGetLineFromAddrType)(GetProcAddress(mod,
#ifdef _WIN64
                                                       "SymGetLineFromAddr64"
#else
                                                       "SymGetLineFromAddr"
#endif
                                        ));
    if (Memento_SymGetLineFromAddr == NULL) {
        Memento_CaptureStackBackTrace = NULL;
        return;
    }
    Memento_SymFromAddr = (My_SymFromAddrType)(GetProcAddress(mod, "SymFromAddr"));
    if (Memento_SymFromAddr == NULL) {
        Memento_CaptureStackBackTrace = NULL;
        return;
    }
    Memento_SymInitialize = (My_SymInitializeType)(GetProcAddress(mod, "SymInitialize"));
    if (Memento_SymInitialize == NULL) {
        Memento_CaptureStackBackTrace = NULL;
        return;
    }
    Memento_process = GetCurrentProcess();
    Memento_SymInitialize(Memento_process, NULL, TRUE);
}

static int Memento_getStacktrace(void **stack, int *skip)
{
    if (Memento_CaptureStackBackTrace == NULL)
        return 0;

    *skip = 0;
    /* Limit us to 63 levels due to windows bug */
    return Memento_CaptureStackBackTrace(SkipStackBackTraceLevels, 63-SkipStackBackTraceLevels, stack, NULL);
}

static void Memento_showStacktrace(void **stack, int numberOfFrames)
{
    MY_IMAGEHLP_LINE line;
    int i;
    char symbol_buffer[sizeof(MY_SYMBOL_INFO) + 1024 + 1];
    MY_SYMBOL_INFO *symbol = (MY_SYMBOL_INFO *)symbol_buffer;

    symbol->MaxNameLen = 1024;
    symbol->SizeOfStruct = sizeof(MY_SYMBOL_INFO);
    line.SizeOfStruct = sizeof(MY_IMAGEHLP_LINE);
    for (i = 0; i < numberOfFrames; i++)
    {
        DWORD64 dwDisplacement64;
        DWORD dwDisplacement;
        Memento_SymFromAddr(Memento_process, (DWORD64)(stack[i]), &dwDisplacement64, symbol);
        Memento_SymGetLineFromAddr(Memento_process, (DWORD_NATIVESIZED)(stack[i]), &dwDisplacement, &line);
        fprintf(stderr, "    %s in %s:%d\n", symbol->Name, line.FileName, line.LineNumber);
    }
}
#elif defined(MEMENTO_STACKTRACE_METHOD) && MEMENTO_STACKTRACE_METHOD == 3

#include <unwind.h>
#include <dlfcn.h>

/* From cxxabi.h */
extern char* __cxa_demangle(const char* mangled_name,
                            char*       output_buffer,
                            size_t*     length,
                            int*        status);

static void Memento_initStacktracer(void)
{
}

#define MEMENTO_BACKTRACE_MAX 256

typedef struct
{
    int count;
    void **addr;
} my_unwind_details;

static _Unwind_Reason_Code unwind_populate_callback(struct _Unwind_Context *context,
                                                    void *arg)
{
    my_unwind_details *uw = (my_unwind_details *)arg;
    int count = uw->count;

    if (count >= MEMENTO_BACKTRACE_MAX)
        return _URC_END_OF_STACK;

    uw->addr[count] = (void *)_Unwind_GetIP(context);
    uw->count++;

    return _URC_NO_REASON;
}

static int Memento_getStacktrace(void **stack, int *skip)
{
    my_unwind_details uw = { 0, stack };

    *skip = 0;

    /* Collect the backtrace. Deliberately only unwind once,
     * and avoid using malloc etc until this completes just
     * in case. */
    _Unwind_Backtrace(unwind_populate_callback, &uw);
    if (uw.count <= SkipStackBackTraceLevels)
        return 0;

    *skip = SkipStackBackTraceLevels;
    return uw.count-SkipStackBackTraceLevels;
}

static void Memento_showStacktrace(void **stack, int numberOfFrames)
{
    int i;

    for (i = 0; i < numberOfFrames; i++)
    {
        Dl_info info;
        if (dladdr(stack[i], &info))
        {
            int status = 0;
            const char *sym = info.dli_sname ? info.dli_sname : "<unknown>";
            char *demangled = __cxa_demangle(sym, NULL, 0, &status);
            int offset = stack[i] - info.dli_saddr;
            fprintf(stderr, "    ["FMTP"]%s(+0x%x)\n", stack[i], demangled && status == 0 ? demangled : sym, offset);
            free(demangled);
        }
        else
        {
            fprintf(stderr, "    ["FMTP"]\n", stack[i]);
        }
    }
}

#else
static void Memento_initStacktracer(void)
{
}

static int Memento_getStacktrace(void **stack, int *skip)
{
    *skip = 0;
    return 0;
}

static void Memento_showStacktrace(void **stack, int numberOfFrames)
{
}
#endif /* MEMENTO_STACKTRACE_METHOD */

#ifdef MEMENTO_DETAILS
static void Memento_storeDetails(Memento_BlkHeader *head, int type)
{
    void *stack[MEMENTO_BACKTRACE_MAX];
    Memento_BlkDetails *details;
    int count;
    int skip;

    if (head == NULL)
        return;

#ifdef MEMENTO_STACKTRACE_METHOD
    count = Memento_getStacktrace(stack, &skip);
#else
    skip = 0;
    count = 0;
#endif

    details = MEMENTO_UNDERLYING_MALLOC(sizeof(*details) + (count-1) * sizeof(void *));
    if (details == NULL)
        return;

    if (count)
        memcpy(&details->stack, &stack[skip], count * sizeof(void *));

    details->type = (char)type;
    details->count = (char)count;
    details->sequence = memento.sequence;
    details->next = NULL;
    VALGRIND_MAKE_MEM_DEFINED(&head->details_tail, sizeof(head->details_tail));
    *head->details_tail = details;
    head->details_tail = &details->next;
    VALGRIND_MAKE_MEM_NOACCESS(&head->details_tail, sizeof(head->details_tail));
}
#endif

void (Memento_bt)(void)
{
#ifdef MEMENTO_STACKTRACE_METHOD
    void *stack[MEMENTO_BACKTRACE_MAX];
    int count;
    int skip;

    count = Memento_getStacktrace(stack, &skip);
    Memento_showStacktrace(&stack[skip-2], count-skip+2);
#endif
}

static void Memento_bt_internal(int skip2)
{
#ifdef MEMENTO_STACKTRACE_METHOD
    void *stack[MEMENTO_BACKTRACE_MAX];
    int count;
    int skip;

    count = Memento_getStacktrace(stack, &skip);
    Memento_showStacktrace(&stack[skip+skip2], count-skip-skip2);
#endif
}

static int Memento_checkAllMemoryLocked(void);

void Memento_breakpoint(void)
{
    /* A handy externally visible function for breakpointing */
#if 0 /* Enable this to force automatic breakpointing */
#ifndef NDEBUG
#ifdef _MSC_VER
    __asm int 3;
#endif
#endif
#endif
}

static void Memento_init(void);

#define MEMENTO_LOCK() \
do { if (!memento.inited) Memento_init(); MEMENTO_DO_LOCK(); } while (0)

#define MEMENTO_UNLOCK() \
do { MEMENTO_DO_UNLOCK(); } while (0)

/* Do this as a macro to prevent another level in the callstack,
 * which is annoying while stepping. */
#define Memento_breakpointLocked() \
do { MEMENTO_UNLOCK(); Memento_breakpoint(); MEMENTO_LOCK(); } while (0)

static void Memento_addBlockHead(Memento_Blocks    *blks,
                                 Memento_BlkHeader *b,
                                 int                type)
{
    if (blks->tail == NULL)
        blks->tail = b;
    b->next    = blks->head;
    b->prev    = NULL;
    if (blks->head)
    {
        VALGRIND_MAKE_MEM_DEFINED(&blks->head->prev, sizeof(blks->head->prev));
        blks->head->prev = b;
        VALGRIND_MAKE_MEM_NOACCESS(&blks->head->prev, sizeof(blks->head->prev));
    }
    blks->head = b;
#ifndef MEMENTO_LEAKONLY
    memset(b->preblk, MEMENTO_PREFILL, Memento_PreSize);
    memset(MEMBLK_POSTPTR(b), MEMENTO_POSTFILL, Memento_PostSize);
#endif
    VALGRIND_MAKE_MEM_NOACCESS(MEMBLK_POSTPTR(b), Memento_PostSize);
    if (type == 0) { /* malloc */
        VALGRIND_MAKE_MEM_UNDEFINED(MEMBLK_TOBLK(b), b->rawsize);
    } else if (type == 1) { /* free */
        VALGRIND_MAKE_MEM_NOACCESS(MEMBLK_TOBLK(b), b->rawsize);
    }
    VALGRIND_MAKE_MEM_NOACCESS(b, sizeof(Memento_BlkHeader));
}

static void Memento_addBlockTail(Memento_Blocks    *blks,
                                 Memento_BlkHeader *b,
                                 int                type)
{
    VALGRIND_MAKE_MEM_DEFINED(&blks->tail, sizeof(Memento_BlkHeader *));
    if (blks->head == NULL)
        blks->head = b;
    b->prev = blks->tail;
    b->next = NULL;
    if (blks->tail) {
        VALGRIND_MAKE_MEM_DEFINED(&blks->tail->next, sizeof(blks->tail->next));
        blks->tail->next = b;
        VALGRIND_MAKE_MEM_NOACCESS(&blks->tail->next, sizeof(blks->tail->next));
    }
    blks->tail = b;
#ifndef MEMENTO_LEAKONLY
    memset(b->preblk, MEMENTO_PREFILL, Memento_PreSize);
    memset(MEMBLK_POSTPTR(b), MEMENTO_POSTFILL, Memento_PostSize);
#endif
    VALGRIND_MAKE_MEM_NOACCESS(MEMBLK_POSTPTR(b), Memento_PostSize);
    if (type == 0) { /* malloc */
        VALGRIND_MAKE_MEM_UNDEFINED(MEMBLK_TOBLK(b), b->rawsize);
    } else if (type == 1) { /* free */
        VALGRIND_MAKE_MEM_NOACCESS(MEMBLK_TOBLK(b), b->rawsize);
    }
    VALGRIND_MAKE_MEM_NOACCESS(b, sizeof(Memento_BlkHeader));
    VALGRIND_MAKE_MEM_NOACCESS(&blks->tail, sizeof(Memento_BlkHeader *));
}

typedef struct BlkCheckData {
    int found;
    int preCorrupt;
    int postCorrupt;
    int freeCorrupt;
    size_t index;
} BlkCheckData;

#ifndef MEMENTO_LEAKONLY
static int Memento_Internal_checkAllocedBlock(Memento_BlkHeader *b, void *arg)
{
    int             i;
    MEMENTO_UINT32 *ip;
    unsigned char  *p;
    BlkCheckData   *data = (BlkCheckData *)arg;

    ip = (MEMENTO_UINT32 *)(void *)(b->preblk);
    i = Memento_PreSize>>2;
    do {
        if (*ip++ != MEMENTO_PREFILL_UINT32)
            goto pre_corrupt;
    } while (--i);
    if (0) {
pre_corrupt:
        data->preCorrupt = 1;
    }
    /* Postfill may not be aligned, so have to be slower */
    p = MEMBLK_POSTPTR(b);
    i = Memento_PostSize-4;
    if ((intptr_t)p & 1)
    {
        if (*p++ != MEMENTO_POSTFILL)
            goto post_corrupt;
        i--;
    }
    if ((intptr_t)p & 2)
    {
        if (*(MEMENTO_UINT16 *)p != MEMENTO_POSTFILL_UINT16)
            goto post_corrupt;
        p += 2;
        i -= 2;
    }
    do {
        if (*(MEMENTO_UINT32 *)p != MEMENTO_POSTFILL_UINT32)
            goto post_corrupt;
        p += 4;
        i -= 4;
    } while (i >= 0);
    if (i & 2)
    {
        if (*(MEMENTO_UINT16 *)p != MEMENTO_POSTFILL_UINT16)
            goto post_corrupt;
        p += 2;
    }
    if (i & 1)
    {
        if (*p != MEMENTO_POSTFILL)
            goto post_corrupt;
    }
    if (0) {
post_corrupt:
        data->postCorrupt = 1;
    }
    if ((data->freeCorrupt | data->preCorrupt | data->postCorrupt) == 0) {
        b->lastCheckedOK = memento.sequence;
    }
    data->found |= 1;
    return 0;
}

static int Memento_Internal_checkFreedBlock(Memento_BlkHeader *b, void *arg)
{
    size_t         i;
    unsigned char *p;
    BlkCheckData  *data = (BlkCheckData *)arg;

    p = MEMBLK_TOBLK(b); /* p will always be aligned */
    i = b->rawsize;
    /* Attempt to speed this up by checking an (aligned) int at a time */
    if (i >= 4) {
        i -= 4;
        do {
            if (*(MEMENTO_UINT32 *)p != MEMENTO_FREEFILL_UINT32)
                goto mismatch4;
            p += 4;
            i -= 4;
        } while (i > 0);
        i += 4;
    }
    if (i & 2) {
        if (*(MEMENTO_UINT16 *)p != MEMENTO_FREEFILL_UINT16)
            goto mismatch;
        p += 2;
        i -= 2;
    }
    if (0) {
mismatch4:
        i += 4;
    }
mismatch:
    while (i) {
        if (*p++ != (unsigned char)MEMENTO_FREEFILL)
            break;
        i--;
    }
    if (i) {
        data->freeCorrupt = 1;
        data->index       = b->rawsize-i;
    }
    return Memento_Internal_checkAllocedBlock(b, arg);
}
#endif /* MEMENTO_LEAKONLY */

static void Memento_removeBlock(Memento_Blocks    *blks,
                                Memento_BlkHeader *b)
{
    VALGRIND_MAKE_MEM_DEFINED(b, sizeof(*b));
    if (b->next) {
        VALGRIND_MAKE_MEM_DEFINED(&b->next->prev, sizeof(b->next->prev));
        b->next->prev = b->prev;
        VALGRIND_MAKE_MEM_NOACCESS(&b->next->prev, sizeof(b->next->prev));
    }
    if (b->prev) {
        VALGRIND_MAKE_MEM_DEFINED(&b->prev->next, sizeof(b->prev->next));
        b->prev->next = b->next;
        VALGRIND_MAKE_MEM_NOACCESS(&b->prev->next, sizeof(b->prev->next));
    }
    if (blks->tail == b)
        blks->tail = b->prev;
    if (blks->head == b)
        blks->head = b->next;
}

static void free_block(Memento_BlkHeader *head)
{
#ifdef MEMENTO_DETAILS
    Memento_BlkDetails *details = head->details;

    while (details)
    {
        Memento_BlkDetails *next = details->next;
        MEMENTO_UNDERLYING_FREE(details);
        details = next;
    }
#endif
    MEMENTO_UNDERLYING_FREE(head);
}

static int Memento_Internal_makeSpace(size_t space)
{
    /* If too big, it can never go on the freelist */
    if (space > MEMENTO_FREELIST_MAX_SINGLE_BLOCK)
        return 0;
    /* Pretend we added it on. */
    memento.freeListSize += space;
    /* Ditch blocks until it fits within our limit */
    while (memento.freeListSize > MEMENTO_FREELIST_MAX) {
        Memento_BlkHeader *head = memento.free.head;
        VALGRIND_MAKE_MEM_DEFINED(head, sizeof(*head));
        memento.free.head = head->next;
        memento.freeListSize -= MEMBLK_SIZE(head->rawsize);
        free_block(head);
    }
    /* Make sure we haven't just completely emptied the free list */
    /* (This should never happen, but belt and braces... */
    if (memento.free.head == NULL)
        memento.free.tail = NULL;
    return 1;
}

static int Memento_appBlocks(Memento_Blocks *blks,
                             int             (*app)(Memento_BlkHeader *,
                                                    void *),
                             void           *arg)
{
    Memento_BlkHeader *head = blks->head;
    Memento_BlkHeader *next;
    int                result;
    while (head) {
        VALGRIND_MAKE_MEM_DEFINED(head, sizeof(Memento_BlkHeader));
        VALGRIND_MAKE_MEM_DEFINED(MEMBLK_TOBLK(head),
                                  head->rawsize + Memento_PostSize);
        result = app(head, arg);
        next = head->next;
        VALGRIND_MAKE_MEM_NOACCESS(MEMBLK_POSTPTR(head), Memento_PostSize);
        VALGRIND_MAKE_MEM_NOACCESS(head, sizeof(Memento_BlkHeader));
        if (result)
            return result;
        head = next;
    }
    return 0;
}

#ifndef MEMENTO_LEAKONLY
/* Distrustful - check the block is a real one */
static int Memento_appBlockUser(Memento_Blocks    *blks,
                                int                (*app)(Memento_BlkHeader *,
                                                          void *),
                                void              *arg,
                                Memento_BlkHeader *b)
{
    Memento_BlkHeader *head = blks->head;
    Memento_BlkHeader *next;
    int                result;
    while (head && head != b) {
        VALGRIND_MAKE_MEM_DEFINED(head, sizeof(Memento_BlkHeader));
        next = head->next;
       VALGRIND_MAKE_MEM_NOACCESS(MEMBLK_POSTPTR(head), Memento_PostSize);
        head = next;
    }
    if (head == b) {
        VALGRIND_MAKE_MEM_DEFINED(head, sizeof(Memento_BlkHeader));
        VALGRIND_MAKE_MEM_DEFINED(MEMBLK_TOBLK(head),
                                  head->rawsize + Memento_PostSize);
        result = app(head, arg);
        VALGRIND_MAKE_MEM_NOACCESS(MEMBLK_POSTPTR(head), Memento_PostSize);
        VALGRIND_MAKE_MEM_NOACCESS(head, sizeof(Memento_BlkHeader));
        return result;
    }
    return 0;
}

static int Memento_appBlock(Memento_Blocks    *blks,
                            int                (*app)(Memento_BlkHeader *,
                                                      void *),
                            void              *arg,
                            Memento_BlkHeader *b)
{
    int result;
    (void)blks;
    VALGRIND_MAKE_MEM_DEFINED(b, sizeof(Memento_BlkHeader));
    VALGRIND_MAKE_MEM_DEFINED(MEMBLK_TOBLK(b),
                              b->rawsize + Memento_PostSize);
    result = app(b, arg);
    VALGRIND_MAKE_MEM_NOACCESS(MEMBLK_POSTPTR(b), Memento_PostSize);
    VALGRIND_MAKE_MEM_NOACCESS(b, sizeof(Memento_BlkHeader));
    return result;
}
#endif /* MEMENTO_LEAKONLY */

static int showBlock(Memento_BlkHeader *b, int space)
{
    int seq;
    VALGRIND_MAKE_MEM_DEFINED(b, sizeof(Memento_BlkHeader));
    fprintf(stderr, FMTP":(size=" FMTZ ",num=%d)",
            MEMBLK_TOBLK(b), (FMTZ_CAST)b->rawsize, b->sequence);
    if (b->label)
        fprintf(stderr, "%c(%s)", space, b->label);
    if (b->flags & Memento_Flag_KnownLeak)
        fprintf(stderr, "(Known Leak)");
    seq = b->sequence;
    VALGRIND_MAKE_MEM_NOACCESS(b, sizeof(Memento_BlkHeader));
    return seq;
}

static void blockDisplay(Memento_BlkHeader *b, int n)
{
    n++;
    while (n > 40)
    {
            fprintf(stderr, "*");
            n -= 40;
    }
    while(n > 0)
    {
        int i = n;
        if (i > 32)
            i = 32;
        n -= i;
        fprintf(stderr, "%s", &"                                "[32-i]);
    }
    showBlock(b, '\t');
    fprintf(stderr, "\n");
}

static int Memento_listBlock(Memento_BlkHeader *b,
                             void              *arg)
{
    size_t *counts = (size_t *)arg;
    blockDisplay(b, 0);
    counts[0]++;
    VALGRIND_MAKE_MEM_DEFINED(b, sizeof(Memento_BlkHeader));
    counts[1]+= b->rawsize;
    VALGRIND_MAKE_MEM_NOACCESS(b, sizeof(Memento_BlkHeader));
    return 0;
}

static void doNestedDisplay(Memento_BlkHeader *b,
                            int depth)
{
    /* Try and avoid recursion if we can help it */
    do {
        Memento_BlkHeader *c = NULL;
        blockDisplay(b, depth);
        VALGRIND_MAKE_MEM_DEFINED(b, sizeof(Memento_BlkHeader));
        if (b->sibling) {
            c = b->child;
            b = b->sibling;
        } else {
            b = b->child;
            depth++;
        }
        VALGRIND_MAKE_MEM_NOACCESS(b, sizeof(Memento_BlkHeader));
        if (c)
            doNestedDisplay(c, depth+1);
    } while (b);
}

static int ptrcmp(const void *a_, const void *b_)
{
    const char **a = (const char **)a_;
    const char **b = (const char **)b_;
    return (int)(*a-*b);
}

static
int Memento_listBlocksNested(void)
{
    int count, i;
    size_t size;
    Memento_BlkHeader *b, *prev;
    void **blocks, *minptr, *maxptr;
    intptr_t mask;

    /* Count the blocks */
    count = 0;
    size = 0;
    for (b = memento.used.head; b; b = b->next) {
        VALGRIND_MAKE_MEM_DEFINED(b, sizeof(*b));
        size += b->rawsize;
        count++;
    }

    /* Make our block list */
    blocks = MEMENTO_UNDERLYING_MALLOC(sizeof(void *) * count);
    if (blocks == NULL)
        return 1;

    /* Populate our block list */
    b = memento.used.head;
    minptr = maxptr = MEMBLK_TOBLK(b);
    mask = (intptr_t)minptr;
    for (i = 0; b; b = b->next, i++) {
        void *p = MEMBLK_TOBLK(b);
        mask &= (intptr_t)p;
        if (p < minptr)
            minptr = p;
        if (p > maxptr)
            maxptr = p;
        blocks[i] = p;
        b->flags &= ~Memento_Flag_HasParent;
        b->child   = NULL;
        b->sibling = NULL;
        b->prev    = NULL; /* parent */
    }
    qsort(blocks, count, sizeof(void *), ptrcmp);

    /* Now, calculate tree */
    for (b = memento.used.head; b; b = b->next) {
        char *p = MEMBLK_TOBLK(b);
        size_t end = (b->rawsize < MEMENTO_PTRSEARCH ? b->rawsize : MEMENTO_PTRSEARCH);
        size_t z;
        VALGRIND_MAKE_MEM_DEFINED(p, end);
        if (end > sizeof(void *)-1)
            end -= sizeof(void *)-1;
        else
            end = 0;
        for (z = MEMENTO_SEARCH_SKIP; z < end; z += sizeof(void *)) {
            void *q = *(void **)(&p[z]);
            void **r;

            /* Do trivial checks on pointer */
            if ((mask & (intptr_t)q) != mask || q < minptr || q > maxptr)
                continue;

            /* Search for pointer */
            r = bsearch(&q, blocks, count, sizeof(void *), ptrcmp);
            if (r) {
                /* Found child */
                Memento_BlkHeader *child = MEMBLK_FROMBLK(*r);
                Memento_BlkHeader *parent;

                /* We're assuming tree structure, not graph - ignore second
                 * and subsequent pointers. */
                if (child->prev != NULL) /* parent */
                    continue;
                if (child->flags & Memento_Flag_HasParent)
                    continue;

                /* Not interested in pointers to ourself! */
                if (child == b)
                    continue;

                /* We're also assuming acyclicness here. If this is one of
                 * our parents, ignore it. */
                parent = b->prev; /* parent */
                while (parent != NULL && parent != child)
                    parent = parent->prev; /* parent */
                if (parent == child)
                    continue;

                child->sibling = b->child;
                b->child = child;
                child->prev = b; /* parent */
                child->flags |= Memento_Flag_HasParent;
            }
        }
    }

    /* Now display with nesting */
    if (memento.verbose) {
        for (b = memento.used.head; b; b = b->next) {
            if ((b->flags & Memento_Flag_HasParent) == 0)
                doNestedDisplay(b, 0);
        }
    }
    else {
        fprintf(stderr, " [!verbose: Not showing nestings.]\n");
    }
    fprintf(stderr, " Total number of blocks = %d\n", count);
    fprintf(stderr, " Total size of blocks = "FMTZ"\n", (FMTZ_CAST)size);

    MEMENTO_UNDERLYING_FREE(blocks);

    /* Now put the blocks back for valgrind, and restore the prev
     * and magic values. */
    prev = NULL;
    for (b = memento.used.head; b;) {
      Memento_BlkHeader *next = b->next;
      b->prev = prev;
      b->child = MEMENTO_CHILD_MAGIC;
      b->sibling = MEMENTO_SIBLING_MAGIC;
      prev = b;
      VALGRIND_MAKE_MEM_NOACCESS(b, sizeof(*b));
      b = next;
    }

    return 0;
}

void Memento_listBlocks(void)
{
    MEMENTO_LOCK();
    fprintf(stderr, "Allocated blocks:\n");
    if (Memento_listBlocksNested())
    {
        size_t counts[2];
        counts[0] = 0;
        counts[1] = 0;
        Memento_appBlocks(&memento.used, Memento_listBlock, &counts[0]);
        fprintf(stderr, " Total number of blocks = "FMTZ"\n", (FMTZ_CAST)counts[0]);
        fprintf(stderr, " Total size of blocks = "FMTZ"\n", (FMTZ_CAST)counts[1]);
    }
    MEMENTO_UNLOCK();
}

static int Memento_listNewBlock(Memento_BlkHeader *b,
                                void              *arg)
{
    if (b->flags & Memento_Flag_OldBlock)
        return 0;
    b->flags |= Memento_Flag_OldBlock;
    return Memento_listBlock(b, arg);
}

void Memento_listNewBlocks(void)
{
    size_t counts[2];
    MEMENTO_LOCK();
    counts[0] = 0;
    counts[1] = 0;
    fprintf(stderr, "Blocks allocated and still extant since last list:\n");
    Memento_appBlocks(&memento.used, Memento_listNewBlock, &counts[0]);
    fprintf(stderr, "  Total number of blocks = "FMTZ"\n", (FMTZ_CAST)counts[0]);
    fprintf(stderr, "  Total size of blocks = "FMTZ"\n", (FMTZ_CAST)counts[1]);
    MEMENTO_UNLOCK();
}

static void Memento_endStats(void)
{
    fprintf(stderr, "Total memory malloced = "FMTZ" bytes\n", (FMTZ_CAST)memento.totalAlloc);
    fprintf(stderr, "Peak memory malloced = "FMTZ" bytes\n", (FMTZ_CAST)memento.peakAlloc);
    fprintf(stderr, FMTZ" mallocs, "FMTZ" frees, "FMTZ" reallocs\n", (FMTZ_CAST)memento.numMallocs,
            (FMTZ_CAST)memento.numFrees, (FMTZ_CAST)memento.numReallocs);
    fprintf(stderr, "Average allocation size "FMTZ" bytes\n", (FMTZ_CAST)
            (memento.numMallocs != 0 ? memento.totalAlloc/memento.numMallocs: 0));
}

void Memento_stats(void)
{
    MEMENTO_LOCK();
    fprintf(stderr, "Current memory malloced = "FMTZ" bytes\n", (FMTZ_CAST)memento.alloc);
    Memento_endStats();
    MEMENTO_UNLOCK();
}

#ifdef MEMENTO_DETAILS
static int showInfo(Memento_BlkHeader *b, void *arg)
{
    Memento_BlkDetails *details;

    (void)arg;

    fprintf(stderr, FMTP":(size="FMTZ",num=%d)",
            MEMBLK_TOBLK(b), (FMTZ_CAST)b->rawsize, b->sequence);
    if (b->label)
        fprintf(stderr, " (%s)", b->label);
    if (b->flags & Memento_Flag_KnownLeak)
        fprintf(stderr, "(Known Leak)");
    fprintf(stderr, "\nEvents:\n");

    for (details = b->details; details; details = details->next)
    {
        if (memento.hideMultipleReallocs &&
            details->type == Memento_EventType_realloc &&
            details->next &&
            details->next->type == Memento_EventType_realloc) {
            continue;
        }
        fprintf(stderr, "  Event %d (%s)\n", details->sequence, eventType[(int)details->type]);
        Memento_showStacktrace(details->stack, details->count);
    }
    return 0;
}
#endif

void Memento_listBlockInfo(void)
{
#ifdef MEMENTO_DETAILS
    MEMENTO_LOCK();
    fprintf(stderr, "Details of allocated blocks:\n");
    Memento_appBlocks(&memento.used, showInfo, NULL);
    MEMENTO_UNLOCK();
#endif
}

#ifdef MEMENTO_DETAILS
static int
showBlockInfo(Memento_BlkHeader *b, void *arg)
{
    if (arg < MEMBLK_TOBLK(b) || (void *)MEMBLK_POSTPTR(b) <= arg)
        return 0;
    return showInfo(b, NULL);
}
#endif

void Memento_blockInfo(void *p)
{
#ifdef MEMENTO_DETAILS
    MEMENTO_LOCK();
    Memento_appBlocks(&memento.used, showBlockInfo, p);
    MEMENTO_UNLOCK();
#endif
}

static int Memento_nonLeakBlocksLeaked(void)
{
    Memento_BlkHeader *blk = memento.used.head;
    while (blk)
    {
        Memento_BlkHeader *next;
        int leaked;
        VALGRIND_MAKE_MEM_DEFINED(blk, sizeof(*blk));
        leaked = ((blk->flags & Memento_Flag_KnownLeak) == 0);
        next = blk->next;
        VALGRIND_MAKE_MEM_DEFINED(blk, sizeof(*blk));
        if (leaked)
            return 1;
        blk = next;
    }
    return 0;
}

void Memento_fin(void)
{
    Memento_checkAllMemory();
    if (!memento.segv)
    {
        Memento_endStats();
        if (Memento_nonLeakBlocksLeaked()) {
            Memento_listBlocks();
#ifdef MEMENTO_DETAILS
            fprintf(stderr, "\n");
            if (memento.verbose)
                Memento_listBlockInfo();
            else
                fprintf(stderr, "[!verbose: Not listing details of allocated blocks.]\n");
#endif
            Memento_breakpoint();
        }
    }
    if (memento.squeezing) {
        if (memento.pattern == 0)
            fprintf(stderr, "Memory squeezing @ %d complete%s\n", memento.squeezeAt, memento.segv ? " (with SEGV)" : "");
        else
            fprintf(stderr, "Memory squeezing @ %d (%d) complete%s\n", memento.squeezeAt, memento.pattern, memento.segv ? " (with SEGV)" : "");
    } else if (memento.segv) {
        fprintf(stderr, "Memento completed (with SEGV)\n");
    }
    if (memento.failing)
    {
        fprintf(stderr, "MEMENTO_FAILAT=%d\n", memento.failAt);
        fprintf(stderr, "MEMENTO_PATTERN=%d\n", memento.pattern);
    }
    if (memento.nextFailAt != 0)
    {
        fprintf(stderr, "MEMENTO_NEXTFAILAT=%d\n", memento.nextFailAt);
        fprintf(stderr, "MEMENTO_NEXTPATTERN=%d\n", memento.nextPattern);
    }
    if (Memento_nonLeakBlocksLeaked() && memento.abortOnLeak) {
        fprintf(stderr, "Calling abort() because blocks were leaked and MEMENTO_ABORT_ON_LEAK is set.\n");
        abort();
    }
}

/* Reads number from <text> using strtol().
 *
 * Params:
 *     text:
 *         text to read.
 *     out:
 *         pointer to output value.
 *     relative:
 *         *relative set to 1 if <text> starts with '+' or '-', else set to 0.
 *     end:
 *         *end is set to point to next unread character after number.
 *
 * Returns 0 on success, else -1.
 */
static int read_number(const char *text, int *out, int *relative, char **end)
{
    if (text[0] == '+' || text[0] == '-')
        *relative = 1;
    else
        *relative = 0;
    errno = 0;
    *out = (int)strtol(text, end, 0 /*base*/);
    if (errno || *end == text)
    {
        fprintf(stderr, "Failed to parse number at start of '%s'.\n", text);
        return -1;
    }
    if (0)
         fprintf(stderr, "text='%s': *out=%i *relative=%i\n",
                 text, *out, *relative);
    return 0;
}

/* Reads number plus optional delta value from <text>.
 *
 * Evaluates <number> or <number>[+|-<delta>]. E.g. text='1234+2' sets *out=1236,
 * text='1234-1' sets *out=1233.
 *
 * Params:
 *     text:
 *         text to read.
 *     out:
 *         pointer to output value.
 *     end:
 *         *end is set to point to next unread character after number.
 *
 * Returns 0 on success, else -1.
 */
static int read_number_delta(const char *text, int *out, char **end)
{
    int e;
    int relative;

    e = read_number(text, out, &relative, end);
    if (e)
        return e;
    if (relative) {
        fprintf(stderr, "Base number should not start with '+' or '-' at start of '%s'.\n",
                text);
        return -1;
    }
    if (*end) {
        if (**end == '-' || **end == '+') {
            int delta;
            e = read_number(*end, &delta, &relative, end);
            if (e)
                return e;
            *out += delta;
        }
    }
    if (0) fprintf(stderr, "text='%s': *out=%i\n", text, *out);

    return 0;
}

/* Reads range.
 *
 * E.g.:
 *     text='115867-2' sets *begin=115865 *end=115866.
 *     text='115867-1..+3' sets *begin=115866 *end=115869.
 *
 * Supported patterns for text:
 *     <range>
 *         <value>             - returns *begin=value *end=*begin+1.
 *         <value1>..<value2>  - returns *begin=value1 *end=value2.
 *         <value>..+<number>  - returns *begin=value *end=*begin+number.
 *     <value>
 *         <number>
 *         <number>+<number>
 *         <number>-<number>
 *
 *     <number>: [0-9]+
 *
 * If not specified, *end defaults to *begin+1.
 *
 * Returns 0 on success, else -1, with *string_end pointing to first unused
 * character.
 */
static int read_number_range(const char *text, int *begin, int *end, char **string_end)
{
    int e;
    e = read_number_delta(text, begin, string_end);
    if (e)
        return e;
    if (string_end && (*string_end)[0] == '.' && (*string_end)[1] == '.') {
        int relative;
        e = read_number((*string_end) + 2, end, &relative, string_end);
        if (e)
            return e;
        if (relative)
            *end += *begin;
    } else {
        *end = *begin + 1;
    }
    if (*end < *begin) {
        fprintf(stderr, "Range %i..%i has negative extent, at start of '%s'.\n",
                *begin, *end, text);
        return -1;
    }
    if (0) fprintf(stderr, "text='%s': *begin=%i *end=%i\n", text, *begin, *end);

    return 0;
}

/* Format: <range>[,<range>]+
 *
 * For description of <range>, see read_number_range() above.
 *
 * E.g.:
 *     MEMENTO_SQUEEZES=1234-2..+4,2345,2350..+2
 */
static int Memento_add_squeezes(const char *text)
{
    int e = 0;
    for(;;) {
        int     begin;
        int     end;
        char   *string_end;
        if (!*text)
            break;
        e = read_number_range(text, &begin, &end, &string_end);
        if (e)
            break;
        if (*string_end && *string_end != ',') {
            fprintf(stderr, "Expecting comma at start of '%s'.\n", string_end);
            e = -1;
            break;
        }
        fprintf(stderr, "Adding squeeze range %i..%i.\n",
                begin, end);
        memento.squeezes_num += 1;
        memento.squeezes = MEMENTO_UNDERLYING_REALLOC(
                memento.squeezes,
                memento.squeezes_num * sizeof(*memento.squeezes)
                );
        if (!memento.squeezes) {
            fprintf(stderr, "Failed to allocate memory for memento.squeezes_num=%i\n",
                    memento.squeezes_num);
            e = -1;
            break;
        }
        memento.squeezes[memento.squeezes_num-1].begin = begin;
        memento.squeezes[memento.squeezes_num-1].end = end;

        if (*string_end == 0)
            break;
        text = string_end + 1;
    }

    return e;
}

static void Memento_init(void)
{
    char *env;
    memset(&memento, 0, sizeof(memento));
    memento.inited    = 1;
    memento.used.head = NULL;
    memento.used.tail = NULL;
    memento.free.head = NULL;
    memento.free.tail = NULL;
    memento.sequence  = 0;
    memento.countdown = 1024;
    memento.squeezes  = NULL;
    memento.squeezes_num = 0;
    memento.squeezes_pos = 0;

    env = getenv("MEMENTO_FAILAT");
    memento.failAt = (env ? atoi(env) : 0);

    env = getenv("MEMENTO_BREAKAT");
    memento.breakAt = (env ? atoi(env) : 0);

    env = getenv("MEMENTO_PARANOIA");
    memento.paranoia = (env ? atoi(env) : 0);
    if (memento.paranoia == 0)
        memento.paranoia = -1024;

    env = getenv("MEMENTO_PARANOIDAT");
    memento.paranoidAt = (env ? atoi(env) : 0);

    env = getenv("MEMENTO_SQUEEZEAT");
    memento.squeezeAt = (env ? atoi(env) : 0);

    env = getenv("MEMENTO_PATTERN");
    memento.pattern = (env ? atoi(env) : 0);

    env = getenv("MEMENTO_HIDE_MULTIPLE_REALLOCS");
    memento.hideMultipleReallocs = (env ? atoi(env) : 0);

    env = getenv("MEMENTO_ABORT_ON_LEAK");
    memento.abortOnLeak = (env ? atoi(env) : 0);

    env = getenv("MEMENTO_ABORT_ON_CORRUPTION");
    memento.abortOnCorruption = (env ? atoi(env) : 0);

    env = getenv("MEMENTO_SQUEEZES");
    if (env) {
        int e;
        fprintf(stderr, "Parsing squeeze ranges in MEMENTO_SQUEEZES=%s\n", env);
        e = Memento_add_squeezes(env);
        if (e) {
            fprintf(stderr, "Failed to parse MEMENTO_SQUEEZES=%s\n", env);
            exit(1);
        }
    }

    env = getenv("MEMENTO_MAXMEMORY");
    memento.maxMemory = (env ? atoi(env) : 0);

    env = getenv("MEMENTO_VERBOSE");
    memento.verbose = (env ? atoi(env) : 1);

    env = getenv("MEMENTO_IGNORENEWDELETE");
    memento.ignoreNewDelete = (env ? atoi(env) : 0);

    atexit(Memento_fin);

    Memento_initMutex(&memento.mutex);

    Memento_initStacktracer();

    Memento_breakpoint();
}

typedef struct findBlkData {
    void              *addr;
    Memento_BlkHeader *blk;
    int                flags;
} findBlkData;

static int Memento_containsAddr(Memento_BlkHeader *b,
                                void *arg)
{
    findBlkData *data = (findBlkData *)arg;
    char *blkend = &((char *)MEMBLK_TOBLK(b))[b->rawsize];
    if ((MEMBLK_TOBLK(b) <= data->addr) &&
        ((void *)blkend > data->addr)) {
        data->blk = b;
        data->flags = 1;
        return 1;
    }
    if (((void *)b <= data->addr) &&
        (MEMBLK_TOBLK(b) > data->addr)) {
        data->blk = b;
        data->flags = 2;
        return 1;
    }
    if (((void *)blkend <= data->addr) &&
        ((void *)(blkend + Memento_PostSize) > data->addr)) {
        data->blk = b;
        data->flags = 3;
        return 1;
    }
    return 0;
}

void Memento_info(void *addr)
{
#ifdef MEMENTO_DETAILS
    findBlkData data;

    MEMENTO_LOCK();
    data.addr  = addr;
    data.blk   = NULL;
    data.flags = 0;
    Memento_appBlocks(&memento.used, Memento_containsAddr, &data);
    if (data.blk != NULL)
        showInfo(data.blk, NULL);
    data.blk   = NULL;
    data.flags = 0;
    Memento_appBlocks(&memento.free, Memento_containsAddr, &data);
    if (data.blk != NULL)
        showInfo(data.blk, NULL);
    MEMENTO_UNLOCK();
#else
    printf("Memento not compiled with details support\n");
#endif
}

#ifdef MEMENTO_HAS_FORK
#include <unistd.h>
#include <sys/wait.h>
#include <time.h>
#ifdef MEMENTO_STACKTRACE_METHOD
#if MEMENTO_STACKTRACE_METHOD == 1
#include <signal.h>
#endif
#endif

/* FIXME: Find some portable way of getting this */
/* MacOSX has 10240, Ubuntu seems to have 256 */
#ifndef OPEN_MAX
#define OPEN_MAX 10240
#endif

/* stashed_map[j] = i means that file descriptor i-1 was duplicated to j */
int stashed_map[OPEN_MAX];

static void Memento_signal(int sig)
{
    (void)sig;
    fprintf(stderr, "SEGV at:\n");
    memento.segv = 1;
    Memento_bt_internal(0);

    exit(1);
}

static int squeeze(void)
{
    pid_t pid;
    int i, status;

    if (memento.patternBit < 0)
        return 1;
    if (memento.squeezing && memento.patternBit >= MEMENTO_MAXPATTERN)
        return 1;

    if (memento.patternBit == 0)
        memento.squeezeAt = memento.sequence;

    if (!memento.squeezing) {
        fprintf(stderr, "Memory squeezing @ %d\n", memento.squeezeAt);
    } else
        fprintf(stderr, "Memory squeezing @ %d (%x,%x)\n", memento.squeezeAt, memento.pattern, memento.patternBit);

    /* When we fork below, the child is going to snaffle all our file pointers
     * and potentially corrupt them. Let's make copies of all of them before
     * we fork, so we can restore them when we restart. */
    for (i = 0; i < OPEN_MAX; i++) {
        if (stashed_map[i] == 0) {
            int j = dup(i);
            if (j >= 0) {
                stashed_map[j] = i+1;
            }
        }
    }

    fprintf(stderr, "Failing at:\n");
    Memento_bt_internal(2);
    pid = fork();
    if (pid == 0) {
        /* Child */
        signal(SIGSEGV, Memento_signal);
        /* Close the dup-licated fds to avoid them getting corrupted by faulty
         * code. */
        for (i = 0; i < OPEN_MAX; i++) {
            if (stashed_map[i] != 0) {
                /* We close duplicated fds, just in case child has some bad
                 * code that modifies/closes random fds. */
                close(i);
            }
        }
        /* In the child, we always fail the next allocation. */
        if (memento.patternBit == 0) {
            memento.patternBit = 1;
        } else
            memento.patternBit <<= 1;
        memento.squeezing = 1;

        /* This is necessary to allow Memento_failThisEventLocked() near the
         * end to do 'return squeeze();'. */
        memento.squeezes_num = 0;

        return 1;
    }

    /* In the parent if we hit another allocation, pass it (and record the
     * fact we passed it in the pattern. */
    memento.pattern |= memento.patternBit;
    memento.patternBit <<= 1;

    /* Wait for pid to finish, with a timeout. */
    {
        struct timespec tm = { 0, 10 * 1000 * 1000 }; /* 10ms = 100th sec */
        int timeout = 30 * 1000 * 1000; /* time out in microseconds! */
        while (waitpid(pid, &status, WNOHANG) == 0) {
            nanosleep(&tm, NULL);
            timeout -= (int)(tm.tv_nsec/1000);
            tm.tv_nsec *= 2;
            if (tm.tv_nsec > 999999999)
                tm.tv_nsec = 999999999;
            if (timeout <= 0) {
                char text[32];
                fprintf(stderr, "Child is taking a long time to die. Killing it.\n");
                sprintf(text, "kill %d", pid);
                system(text);
                break;
            }
        }
    }

    if (status != 0) {
        fprintf(stderr, "Child status=%d\n", status);
    }

    /* Put the files back */
    for (i = 0; i < OPEN_MAX; i++) {
        if (stashed_map[i] != 0) {
            dup2(i, stashed_map[i]-1);
            close(i);
            stashed_map[i] = 0;
        }
    }

    return 0;
}
#else
#include <signal.h>

static void Memento_signal(int sig)
{
    (void)sig;
    memento.segv = 1;
    /* If we just return from this function the SEGV will be unhandled, and
     * we'll launch into whatever JIT debugging system the OS provides. At
     * least fprintf(stderr, something useful first. If MEMENTO_NOJIT is set, then
     * just exit to avoid the JIT (and get the usual atexit handling). */
    if (getenv("MEMENTO_NOJIT"))
        exit(1);
    else
        Memento_fin();
}

static int squeeze(void)
{
    fprintf(stderr, "Memento memory squeezing disabled as no fork!\n");
    return 0;
}
#endif

static void Memento_startFailing(void)
{
    if (!memento.failing) {
        fprintf(stderr, "Starting to fail...\n");
        Memento_bt();
        fflush(stderr);
        memento.failing = 1;
        memento.failAt = memento.sequence;
        memento.nextFailAt = memento.sequence+1;
        memento.pattern = 0;
        memento.patternBit = 0;
        signal(SIGSEGV, Memento_signal);
        signal(SIGABRT, Memento_signal);
        Memento_breakpointLocked();
    }
}

static int Memento_event(void)
{
    memento.sequence++;
    if ((memento.sequence >= memento.paranoidAt) && (memento.paranoidAt != 0)) {
        memento.paranoia = 1;
        memento.countdown = 1;
    }
    if (--memento.countdown == 0) {
        Memento_checkAllMemoryLocked();
        if (memento.paranoia > 0)
            memento.countdown = memento.paranoia;
        else
        {
            memento.countdown = -memento.paranoia;
            if (memento.paranoia > INT_MIN/2)
                memento.paranoia *= 2;
        }
    }

    if (memento.sequence == memento.breakAt) {
        fprintf(stderr, "Breaking at event %d\n", memento.breakAt);
        return 1;
    }
    return 0;
}

int Memento_sequence(void)
{
    return memento.sequence;
}

int Memento_breakAt(int event)
{
    MEMENTO_LOCK();
    memento.breakAt = event;
    MEMENTO_UNLOCK();
    return event;
}

static void *safe_find_block(void *ptr)
{
    Memento_BlkHeader *block;
    int valid;

    if (ptr == NULL)
        return NULL;

    block = MEMBLK_FROMBLK(ptr);
    /* Sometimes wrapping allocators can mean Memento_label
     * is called with a value within the block, rather than
     * at the start of the block. If we detect this, find it
     * the slow way. */
    VALGRIND_MAKE_MEM_DEFINED(&block->child, sizeof(block->child));
    VALGRIND_MAKE_MEM_DEFINED(&block->sibling, sizeof(block->sibling));
    valid = (block->child == MEMENTO_CHILD_MAGIC &&
             block->sibling == MEMENTO_SIBLING_MAGIC);
    VALGRIND_MAKE_MEM_NOACCESS(&block->child, sizeof(block->child));
    VALGRIND_MAKE_MEM_NOACCESS(&block->sibling, sizeof(block->sibling));
    if (!valid)
    {
        findBlkData data;

        data.addr  = ptr;
        data.blk   = NULL;
        data.flags = 0;
        Memento_appBlocks(&memento.used, Memento_containsAddr, &data);
        if (data.blk == NULL)
            return NULL;
        block = data.blk;
    }
    return block;
}

void *Memento_label(void *ptr, const char *label)
{
    Memento_BlkHeader *block;

    if (ptr == NULL)
        return NULL;
    MEMENTO_LOCK();
    block = safe_find_block(ptr);
    if (block != NULL)
    {
        VALGRIND_MAKE_MEM_DEFINED(&block->label, sizeof(block->label));
        block->label = label;
        VALGRIND_MAKE_MEM_NOACCESS(&block->label, sizeof(block->label));
    }
    MEMENTO_UNLOCK();
    return ptr;
}

void Memento_tick(void)
{
    MEMENTO_LOCK();
    if (Memento_event()) Memento_breakpointLocked();
    MEMENTO_UNLOCK();
}

static int Memento_failThisEventLocked(void)
{
    int failThisOne;

    if (Memento_event()) Memento_breakpointLocked();

    if (!memento.squeezing && memento.squeezes_num) {
        /* Move to next relevant squeeze region if appropriate. */
        for ( ; memento.squeezes_pos != memento.squeezes_num; memento.squeezes_pos++) {
            if (memento.sequence < memento.squeezes[memento.squeezes_pos].end)
                break;
        }

        /* See whether memento.sequence is within this squeeze region. */
        if (memento.squeezes_pos < memento.squeezes_num) {
            int begin = memento.squeezes[memento.squeezes_pos].begin;
            int end   = memento.squeezes[memento.squeezes_pos].end;
            if (memento.sequence >= begin && memento.sequence < end) {
                if (1) {
                    fprintf(stderr,
                            "squeezes match memento.sequence=%i: memento.squeezes_pos=%i/%i %i..%i\n",
                            memento.sequence,
                            memento.squeezes_pos,
                            memento.squeezes_num,
                            memento.squeezes[memento.squeezes_pos].begin,
                            memento.squeezes[memento.squeezes_pos].end
                            );
                }
                return squeeze();
            }
        }
    }

    if ((memento.sequence >= memento.failAt) && (memento.failAt != 0))
        Memento_startFailing();
    if ((memento.squeezes_num==0) && (memento.sequence >= memento.squeezeAt) && (memento.squeezeAt != 0))
        return squeeze();

    if (!memento.failing)
        return 0;
    failThisOne = ((memento.patternBit & memento.pattern) == 0);
    /* If we are failing, and we've reached the end of the pattern and we've
     * still got bits available in the pattern word, and we haven't already
     * set a nextPattern, then extend the pattern. */
    if (memento.failing &&
        ((~(memento.patternBit-1) & memento.pattern) == 0) &&
        (memento.patternBit != 0) &&
        memento.nextPattern == 0)
    {
        /* We'll fail this one, and set the 'next' one to pass it. */
        memento.nextFailAt = memento.failAt;
        memento.nextPattern = memento.pattern | memento.patternBit;
    }
    memento.patternBit = (memento.patternBit ? memento.patternBit << 1 : 1);

    return failThisOne;
}

int Memento_failThisEvent(void)
{
    int ret;

    if (!memento.inited)
        Memento_init();

    MEMENTO_LOCK();
    ret = Memento_failThisEventLocked();
    MEMENTO_UNLOCK();
    return ret;
}

static void *do_malloc(size_t s, int eventType)
{
    Memento_BlkHeader *memblk;
    size_t             smem = MEMBLK_SIZE(s);

    (void)eventType;

    if (Memento_failThisEventLocked()) {
        errno = ENOMEM;
        return NULL;
    }

    if (s == 0)
        return NULL;

    memento.numMallocs++;

    if (memento.maxMemory != 0 && memento.alloc + s > memento.maxMemory) {
        errno = ENOMEM;
        return NULL;
    }

    memblk = MEMENTO_UNDERLYING_MALLOC(smem);
    if (memblk == NULL)
        return NULL;

    memento.alloc      += s;
    memento.totalAlloc += s;
    if (memento.peakAlloc < memento.alloc)
        memento.peakAlloc = memento.alloc;
#ifndef MEMENTO_LEAKONLY
    memset(MEMBLK_TOBLK(memblk), MEMENTO_ALLOCFILL, s);
#endif
    memblk->rawsize       = s;
    memblk->sequence      = memento.sequence;
    memblk->lastCheckedOK = memblk->sequence;
    memblk->flags         = 0;
    memblk->label         = 0;
    memblk->child         = MEMENTO_CHILD_MAGIC;
    memblk->sibling       = MEMENTO_SIBLING_MAGIC;
#ifdef MEMENTO_DETAILS
    memblk->details       = NULL;
    memblk->details_tail  = &memblk->details;
    Memento_storeDetails(memblk, eventType);
#endif /* MEMENTO_DETAILS */
    Memento_addBlockHead(&memento.used, memblk, 0);

    if (memento.leaking > 0)
        memblk->flags |= Memento_Flag_KnownLeak;

    return MEMBLK_TOBLK(memblk);
}

char *Memento_strdup(const char *text)
{
    size_t len = strlen(text) + 1;
    char *ret;

    if (!memento.inited)
        Memento_init();

    MEMENTO_LOCK();
    ret = do_malloc(len, Memento_EventType_strdup);
    MEMENTO_UNLOCK();

    if (ret != NULL)
        memcpy(ret, text, len);

    return ret;
}

int Memento_asprintf(char **ret, const char *format, ...)
{
    va_list va;
    int n;
    int n2;

    if (!memento.inited)
        Memento_init();

    va_start(va, format);
    n = vsnprintf(NULL, 0, format, va);
    va_end(va);
    if (n < 0)
        return n;

    MEMENTO_LOCK();
    *ret = do_malloc(n+1, Memento_EventType_asprintf);
    MEMENTO_UNLOCK();
    if (*ret == NULL)
        return -1;

    va_start(va, format);
    n2 = vsnprintf(*ret, n + 1, format, va);
    va_end(va);

    return n2;
}

int Memento_vasprintf(char **ret, const char *format, va_list ap)
{
    int n;
    va_list ap2;
    va_copy(ap2, ap);

    if (!memento.inited)
        Memento_init();

    n = vsnprintf(NULL, 0, format, ap);
    if (n < 0) {
        va_end(ap2);
        return n;
    }

    MEMENTO_LOCK();
    *ret = do_malloc(n+1, Memento_EventType_vasprintf);
    MEMENTO_UNLOCK();
    if (*ret == NULL) {
        va_end(ap2);
        return -1;
    }

    n = vsnprintf(*ret, n + 1, format, ap2);
    va_end(ap2);

    return n;
}

void *Memento_malloc(size_t s)
{
    void *ret;

    if (!memento.inited)
        Memento_init();

    MEMENTO_LOCK();
    ret = do_malloc(s, Memento_EventType_malloc);
    MEMENTO_UNLOCK();

    return ret;
}

void *Memento_calloc(size_t n, size_t s)
{
    void *block;

    if (!memento.inited)
        Memento_init();

    MEMENTO_LOCK();
    block = do_malloc(n*s, Memento_EventType_calloc);
    MEMENTO_UNLOCK();
    if (block)
        memset(block, 0, n*s);

    return block;
}

static void do_reference(Memento_BlkHeader *blk, int event)
{
#ifdef MEMENTO_DETAILS
    Memento_storeDetails(blk, event);
#endif /* MEMENTO_DETAILS */
}

int Memento_checkPointerOrNull(void *blk)
{
    if (blk == NULL)
        return 0;
    if (blk == MEMENTO_PREFILL_PTR)
        fprintf(stderr, "Prefill value found as pointer - buffer underrun?\n");
    else if (blk == MEMENTO_POSTFILL_PTR)
        fprintf(stderr, "Postfill value found as pointer - buffer overrun?\n");
    else if (blk == MEMENTO_ALLOCFILL_PTR)
        fprintf(stderr, "Allocfill value found as pointer - use of uninitialised value?\n");
    else if (blk == MEMENTO_FREEFILL_PTR)
        fprintf(stderr, "Allocfill value found as pointer - use after free?\n");
    else
        return 0;
#ifdef MEMENTO_DETAILS
    fprintf(stderr, "Current backtrace:\n");
    Memento_bt();
    fprintf(stderr, "History:\n");
    Memento_info(blk);
#endif
    return 1;
}

int Memento_checkBytePointerOrNull(void *blk)
{
    unsigned char i;
    if (blk == NULL)
        return 0;
    Memento_checkPointerOrNull(blk);

    i = *(unsigned char *)blk;

    if (i == MEMENTO_PREFILL_UBYTE)
        fprintf(stderr, "Prefill value found - buffer underrun?\n");
    else if (i == MEMENTO_POSTFILL_UBYTE)
        fprintf(stderr, "Postfill value found - buffer overrun?\n");
    else if (i == MEMENTO_ALLOCFILL_UBYTE)
        fprintf(stderr, "Allocfill value found - use of uninitialised value?\n");
    else if (i == MEMENTO_FREEFILL_UBYTE)
        fprintf(stderr, "Allocfill value found - use after free?\n");
    else
        return 0;
#ifdef MEMENTO_DETAILS
    fprintf(stderr, "Current backtrace:\n");
    Memento_bt();
    fprintf(stderr, "History:\n");
    Memento_info(blk);
#endif
    Memento_breakpoint();
    return 1;
}

int Memento_checkShortPointerOrNull(void *blk)
{
    unsigned short i;
    if (blk == NULL)
        return 0;
    Memento_checkPointerOrNull(blk);

    i = *(unsigned short *)blk;

    if (i == MEMENTO_PREFILL_USHORT)
        fprintf(stderr, "Prefill value found - buffer underrun?\n");
    else if (i == MEMENTO_POSTFILL_USHORT)
        fprintf(stderr, "Postfill value found - buffer overrun?\n");
    else if (i == MEMENTO_ALLOCFILL_USHORT)
        fprintf(stderr, "Allocfill value found - use of uninitialised value?\n");
    else if (i == MEMENTO_FREEFILL_USHORT)
        fprintf(stderr, "Allocfill value found - use after free?\n");
    else
        return 0;
#ifdef MEMENTO_DETAILS
    fprintf(stderr, "Current backtrace:\n");
    Memento_bt();
    fprintf(stderr, "History:\n");
    Memento_info(blk);
#endif
    Memento_breakpoint();
    return 1;
}

int Memento_checkIntPointerOrNull(void *blk)
{
    unsigned int i;
    if (blk == NULL)
        return 0;
    Memento_checkPointerOrNull(blk);

    i = *(unsigned int *)blk;

    if (i == MEMENTO_PREFILL_UINT)
        fprintf(stderr, "Prefill value found - buffer underrun?\n");
    else if (i == MEMENTO_POSTFILL_UINT)
        fprintf(stderr, "Postfill value found - buffer overrun?\n");
    else if (i == MEMENTO_ALLOCFILL_UINT)
        fprintf(stderr, "Allocfill value found - use of uninitialised value?\n");
    else if (i == MEMENTO_FREEFILL_UINT)
        fprintf(stderr, "Allocfill value found - use after free?\n");
    else
        return 0;
#ifdef MEMENTO_DETAILS
    fprintf(stderr, "Current backtrace:\n");
    Memento_bt();
    fprintf(stderr, "History:\n");
    Memento_info(blk);
#endif
    Memento_breakpoint();
    return 1;
}

static void *do_takeRef(void *blk)
{
    MEMENTO_LOCK();
    do_reference(safe_find_block(blk), Memento_EventType_takeRef);
    MEMENTO_UNLOCK();
    return blk;
}

void *Memento_takeByteRef(void *blk)
{
    if (!memento.inited)
        Memento_init();

    if (Memento_event()) Memento_breakpoint();

    if (!blk)
        return NULL;

    (void)Memento_checkBytePointerOrNull(blk);

    return do_takeRef(blk);
}

void *Memento_takeShortRef(void *blk)
{
    if (!memento.inited)
        Memento_init();

    if (Memento_event()) Memento_breakpoint();

    if (!blk)
        return NULL;

    (void)Memento_checkShortPointerOrNull(blk);

    return do_takeRef(blk);
}

void *Memento_takeIntRef(void *blk)
{
    if (!memento.inited)
        Memento_init();

    if (Memento_event()) Memento_breakpoint();

    if (!blk)
        return NULL;

    (void)Memento_checkIntPointerOrNull(blk);

    return do_takeRef(blk);
}

void *Memento_takeRef(void *blk)
{
    if (!memento.inited)
        Memento_init();

    if (Memento_event()) Memento_breakpoint();

    if (!blk)
        return NULL;

    return do_takeRef(blk);
}

static void *do_dropRef(void *blk)
{
    MEMENTO_LOCK();
    do_reference(safe_find_block(blk), Memento_EventType_dropRef);
    MEMENTO_UNLOCK();
    return blk;
}

void *Memento_dropByteRef(void *blk)
{
    if (!memento.inited)
        Memento_init();

    if (Memento_event()) Memento_breakpoint();

    if (!blk)
        return NULL;

    Memento_checkBytePointerOrNull(blk);

    return do_dropRef(blk);
}

void *Memento_dropShortRef(void *blk)
{
    if (!memento.inited)
        Memento_init();

    if (Memento_event()) Memento_breakpoint();

    if (!blk)
        return NULL;

    Memento_checkShortPointerOrNull(blk);

    return do_dropRef(blk);
}

void *Memento_dropIntRef(void *blk)
{
    if (!memento.inited)
        Memento_init();

    if (Memento_event()) Memento_breakpoint();

    if (!blk)
        return NULL;

    Memento_checkIntPointerOrNull(blk);

    return do_dropRef(blk);
}

void *Memento_dropRef(void *blk)
{
    if (!memento.inited)
        Memento_init();

    if (Memento_event()) Memento_breakpoint();

    if (!blk)
        return NULL;

    return do_dropRef(blk);
}

void *Memento_adjustRef(void *blk, int adjust)
{
    if (Memento_event()) Memento_breakpoint();

    if (blk == NULL)
        return NULL;

    while (adjust > 0)
    {
        do_takeRef(blk);
        adjust--;
    }
    while (adjust < 0)
    {
        do_dropRef(blk);
        adjust++;
    }

    return blk;
 }

void *Memento_reference(void *blk)
{
    if (!blk)
        return NULL;

    if (!memento.inited)
        Memento_init();

    MEMENTO_LOCK();
    do_reference(safe_find_block(blk), Memento_EventType_reference);
    MEMENTO_UNLOCK();
    return blk;
}

/* Treat blocks from the user with suspicion, and check them the slow
 * but safe way. */
static int checkBlockUser(Memento_BlkHeader *memblk, const char *action)
{
#ifndef MEMENTO_LEAKONLY
    BlkCheckData data;

    memset(&data, 0, sizeof(data));
    Memento_appBlockUser(&memento.used, Memento_Internal_checkAllocedBlock,
                         &data, memblk);
    if (!data.found) {
        /* Failure! */
        fprintf(stderr, "Attempt to %s block ", action);
        showBlock(memblk, 32);
        fprintf(stderr, "\n");
        Memento_breakpointLocked();
        return 1;
    } else if (data.preCorrupt || data.postCorrupt) {
        fprintf(stderr, "Block ");
        showBlock(memblk, ' ');
        fprintf(stderr, " found to be corrupted on %s!\n", action);
        if (data.preCorrupt) {
            fprintf(stderr, "Preguard corrupted\n");
        }
        if (data.postCorrupt) {
            fprintf(stderr, "Postguard corrupted\n");
        }
        fprintf(stderr, "Block last checked OK at allocation %d. Now %d.\n",
                memblk->lastCheckedOK, memento.sequence);
        if ((memblk->flags & Memento_Flag_Reported) == 0)
        {
            memblk->flags |= Memento_Flag_Reported;
            Memento_breakpointLocked();
        }
        return 1;
    }
#endif
    return 0;
}

static int checkBlock(Memento_BlkHeader *memblk, const char *action)
{
#ifndef MEMENTO_LEAKONLY
    BlkCheckData data;
#endif

    if (memblk->child != MEMENTO_CHILD_MAGIC ||
        memblk->sibling != MEMENTO_SIBLING_MAGIC)
    {
        /* Failure! */
        fprintf(stderr, "Attempt to %s invalid block ", action);
        showBlock(memblk, 32);
        fprintf(stderr, "\n");
        Memento_breakpointLocked();
        return 1;
    }

#ifndef MEMENTO_LEAKONLY
    memset(&data, 0, sizeof(data));
    Memento_appBlock(&memento.used, Memento_Internal_checkAllocedBlock,
                     &data, memblk);
    if (!data.found) {
        /* Failure! */
        fprintf(stderr, "Attempt to %s block ", action);
        showBlock(memblk, 32);
        fprintf(stderr, "\n");
        Memento_breakpointLocked();
        return 1;
    } else if (data.preCorrupt || data.postCorrupt) {
        fprintf(stderr, "Block ");
        showBlock(memblk, ' ');
        fprintf(stderr, " found to be corrupted on %s!\n", action);
        if (data.preCorrupt) {
            fprintf(stderr, "Preguard corrupted\n");
        }
        if (data.postCorrupt) {
            fprintf(stderr, "Postguard corrupted\n");
        }
        fprintf(stderr, "Block last checked OK at allocation %d. Now %d.\n",
                memblk->lastCheckedOK, memento.sequence);
        if ((memblk->flags & Memento_Flag_Reported) == 0)
        {
            memblk->flags |= Memento_Flag_Reported;
            Memento_breakpointLocked();
        }
        return 1;
    }
#endif
    return 0;
}

static void do_free(void *blk, int eventType)
{
    Memento_BlkHeader *memblk;

    (void)eventType;

    if (Memento_event()) Memento_breakpointLocked();

    if (blk == NULL)
        return;

    memblk = MEMBLK_FROMBLK(blk);
    VALGRIND_MAKE_MEM_DEFINED(memblk, sizeof(*memblk));
    if (checkBlock(memblk, "free"))
    {
        if (memento.abortOnCorruption) {
            fprintf(stderr, "*** memblk corrupted, calling abort()\n");
            abort();
        }
        return;
    }

#ifdef MEMENTO_DETAILS
    Memento_storeDetails(memblk, eventType);
#endif

    VALGRIND_MAKE_MEM_DEFINED(memblk, sizeof(*memblk));
    if (memblk->flags & Memento_Flag_BreakOnFree)
        Memento_breakpointLocked();

    memento.alloc -= memblk->rawsize;
    memento.numFrees++;

    Memento_removeBlock(&memento.used, memblk);

    VALGRIND_MAKE_MEM_DEFINED(memblk, sizeof(*memblk));
    if (Memento_Internal_makeSpace(MEMBLK_SIZE(memblk->rawsize))) {
        VALGRIND_MAKE_MEM_DEFINED(memblk, sizeof(*memblk));
        VALGRIND_MAKE_MEM_DEFINED(MEMBLK_TOBLK(memblk),
                                  memblk->rawsize + Memento_PostSize);
#ifndef MEMENTO_LEAKONLY
        memset(MEMBLK_TOBLK(memblk), MEMENTO_FREEFILL, memblk->rawsize);
#endif
        memblk->flags |= Memento_Flag_Freed;
        Memento_addBlockTail(&memento.free, memblk, 1);
    } else {
        free_block(memblk);
    }
}

void Memento_free(void *blk)
{
    if (!memento.inited)
        Memento_init();

    MEMENTO_LOCK();
    do_free(blk, Memento_EventType_free);
    MEMENTO_UNLOCK();
}

static void *do_realloc(void *blk, size_t newsize, int type)
{
    Memento_BlkHeader *memblk, *newmemblk;
    size_t             newsizemem;
    int                flags;

    if (Memento_failThisEventLocked()) {
        errno = ENOMEM;
        return NULL;
    }

    memblk     = MEMBLK_FROMBLK(blk);
    VALGRIND_MAKE_MEM_DEFINED(memblk, sizeof(*memblk));
    if (checkBlock(memblk, "realloc")) {
        errno = ENOMEM;
        return NULL;
    }

#ifdef MEMENTO_DETAILS
    Memento_storeDetails(memblk, type);
#endif

    VALGRIND_MAKE_MEM_DEFINED(memblk, sizeof(*memblk));
    if (memblk->flags & Memento_Flag_BreakOnRealloc)
        Memento_breakpointLocked();

    VALGRIND_MAKE_MEM_DEFINED(memblk, sizeof(*memblk));
    if (memento.maxMemory != 0 && memento.alloc - memblk->rawsize + newsize > memento.maxMemory) {
        errno = ENOMEM;
        return NULL;
    }

    newsizemem = MEMBLK_SIZE(newsize);
    Memento_removeBlock(&memento.used, memblk);
    VALGRIND_MAKE_MEM_DEFINED(memblk, sizeof(*memblk));
    flags = memblk->flags;
    newmemblk  = MEMENTO_UNDERLYING_REALLOC(memblk, newsizemem);
    if (newmemblk == NULL)
    {
        Memento_addBlockHead(&memento.used, memblk, 2);
        return NULL;
    }
    memento.numReallocs++;
    memento.totalAlloc += newsize;
    memento.alloc      -= newmemblk->rawsize;
    memento.alloc      += newsize;
    if (memento.peakAlloc < memento.alloc)
        memento.peakAlloc = memento.alloc;
    newmemblk->flags = flags;
#ifndef MEMENTO_LEAKONLY
    if (newmemblk->rawsize < newsize) {
        char *newbytes = ((char *)MEMBLK_TOBLK(newmemblk))+newmemblk->rawsize;
        VALGRIND_MAKE_MEM_DEFINED(newbytes, newsize - newmemblk->rawsize);
        memset(newbytes, MEMENTO_ALLOCFILL, newsize - newmemblk->rawsize);
        VALGRIND_MAKE_MEM_UNDEFINED(newbytes, newsize - newmemblk->rawsize);
    }
#endif
    newmemblk->rawsize = newsize;
#ifndef MEMENTO_LEAKONLY
    VALGRIND_MAKE_MEM_DEFINED(newmemblk->preblk, Memento_PreSize);
    memset(newmemblk->preblk, MEMENTO_PREFILL, Memento_PreSize);
    VALGRIND_MAKE_MEM_UNDEFINED(newmemblk->preblk, Memento_PreSize);
    VALGRIND_MAKE_MEM_DEFINED(MEMBLK_POSTPTR(newmemblk), Memento_PostSize);
    memset(MEMBLK_POSTPTR(newmemblk), MEMENTO_POSTFILL, Memento_PostSize);
    VALGRIND_MAKE_MEM_UNDEFINED(MEMBLK_POSTPTR(newmemblk), Memento_PostSize);
#endif
    Memento_addBlockHead(&memento.used, newmemblk, 2);
    return MEMBLK_TOBLK(newmemblk);
}

void *Memento_realloc(void *blk, size_t newsize)
{
    void *ret;

    if (!memento.inited)
        Memento_init();

    if (blk == NULL)
    {
        MEMENTO_LOCK();
        ret = do_malloc(newsize, Memento_EventType_realloc);
        MEMENTO_UNLOCK();
        if (!ret) errno = ENOMEM;
        return ret;
    }
    if (newsize == 0) {
        MEMENTO_LOCK();
        do_free(blk, Memento_EventType_realloc);
        MEMENTO_UNLOCK();
        return NULL;
    }

    MEMENTO_LOCK();
    ret = do_realloc(blk, newsize, Memento_EventType_realloc);
    MEMENTO_UNLOCK();
    if (!ret) errno = ENOMEM;
    return ret;
}

int Memento_checkBlock(void *blk)
{
    Memento_BlkHeader *memblk;
    int ret;

    if (blk == NULL)
        return 0;

    MEMENTO_LOCK();
    memblk = MEMBLK_FROMBLK(blk);
    ret = checkBlockUser(memblk, "check");
    MEMENTO_UNLOCK();
    return ret;
}

#ifndef MEMENTO_LEAKONLY
static int Memento_Internal_checkAllAlloced(Memento_BlkHeader *memblk, void *arg)
{
    BlkCheckData *data = (BlkCheckData *)arg;

    Memento_Internal_checkAllocedBlock(memblk, data);
    if (data->preCorrupt || data->postCorrupt) {
        if ((data->found & 2) == 0) {
            fprintf(stderr, "Allocated blocks:\n");
            data->found |= 2;
        }
        fprintf(stderr, "  Block ");
        showBlock(memblk, ' ');
        if (data->preCorrupt) {
            fprintf(stderr, " Preguard ");
        }
        if (data->postCorrupt) {
            fprintf(stderr, "%s Postguard ",
                    (data->preCorrupt ? "&" : ""));
        }
        fprintf(stderr, "corrupted.\n    "
                "Block last checked OK at allocation %d. Now %d.\n",
                memblk->lastCheckedOK, memento.sequence);
        data->preCorrupt  = 0;
        data->postCorrupt = 0;
        data->freeCorrupt = 0;
        if ((memblk->flags & Memento_Flag_Reported) == 0)
        {
            memblk->flags |= Memento_Flag_Reported;
            Memento_breakpointLocked();
        }
    }
    else
        memblk->lastCheckedOK = memento.sequence;
    return 0;
}

static int Memento_Internal_checkAllFreed(Memento_BlkHeader *memblk, void *arg)
{
    BlkCheckData *data = (BlkCheckData *)arg;

    Memento_Internal_checkFreedBlock(memblk, data);
    if (data->preCorrupt || data->postCorrupt || data->freeCorrupt) {
        if ((data->found & 4) == 0) {
            fprintf(stderr, "Freed blocks:\n");
            data->found |= 4;
        }
        fprintf(stderr, "  ");
        showBlock(memblk, ' ');
        if (data->freeCorrupt) {
            fprintf(stderr, " index %d (address "FMTP") onwards", (int)data->index,
                    &((char *)MEMBLK_TOBLK(memblk))[data->index]);
            if (data->preCorrupt) {
                fprintf(stderr, "+ preguard");
            }
            if (data->postCorrupt) {
                fprintf(stderr, "+ postguard");
            }
        } else {
            if (data->preCorrupt) {
                fprintf(stderr, " preguard");
            }
            if (data->postCorrupt) {
                fprintf(stderr, "%s Postguard",
                        (data->preCorrupt ? "+" : ""));
            }
        }
        VALGRIND_MAKE_MEM_DEFINED(memblk, sizeof(Memento_BlkHeader));
        fprintf(stderr, " corrupted.\n"
                "    Block last checked OK at allocation %d. Now %d.\n",
                memblk->lastCheckedOK, memento.sequence);
        if ((memblk->flags & Memento_Flag_Reported) == 0)
        {
            memblk->flags |= Memento_Flag_Reported;
            Memento_breakpointLocked();
        }
        VALGRIND_MAKE_MEM_NOACCESS(memblk, sizeof(Memento_BlkHeader));
        data->preCorrupt  = 0;
        data->postCorrupt = 0;
        data->freeCorrupt = 0;
    }
    else
        memblk->lastCheckedOK = memento.sequence;
    return 0;
}
#endif /* MEMENTO_LEAKONLY */

static int Memento_checkAllMemoryLocked(void)
{
#ifndef MEMENTO_LEAKONLY
    BlkCheckData data;

    memset(&data, 0, sizeof(data));
    Memento_appBlocks(&memento.used, Memento_Internal_checkAllAlloced, &data);
    Memento_appBlocks(&memento.free, Memento_Internal_checkAllFreed, &data);
    return data.found;
#else
    return 0;
#endif
}

int Memento_checkAllMemory(void)
{
#ifndef MEMENTO_LEAKONLY
    int ret;

    MEMENTO_LOCK();
    ret = Memento_checkAllMemoryLocked();
    MEMENTO_UNLOCK();
    if (ret & 6) {
        Memento_breakpoint();
        return 1;
    }
    return 0;
#endif
}

int Memento_setParanoia(int i)
{
    memento.paranoia = i;
    if (memento.paranoia > 0)
        memento.countdown = memento.paranoia;
    else
        memento.countdown = -memento.paranoia;
    return i;
}

int Memento_setVerbose(int verbose)
{
    int ret = memento.verbose;
    memento.verbose = verbose;
    return ret;
}

int Memento_setIgnoreNewDelete(int ignore)
{
    int ret = memento.ignoreNewDelete;
    memento.ignoreNewDelete = ignore;
    return ret;
}

int Memento_paranoidAt(int i)
{
    memento.paranoidAt = i;
    return i;
}

int Memento_getBlockNum(void *b)
{
    Memento_BlkHeader *memblk;
    if (b == NULL)
        return 0;
    memblk = MEMBLK_FROMBLK(b);
    return (memblk->sequence);
}

int Memento_check(void)
{
    int result;

    fprintf(stderr, "Checking memory\n");
    result = Memento_checkAllMemory();
    fprintf(stderr, "Memory checked!\n");
    return result;
}

int Memento_find(void *a)
{
    findBlkData data;
    int s;

    MEMENTO_LOCK();
    data.addr  = a;
    data.blk   = NULL;
    data.flags = 0;
    Memento_appBlocks(&memento.used, Memento_containsAddr, &data);
    if (data.blk != NULL) {
        fprintf(stderr, "Address "FMTP" is in %sallocated block ",
                data.addr,
                (data.flags == 1 ? "" : (data.flags == 2 ?
                                         "preguard of " : "postguard of ")));
        s = showBlock(data.blk, ' ');
        fprintf(stderr, "\n");
        MEMENTO_UNLOCK();
        return s;
    }
    data.blk   = NULL;
    data.flags = 0;
    Memento_appBlocks(&memento.free, Memento_containsAddr, &data);
    if (data.blk != NULL) {
        fprintf(stderr, "Address "FMTP" is in %sfreed block ",
                data.addr,
                (data.flags == 1 ? "" : (data.flags == 2 ?
                                         "preguard of " : "postguard of ")));
        s = showBlock(data.blk, ' ');
        fprintf(stderr, "\n");
        MEMENTO_UNLOCK();
        return s;
    }
    MEMENTO_UNLOCK();
    return 0;
}

void Memento_breakOnFree(void *a)
{
    findBlkData data;

    MEMENTO_LOCK();
    data.addr  = a;
    data.blk   = NULL;
    data.flags = 0;
    Memento_appBlocks(&memento.used, Memento_containsAddr, &data);
    if (data.blk != NULL) {
        fprintf(stderr, "Will stop when address "FMTP" (in %sallocated block ",
                data.addr,
                (data.flags == 1 ? "" : (data.flags == 2 ?
                                         "preguard of " : "postguard of ")));
        showBlock(data.blk, ' ');
        fprintf(stderr, ") is freed\n");
        VALGRIND_MAKE_MEM_DEFINED(data.blk, sizeof(Memento_BlkHeader));
        data.blk->flags |= Memento_Flag_BreakOnFree;
        VALGRIND_MAKE_MEM_NOACCESS(data.blk, sizeof(Memento_BlkHeader));
        MEMENTO_UNLOCK();
        return;
    }
    data.blk   = NULL;
    data.flags = 0;
    Memento_appBlocks(&memento.free, Memento_containsAddr, &data);
    if (data.blk != NULL) {
        fprintf(stderr, "Can't stop on free; address "FMTP" is in %sfreed block ",
                data.addr,
                (data.flags == 1 ? "" : (data.flags == 2 ?
                                         "preguard of " : "postguard of ")));
        showBlock(data.blk, ' ');
        fprintf(stderr, "\n");
        MEMENTO_UNLOCK();
        return;
    }
    fprintf(stderr, "Can't stop on free; address "FMTP" is not in a known block.\n", a);
    MEMENTO_UNLOCK();
}

void Memento_breakOnRealloc(void *a)
{
    findBlkData data;

    MEMENTO_LOCK();
    data.addr  = a;
    data.blk   = NULL;
    data.flags = 0;
    Memento_appBlocks(&memento.used, Memento_containsAddr, &data);
    if (data.blk != NULL) {
        fprintf(stderr, "Will stop when address "FMTP" (in %sallocated block ",
                data.addr,
                (data.flags == 1 ? "" : (data.flags == 2 ?
                                         "preguard of " : "postguard of ")));
        showBlock(data.blk, ' ');
        fprintf(stderr, ") is freed (or realloced)\n");
        VALGRIND_MAKE_MEM_DEFINED(data.blk, sizeof(Memento_BlkHeader));
        data.blk->flags |= Memento_Flag_BreakOnFree | Memento_Flag_BreakOnRealloc;
        VALGRIND_MAKE_MEM_NOACCESS(data.blk, sizeof(Memento_BlkHeader));
        MEMENTO_UNLOCK();
        return;
    }
    data.blk   = NULL;
    data.flags = 0;
    Memento_appBlocks(&memento.free, Memento_containsAddr, &data);
    if (data.blk != NULL) {
        fprintf(stderr, "Can't stop on free/realloc; address "FMTP" is in %sfreed block ",
                data.addr,
                (data.flags == 1 ? "" : (data.flags == 2 ?
                                         "preguard of " : "postguard of ")));
        showBlock(data.blk, ' ');
        fprintf(stderr, "\n");
        MEMENTO_UNLOCK();
        return;
    }
    fprintf(stderr, "Can't stop on free/realloc; address "FMTP" is not in a known block.\n", a);
    MEMENTO_UNLOCK();
}

int Memento_failAt(int i)
{
    memento.failAt = i;
    if ((memento.sequence > memento.failAt) &&
        (memento.failing != 0))
        Memento_startFailing();
    return i;
}

size_t Memento_setMax(size_t max)
{
    memento.maxMemory = max;
    return max;
}

void Memento_startLeaking(void)
{
    memento.leaking++;
}

void Memento_stopLeaking(void)
{
    memento.leaking--;
}

int Memento_squeezing(void)
{
    return memento.squeezing;
}

void *Memento_cpp_new(size_t size)
{
    void *ret;

    if (!memento.inited)
        Memento_init();

    if (memento.ignoreNewDelete)
        return MEMENTO_UNDERLYING_MALLOC(size);

    if (size == 0)
        size = 1;
    MEMENTO_LOCK();
    ret = do_malloc(size, Memento_EventType_new);
    MEMENTO_UNLOCK();
    return ret;
}

void Memento_cpp_delete(void *pointer)
{
    if (!pointer)
        return;

    if (!memento.inited)
        Memento_init();
    if (memento.ignoreNewDelete)
    {
        MEMENTO_UNDERLYING_FREE(pointer);
        return;
    }

    MEMENTO_LOCK();
    do_free(pointer, Memento_EventType_delete);
    MEMENTO_UNLOCK();
}

/* Some C++ systems (apparently) don't provide new[] or delete[]
 * operators. Provide a way to cope with this */
void *Memento_cpp_new_array(size_t size)
{
    void *ret;
    if (!memento.inited)
        Memento_init();

    if (size == 0)
        size = 1;

    if (memento.ignoreNewDelete)
        return MEMENTO_UNDERLYING_MALLOC(size);

    MEMENTO_LOCK();
    ret = do_malloc(size, Memento_EventType_newArray);
    MEMENTO_UNLOCK();
    return ret;
}

void  Memento_cpp_delete_array(void *pointer)
{
    if (memento.ignoreNewDelete)
    {
        MEMENTO_UNDERLYING_FREE(pointer);
        return;
    }

    MEMENTO_LOCK();
    do_free(pointer, Memento_EventType_deleteArray);
    MEMENTO_UNLOCK();
}

#else /* MEMENTO */

/* Just in case anyone has left some debugging code in... */
void (Memento_breakpoint)(void)
{
}

int (Memento_checkBlock)(void *b)
{
    return 0;
}

int (Memento_checkAllMemory)(void)
{
    return 0;
}

int (Memento_check)(void)
{
    return 0;
}

int (Memento_setParanoia)(int i)
{
    return 0;
}

int (Memento_paranoidAt)(int i)
{
    return 0;
}

int (Memento_breakAt)(int i)
{
    return 0;
}

int  (Memento_getBlockNum)(void *i)
{
    return 0;
}

int (Memento_find)(void *a)
{
    return 0;
}

int (Memento_failAt)(int i)
{
    return 0;
}

void (Memento_breakOnFree)(void *a)
{
}

void (Memento_breakOnRealloc)(void *a)
{
}

void *(Memento_takeRef)(void *a)
{
    return a;
}

void *(Memento_dropRef)(void *a)
{
    return a;
}

void *(Memento_adjustRef)(void *a, int adjust)
{
    return a;
}

void *(Memento_reference)(void *a)
{
    return a;
}

#undef Memento_malloc
#undef Memento_free
#undef Memento_realloc
#undef Memento_calloc
#undef Memento_strdup

void *Memento_malloc(size_t size)
{
    return MEMENTO_UNDERLYING_MALLOC(size);
}

void Memento_free(void *b)
{
    MEMENTO_UNDERLYING_FREE(b);
}

void *Memento_realloc(void *b, size_t s)
{
    return MEMENTO_UNDERLYING_REALLOC(b, s);
}

void *Memento_calloc(size_t n, size_t s)
{
    return MEMENTO_UNDERLYING_CALLOC(n, s);
}

/* Avoid calling strdup, in case our compiler doesn't support it.
 * Yes, I'm looking at you, early Visual Studios. */
char *Memento_strdup(const char *s)
{
    size_t len = strlen(s)+1;
    char *ret = MEMENTO_UNDERLYING_MALLOC(len);
    if (ret != NULL)
        memcpy(ret, s, len);
    return ret;
}

/* Avoid calling asprintf, in case our compiler doesn't support it.
 * Vaguely unhappy about relying on vsnprintf, but... */
int Memento_asprintf(char **ret, const char *format, ...)
{
    va_list va;
    int n;
    int n2;

    va_start(va, format);
    n = vsnprintf(NULL, 0, format, va);
    va_end(va);
    if (n < 0)
        return n;

    *ret = MEMENTO_UNDERLYING_MALLOC(n+1);
    if (*ret == NULL)
        return -1;

    va_start(va, format);
    n2 = vsnprintf(*ret, n + 1, format, va);
    va_end(va);

    return n2;
}

/* Avoid calling vasprintf, in case our compiler doesn't support it.
 * Vaguely unhappy about relying on vsnprintf, but... */
int Memento_vasprintf(char **ret, const char *format, va_list ap)
{
    int n;
    va_list ap2;
    va_copy(ap2, ap);

    n = vsnprintf(NULL, 0, format, ap);
    if (n < 0) {
        va_end(ap2);
        return n;
    }

    *ret = MEMENTO_UNDERLYING_MALLOC(n+1);
    if (*ret == NULL) {
        va_end(ap2);
        return -1;
    }

    n = vsnprintf(*ret, n + 1, format, ap2);
    va_end(ap2);

    return n;
}

void (Memento_listBlocks)(void)
{
}

void (Memento_listNewBlocks)(void)
{
}

int (Memento_setIgnoreNewDelete)(int ignore)
{
    return 0;
}

int (Memento_setVerbose)(int verbose)
{
    return 0;
}

size_t (Memento_setMax)(size_t max)
{
    return 0;
}

void (Memento_stats)(void)
{
}

void *(Memento_label)(void *ptr, const char *label)
{
    return ptr;
}

void (Memento_info)(void *addr)
{
}

void (Memento_listBlockInfo)(void)
{
}

void (Memento_blockInfo)(void *ptr)
{
}

void (Memento_startLeaking)(void)
{
}

void (Memento_stopLeaking)(void)
{
}

int (Memento_squeezing)(void)
{
    return 0;
}

#endif /* MEMENTO */

#endif /* MEMENTO_CPP_EXTRAS_ONLY */

/* Everything here is only for C++, and then only if we haven't
 * disabled it. */

#ifndef MEMENTO_NO_CPLUSPLUS
#ifdef __cplusplus

// C++ Operator Veneers - START
void *operator new(size_t size)
{
    return Memento_cpp_new(size);
}
void  operator delete(void *pointer)
{
    Memento_cpp_delete(pointer);
}
void* operator new[](size_t size)
{
    return Memento_cpp_new_array(size);
}
void  operator delete[](void *pointer)
{
   Memento_cpp_delete_array(pointer);
}

/* Some C++ systems (apparently) don't provide new[] or delete[]
 * operators. Provide a way to cope with this */
#ifndef MEMENTO_CPP_NO_ARRAY_CONSTRUCTORS
void *operator new[](size_t size)
{
    return Memento_cpp_new_array(size);
}

void  operator delete[](void *pointer)
{
    Memento_cpp_delete_array(pointer);
}
#endif /* MEMENTO_CPP_NO_ARRAY_CONSTRUCTORS */
// C++ Operator Veneers - END

#endif /* __cplusplus */
#endif /* MEMENTO_NO_CPLUSPLUS */
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//
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#include "mupdf/fitz.h"
#include "mupdf/ucdn.h"

#include "glyphbox.h"

#include <math.h>
#include <float.h>
#include <string.h>

/* Simple layout structure */

fz_layout_block *fz_new_layout(fz_context *ctx)
{
	fz_pool *pool = fz_new_pool(ctx);
	fz_layout_block *block;
	fz_try(ctx)
	{
		block = fz_pool_alloc(ctx, pool, sizeof (fz_layout_block));
		block->pool = pool;
		block->head = NULL;
		block->tailp = &block->head;
	}
	fz_catch(ctx)
	{
		fz_drop_pool(ctx, pool);
		fz_rethrow(ctx);
	}
	return block;
}

void fz_drop_layout(fz_context *ctx, fz_layout_block *block)
{
	if (block)
		fz_drop_pool(ctx, block->pool);
}

void fz_add_layout_line(fz_context *ctx, fz_layout_block *block, float x, float y, float font_size, const char *p)
{
	fz_layout_line *line = fz_pool_alloc(ctx, block->pool, sizeof (fz_layout_line));
	line->x = x;
	line->y = y;
	line->font_size = font_size;
	line->p = p;
	line->text = NULL;
	line->next = NULL;
	*block->tailp = line;
	block->tailp = &line->next;
	block->text_tailp = &line->text;
}

void fz_add_layout_char(fz_context *ctx, fz_layout_block *block, float x, float advance, const char *p)
{
	fz_layout_char *ch = fz_pool_alloc(ctx, block->pool, sizeof (fz_layout_char));
	ch->x = x;
	ch->advance = advance;
	ch->p = p;
	ch->next = NULL;
	*block->text_tailp = ch;
	block->text_tailp = &ch->next;
}

/* Extract text into blocks and lines. */

#define PARAGRAPH_DIST 1.5f
#define SPACE_DIST 0.15f
#define SPACE_MAX_DIST 0.8f

typedef struct
{
	fz_device super;
	fz_stext_page *page;
	fz_point pen, start;
	fz_matrix trm;
	int new_obj;
	int curdir;
	int lastchar;
	int flags;
	int color;
	const fz_text *lasttext;
} fz_stext_device;

const char *fz_stext_options_usage =
	"Text output options:\n"
	"\tinhibit-spaces: don't add spaces between gaps in the text\n"
	"\tpreserve-images: keep images in output\n"
	"\tpreserve-ligatures: do not expand ligatures into constituent characters\n"
	"\tpreserve-whitespace: do not convert all whitespace into space characters\n"
	"\tpreserve-spans: do not merge spans on the same line\n"
	"\tdehyphenate: attempt to join up hyphenated words\n"
	"\tmediabox-clip=no: include characters outside mediabox\n"
	"\n";

fz_stext_page *
fz_new_stext_page(fz_context *ctx, fz_rect mediabox)
{
	fz_pool *pool = fz_new_pool(ctx);
	fz_stext_page *page = NULL;
	fz_try(ctx)
	{
		page = fz_pool_alloc(ctx, pool, sizeof(*page));
		page->pool = pool;
		page->mediabox = mediabox;
		page->first_block = NULL;
		page->last_block = NULL;
	}
	fz_catch(ctx)
	{
		fz_drop_pool(ctx, pool);
		fz_rethrow(ctx);
	}
	return page;
}

void
fz_drop_stext_page(fz_context *ctx, fz_stext_page *page)
{
	if (page)
	{
		fz_stext_block *block;
		fz_stext_line *line;
		fz_stext_char *ch;
		for (block = page->first_block; block; block = block->next)
		{
			if (block->type == FZ_STEXT_BLOCK_IMAGE)
				fz_drop_image(ctx, block->u.i.image);
			else
				for (line = block->u.t.first_line; line; line = line->next)
					for (ch = line->first_char; ch; ch = ch->next)
						fz_drop_font(ctx, ch->font);
		}
		fz_drop_pool(ctx, page->pool);
	}
}

static fz_stext_block *
add_block_to_page(fz_context *ctx, fz_stext_page *page)
{
	fz_stext_block *block = fz_pool_alloc(ctx, page->pool, sizeof *page->first_block);
	block->bbox = fz_empty_rect; /* Fixes bug 703267. */
	block->prev = page->last_block;
	if (!page->first_block)
		page->first_block = page->last_block = block;
	else
	{
		page->last_block->next = block;
		page->last_block = block;
	}
	return block;
}

static fz_stext_block *
add_text_block_to_page(fz_context *ctx, fz_stext_page *page)
{
	fz_stext_block *block = add_block_to_page(ctx, page);
	block->type = FZ_STEXT_BLOCK_TEXT;
	return block;
}

static fz_stext_block *
add_image_block_to_page(fz_context *ctx, fz_stext_page *page, fz_matrix ctm, fz_image *image)
{
	fz_stext_block *block = add_block_to_page(ctx, page);
	block->type = FZ_STEXT_BLOCK_IMAGE;
	block->u.i.transform = ctm;
	block->u.i.image = fz_keep_image(ctx, image);
	block->bbox = fz_transform_rect(fz_unit_rect, ctm);
	return block;
}

static fz_stext_line *
add_line_to_block(fz_context *ctx, fz_stext_page *page, fz_stext_block *block, const fz_point *dir, int wmode)
{
	fz_stext_line *line = fz_pool_alloc(ctx, page->pool, sizeof *block->u.t.first_line);
	line->prev = block->u.t.last_line;
	if (!block->u.t.first_line)
		block->u.t.first_line = block->u.t.last_line = line;
	else
	{
		block->u.t.last_line->next = line;
		block->u.t.last_line = line;
	}

	line->dir = *dir;
	line->wmode = wmode;

	return line;
}

static fz_stext_char *
add_char_to_line(fz_context *ctx, fz_stext_page *page, fz_stext_line *line, fz_matrix trm, fz_font *font, float size, int c, fz_point *p, fz_point *q, int color)
{
	fz_stext_char *ch = fz_pool_alloc(ctx, page->pool, sizeof *line->first_char);
	fz_point a, d;

	if (!line->first_char)
		line->first_char = line->last_char = ch;
	else
	{
		line->last_char->next = ch;
		line->last_char = ch;
	}

	ch->c = c;
	ch->color = color;
	ch->origin = *p;
	ch->size = size;
	ch->font = fz_keep_font(ctx, font);

	if (line->wmode == 0)
	{
		a.x = 0;
		d.x = 0;
		a.y = fz_font_ascender(ctx, font);
		d.y = fz_font_descender(ctx, font);
	}
	else
	{
		a.x = 1;
		d.x = 0;
		a.y = 0;
		d.y = 0;
	}
	a = fz_transform_vector(a, trm);
	d = fz_transform_vector(d, trm);

	ch->quad.ll = fz_make_point(p->x + d.x, p->y + d.y);
	ch->quad.ul = fz_make_point(p->x + a.x, p->y + a.y);
	ch->quad.lr = fz_make_point(q->x + d.x, q->y + d.y);
	ch->quad.ur = fz_make_point(q->x + a.x, q->y + a.y);

	return ch;
}

static void
remove_last_char(fz_context *ctx, fz_stext_line *line)
{
	if (line && line->first_char)
	{
		fz_stext_char *prev = NULL;
		fz_stext_char *ch = line->first_char;
		while (ch->next)
		{
			prev = ch;
			ch = ch->next;
		}
		if (prev)
		{
			/* the characters are pool allocated, so we don't actually leak the removed node */
			line->last_char = prev;
			line->last_char->next = NULL;
		}
	}
}

static int
direction_from_bidi_class(int bidiclass, int curdir)
{
	switch (bidiclass)
	{
	/* strong */
	case UCDN_BIDI_CLASS_L: return 1;
	case UCDN_BIDI_CLASS_R: return -1;
	case UCDN_BIDI_CLASS_AL: return -1;

	/* weak */
	case UCDN_BIDI_CLASS_EN:
	case UCDN_BIDI_CLASS_ES:
	case UCDN_BIDI_CLASS_ET:
	case UCDN_BIDI_CLASS_AN:
	case UCDN_BIDI_CLASS_CS:
	case UCDN_BIDI_CLASS_NSM:
	case UCDN_BIDI_CLASS_BN:
		return curdir;

	/* neutral */
	case UCDN_BIDI_CLASS_B:
	case UCDN_BIDI_CLASS_S:
	case UCDN_BIDI_CLASS_WS:
	case UCDN_BIDI_CLASS_ON:
		return curdir;

	/* embedding, override, pop ... we don't support them */
	default:
		return 0;
	}
}

static int is_hyphen(int c)
{
	/* check for: hyphen-minus, soft hyphen, hyphen, and non-breaking hyphen */
	return (c == '-' || c == 0xAD || c == 0x2010 || c == 0x2011);
}

static float
vec_dot(const fz_point *a, const fz_point *b)
{
	return a->x * b->x + a->y * b->y;
}

static void
fz_add_stext_char_imp(fz_context *ctx, fz_stext_device *dev, fz_font *font, int c, int glyph, fz_matrix trm, float adv, int wmode, int force_new_line)
{
	fz_stext_page *page = dev->page;
	fz_stext_block *cur_block;
	fz_stext_line *cur_line;

	int new_para = 0;
	int new_line = 1;
	int add_space = 0;
	fz_point dir, ndir, p, q;
	float size;
	fz_point delta;
	float spacing = 0;
	float base_offset = 0;

	dev->curdir = direction_from_bidi_class(ucdn_get_bidi_class(c), dev->curdir);

	/* dir = direction vector for motion. ndir = normalised(dir) */
	if (wmode == 0)
	{
		dir.x = 1;
		dir.y = 0;
	}
	else
	{
		dir.x = 0;
		dir.y = -1;
	}
	dir = fz_transform_vector(dir, trm);
	ndir = fz_normalize_vector(dir);

	size = fz_matrix_expansion(trm);

	/* We need to identify where glyphs 'start' (p) and 'stop' (q).
	 * Each glyph holds its 'start' position, and the next glyph in the
	 * span (or span->max if there is no next glyph) holds its 'end'
	 * position.
	 *
	 * For both horizontal and vertical motion, trm->{e,f} gives the
	 * origin (usually the bottom left) of the glyph.
	 *
	 * In horizontal mode:
	 *   + p is bottom left.
	 *   + q is the bottom right
	 * In vertical mode:
	 *   + p is top left (where it advanced from)
	 *   + q is bottom left
	 */
	if (wmode == 0)
	{
		p.x = trm.e;
		p.y = trm.f;
		q.x = trm.e + adv * dir.x;
		q.y = trm.f + adv * dir.y;
	}
	else
	{
		p.x = trm.e - adv * dir.x;
		p.y = trm.f - adv * dir.y;
		q.x = trm.e;
		q.y = trm.f;
	}

	/* Find current position to enter new text. */
	cur_block = page->last_block;
	if (cur_block && cur_block->type != FZ_STEXT_BLOCK_TEXT)
		cur_block = NULL;
	cur_line = cur_block ? cur_block->u.t.last_line : NULL;

	if (cur_line && glyph < 0)
	{
		/* Don't advance pen or break lines for no-glyph characters in a cluster */
		add_char_to_line(ctx, page, cur_line, trm, font, size, c, &dev->pen, &dev->pen, dev->color);
		dev->lastchar = c;
		return;
	}

	if (cur_line == NULL || cur_line->wmode != wmode || vec_dot(&ndir, &cur_line->dir) < 0.999f)
	{
		/* If the matrix has changed rotation, or the wmode is different (or if we don't have a line at all),
		 * then we can't append to the current block/line. */
		new_para = 1;
		new_line = 1;
	}
	else
	{
		/* Detect fake bold where text is printed twice in the same place. */
		delta.x = fabsf(q.x - dev->pen.x);
		delta.y = fabsf(q.y - dev->pen.y);
		if (delta.x < FLT_EPSILON && delta.y < FLT_EPSILON && c == dev->lastchar)
			return;

		/* Calculate how far we've moved since the last character. */
		delta.x = p.x - dev->pen.x;
		delta.y = p.y - dev->pen.y;

		/* The transform has not changed, so we know we're in the same
		 * direction. Calculate 2 distances; how far off the previous
		 * baseline we are, together with how far along the baseline
		 * we are from the expected position. */
		spacing = ndir.x * delta.x + ndir.y * delta.y;
		base_offset = -ndir.y * delta.x + ndir.x * delta.y;

		/* Only a small amount off the baseline - we'll take this */
		if (fabsf(base_offset) < size * 0.8f)
		{
			/* LTR or neutral character */
			if (dev->curdir >= 0)
			{
				if (fabsf(spacing) < size * SPACE_DIST)
				{
					/* Motion is in line and small enough to ignore. */
					new_line = 0;
				}
				else if (fabsf(spacing) > size * SPACE_MAX_DIST)
				{
					/* Motion is in line and large enough to warrant splitting to a new line */
					new_line = 1;
				}
				else if (spacing < 0)
				{
					/* Motion is backward in line! Ignore this odd spacing. */
					new_line = 0;
				}
				else
				{
					/* Motion is forward in line and large enough to warrant us adding a space. */
					if (dev->lastchar != ' ' && wmode == 0)
						add_space = 1;
					new_line = 0;
				}
			}

			/* RTL character -- disable space character and column detection heuristics */
			else
			{
				new_line = 0;
#if 0 /* TODO: handle RTL visual/logical ordering */
				if (spacing > size * SPACE_DIST || spacing < 0)
					rtl = 0; /* backward (or big jump to 'right' side) means logical order */
				else
					rtl = 1; /* visual order, we need to reverse in a post process pass */
#endif
			}
		}

		/* Enough for a new line, but not enough for a new paragraph */
		else if (fabsf(base_offset) <= size * PARAGRAPH_DIST)
		{
			/* Check indent to spot text-indent style paragraphs */
			if (wmode == 0 && cur_line && dev->new_obj)
				if (fabsf(p.x - dev->start.x) > size * 0.5f)
					new_para = 1;
			new_line = 1;
		}

		/* Way off the baseline - open a new paragraph */
		else
		{
			new_para = 1;
			new_line = 1;
		}
	}

	/* Start a new block (but only at the beginning of a text object) */
	if (new_para || !cur_block)
	{
		cur_block = add_text_block_to_page(ctx, page);
		cur_line = cur_block->u.t.last_line;
	}

	if (new_line && (dev->flags & FZ_STEXT_DEHYPHENATE) && is_hyphen(dev->lastchar))
	{
		remove_last_char(ctx, cur_line);
		new_line = 0;
	}

	/* Start a new line */
	if (new_line || !cur_line || force_new_line)
	{
		cur_line = add_line_to_block(ctx, page, cur_block, &ndir, wmode);
		dev->start = p;
	}

	/* Add synthetic space */
	if (add_space && !(dev->flags & FZ_STEXT_INHIBIT_SPACES))
		add_char_to_line(ctx, page, cur_line, trm, font, size, ' ', &dev->pen, &p, dev->color);

	add_char_to_line(ctx, page, cur_line, trm, font, size, c, &p, &q, dev->color);
	dev->lastchar = c;
	dev->pen = q;

	dev->new_obj = 0;
	dev->trm = trm;
}

static void
fz_add_stext_char(fz_context *ctx, fz_stext_device *dev, fz_font *font, int c, int glyph, fz_matrix trm, float adv, int wmode, int force_new_line)
{
	/* ignore when one unicode character maps to multiple glyphs */
	if (c == -1)
		return;

	if (!(dev->flags & FZ_STEXT_PRESERVE_LIGATURES))
	{
		switch (c)
		{
		case 0xFB00: /* ff */
			fz_add_stext_char_imp(ctx, dev, font, 'f', glyph, trm, adv, wmode, force_new_line);
			fz_add_stext_char_imp(ctx, dev, font, 'f', -1, trm, 0, wmode, 0);
			return;
		case 0xFB01: /* fi */
			fz_add_stext_char_imp(ctx, dev, font, 'f', glyph, trm, adv, wmode, force_new_line);
			fz_add_stext_char_imp(ctx, dev, font, 'i', -1, trm, 0, wmode, 0);
			return;
		case 0xFB02: /* fl */
			fz_add_stext_char_imp(ctx, dev, font, 'f', glyph, trm, adv, wmode, force_new_line);
			fz_add_stext_char_imp(ctx, dev, font, 'l', -1, trm, 0, wmode, 0);
			return;
		case 0xFB03: /* ffi */
			fz_add_stext_char_imp(ctx, dev, font, 'f', glyph, trm, adv, wmode, force_new_line);
			fz_add_stext_char_imp(ctx, dev, font, 'f', -1, trm, 0, wmode, 0);
			fz_add_stext_char_imp(ctx, dev, font, 'i', -1, trm, 0, wmode, 0);
			return;
		case 0xFB04: /* ffl */
			fz_add_stext_char_imp(ctx, dev, font, 'f', glyph, trm, adv, wmode, force_new_line);
			fz_add_stext_char_imp(ctx, dev, font, 'f', -1, trm, 0, wmode, 0);
			fz_add_stext_char_imp(ctx, dev, font, 'l', -1, trm, 0, wmode, 0);
			return;
		case 0xFB05: /* long st */
		case 0xFB06: /* st */
			fz_add_stext_char_imp(ctx, dev, font, 's', glyph, trm, adv, wmode, force_new_line);
			fz_add_stext_char_imp(ctx, dev, font, 't', -1, trm, 0, wmode, 0);
			return;
		}
	}

	if (!(dev->flags & FZ_STEXT_PRESERVE_WHITESPACE))
	{
		switch (c)
		{
		case 0x0009: /* tab */
		case 0x0020: /* space */
		case 0x00A0: /* no-break space */
		case 0x1680: /* ogham space mark */
		case 0x180E: /* mongolian vowel separator */
		case 0x2000: /* en quad */
		case 0x2001: /* em quad */
		case 0x2002: /* en space */
		case 0x2003: /* em space */
		case 0x2004: /* three-per-em space */
		case 0x2005: /* four-per-em space */
		case 0x2006: /* six-per-em space */
		case 0x2007: /* figure space */
		case 0x2008: /* punctuation space */
		case 0x2009: /* thin space */
		case 0x200A: /* hair space */
		case 0x202F: /* narrow no-break space */
		case 0x205F: /* medium mathematical space */
		case 0x3000: /* ideographic space */
			c = ' ';
		}
	}

	fz_add_stext_char_imp(ctx, dev, font, c, glyph, trm, adv, wmode, force_new_line);
}

static void
fz_stext_extract(fz_context *ctx, fz_stext_device *dev, fz_text_span *span, fz_matrix ctm)
{
	fz_font *font = span->font;
	fz_matrix tm = span->trm;
	fz_matrix trm;
	float adv;
	int i;

	if (span->len == 0)
		return;

	for (i = 0; i < span->len; i++)
	{
		/* Calculate new pen location and delta */
		tm.e = span->items[i].x;
		tm.f = span->items[i].y;
		trm = fz_concat(tm, ctm);

		if (dev->flags & FZ_STEXT_MEDIABOX_CLIP)
			if (fz_glyph_entirely_outside_box(ctx, &ctm, span, &span->items[i], &dev->page->mediabox))
				continue;

		/* Calculate bounding box and new pen position based on font metrics */
		if (span->items[i].gid >= 0)
			adv = fz_advance_glyph(ctx, font, span->items[i].gid, span->wmode);
		else
			adv = 0;

		fz_add_stext_char(ctx, dev, font,
			span->items[i].ucs,
			span->items[i].gid,
			trm,
			adv,
			span->wmode,
			(i == 0) && (dev->flags & FZ_STEXT_PRESERVE_SPANS));
	}
}

static int hexrgb_from_color(fz_context *ctx, fz_colorspace *colorspace, const float *color)
{
	float rgb[3];
	fz_convert_color(ctx, colorspace, color, fz_device_rgb(ctx), rgb, NULL, fz_default_color_params);
	return
		(fz_clampi(rgb[0] * 255, 0, 255) << 16) |
		(fz_clampi(rgb[1] * 255, 0, 255) << 8) |
		(fz_clampi(rgb[2] * 255, 0, 255));
}

static void
fz_stext_fill_text(fz_context *ctx, fz_device *dev, const fz_text *text, fz_matrix ctm,
	fz_colorspace *colorspace, const float *color, float alpha, fz_color_params color_params)
{
	fz_stext_device *tdev = (fz_stext_device*)dev;
	fz_text_span *span;
	if (text == tdev->lasttext)
		return;
	tdev->color = hexrgb_from_color(ctx, colorspace, color);
	tdev->new_obj = 1;
	for (span = text->head; span; span = span->next)
		fz_stext_extract(ctx, tdev, span, ctm);
	fz_drop_text(ctx, tdev->lasttext);
	tdev->lasttext = fz_keep_text(ctx, text);
}

static void
fz_stext_stroke_text(fz_context *ctx, fz_device *dev, const fz_text *text, const fz_stroke_state *stroke, fz_matrix ctm,
	fz_colorspace *colorspace, const float *color, float alpha, fz_color_params color_params)
{
	fz_stext_device *tdev = (fz_stext_device*)dev;
	fz_text_span *span;
	if (text == tdev->lasttext)
		return;
	tdev->color = hexrgb_from_color(ctx, colorspace, color);
	tdev->new_obj = 1;
	for (span = text->head; span; span = span->next)
		fz_stext_extract(ctx, tdev, span, ctm);
	fz_drop_text(ctx, tdev->lasttext);
	tdev->lasttext = fz_keep_text(ctx, text);
}

static void
fz_stext_clip_text(fz_context *ctx, fz_device *dev, const fz_text *text, fz_matrix ctm, fz_rect scissor)
{
	fz_stext_device *tdev = (fz_stext_device*)dev;
	fz_text_span *span;
	if (text == tdev->lasttext)
		return;
	tdev->color = 0;
	tdev->new_obj = 1;
	for (span = text->head; span; span = span->next)
		fz_stext_extract(ctx, tdev, span, ctm);
	fz_drop_text(ctx, tdev->lasttext);
	tdev->lasttext = fz_keep_text(ctx, text);
}

static void
fz_stext_clip_stroke_text(fz_context *ctx, fz_device *dev, const fz_text *text, const fz_stroke_state *stroke, fz_matrix ctm, fz_rect scissor)
{
	fz_stext_device *tdev = (fz_stext_device*)dev;
	fz_text_span *span;
	if (text == tdev->lasttext)
		return;
	tdev->color = 0;
	tdev->new_obj = 1;
	for (span = text->head; span; span = span->next)
		fz_stext_extract(ctx, tdev, span, ctm);
	fz_drop_text(ctx, tdev->lasttext);
	tdev->lasttext = fz_keep_text(ctx, text);
}

static void
fz_stext_ignore_text(fz_context *ctx, fz_device *dev, const fz_text *text, fz_matrix ctm)
{
	fz_stext_device *tdev = (fz_stext_device*)dev;
	fz_text_span *span;
	if (text == tdev->lasttext)
		return;
	tdev->color = 0;
	tdev->new_obj = 1;
	for (span = text->head; span; span = span->next)
		fz_stext_extract(ctx, tdev, span, ctm);
	fz_drop_text(ctx, tdev->lasttext);
	tdev->lasttext = fz_keep_text(ctx, text);
}

/* Images and shadings */

static void
fz_stext_fill_image(fz_context *ctx, fz_device *dev, fz_image *img, fz_matrix ctm, float alpha, fz_color_params color_params)
{
	fz_stext_device *tdev = (fz_stext_device*)dev;

	/* If the alpha is less than 50% then it's probably a watermark or effect or something. Skip it. */
	if (alpha < 0.5f)
		return;

	add_image_block_to_page(ctx, tdev->page, ctm, img);
}

static void
fz_stext_fill_image_mask(fz_context *ctx, fz_device *dev, fz_image *img, fz_matrix ctm,
		fz_colorspace *cspace, const float *color, float alpha, fz_color_params color_params)
{
	fz_stext_fill_image(ctx, dev, img, ctm, alpha, color_params);
}

static fz_image *
fz_new_image_from_shade(fz_context *ctx, fz_shade *shade, fz_matrix *in_out_ctm, fz_color_params color_params, fz_rect scissor)
{
	fz_matrix ctm = *in_out_ctm;
	fz_pixmap *pix;
	fz_image *img = NULL;
	fz_rect bounds;
	fz_irect bbox;

	bounds = fz_bound_shade(ctx, shade, ctm);
	bounds = fz_intersect_rect(bounds, scissor);
	bbox = fz_irect_from_rect(bounds);

	pix = fz_new_pixmap_with_bbox(ctx, fz_device_rgb(ctx), bbox, NULL, !shade->use_background);
	fz_try(ctx)
	{
		if (shade->use_background)
			fz_fill_pixmap_with_color(ctx, pix, shade->colorspace, shade->background, color_params);
		else
			fz_clear_pixmap(ctx, pix);
		fz_paint_shade(ctx, shade, NULL, ctm, pix, color_params, bbox, NULL, NULL);
		img = fz_new_image_from_pixmap(ctx, pix, NULL);
	}
	fz_always(ctx)
		fz_drop_pixmap(ctx, pix);
	fz_catch(ctx)
		fz_rethrow(ctx);

	in_out_ctm->a = pix->w;
	in_out_ctm->b = 0;
	in_out_ctm->c = 0;
	in_out_ctm->d = pix->h;
	in_out_ctm->e = pix->x;
	in_out_ctm->f = pix->y;
	return img;
}

static void
fz_stext_fill_shade(fz_context *ctx, fz_device *dev, fz_shade *shade, fz_matrix ctm, float alpha, fz_color_params color_params)
{
	fz_matrix local_ctm = ctm;
	fz_rect scissor = fz_device_current_scissor(ctx, dev);
	fz_image *image = fz_new_image_from_shade(ctx, shade, &local_ctm, color_params, scissor);
	fz_try(ctx)
		fz_stext_fill_image(ctx, dev, image, local_ctm, alpha, color_params);
	fz_always(ctx)
		fz_drop_image(ctx, image);
	fz_catch(ctx)
		fz_rethrow(ctx);
}

static void
fz_stext_close_device(fz_context *ctx, fz_device *dev)
{
	fz_stext_device *tdev = (fz_stext_device*)dev;
	fz_stext_page *page = tdev->page;
	fz_stext_block *block;
	fz_stext_line *line;
	fz_stext_char *ch;

	for (block = page->first_block; block; block = block->next)
	{
		if (block->type != FZ_STEXT_BLOCK_TEXT)
			continue;
		for (line = block->u.t.first_line; line; line = line->next)
		{
			for (ch = line->first_char; ch; ch = ch->next)
			{
				fz_rect ch_box = fz_rect_from_quad(ch->quad);
				if (ch == line->first_char)
					line->bbox = ch_box;
				else
					line->bbox = fz_union_rect(line->bbox, ch_box);
			}
			block->bbox = fz_union_rect(block->bbox, line->bbox);
		}
	}

	/* TODO: smart sorting of blocks and lines in reading order */
	/* TODO: unicode NFC normalization */
}

static void
fz_stext_drop_device(fz_context *ctx, fz_device *dev)
{
	fz_stext_device *tdev = (fz_stext_device*)dev;
	fz_drop_text(ctx, tdev->lasttext);
}

fz_stext_options *
fz_parse_stext_options(fz_context *ctx, fz_stext_options *opts, const char *string)
{
	const char *val;

	memset(opts, 0, sizeof *opts);

	if (fz_has_option(ctx, string, "preserve-ligatures", &val) && fz_option_eq(val, "yes"))
		opts->flags |= FZ_STEXT_PRESERVE_LIGATURES;
	if (fz_has_option(ctx, string, "preserve-whitespace", &val) && fz_option_eq(val, "yes"))
		opts->flags |= FZ_STEXT_PRESERVE_WHITESPACE;
	if (fz_has_option(ctx, string, "preserve-images", &val) && fz_option_eq(val, "yes"))
		opts->flags |= FZ_STEXT_PRESERVE_IMAGES;
	if (fz_has_option(ctx, string, "inhibit-spaces", &val) && fz_option_eq(val, "yes"))
		opts->flags |= FZ_STEXT_INHIBIT_SPACES;
	if (fz_has_option(ctx, string, "dehyphenate", &val) && fz_option_eq(val, "yes"))
		opts->flags |= FZ_STEXT_DEHYPHENATE;
	if (fz_has_option(ctx, string, "preserve-spans", &val) && fz_option_eq(val, "yes"))
		opts->flags |= FZ_STEXT_PRESERVE_SPANS;

	opts->flags |= FZ_STEXT_MEDIABOX_CLIP;
	if (fz_has_option(ctx, string, "mediabox-clip", &val) && fz_option_eq(val, "no"))
		opts->flags ^= FZ_STEXT_MEDIABOX_CLIP;

	opts->scale = 1;
	if (fz_has_option(ctx, string, "resolution", &val))
		opts->scale = fz_atof(val) / 96.0f; /* HTML base resolution is 96ppi */

	return opts;
}

fz_device *
fz_new_stext_device(fz_context *ctx, fz_stext_page *page, const fz_stext_options *opts)
{
	fz_stext_device *dev = fz_new_derived_device(ctx, fz_stext_device);

	dev->super.close_device = fz_stext_close_device;
	dev->super.drop_device = fz_stext_drop_device;

	dev->super.fill_text = fz_stext_fill_text;
	dev->super.stroke_text = fz_stext_stroke_text;
	dev->super.clip_text = fz_stext_clip_text;
	dev->super.clip_stroke_text = fz_stext_clip_stroke_text;
	dev->super.ignore_text = fz_stext_ignore_text;

	if (opts && (opts->flags & FZ_STEXT_PRESERVE_IMAGES))
	{
		dev->super.fill_shade = fz_stext_fill_shade;
		dev->super.fill_image = fz_stext_fill_image;
		dev->super.fill_image_mask = fz_stext_fill_image_mask;
	}

    /* willus mod -- add "else dev->flags=0" */
	if (opts)
		dev->flags = opts->flags;
    else
        dev->flags = 0;
	dev->page = page;
	dev->pen.x = 0;
	dev->pen.y = 0;
	dev->trm = fz_identity;
	dev->lastchar = ' ';
	dev->curdir = 1;
	dev->lasttext = NULL;

	return (fz_device*)dev;
}







k2pdfopt_v2.54/mupdf_mod/pdf-parse.c

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"
#include "mupdf/pdf.h"

#include <string.h>
#include <time.h>

/* willus mod--don't use _mkgmtime--not available in Win XP */
#ifdef _WIN32
/* #define timegm _mkgmtime */
static time_t timegm(struct tm *date);
static time_t timegm(struct tm *date)

    {
    time_t t,z;
    struct tm gmz;

    z=(time_t)0;
    gmz=(*gmtime(&z));
    t=mktime(date)-mktime(&gmz);
    return(t);
    }
#endif



#define isdigit(c) (c >= '0' && c <= '9')

fz_rect
pdf_to_rect(fz_context *ctx, pdf_obj *array)
{
	if (!pdf_is_array(ctx, array))
		return fz_empty_rect;
	else
	{
		float a = pdf_array_get_real(ctx, array, 0);
		float b = pdf_array_get_real(ctx, array, 1);
		float c = pdf_array_get_real(ctx, array, 2);
		float d = pdf_array_get_real(ctx, array, 3);
		fz_rect r;
		r.x0 = fz_min(a, c);
		r.y0 = fz_min(b, d);
		r.x1 = fz_max(a, c);
		r.y1 = fz_max(b, d);
		return r;
	}
}

fz_quad
pdf_to_quad(fz_context *ctx, pdf_obj *array, int offset)
{
	fz_quad q;
	q.ul.x = pdf_array_get_real(ctx, array, offset+0);
	q.ul.y = pdf_array_get_real(ctx, array, offset+1);
	q.ur.x = pdf_array_get_real(ctx, array, offset+2);
	q.ur.y = pdf_array_get_real(ctx, array, offset+3);
	q.ll.x = pdf_array_get_real(ctx, array, offset+4);
	q.ll.y = pdf_array_get_real(ctx, array, offset+5);
	q.lr.x = pdf_array_get_real(ctx, array, offset+6);
	q.lr.y = pdf_array_get_real(ctx, array, offset+7);
	return q;
}

fz_matrix
pdf_to_matrix(fz_context *ctx, pdf_obj *array)
{
	if (!pdf_is_array(ctx, array))
		return fz_identity;
	else
	{
		fz_matrix m;
		m.a = pdf_array_get_real(ctx, array, 0);
		m.b = pdf_array_get_real(ctx, array, 1);
		m.c = pdf_array_get_real(ctx, array, 2);
		m.d = pdf_array_get_real(ctx, array, 3);
		m.e = pdf_array_get_real(ctx, array, 4);
		m.f = pdf_array_get_real(ctx, array, 5);
		return m;
	}
}

char *
pdf_format_date(fz_context *ctx, int64_t time, char *s, size_t n)
{
	time_t secs = time;
#ifdef _POSIX_SOURCE
	struct tm tmbuf, *tm = gmtime_r(&secs, &tmbuf);
#else
	struct tm *tm = gmtime(&secs);
#endif
	if (time < 0 || !tm || !strftime(s, n, "D:%Y%m%d%H%M%SZ", tm))
		return NULL;
	return s;
}

int64_t
pdf_parse_date(fz_context *ctx, const char *s)
{
	int tz_sign, tz_hour, tz_min, tz_adj;
	struct tm tm;
	time_t utc;

	if (!s[0])
		return -1;

	memset(&tm, 0, sizeof tm);
	tm.tm_mday = 1;

	tz_sign = 1;
	tz_hour = 0;
	tz_min = 0;

	if (s[0] == 'D' && s[1] == ':')
		s += 2;

	if (!isdigit(s[0]) || !isdigit(s[1]) || !isdigit(s[2]) || !isdigit(s[3]))
	{
		fz_warn(ctx, "invalid date format (missing year)");
		return -1;
	}
	tm.tm_year = (s[0]-'0')*1000 + (s[1]-'0')*100 + (s[2]-'0')*10 + (s[3]-'0') - 1900;
	s += 4;

	if (tm.tm_year < 70)
	{
		fz_warn(ctx, "invalid date (year out of range)");
		return -1;
	}

	if (isdigit(s[0]) && isdigit(s[1]))
	{
		tm.tm_mon = (s[0]-'0')*10 + (s[1]-'0') - 1; /* month is 0-11 in struct tm */
		s += 2;
		if (isdigit(s[0]) && isdigit(s[1]))
		{
			tm.tm_mday = (s[0]-'0')*10 + (s[1]-'0');
			s += 2;
			if (isdigit(s[0]) && isdigit(s[1]))
			{
				tm.tm_hour = (s[0]-'0')*10 + (s[1]-'0');
				s += 2;
				if (isdigit(s[0]) && isdigit(s[1]))
				{
					tm.tm_min = (s[0]-'0')*10 + (s[1]-'0');
					s += 2;
					if (isdigit(s[0]) && isdigit(s[1]))
					{
						tm.tm_sec = (s[0]-'0')*10 + (s[1]-'0');
						s += 2;
					}
				}
			}
		}
	}

	if (tm.tm_sec > 60 || tm.tm_min > 59 || tm.tm_hour > 23 || tm.tm_mday > 31 || tm.tm_mon > 11)
	{
		fz_warn(ctx, "invalid date (a field is out of range)");
		return -1;
	}

	if (s[0] == 'Z')
	{
		s += 1;
	}
	else if ((s[0] == '-' || s[0] == '+') && isdigit(s[1]) && isdigit(s[2]))
	{
		tz_sign = (s[0] == '-') ? -1 : 1;
		tz_hour = (s[1]-'0')*10 + (s[2]-'0');
		s += 3;
		if (s[0] == '\'' && isdigit(s[1]) && isdigit(s[2]))
		{
			tz_min = (s[1]-'0')*10 + (s[2]-'0');
			s += 3;
			if (s[0] == '\'')
				s += 1;
		}
	}

	/* PDF is based on ISO/IEC 8824 which limits time zones from -15 to +16. */
	if (tz_sign < 0 && (tz_hour > 15 || (tz_hour == 15 && tz_min > 0)))
	{
		fz_warn(ctx, "invalid date format (time zone out of range)");
		return -1;
	}
	if (tz_sign > 0 && (tz_hour > 16 || (tz_hour == 16 && tz_min > 0)))
	{
		fz_warn(ctx, "invalid date format (time zone out of range)");
		return -1;
	}

	if (s[0] != 0)
		fz_warn(ctx, "invalid date format (garbage at end)");

	utc = timegm(&tm);
	if (utc == (time_t)-1)
	{
		fz_warn(ctx, "date overflow error");
		return -1;
	}

	tz_adj = tz_sign * (tz_hour * 3600 + tz_min * 60);
	return utc - tz_adj;
}

int64_t
pdf_to_date(fz_context *ctx, pdf_obj *time)
{
	return pdf_parse_date(ctx, pdf_to_str_buf(ctx, time));
}

static int
rune_from_utf16be(int *out, const unsigned char *s, const unsigned char *end)
{
	if (s + 2 <= end)
	{
		int a = s[0] << 8 | s[1];
		if (a >= 0xD800 && a <= 0xDFFF && s + 4 <= end)
		{
			int b = s[2] << 8 | s[3];
			*out = ((a - 0xD800) << 10) + (b - 0xDC00) + 0x10000;
			return 4;
		}
		*out = a;
		return 2;
	}
	*out = FZ_REPLACEMENT_CHARACTER;
	return 1;
}

static int
rune_from_utf16le(int *out, const unsigned char *s, const unsigned char *end)
{
	if (s + 2 <= end)
	{
		int a = s[1] << 8 | s[0];
		if (a >= 0xD800 && a <= 0xDFFF && s + 4 <= end)
		{
			int b = s[3] << 8 | s[2];
			*out = ((a - 0xD800) << 10) + (b - 0xDC00) + 0x10000;
			return 4;
		}
		*out = a;
		return 2;
	}
	*out = FZ_REPLACEMENT_CHARACTER;
	return 1;
}

static size_t
skip_language_code_utf16le(const unsigned char *s, size_t n, size_t i)
{
	/* skip language escape codes */
	if (i + 6 <= n && s[i+1] == 0 && s[i+0] == 27 && s[i+5] == 0 && s[i+4] == 27)
		return 6;
	else if (i + 8 <= n && s[i+1] == 0 && s[i+0] == 27 && s[i+7] == 0 && s[i+6] == 27)
		return 8;
	return 0;
}

static size_t
skip_language_code_utf16be(const unsigned char *s, size_t n, size_t i)
{
	/* skip language escape codes */
	if (i + 6 <= n && s[i+0] == 0 && s[i+1] == 27 && s[i+4] == 0 && s[i+5] == 27)
		return 6;
	else if (i + 8 <= n && s[i+0] == 0 && s[i+1] == 27 && s[i+6] == 0 && s[i+7] == 27)
		return 8;
	return 0;
}

static size_t
skip_language_code_utf8(const unsigned char *s, size_t n, size_t i)
{
	/* skip language escape codes */
	if (i + 3 <= n && s[i] == 27 && s[i+3])
		return 3;
	else if (i + 5 <= n && s[i] == 27 && s[i+5] == 27)
		return 5;
	return 0;
}

static int
is_valid_utf8(const unsigned char *s, const unsigned char *end)
{
	for (; s < end; ++s)
	{
		int skip = *s < 0x80 ? 0 : *s < 0xC0 ? -1 : *s < 0xE0 ? 1 : *s < 0xF0 ? 2 : *s < 0xF5 ? 3 : -1;
		if (skip == -1)
			return 0;
		while (skip-- > 0)
			if (++s >= end || (*s & 0xC0) != 0x80)
				return 0;
	}
	return 1;
}

char *
pdf_new_utf8_from_pdf_string(fz_context *ctx, const char *ssrcptr, size_t srclen)
{
	const unsigned char *srcptr = (const unsigned char*)ssrcptr;
	char *dstptr, *dst;
	size_t dstlen = 0;
	int ucs;
	size_t i, n;

	/* UTF-16BE */
	if (srclen >= 2 && srcptr[0] == 254 && srcptr[1] == 255)
	{
		i = 2;
		while (i + 2 <= srclen)
		{
			n = skip_language_code_utf16be(srcptr, srclen, i);
			if (n)
				i += n;
			else
			{
				i += rune_from_utf16be(&ucs, srcptr + i, srcptr + srclen);
				dstlen += fz_runelen(ucs);
			}
		}

		dstptr = dst = Memento_label(fz_malloc(ctx, dstlen + 1), "utf8_from_utf16be");

		i = 2;
		while (i + 2 <= srclen)
		{
			n = skip_language_code_utf16be(srcptr, srclen, i);
			if (n)
				i += n;
			else
			{
				i += rune_from_utf16be(&ucs, srcptr + i, srcptr + srclen);
				dstptr += fz_runetochar(dstptr, ucs);
			}
		}
	}

	/* UTF-16LE */
	else if (srclen >= 2 && srcptr[0] == 255 && srcptr[1] == 254)
	{
		i = 2;
		while (i + 2 <= srclen)
		{
			n = skip_language_code_utf16le(srcptr, srclen, i);
			if (n)
				i += n;
			else
			{
				i += rune_from_utf16le(&ucs, srcptr + i, srcptr + srclen);
				dstlen += fz_runelen(ucs);
			}
		}

		dstptr = dst = Memento_label(fz_malloc(ctx, dstlen + 1), "utf8_from_utf16le");

		i = 2;
		while (i + 2 <= srclen)
		{
			n = skip_language_code_utf16le(srcptr, srclen, i);
			if (n)
				i += n;
			else
			{
				i += rune_from_utf16le(&ucs, srcptr + i, srcptr + srclen);
				dstptr += fz_runetochar(dstptr, ucs);
			}
		}
	}

	/* UTF-8 */
	else if (srclen >= 3 && srcptr[0] == 239 && srcptr[1] == 187 && srcptr[2] == 191)
	{
		i = 3;
		while (i < srclen)
		{
			n = skip_language_code_utf8(srcptr, srclen, i);
			if (n)
				i += n;
			else
			{
				i += 1;
				dstlen += 1;
			}
		}

		dstptr = dst = Memento_label(fz_malloc(ctx, dstlen + 1), "utf8_from_utf8");

		i = 3;
		while (i < srclen)
		{
			n = skip_language_code_utf8(srcptr, srclen, i);
			if (n)
				i += n;
			else
				*dstptr++ = srcptr[i++];
		}
	}

	/* Detect UTF-8 strings that aren't marked with a BOM */
	else if (is_valid_utf8(srcptr, srcptr + srclen))
	{
		dst = Memento_label(fz_malloc(ctx, srclen + 1), "utf8_from_guess");
		memcpy(dst, srcptr, srclen);
		dstptr = dst + srclen;
	}

	/* PDFDocEncoding */
	else
	{
		for (i = 0; i < srclen; i++)
			dstlen += fz_runelen(fz_unicode_from_pdf_doc_encoding[srcptr[i]]);

		dstptr = dst = Memento_label(fz_malloc(ctx, dstlen + 1), "utf8_from_pdfdocenc");

		for (i = 0; i < srclen; i++)
		{
			ucs = fz_unicode_from_pdf_doc_encoding[srcptr[i]];
			dstptr += fz_runetochar(dstptr, ucs);
		}
	}

	*dstptr = 0;
	return dst;
}

char *
pdf_new_utf8_from_pdf_string_obj(fz_context *ctx, pdf_obj *src)
{
	const char *srcptr;
	size_t srclen;
	srcptr = pdf_to_string(ctx, src, &srclen);
	return pdf_new_utf8_from_pdf_string(ctx, srcptr, srclen);
}

char *
pdf_new_utf8_from_pdf_stream_obj(fz_context *ctx, pdf_obj *src)
{
	fz_buffer *stmbuf;
	char *srcptr;
	size_t srclen;
	char *dst = NULL;

	stmbuf = pdf_load_stream(ctx, src);
	srclen = fz_buffer_storage(ctx, stmbuf, (unsigned char **)&srcptr);
	fz_try(ctx)
		dst = pdf_new_utf8_from_pdf_string(ctx, srcptr, srclen);
	fz_always(ctx)
		fz_drop_buffer(ctx, stmbuf);
	fz_catch(ctx)
		fz_rethrow(ctx);
	return dst;
}

char *
pdf_load_stream_or_string_as_utf8(fz_context *ctx, pdf_obj *src)
{
	if (pdf_is_stream(ctx, src))
		return pdf_new_utf8_from_pdf_stream_obj(ctx, src);
	return pdf_new_utf8_from_pdf_string_obj(ctx, src);
}

static pdf_obj *
pdf_new_text_string_utf16be(fz_context *ctx, const char *s)
{
	const char *ss;
	int c, i, n, a, b;
	unsigned char *p;
	pdf_obj *obj;

	ss = s;
	n = 0;
	while (*ss)
	{
		ss += fz_chartorune(&c, ss);
		n += (c >= 0x10000) ? 2 : 1;
	}

	p = fz_malloc(ctx, n * 2 + 2);
	i = 0;
	p[i++] = 254;
	p[i++] = 255;
	while (*s)
	{
		s += fz_chartorune(&c, s);
		if (c >= 0x10000)
		{
			a = (((c - 0x10000) >> 10) & 0x3ff) + 0xD800;
			p[i++] = (a>>8) & 0xff;
			p[i++] = (a) & 0xff;
			b = (((c - 0x10000)) & 0x3ff) + 0xDC00;
			p[i++] = (b>>8) & 0xff;
			p[i++] = (b) & 0xff;
		}
		else
		{
			p[i++] = (c>>8) & 0xff;
			p[i++] = (c) & 0xff;
		}
	}

	fz_try(ctx)
		obj = pdf_new_string(ctx, (char*)p, i);
	fz_always(ctx)
		fz_free(ctx, p);
	fz_catch(ctx)
		fz_rethrow(ctx);
	return obj;
}

pdf_obj *
pdf_new_text_string(fz_context *ctx, const char *s)
{
	int i = 0;
	while (s[i] != 0)
	{
		if (((unsigned char)s[i]) >= 128)
			return pdf_new_text_string_utf16be(ctx, s);
		++i;
	}
	return pdf_new_string(ctx, s, i);
}

pdf_obj *
pdf_parse_array(fz_context *ctx, pdf_document *doc, fz_stream *file, pdf_lexbuf *buf)
{
	pdf_obj *ary = NULL;
	pdf_obj *obj = NULL;
	int64_t a = 0, b = 0, n = 0;
	pdf_token tok;
	pdf_obj *op = NULL;

	fz_var(obj);

	ary = pdf_new_array(ctx, doc, 4);

	fz_try(ctx)
	{
		while (1)
		{
			tok = pdf_lex(ctx, file, buf);

			if (tok != PDF_TOK_INT && tok != PDF_TOK_R)
			{
				if (n > 0)
					pdf_array_push_int(ctx, ary, a);
				if (n > 1)
					pdf_array_push_int(ctx, ary, b);
				n = 0;
			}

			if (tok == PDF_TOK_INT && n == 2)
			{
				pdf_array_push_int(ctx, ary, a);
				a = b;
				n --;
			}

			switch (tok)
			{
			case PDF_TOK_EOF:
				fz_throw(ctx, FZ_ERROR_SYNTAX, "array not closed before end of file");

			case PDF_TOK_CLOSE_ARRAY:
				op = ary;
				goto end;

			case PDF_TOK_INT:
				if (n == 0)
					a = buf->i;
				if (n == 1)
					b = buf->i;
				n ++;
				break;

			case PDF_TOK_R:
				if (n != 2)
					fz_throw(ctx, FZ_ERROR_SYNTAX, "cannot parse indirect reference in array");
				pdf_array_push_drop(ctx, ary, pdf_new_indirect(ctx, doc, a, b));
				n = 0;
				break;

			case PDF_TOK_OPEN_ARRAY:
				obj = pdf_parse_array(ctx, doc, file, buf);
				pdf_array_push_drop(ctx, ary, obj);
				break;

			case PDF_TOK_OPEN_DICT:
				obj = pdf_parse_dict(ctx, doc, file, buf);
				pdf_array_push_drop(ctx, ary, obj);
				break;

			case PDF_TOK_NAME:
				pdf_array_push_name(ctx, ary, buf->scratch);
				break;
			case PDF_TOK_REAL:
				pdf_array_push_real(ctx, ary, buf->f);
				break;
			case PDF_TOK_STRING:
				pdf_array_push_string(ctx, ary, buf->scratch, buf->len);
				break;
			case PDF_TOK_TRUE:
				pdf_array_push_bool(ctx, ary, 1);
				break;
			case PDF_TOK_FALSE:
				pdf_array_push_bool(ctx, ary, 0);
				break;
			case PDF_TOK_NULL:
				pdf_array_push(ctx, ary, PDF_NULL);
				break;

			default:
				pdf_array_push(ctx, ary, PDF_NULL);
				break;
			}
		}
end:
		{}
	}
	fz_catch(ctx)
	{
		pdf_drop_obj(ctx, ary);
		fz_rethrow(ctx);
	}
	return op;
}

pdf_obj *
pdf_parse_dict(fz_context *ctx, pdf_document *doc, fz_stream *file, pdf_lexbuf *buf)
{
	pdf_obj *dict;
	pdf_obj *key = NULL;
	pdf_obj *val = NULL;
	pdf_token tok;
	int64_t a, b;

	dict = pdf_new_dict(ctx, doc, 8);

	fz_var(key);
	fz_var(val);

	fz_try(ctx)
	{
		while (1)
		{
			tok = pdf_lex(ctx, file, buf);
	skip:
			if (tok == PDF_TOK_CLOSE_DICT)
				break;

			/* for BI .. ID .. EI in content streams */
			if (tok == PDF_TOK_KEYWORD && !strcmp(buf->scratch, "ID"))
				break;

			if (tok != PDF_TOK_NAME)
				fz_throw(ctx, FZ_ERROR_SYNTAX, "invalid key in dict");

			key = pdf_new_name(ctx, buf->scratch);

			tok = pdf_lex(ctx, file, buf);

			switch (tok)
			{
			case PDF_TOK_OPEN_ARRAY:
				val = pdf_parse_array(ctx, doc, file, buf);
				break;

			case PDF_TOK_OPEN_DICT:
				val = pdf_parse_dict(ctx, doc, file, buf);
				break;

			case PDF_TOK_NAME: val = pdf_new_name(ctx, buf->scratch); break;
			case PDF_TOK_REAL: val = pdf_new_real(ctx, buf->f); break;
			case PDF_TOK_STRING: val = pdf_new_string(ctx, buf->scratch, buf->len); break;
			case PDF_TOK_TRUE: val = PDF_TRUE; break;
			case PDF_TOK_FALSE: val = PDF_FALSE; break;
			case PDF_TOK_NULL: val = PDF_NULL; break;

			case PDF_TOK_INT:
				/* 64-bit to allow for numbers > INT_MAX and overflow */
				a = buf->i;
				tok = pdf_lex(ctx, file, buf);
				if (tok == PDF_TOK_CLOSE_DICT || tok == PDF_TOK_NAME ||
					(tok == PDF_TOK_KEYWORD && !strcmp(buf->scratch, "ID")))
				{
					val = pdf_new_int(ctx, a);
					pdf_dict_put(ctx, dict, key, val);
					pdf_drop_obj(ctx, val);
					val = NULL;
					pdf_drop_obj(ctx, key);
					key = NULL;
					goto skip;
				}
				if (tok == PDF_TOK_INT)
				{
					b = buf->i;
					tok = pdf_lex(ctx, file, buf);
					if (tok == PDF_TOK_R)
					{
						val = pdf_new_indirect(ctx, doc, a, b);
						break;
					}
				}
				fz_warn(ctx, "invalid indirect reference in dict");
				val = PDF_NULL;
				break;

			default:
				val = PDF_NULL;
				break;
			}

			pdf_dict_put(ctx, dict, key, val);
			pdf_drop_obj(ctx, val);
			val = NULL;
			pdf_drop_obj(ctx, key);
			key = NULL;
		}
	}
	fz_catch(ctx)
	{
		pdf_drop_obj(ctx, dict);
		pdf_drop_obj(ctx, key);
		pdf_drop_obj(ctx, val);
		fz_rethrow(ctx);
	}
	return dict;
}

pdf_obj *
pdf_parse_stm_obj(fz_context *ctx, pdf_document *doc, fz_stream *file, pdf_lexbuf *buf)
{
	pdf_token tok;

	tok = pdf_lex(ctx, file, buf);

	switch (tok)
	{
	case PDF_TOK_OPEN_ARRAY:
		return pdf_parse_array(ctx, doc, file, buf);
	case PDF_TOK_OPEN_DICT:
		return pdf_parse_dict(ctx, doc, file, buf);
	case PDF_TOK_NAME: return pdf_new_name(ctx, buf->scratch);
	case PDF_TOK_REAL: return pdf_new_real(ctx, buf->f);
	case PDF_TOK_STRING: return pdf_new_string(ctx, buf->scratch, buf->len);
	case PDF_TOK_TRUE: return PDF_TRUE;
	case PDF_TOK_FALSE: return PDF_FALSE;
	case PDF_TOK_NULL: return PDF_NULL;
	case PDF_TOK_INT: return pdf_new_int(ctx, buf->i);
	default: fz_throw(ctx, FZ_ERROR_SYNTAX, "unknown token in object stream");
	}
}

pdf_obj *
pdf_parse_ind_obj_or_newobj(fz_context *ctx, pdf_document *doc, fz_stream *file,
	int *onum, int *ogen, int64_t *ostmofs, int *try_repair, int *newobj)
{
	pdf_obj *obj = NULL;
	int num = 0, gen = 0;
	int64_t stm_ofs;
	pdf_token tok;
	pdf_lexbuf *buf = &doc->lexbuf.base;
	int64_t a, b;
	int read_next_token = 1;

	fz_var(obj);

	tok = pdf_lex(ctx, file, buf);
	if (tok != PDF_TOK_INT)
	{
		if (try_repair)
			*try_repair = 1;
		fz_throw(ctx, FZ_ERROR_SYNTAX, "expected object number");
	}
	num = buf->i;
	if (num < 0 || num > PDF_MAX_OBJECT_NUMBER)
		fz_throw(ctx, FZ_ERROR_SYNTAX, "object number out of range");

	tok = pdf_lex(ctx, file, buf);
	if (tok != PDF_TOK_INT)
	{
		if (try_repair)
			*try_repair = 1;
		fz_throw(ctx, FZ_ERROR_SYNTAX, "expected generation number (%d ? obj)", num);
	}
	gen = buf->i;
	if (gen < 0 || gen >= 65536)
	{
		if (try_repair)
			*try_repair = 1;
		fz_throw(ctx, FZ_ERROR_SYNTAX, "invalid generation number (%d)", gen);
	}

	tok = pdf_lex(ctx, file, buf);
	if (tok == PDF_TOK_NEWOBJ && newobj)
	{
		*newobj = 1;
		if (onum) *onum = num;
		if (ogen) *ogen = gen;
		if (ostmofs) *ostmofs = 0;
		return NULL;
	}
	if (tok != PDF_TOK_OBJ)
	{
		if (try_repair)
			*try_repair = 1;
		fz_throw(ctx, FZ_ERROR_SYNTAX, "expected 'obj' keyword (%d %d ?)", num, gen);
	}

	tok = pdf_lex(ctx, file, buf);

	switch (tok)
	{
	case PDF_TOK_OPEN_ARRAY:
		obj = pdf_parse_array(ctx, doc, file, buf);
		break;

	case PDF_TOK_OPEN_DICT:
		obj = pdf_parse_dict(ctx, doc, file, buf);
		break;

	case PDF_TOK_NAME: obj = pdf_new_name(ctx, buf->scratch); break;
	case PDF_TOK_REAL: obj = pdf_new_real(ctx, buf->f); break;
	case PDF_TOK_STRING: obj = pdf_new_string(ctx, buf->scratch, buf->len); break;
	case PDF_TOK_TRUE: obj = PDF_TRUE; break;
	case PDF_TOK_FALSE: obj = PDF_FALSE; break;
	case PDF_TOK_NULL: obj = PDF_NULL; break;

	case PDF_TOK_INT:
		a = buf->i;
		tok = pdf_lex(ctx, file, buf);

		if (tok == PDF_TOK_STREAM || tok == PDF_TOK_ENDOBJ)
		{
			obj = pdf_new_int(ctx, a);
			read_next_token = 0;
			break;
		}
		else if (tok == PDF_TOK_INT)
		{
			b = buf->i;
			tok = pdf_lex(ctx, file, buf);
			if (tok == PDF_TOK_R)
			{
				obj = pdf_new_indirect(ctx, doc, a, b);
				break;
			}
		}
		fz_throw(ctx, FZ_ERROR_SYNTAX, "expected 'R' keyword (%d %d R)", num, gen);

	case PDF_TOK_ENDOBJ:
		obj = PDF_NULL;
		read_next_token = 0;
		break;

	default:
		fz_throw(ctx, FZ_ERROR_SYNTAX, "syntax error in object (%d %d R)", num, gen);
	}

	fz_try(ctx)
	{
		if (read_next_token)
			tok = pdf_lex(ctx, file, buf);

		if (tok == PDF_TOK_STREAM)
		{
			int c = fz_read_byte(ctx, file);
			while (c == ' ')
				c = fz_read_byte(ctx, file);
			if (c == '\r')
			{
				c = fz_peek_byte(ctx, file);
/* willus mod -- no warning */
/*
				if (c != '\n')
					fz_warn(ctx, "line feed missing after stream begin marker (%d %d R)", num, gen);
				else
*/
if (c=='\n')
/* willus mod -- end */
					fz_read_byte(ctx, file);
			}
			stm_ofs = fz_tell(ctx, file);
		}
		else if (tok == PDF_TOK_ENDOBJ)
		{
			stm_ofs = 0;
		}
		else
		{
			fz_warn(ctx, "expected 'endobj' or 'stream' keyword (%d %d R)", num, gen);
			stm_ofs = 0;
		}
	}
	fz_catch(ctx)
	{
		pdf_drop_obj(ctx, obj);
		fz_rethrow(ctx);
	}

	if (onum) *onum = num;
	if (ogen) *ogen = gen;
	if (ostmofs) *ostmofs = stm_ofs;

	return obj;
}

pdf_obj *
pdf_parse_ind_obj(fz_context *ctx, pdf_document *doc, fz_stream *file,
	int *onum, int *ogen, int64_t *ostmofs, int *try_repair)
{
	return pdf_parse_ind_obj_or_newobj(ctx, doc, file, onum, ogen, ostmofs, try_repair, NULL);
}

pdf_obj *
pdf_parse_journal_obj(fz_context *ctx, pdf_document *doc, fz_stream *stm,
	int *onum, fz_buffer **ostm, int *newobj)
{
	pdf_obj *obj = NULL;
	pdf_token tok;
	pdf_lexbuf *buf = &doc->lexbuf.base;
	int64_t stmofs;

	*newobj = 0;
	obj = pdf_parse_ind_obj_or_newobj(ctx, doc, stm, onum, NULL, &stmofs, NULL, newobj);
	/* This will have consumed either the stream or the endobj keywords. */

	*ostm = NULL;
	if (stmofs)
	{
		fz_stream *stream = NULL;

		fz_var(stream);

		fz_try(ctx)
		{
			stream = fz_open_endstream_filter(ctx, stm, 0, stmofs);
			*ostm = fz_read_all(ctx, stream, 32);
			fz_drop_stream(ctx, stream);
			stream = NULL;
			fz_seek(ctx, stm, stmofs + (*ostm ? (*ostm)->len : 0), SEEK_SET);
			tok = pdf_lex(ctx, stm, buf);
			if (tok != PDF_TOK_ENDSTREAM)
				fz_throw(ctx, FZ_ERROR_SYNTAX, "expected 'endstream' keyword");
			tok = pdf_lex(ctx, stm, buf);
			if (tok != PDF_TOK_ENDOBJ)
				fz_throw(ctx, FZ_ERROR_SYNTAX, "expected 'endobj' keyword");
		}
		fz_always(ctx)
			fz_drop_stream(ctx, stream);
		fz_catch(ctx)
		{
			pdf_drop_obj(ctx, obj);
			fz_rethrow(ctx);
		}
	}

	return obj;
}
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// Copyright (C) 2004-2022 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"
#include "pdf-annot-imp.h"

#include <assert.h>
#include <limits.h>
#include <string.h>

#undef DEBUG_PROGESSIVE_ADVANCE

#ifdef DEBUG_PROGESSIVE_ADVANCE
#define DEBUGMESS(A) do { fz_warn A; } while (0)
#else
#define DEBUGMESS(A) do { } while (0)
#endif

#define isdigit(c) (c >= '0' && c <= '9')

static inline int iswhite(int ch)
{
	return
		ch == '\000' || ch == '\011' || ch == '\012' ||
		ch == '\014' || ch == '\015' || ch == '\040';
}

/*
 * xref tables
 */

static void
pdf_drop_xref_subsec(fz_context *ctx, pdf_xref *xref)
{
	pdf_xref_subsec *sub = xref->subsec;
	pdf_unsaved_sig *usig;
	int e;

	while (sub != NULL)
	{
		pdf_xref_subsec *next_sub = sub->next;
		for (e = 0; e < sub->len; e++)
		{
			pdf_xref_entry *entry = &sub->table[e];
			pdf_drop_obj(ctx, entry->obj);
			fz_drop_buffer(ctx, entry->stm_buf);
		}
		fz_free(ctx, sub->table);
		fz_free(ctx, sub);
		sub = next_sub;
	}

	pdf_drop_obj(ctx, xref->pre_repair_trailer);
	pdf_drop_obj(ctx, xref->trailer);

	while ((usig = xref->unsaved_sigs) != NULL)
	{
		xref->unsaved_sigs = usig->next;
		pdf_drop_obj(ctx, usig->field);
		pdf_drop_signer(ctx, usig->signer);
		fz_free(ctx, usig);
	}
}

static void pdf_drop_xref_sections_imp(fz_context *ctx, pdf_document *doc, pdf_xref *xref_sections, int num_xref_sections)
{
	int x;

	for (x = 0; x < num_xref_sections; x++)
		pdf_drop_xref_subsec(ctx, &xref_sections[x]);

	fz_free(ctx, xref_sections);
}

static void pdf_drop_xref_sections(fz_context *ctx, pdf_document *doc)
{
	pdf_drop_xref_sections_imp(ctx, doc, doc->saved_xref_sections, doc->saved_num_xref_sections);
	pdf_drop_xref_sections_imp(ctx, doc, doc->xref_sections, doc->num_xref_sections);

	doc->saved_xref_sections = NULL;
	doc->saved_num_xref_sections = 0;
	doc->xref_sections = NULL;
	doc->num_xref_sections = 0;
	doc->num_incremental_sections = 0;
}

static void
extend_xref_index(fz_context *ctx, pdf_document *doc, int newlen)
{
	int i;

	doc->xref_index = fz_realloc_array(ctx, doc->xref_index, newlen, int);
	for (i = doc->max_xref_len; i < newlen; i++)
	{
		doc->xref_index[i] = 0;
	}
	doc->max_xref_len = newlen;
}

static void
resize_xref_sub(fz_context *ctx, pdf_xref *xref, int base, int newlen)
{
	pdf_xref_subsec *sub;
	int i;

	assert(xref != NULL);
	sub = xref->subsec;
	assert(sub->next == NULL && sub->start == base && sub->len+base == xref->num_objects);
	assert(newlen+base > xref->num_objects);

	sub->table = fz_realloc_array(ctx, sub->table, newlen, pdf_xref_entry);
	for (i = xref->num_objects-base; i < newlen; i++)
	{
		sub->table[i].type = 0;
		sub->table[i].ofs = 0;
		sub->table[i].gen = 0;
		sub->table[i].num = 0;
		sub->table[i].stm_ofs = 0;
		sub->table[i].stm_buf = NULL;
		sub->table[i].obj = NULL;
	}
	sub->len = newlen;
	xref->num_objects = newlen+base;
}

/* This is only ever called when we already have an incremental
 * xref. This means there will only be 1 subsec, and it will be
 * a complete subsec. */
static void pdf_resize_xref(fz_context *ctx, pdf_document *doc, int newlen)
{
	pdf_xref *xref = &doc->xref_sections[doc->xref_base];

	resize_xref_sub(ctx, xref, 0, newlen);
	if (doc->max_xref_len < newlen)
		extend_xref_index(ctx, doc, newlen);
}

static void pdf_populate_next_xref_level(fz_context *ctx, pdf_document *doc)
{
	pdf_xref *xref;
	doc->xref_sections = fz_realloc_array(ctx, doc->xref_sections, doc->num_xref_sections + 1, pdf_xref);
	doc->num_xref_sections++;

	xref = &doc->xref_sections[doc->num_xref_sections - 1];
	xref->subsec = NULL;
	xref->num_objects = 0;
	xref->trailer = NULL;
	xref->pre_repair_trailer = NULL;
	xref->unsaved_sigs = NULL;
	xref->unsaved_sigs_end = NULL;
}

pdf_obj *pdf_trailer(fz_context *ctx, pdf_document *doc)
{
	/* Return the document's trailer (of the appropriate vintage) */
	pdf_xref *xrefs = doc->xref_sections;

	return xrefs ? xrefs[doc->xref_base].trailer : NULL;
}

void pdf_set_populating_xref_trailer(fz_context *ctx, pdf_document *doc, pdf_obj *trailer)
{
	/* Update the trailer of the xref section being populated */
	pdf_xref *xref = &doc->xref_sections[doc->num_xref_sections - 1];
	if (xref->trailer)
	{
		pdf_drop_obj(ctx, xref->pre_repair_trailer);
		xref->pre_repair_trailer = xref->trailer;
	}
	xref->trailer = pdf_keep_obj(ctx, trailer);
}

int pdf_xref_len(fz_context *ctx, pdf_document *doc)
{
	int i = doc->xref_base;
	int xref_len = 0;

	if (doc->local_xref && doc->local_xref_nesting > 0)
		xref_len = doc->local_xref->num_objects;

	while (i < doc->num_xref_sections)
		xref_len = fz_maxi(xref_len, doc->xref_sections[i++].num_objects);

	return xref_len;
}

/* Ensure that the given xref has a single subsection
 * that covers the entire range. */
static void
ensure_solid_xref(fz_context *ctx, pdf_document *doc, int num, int which)
{
	pdf_xref *xref = &doc->xref_sections[which];
	pdf_xref_subsec *sub = xref->subsec;
	pdf_xref_subsec *new_sub;

	if (num < xref->num_objects)
		num = xref->num_objects;

	if (sub != NULL && sub->next == NULL && sub->start == 0 && sub->len >= num)
		return;

	new_sub = fz_malloc_struct(ctx, pdf_xref_subsec);
	fz_try(ctx)
	{
		new_sub->table = fz_malloc_struct_array(ctx, num, pdf_xref_entry);
		new_sub->start = 0;
		new_sub->len = num;
		new_sub->next = NULL;
	}
	fz_catch(ctx)
	{
		fz_free(ctx, new_sub);
		fz_rethrow(ctx);
	}

	/* Move objects over to the new subsection and destroy the old
	 * ones */
	sub = xref->subsec;
	while (sub != NULL)
	{
		pdf_xref_subsec *next = sub->next;
		int i;

		for (i = 0; i < sub->len; i++)
		{
			new_sub->table[i+sub->start] = sub->table[i];
		}
		fz_free(ctx, sub->table);
		fz_free(ctx, sub);
		sub = next;
	}
	xref->num_objects = num;
	xref->subsec = new_sub;
	if (doc->max_xref_len < num)
		extend_xref_index(ctx, doc, num);
}

static pdf_xref_entry *
pdf_get_local_xref_entry(fz_context *ctx, pdf_document *doc, int num)
{
	pdf_xref *xref = doc->local_xref;
	pdf_xref_subsec *sub;

	if (xref == NULL || doc->local_xref_nesting == 0)
		fz_throw(ctx, FZ_ERROR_GENERIC, "Local xref not present!");

	/* Local xrefs only ever have 1 section, and it should be solid. */
	sub = xref->subsec;
	assert(sub && !sub->next);
	if (num >= sub->start && num < sub->start + sub->len)
		return &sub->table[num - sub->start];

	/* Expand the xref so we can return a pointer. */
	resize_xref_sub(ctx, xref, 0, num+1);
	sub = xref->subsec;
	return &sub->table[num - sub->start];
}

pdf_xref_entry *pdf_get_populating_xref_entry(fz_context *ctx, pdf_document *doc, int num)
{
	/* Return an entry within the xref currently being populated */
	pdf_xref *xref;
	pdf_xref_subsec *sub;

	if (doc->num_xref_sections == 0)
	{
		doc->xref_sections = fz_malloc_struct(ctx, pdf_xref);
		doc->num_xref_sections = 1;
	}

	if (doc->local_xref && doc->local_xref_nesting > 0)
		return pdf_get_local_xref_entry(ctx, doc, num);

	/* Prevent accidental heap underflow */
	if (num < 0 || num > PDF_MAX_OBJECT_NUMBER)
		fz_throw(ctx, FZ_ERROR_GENERIC, "object number out of range (%d)", num);

	/* Return the pointer to the entry in the last section. */
	xref = &doc->xref_sections[doc->num_xref_sections-1];

	for (sub = xref->subsec; sub != NULL; sub = sub->next)
	{
		if (num >= sub->start && num < sub->start + sub->len)
			return &sub->table[num-sub->start];
	}

	/* We've been asked for an object that's not in a subsec. */
	ensure_solid_xref(ctx, doc, num+1, doc->num_xref_sections-1);
	xref = &doc->xref_sections[doc->num_xref_sections-1];
	sub = xref->subsec;

	return &sub->table[num-sub->start];
}

pdf_xref_entry *pdf_get_xref_entry(fz_context *ctx, pdf_document *doc, int i)
{
	pdf_xref *xref = NULL;
	pdf_xref_subsec *sub;
	int j;

	if (i < 0)
		fz_throw(ctx, FZ_ERROR_GENERIC, "Negative object number requested");

	if (i < doc->max_xref_len)
		j = doc->xref_index[i];
	else
		j = 0;

	/* If we have an active local xref, check there first. */
	if (doc->local_xref && doc->local_xref_nesting > 0)
	{
		xref = doc->local_xref;

		if (i < xref->num_objects)
		{
			for (sub = xref->subsec; sub != NULL; sub = sub->next)
			{
				pdf_xref_entry *entry;

				if (i < sub->start || i >= sub->start + sub->len)
					continue;

				entry = &sub->table[i - sub->start];
				if (entry->type)
					return entry;
			}
		}
	}

	/* We may be accessing an earlier version of the document using xref_base
	 * and j may be an index into a later xref section */
	if (doc->xref_base > j)
		j = doc->xref_base;
	else
		j = 0;


	/* Find the first xref section where the entry is defined. */
	for (; j < doc->num_xref_sections; j++)
	{
		xref = &doc->xref_sections[j];

		if (i < xref->num_objects)
		{
			for (sub = xref->subsec; sub != NULL; sub = sub->next)
			{
				pdf_xref_entry *entry;

				if (i < sub->start || i >= sub->start + sub->len)
					continue;

				entry = &sub->table[i - sub->start];
				if (entry->type)
				{
					/* Don't update xref_index if xref_base may have
					 * influenced the value of j */
					if (doc->xref_base == 0)
						doc->xref_index[i] = j;
					return entry;
				}
			}
		}
	}

	/* Didn't find the entry in any section. Return the entry from
	 * the local_xref (if there is one active), or the final section. */
	if (doc->local_xref && doc->local_xref_nesting > 0)
	{
		if (xref == NULL || i < xref->num_objects)
		{
			xref = doc->local_xref;
			sub = xref->subsec;
			assert(sub != NULL && sub->next == NULL);
			if (i >= sub->start && i < sub->start + sub->len)
				return &sub->table[i - sub->start];
		}

		/* Expand the xref so we can return a pointer. */
		resize_xref_sub(ctx, xref, 0, i+1);
		sub = xref->subsec;
		return &sub->table[i - sub->start];
	}

	doc->xref_index[i] = 0;
	if (xref == NULL || i < xref->num_objects)
	{
		xref = &doc->xref_sections[doc->xref_base];
		for (sub = xref->subsec; sub != NULL; sub = sub->next)
		{
			if (i >= sub->start && i < sub->start + sub->len)
				return &sub->table[i - sub->start];
		}
	}

	/* Some really hairy code here. When we are reading the file in
	 * initially, we read from 'newest' to 'oldest' (i.e. from 0 to
	 * doc->num_xref_sections-1). Each section is created initially
	 * with num_objects == 0 in it, and remains like that while we
	 * are parsing the stream from the file. This is the only time
	 * we'll ever have xref_sections with 0 objects in them. */
	if (doc->xref_sections[doc->num_xref_sections-1].num_objects == 0)
	{
		/* The oldest xref section has 0 objects in it. So we are
		 * parsing an xref stream while loading. We don't want to
		 * solidify the xref we are currently parsing for (as it'll
		 * get very confused, and end up a different 'shape' in
		 * memory to that which is in the file, and would hence
		 * render 'fingerprinting' for snapshotting invalid) so
		 * just give up at this point. */
		return NULL;
	}

	/* At this point, we solidify the xref. This ensures that we
	 * can return a pointer. This is the only case where this function
	 * might throw an exception, and it will never happen when we are
	 * working within a 'solid' xref. */
	ensure_solid_xref(ctx, doc, i+1, 0);
	xref = &doc->xref_sections[0];
	sub = xref->subsec;
	return &sub->table[i - sub->start];
}

pdf_xref_entry *pdf_get_xref_entry_no_null(fz_context *ctx, pdf_document *doc, int i)
{
	pdf_xref_entry *entry = pdf_get_xref_entry(ctx, doc, i);
	if (entry != NULL)
		return entry;
	fz_throw(ctx, FZ_ERROR_GENERIC, "cannot find object in xref (%d 0 R), but not allowed to return NULL", i);
}

/*
	Ensure we have an incremental xref section where we can store
	updated versions of indirect objects. This is a new xref section
	consisting of a single xref subsection.
*/
static void ensure_incremental_xref(fz_context *ctx, pdf_document *doc)
{
	/* If there are as yet no incremental sections, or if the most recent
	 * one has been used to sign a signature field, then we need a new one.
	 * After a signing, any further document changes require a new increment */
	if ((doc->num_incremental_sections == 0 || doc->xref_sections[0].unsaved_sigs != NULL)
		&& !doc->disallow_new_increments)
	{
		pdf_xref *xref = &doc->xref_sections[0];
		pdf_xref *pxref;
		pdf_xref_entry *new_table = fz_malloc_struct_array(ctx, xref->num_objects, pdf_xref_entry);
		pdf_xref_subsec *sub = NULL;
		pdf_obj *trailer = NULL;
		int i;

		fz_var(trailer);
		fz_var(sub);
		fz_try(ctx)
		{
			sub = fz_malloc_struct(ctx, pdf_xref_subsec);
			trailer = xref->trailer ? pdf_copy_dict(ctx, xref->trailer) : NULL;
			doc->xref_sections = fz_realloc_array(ctx, doc->xref_sections, doc->num_xref_sections + 1, pdf_xref);
			xref = &doc->xref_sections[0];
			pxref = &doc->xref_sections[1];
			memmove(pxref, xref, doc->num_xref_sections * sizeof(pdf_xref));
			/* xref->num_objects is already correct */
			xref->subsec = sub;
			sub = NULL;
			xref->trailer = trailer;
			xref->pre_repair_trailer = NULL;
			xref->unsaved_sigs = NULL;
			xref->unsaved_sigs_end = NULL;
			xref->subsec->next = NULL;
			xref->subsec->len = xref->num_objects;
			xref->subsec->start = 0;
			xref->subsec->table = new_table;
			doc->num_xref_sections++;
			doc->num_incremental_sections++;
		}
		fz_catch(ctx)
		{
			fz_free(ctx, sub);
			fz_free(ctx, new_table);
			pdf_drop_obj(ctx, trailer);
			fz_rethrow(ctx);
		}

		/* Update the xref_index */
		for (i = 0; i < doc->max_xref_len; i++)
		{
			doc->xref_index[i]++;
		}
	}
}

/* Used when altering a document */
pdf_xref_entry *pdf_get_incremental_xref_entry(fz_context *ctx, pdf_document *doc, int i)
{
	pdf_xref *xref;
	pdf_xref_subsec *sub;

	/* Make a new final xref section if we haven't already */
	ensure_incremental_xref(ctx, doc);

	xref = &doc->xref_sections[doc->xref_base];
	if (i >= xref->num_objects)
		pdf_resize_xref(ctx, doc, i + 1);

	sub = xref->subsec;
	assert(sub != NULL && sub->next == NULL);
	assert(i >= sub->start && i < sub->start + sub->len);
	doc->xref_index[i] = 0;
	return &sub->table[i - sub->start];
}

int pdf_xref_is_incremental(fz_context *ctx, pdf_document *doc, int num)
{
	pdf_xref *xref = &doc->xref_sections[doc->xref_base];
	pdf_xref_subsec *sub = xref->subsec;

	assert(sub != NULL && sub->next == NULL && sub->len == xref->num_objects && sub->start == 0);

	return num < xref->num_objects && sub->table[num].type;
}

/* Used when clearing signatures. Removes the signature
from the list of unsaved signed signatures. */
void pdf_xref_remove_unsaved_signature(fz_context *ctx, pdf_document *doc, pdf_obj *field)
{
	int num = pdf_to_num(ctx, field);
	int idx = doc->xref_index[num];
	pdf_xref *xref = &doc->xref_sections[idx];
	pdf_unsaved_sig **usigptr = &xref->unsaved_sigs;
	pdf_unsaved_sig *usig = xref->unsaved_sigs;

	while (usig)
	{
		pdf_unsaved_sig **nextptr = &usig->next;
		pdf_unsaved_sig *next = usig->next;

		if (usig->field == field)
		{
			if (xref->unsaved_sigs_end == &usig->next)
			{
				if (usig->next)
					xref->unsaved_sigs_end = &usig->next->next;
				else
					xref->unsaved_sigs_end = NULL;
			}
			if (usigptr)
				*usigptr = usig->next;

			usig->next = NULL;
			pdf_drop_obj(ctx, usig->field);
			pdf_drop_signer(ctx, usig->signer);
			fz_free(ctx, usig);

			break;
		}

		usig = next;
		usigptr = nextptr;
	}
}

void pdf_xref_store_unsaved_signature(fz_context *ctx, pdf_document *doc, pdf_obj *field, pdf_pkcs7_signer *signer)
{
	pdf_xref *xref = &doc->xref_sections[0];
	pdf_unsaved_sig *unsaved_sig;

	/* Record details within the document structure so that contents
	 * and byte_range can be updated with their correct values at
	 * saving time */
	unsaved_sig = fz_malloc_struct(ctx, pdf_unsaved_sig);
	unsaved_sig->field = pdf_keep_obj(ctx, field);
	unsaved_sig->signer = signer->keep(ctx, signer);
	unsaved_sig->next = NULL;
	if (xref->unsaved_sigs_end == NULL)
		xref->unsaved_sigs_end = &xref->unsaved_sigs;

	*xref->unsaved_sigs_end = unsaved_sig;
	xref->unsaved_sigs_end = &unsaved_sig->next;
}

int pdf_xref_obj_is_unsaved_signature(pdf_document *doc, pdf_obj *obj)
{
	int i;
	for (i = 0; i < doc->num_incremental_sections; i++)
	{
		pdf_xref *xref = &doc->xref_sections[i];
		pdf_unsaved_sig *usig;

		for (usig = xref->unsaved_sigs; usig; usig = usig->next)
		{
			if (usig->field == obj)
				return 1;
		}
	}

	return 0;
}

void pdf_ensure_solid_xref(fz_context *ctx, pdf_document *doc, int num)
{
	if (doc->num_xref_sections == 0)
		pdf_populate_next_xref_level(ctx, doc);

	ensure_solid_xref(ctx, doc, num, 0);
}

int pdf_xref_ensure_incremental_object(fz_context *ctx, pdf_document *doc, int num)
{
	pdf_xref_entry *new_entry, *old_entry;
	pdf_xref_subsec *sub = NULL;
	int i;

	/* Make sure we have created an xref section for incremental updates */
	ensure_incremental_xref(ctx, doc);

	/* Search for the section that contains this object */
	for (i = doc->xref_index[num]; i < doc->num_xref_sections; i++)
	{
		pdf_xref *xref = &doc->xref_sections[i];

		if (num < 0 && num >= xref->num_objects)
			break;
		for (sub = xref->subsec; sub != NULL; sub = sub->next)
		{
			if (sub->start <= num && num < sub->start + sub->len && sub->table[num - sub->start].type)
				break;
		}
		if (sub != NULL)
			break;
	}
	/* sub == NULL implies we did not find it */

	/* If we don't find it, or it's already in the incremental section, return */
	if (i == 0 || sub == NULL)
		return 0;

	/* Move the object to the incremental section */
	doc->xref_index[num] = 0;
	old_entry = &sub->table[num - sub->start];
	new_entry = pdf_get_incremental_xref_entry(ctx, doc, num);
	*new_entry = *old_entry;
	/* Better keep a copy. We must override the old entry with
	 * the copy because the caller may be holding a reference to
	 * the original and expect it to end up in the new entry */
	old_entry->obj = pdf_deep_copy_obj(ctx, old_entry->obj);
	old_entry->stm_buf = NULL;

	return 1;
}

void pdf_xref_ensure_local_object(fz_context *ctx, pdf_document *doc, int num)
{
	pdf_xref_entry *new_entry, *old_entry;
	pdf_xref_subsec *sub = NULL;
	int i;
	pdf_xref *xref;
	pdf_obj *copy;

	/* Is it in the local section already? */
	xref = doc->local_xref;
	for (sub = xref->subsec; sub != NULL; sub = sub->next)
	{
		if (sub->start <= num && num < sub->start + sub->len && sub->table[num - sub->start].type)
			break;
	}
	/* If we found it, it's in the local section already. */
	if (sub != NULL)
		return;

	/* Search for the section that contains this object */
	for (i = doc->xref_index[num]; i < doc->num_xref_sections; i++)
	{
		xref = &doc->xref_sections[i];

		if (num < 0 && num >= xref->num_objects)
			break;
		for (sub = xref->subsec; sub != NULL; sub = sub->next)
		{
			if (sub->start <= num && num < sub->start + sub->len && sub->table[num - sub->start].type)
				break;
		}
		if (sub != NULL)
			break;
	}
	/* sub == NULL implies we did not find it */
	if (sub == NULL)
		return; /* No object to find */

	/* Copy the object to the local section */
	doc->xref_index[num] = 0;
	old_entry = &sub->table[num - sub->start];
	new_entry = pdf_get_local_xref_entry(ctx, doc, num);
	*new_entry = *old_entry;
	new_entry->stm_buf = NULL;
	new_entry->obj = NULL;
	/* old entry is incremental and may have changes.
	 * Better keep a copy. We must override the old entry with
	 * the copy because the caller may be holding a reference to
	 * the original and expect it to end up in the new entry */
	copy = pdf_deep_copy_obj(ctx, old_entry->obj);
	new_entry->obj = old_entry->obj;
	old_entry->obj = copy;
	new_entry->stm_buf = NULL; /* FIXME */
}

void pdf_replace_xref(fz_context *ctx, pdf_document *doc, pdf_xref_entry *entries, int n)
{
	int *xref_index = NULL;
	pdf_xref *xref = NULL;
	pdf_xref_subsec *sub;

	fz_var(xref_index);
	fz_var(xref);

	fz_try(ctx)
	{
		xref_index = fz_calloc(ctx, n, sizeof(int));
		xref = fz_malloc_struct(ctx, pdf_xref);
		sub = fz_malloc_struct(ctx, pdf_xref_subsec);
	}
	fz_catch(ctx)
	{
		fz_free(ctx, xref);
		fz_free(ctx, xref_index);
		fz_rethrow(ctx);
	}

	sub->table = entries;
	sub->start = 0;
	sub->len = n;

	xref->subsec = sub;
	xref->num_objects = n;
	xref->trailer = pdf_keep_obj(ctx, pdf_trailer(ctx, doc));

	/* The new table completely replaces the previous separate sections */
	pdf_drop_xref_sections(ctx, doc);

	doc->xref_sections = xref;
	doc->num_xref_sections = 1;
	doc->num_incremental_sections = 0;
	doc->xref_base = 0;
	doc->disallow_new_increments = 0;
	doc->max_xref_len = n;

	fz_free(ctx, doc->xref_index);
	doc->xref_index = xref_index;
}

void pdf_forget_xref(fz_context *ctx, pdf_document *doc)
{
	pdf_obj *trailer = pdf_keep_obj(ctx, pdf_trailer(ctx, doc));

	pdf_drop_local_xref_and_resources(ctx, doc);

	if (doc->saved_xref_sections)
		pdf_drop_xref_sections_imp(ctx, doc, doc->saved_xref_sections, doc->saved_num_xref_sections);

	doc->saved_xref_sections = doc->xref_sections;
	doc->saved_num_xref_sections = doc->num_xref_sections;

	doc->xref_sections = NULL;
	doc->startxref = 0;
	doc->num_xref_sections = 0;
	doc->num_incremental_sections = 0;
	doc->xref_base = 0;
	doc->disallow_new_increments = 0;

	fz_try(ctx)
	{
		pdf_get_populating_xref_entry(ctx, doc, 0);
	}
	fz_catch(ctx)
	{
		pdf_drop_obj(ctx, trailer);
		fz_rethrow(ctx);
	}

	/* Set the trailer of the final xref section. */
	doc->xref_sections[0].trailer = trailer;
}

/*
 * magic version tag and startxref
 */

int
pdf_version(fz_context *ctx, pdf_document *doc)
{
	int version = doc->version;
	fz_try(ctx)
	{
		pdf_obj *obj = pdf_dict_getl(ctx, pdf_trailer(ctx, doc), PDF_NAME(Root), PDF_NAME(Version), NULL);
		const char *str = pdf_to_name(ctx, obj);
		if (*str)
			version = 10 * (fz_atof(str) + 0.05f);
	}
	fz_catch(ctx)
	{
		fz_rethrow_if(ctx, FZ_ERROR_TRYLATER);
		fz_warn(ctx, "Ignoring broken Root/Version number.");
	}
	return version;
}

static void
pdf_load_version(fz_context *ctx, pdf_document *doc)
{
	char buf[20];

	fz_seek(ctx, doc->file, 0, SEEK_SET);
	fz_read_line(ctx, doc->file, buf, sizeof buf);
	if (strlen(buf) < 5 || memcmp(buf, "%PDF-", 5) != 0)
		fz_throw(ctx, FZ_ERROR_GENERIC, "cannot recognize version marker");

	doc->version = 10 * (fz_atof(buf+5) + 0.05f);
	if (doc->version < 10 || doc->version > 17)
		if (doc->version != 20)
			fz_warn(ctx, "unknown PDF version: %d.%d", doc->version / 10, doc->version % 10);
}

static void
pdf_read_start_xref(fz_context *ctx, pdf_document *doc)
{
	unsigned char buf[1024];
	size_t i, n;
	int64_t t;

	fz_seek(ctx, doc->file, 0, SEEK_END);

	doc->file_size = fz_tell(ctx, doc->file);

	t = fz_maxi64(0, doc->file_size - (int64_t)sizeof buf);
	fz_seek(ctx, doc->file, t, SEEK_SET);

	n = fz_read(ctx, doc->file, buf, sizeof buf);
	if (n < 9)
		fz_throw(ctx, FZ_ERROR_GENERIC, "cannot find startxref");

	i = n - 9;
	do
	{
		if (memcmp(buf + i, "startxref", 9) == 0)
		{
			i += 9;
			while (i < n && iswhite(buf[i]))
				i ++;
			doc->startxref = 0;
			while (i < n && isdigit(buf[i]))
			{
				if (doc->startxref >= INT64_MAX/10)
					fz_throw(ctx, FZ_ERROR_GENERIC, "startxref too large");
				doc->startxref = doc->startxref * 10 + (buf[i++] - '0');
			}
			if (doc->startxref != 0)
				return;
			break;
		}
	} while (i-- > 0);

	fz_throw(ctx, FZ_ERROR_GENERIC, "cannot find startxref");
}

void fz_skip_space(fz_context *ctx, fz_stream *stm)
{
	do
	{
		int c = fz_peek_byte(ctx, stm);
		if (c == EOF || c > 32)
			return;
		(void)fz_read_byte(ctx, stm);
	}
	while (1);
}

int fz_skip_string(fz_context *ctx, fz_stream *stm, const char *str)
{
	while (*str)
	{
		int c = fz_peek_byte(ctx, stm);
		if (c == EOF || c != *str++)
			return 1;
		(void)fz_read_byte(ctx, stm);
	}
	return 0;
}

/*
 * trailer dictionary
 */

static int
pdf_xref_size_from_old_trailer(fz_context *ctx, pdf_document *doc)
{
	int len;
	char *s;
	int64_t t;
	pdf_token tok;
	int c;
	int size = 0;
	int64_t ofs;
	pdf_obj *trailer = NULL;
	size_t n;
	pdf_lexbuf *buf = &doc->lexbuf.base;
	pdf_obj *obj = NULL;

	fz_var(trailer);

	/* Record the current file read offset so that we can reinstate it */
	ofs = fz_tell(ctx, doc->file);

	fz_skip_space(ctx, doc->file);
	if (fz_skip_string(ctx, doc->file, "xref"))
		fz_throw(ctx, FZ_ERROR_GENERIC, "cannot find xref marker");
	fz_skip_space(ctx, doc->file);

	while (1)
	{
		c = fz_peek_byte(ctx, doc->file);
		if (!isdigit(c))
			break;

		fz_read_line(ctx, doc->file, buf->scratch, buf->size);
		s = buf->scratch;
		fz_strsep(&s, " "); /* ignore start */
		if (!s)
			fz_throw(ctx, FZ_ERROR_GENERIC, "xref subsection length missing");
		len = fz_atoi(fz_strsep(&s, " "));
/* willus mod -- no warning */
/*
		if (len < 0)
			fz_throw(ctx, FZ_ERROR_GENERIC, "xref subsection length must be positive");
*/

		/* broken pdfs where the section is not on a separate line */
		if (s && *s != '\0')
			fz_seek(ctx, doc->file, -(2 + (int)strlen(s)), SEEK_CUR);

		t = fz_tell(ctx, doc->file);
		if (t < 0)
			fz_throw(ctx, FZ_ERROR_GENERIC, "cannot tell in file");

		/* Spec says xref entries should be 20 bytes, but it's not infrequent
		 * to see 19, in particular for some PCLm drivers. Cope. */
		if (len > 0)
		{
			n = fz_read(ctx, doc->file, (unsigned char *)buf->scratch, 20);
			if (n < 19)
				fz_throw(ctx, FZ_ERROR_GENERIC, "malformed xref table");
			if (n == 20 && buf->scratch[19] > 32)
				n = 19;
		}
		else
			n = 20;

		if (len > (int64_t)((INT64_MAX - t) / n))
			fz_throw(ctx, FZ_ERROR_GENERIC, "xref has too many entries");

		fz_seek(ctx, doc->file, t + n * (int64_t)len, SEEK_SET);
	}

	fz_try(ctx)
	{
		tok = pdf_lex(ctx, doc->file, buf);
		if (tok != PDF_TOK_TRAILER)
			fz_throw(ctx, FZ_ERROR_GENERIC, "expected trailer marker");

		tok = pdf_lex(ctx, doc->file, buf);
		if (tok != PDF_TOK_OPEN_DICT)
			fz_throw(ctx, FZ_ERROR_GENERIC, "expected trailer dictionary");

		trailer = pdf_parse_dict(ctx, doc, doc->file, buf);

		obj = pdf_dict_get(ctx, trailer, PDF_NAME(Size));
		if (pdf_is_indirect(ctx, obj))
			fz_throw(ctx, FZ_ERROR_GENERIC, "trailer Size entry is indirect");

		size = pdf_dict_get_int(ctx, trailer, PDF_NAME(Size));
		if (size < 0 || size > PDF_MAX_OBJECT_NUMBER + 1)
			fz_throw(ctx, FZ_ERROR_GENERIC, "trailer Size entry out of range");
	}
	fz_always(ctx)
	{
		pdf_drop_obj(ctx, trailer);
	}
	fz_catch(ctx)
	{
		fz_rethrow(ctx);
	}

	fz_seek(ctx, doc->file, ofs, SEEK_SET);

	return size;
}

static pdf_xref_entry *
pdf_xref_find_subsection(fz_context *ctx, pdf_document *doc, int start, int len)
{
	pdf_xref *xref = &doc->xref_sections[doc->num_xref_sections-1];
	pdf_xref_subsec *sub;
	int num_objects;

	/* Different cases here. Case 1) We might be asking for a
	 * subsection (or a subset of a subsection) that we already
	 * have - Just return it. Case 2) We might be asking for a
	 * completely new subsection - Create it and return it.
	 * Case 3) We might have an overlapping one - Create a 'solid'
	 * subsection and return that. */

	/* Sanity check */
	for (sub = xref->subsec; sub != NULL; sub = sub->next)
	{
		if (start >= sub->start && start + len <= sub->start + sub->len)
			return &sub->table[start-sub->start]; /* Case 1 */
		if (start + len > sub->start && start <= sub->start + sub->len)
			break; /* Case 3 */
	}

	num_objects = xref->num_objects;
	if (num_objects < start + len)
		num_objects = start + len;

	if (sub == NULL)
	{
		/* Case 2 */
		sub = fz_malloc_struct(ctx, pdf_xref_subsec);
		fz_try(ctx)
		{
			sub->table = fz_malloc_struct_array(ctx, len, pdf_xref_entry);
			sub->start = start;
			sub->len = len;
			sub->next = xref->subsec;
			xref->subsec = sub;
		}
		fz_catch(ctx)
		{
			fz_free(ctx, sub);
			fz_rethrow(ctx);
		}
		xref->num_objects = num_objects;
		if (doc->max_xref_len < num_objects)
			extend_xref_index(ctx, doc, num_objects);
	}
	else
	{
		/* Case 3 */
		ensure_solid_xref(ctx, doc, num_objects, doc->num_xref_sections-1);
		xref = &doc->xref_sections[doc->num_xref_sections-1];
		sub = xref->subsec;
	}
	return &sub->table[start-sub->start];
}

static inline void
validate_object_number_range(fz_context *ctx, int first, int len, const char *what)
{
	if (first < 0 || first > PDF_MAX_OBJECT_NUMBER)
		fz_throw(ctx, FZ_ERROR_GENERIC, "first object number in %s out of range", what);
	if (len < 0 || len > PDF_MAX_OBJECT_NUMBER)
		fz_throw(ctx, FZ_ERROR_GENERIC, "number of objects in %s out of range", what);
	if (len > 0 && len - 1 > PDF_MAX_OBJECT_NUMBER - first)
		fz_throw(ctx, FZ_ERROR_GENERIC, "last object number in %s out of range", what);
}

static pdf_obj *
pdf_read_old_xref(fz_context *ctx, pdf_document *doc)
{
	int start, len, c, i, xref_len, carried;
	fz_stream *file = doc->file;
	pdf_xref_entry *table;
	pdf_token tok;
	size_t n;
	char *s, *e;
	pdf_lexbuf *buf = &doc->lexbuf.base;

	xref_len = pdf_xref_size_from_old_trailer(ctx, doc);

	fz_skip_space(ctx, doc->file);
	if (fz_skip_string(ctx, doc->file, "xref"))
		fz_throw(ctx, FZ_ERROR_GENERIC, "cannot find xref marker");
	fz_skip_space(ctx, doc->file);

	while (1)
	{
		c = fz_peek_byte(ctx, file);
		if (!isdigit(c))
			break;

		fz_read_line(ctx, file, buf->scratch, buf->size);
		s = buf->scratch;
		start = fz_atoi(fz_strsep(&s, " "));
		len = fz_atoi(fz_strsep(&s, " "));

		/* broken pdfs where the section is not on a separate line */
		if (s && *s != '\0')
		{
			fz_warn(ctx, "broken xref subsection. proceeding anyway.");
			fz_seek(ctx, file, -(2 + (int)strlen(s)), SEEK_CUR);
		}

		validate_object_number_range(ctx, start, len, "xref subsection");

		/* broken pdfs where size in trailer undershoots entries in xref sections */
		if (start + len > xref_len)
		{
			fz_warn(ctx, "broken xref subsection, proceeding anyway.");
		}

		table = pdf_xref_find_subsection(ctx, doc, start, len);

		/* Xref entries SHOULD be 20 bytes long, but we see 19 byte
		 * ones more frequently than we'd like (e.g. PCLm drivers).
		 * Cope with this by 'carrying' data forward. */
		carried = 0;
		for (i = 0; i < len; i++)
		{
			pdf_xref_entry *entry = &table[i];
			n = fz_read(ctx, file, (unsigned char *) buf->scratch + carried, 20-carried);
			if (n != (size_t)(20-carried))
				fz_throw(ctx, FZ_ERROR_GENERIC, "unexpected EOF in xref table");
			n += carried;
			buf->scratch[n] = '\0';
			if (!entry->type)
			{
				s = buf->scratch;
				e = s + n;

				entry->num = start + i;

				/* broken pdfs where line start with white space */
				while (s < e && iswhite(*s))
					s++;

				if (s == e || !isdigit(*s))
					fz_throw(ctx, FZ_ERROR_GENERIC, "xref offset missing");
				while (s < e && isdigit(*s))
					entry->ofs = entry->ofs * 10 + *s++ - '0';

				while (s < e && iswhite(*s))
					s++;
				if (s == e || !isdigit(*s))
					fz_throw(ctx, FZ_ERROR_GENERIC, "xref generation number missing");
				while (s < e && isdigit(*s))
					entry->gen = entry->gen * 10 + *s++ - '0';

				while (s < e && iswhite(*s))
					s++;
				if (s == e || (*s != 'f' && *s != 'n' && *s != 'o'))
					fz_throw(ctx, FZ_ERROR_GENERIC, "unexpected xref type: 0x%x (%d %d R)", s == e ? 0 : *s, entry->num, entry->gen);
				entry->type = *s++;

				/* If the last byte of our buffer isn't an EOL (or space), carry one byte forward */
				carried = buf->scratch[19] > 32;
				if (carried)
					buf->scratch[0] = buf->scratch[19];
			}
		}
		if (carried)
			fz_unread_byte(ctx, file);
	}

	tok = pdf_lex(ctx, file, buf);
	if (tok != PDF_TOK_TRAILER)
		fz_throw(ctx, FZ_ERROR_GENERIC, "expected trailer marker");

	tok = pdf_lex(ctx, file, buf);
	if (tok != PDF_TOK_OPEN_DICT)
		fz_throw(ctx, FZ_ERROR_GENERIC, "expected trailer dictionary");

	doc->has_old_style_xrefs = 1;

	return pdf_parse_dict(ctx, doc, file, buf);
}

static void
pdf_read_new_xref_section(fz_context *ctx, pdf_document *doc, fz_stream *stm, int i0, int i1, int w0, int w1, int w2)
{
	pdf_xref_entry *table;
	int i, n;

	validate_object_number_range(ctx, i0, i1, "xref subsection");

	table = pdf_xref_find_subsection(ctx, doc, i0, i1);
	for (i = i0; i < i0 + i1; i++)
	{
		pdf_xref_entry *entry = &table[i-i0];
		int a = 0;
		int64_t b = 0;
		int c = 0;

		if (fz_is_eof(ctx, stm))
			fz_throw(ctx, FZ_ERROR_GENERIC, "truncated xref stream");

		for (n = 0; n < w0; n++)
			a = (a << 8) + fz_read_byte(ctx, stm);
		for (n = 0; n < w1; n++)
			b = (b << 8) + fz_read_byte(ctx, stm);
		for (n = 0; n < w2; n++)
			c = (c << 8) + fz_read_byte(ctx, stm);

		if (!entry->type)
		{
			int t = w0 ? a : 1;
			entry->type = t == 0 ? 'f' : t == 1 ? 'n' : t == 2 ? 'o' : 0;
			entry->ofs = w1 ? b : 0;
			entry->gen = w2 ? c : 0;
			entry->num = i;
		}
	}

	doc->has_xref_streams = 1;
}

/* Entered with file locked, remains locked throughout. */
static pdf_obj *
pdf_read_new_xref(fz_context *ctx, pdf_document *doc)
{
	fz_stream *stm = NULL;
	pdf_obj *trailer = NULL;
	pdf_obj *index = NULL;
	pdf_obj *obj = NULL;
	int gen, num = 0;
	int64_t ofs, stm_ofs;
	int size, w0, w1, w2;
	int t;

	fz_var(trailer);
	fz_var(stm);

	fz_try(ctx)
	{
		ofs = fz_tell(ctx, doc->file);
		trailer = pdf_parse_ind_obj(ctx, doc, doc->file, &num, &gen, &stm_ofs, NULL);
		if (num == 0)
			fz_throw(ctx, FZ_ERROR_GENERIC, "Trailer object number cannot be 0\n");
	}
	fz_catch(ctx)
	{
		pdf_drop_obj(ctx, trailer);
		fz_rethrow(ctx);
	}

	fz_try(ctx)
	{
		pdf_xref_entry *entry;

		obj = pdf_dict_get(ctx, trailer, PDF_NAME(Size));
		if (!obj)
			fz_throw(ctx, FZ_ERROR_GENERIC, "xref stream missing Size entry (%d 0 R)", num);

		size = pdf_to_int(ctx, obj);

		obj = pdf_dict_get(ctx, trailer, PDF_NAME(W));
		if (!obj)
			fz_throw(ctx, FZ_ERROR_GENERIC, "xref stream missing W entry (%d  R)", num);

		if (pdf_is_indirect(ctx, pdf_array_get(ctx, obj, 0)))
			fz_throw(ctx, FZ_ERROR_GENERIC, "xref stream object type field width an indirect object");
		if (pdf_is_indirect(ctx, pdf_array_get(ctx, obj, 1)))
			fz_throw(ctx, FZ_ERROR_GENERIC, "xref stream object field 2 width an indirect object");
		if (pdf_is_indirect(ctx, pdf_array_get(ctx, obj, 2)))
			fz_throw(ctx, FZ_ERROR_GENERIC, "xref stream object field 3 width an indirect object");

		w0 = pdf_array_get_int(ctx, obj, 0);
		w1 = pdf_array_get_int(ctx, obj, 1);
		w2 = pdf_array_get_int(ctx, obj, 2);

		if (w0 < 0)
			fz_warn(ctx, "xref stream objects have corrupt type");
		if (w1 < 0)
			fz_warn(ctx, "xref stream objects have corrupt offset");
		if (w2 < 0)
			fz_warn(ctx, "xref stream objects have corrupt generation");

		w0 = w0 < 0 ? 0 : w0;
		w1 = w1 < 0 ? 0 : w1;
		w2 = w2 < 0 ? 0 : w2;

		index = pdf_dict_get(ctx, trailer, PDF_NAME(Index));

		stm = pdf_open_stream_with_offset(ctx, doc, num, trailer, stm_ofs);

		if (!index)
		{
			pdf_read_new_xref_section(ctx, doc, stm, 0, size, w0, w1, w2);
		}
		else
		{
			int n = pdf_array_len(ctx, index);
			for (t = 0; t < n; t += 2)
			{
				int i0 = pdf_array_get_int(ctx, index, t + 0);
				int i1 = pdf_array_get_int(ctx, index, t + 1);
				pdf_read_new_xref_section(ctx, doc, stm, i0, i1, w0, w1, w2);
			}
		}
		entry = pdf_get_populating_xref_entry(ctx, doc, num);
		entry->ofs = ofs;
		entry->gen = gen;
		entry->num = num;
		entry->stm_ofs = stm_ofs;
		pdf_drop_obj(ctx, entry->obj);
		entry->obj = pdf_keep_obj(ctx, trailer);
		entry->type = 'n';
		pdf_set_obj_parent(ctx, trailer, num);
	}
	fz_always(ctx)
	{
		fz_drop_stream(ctx, stm);
	}
	fz_catch(ctx)
	{
		pdf_drop_obj(ctx, trailer);
		fz_rethrow(ctx);
	}

	return trailer;
}

static pdf_obj *
pdf_read_xref(fz_context *ctx, pdf_document *doc, int64_t ofs)
{
	pdf_obj *trailer;
	int c;

	fz_seek(ctx, doc->file, ofs, SEEK_SET);

	while (iswhite(fz_peek_byte(ctx, doc->file)))
		fz_read_byte(ctx, doc->file);

	c = fz_peek_byte(ctx, doc->file);
	if (c == 'x')
		trailer = pdf_read_old_xref(ctx, doc);
	else if (isdigit(c))
		trailer = pdf_read_new_xref(ctx, doc);
	else
		fz_throw(ctx, FZ_ERROR_GENERIC, "cannot recognize xref format");

	return trailer;
}

static int64_t
read_xref_section(fz_context *ctx, pdf_document *doc, int64_t ofs)
{
	pdf_obj *trailer = NULL;
	pdf_obj *prevobj;
	int64_t xrefstmofs = 0;
	int64_t prevofs = 0;

	trailer = pdf_read_xref(ctx, doc, ofs);
	fz_try(ctx)
	{
		pdf_set_populating_xref_trailer(ctx, doc, trailer);

		/* FIXME: do we overwrite free entries properly? */
		/* FIXME: Does this work properly with progression? */
		xrefstmofs = pdf_to_int64(ctx, pdf_dict_get(ctx, trailer, PDF_NAME(XRefStm)));
		if (xrefstmofs)
		{
			if (xrefstmofs < 0)
				fz_throw(ctx, FZ_ERROR_GENERIC, "negative xref stream offset");

			/*
				Read the XRefStm stream, but throw away the resulting trailer. We do not
				follow any Prev tag therein, as specified on Page 108 of the PDF reference
				1.7
			*/
			pdf_drop_obj(ctx, pdf_read_xref(ctx, doc, xrefstmofs));
		}

		prevobj = pdf_dict_get(ctx, trailer, PDF_NAME(Prev));
		if (pdf_is_int(ctx, prevobj))
		{
			prevofs = pdf_to_int64(ctx, prevobj);
			if (prevofs <= 0)
				fz_throw(ctx, FZ_ERROR_GENERIC, "invalid offset for previous xref section");
		}
	}
	fz_always(ctx)
		pdf_drop_obj(ctx, trailer);
	fz_catch(ctx)
		fz_rethrow(ctx);

	return prevofs;
}

static void
pdf_read_xref_sections(fz_context *ctx, pdf_document *doc, int64_t ofs, int read_previous)
{
	int i, len, cap;
	int64_t *offsets;

	len = 0;
	cap = 10;
	offsets = fz_malloc_array(ctx, cap, int64_t);

	fz_try(ctx)
	{
		while(ofs)
		{
			for (i = 0; i < len; i ++)
			{
				if (offsets[i] == ofs)
					break;
			}
			if (i < len)
			{
				fz_warn(ctx, "ignoring xref section recursion at offset %d", (int)ofs);
				break;
			}
			if (len == cap)
			{
				cap *= 2;
				offsets = fz_realloc_array(ctx, offsets, cap, int64_t);
			}
			offsets[len++] = ofs;

			pdf_populate_next_xref_level(ctx, doc);
			ofs = read_xref_section(ctx, doc, ofs);
			if (!read_previous)
				break;
		}
	}
	fz_always(ctx)
	{
		fz_free(ctx, offsets);
	}
	fz_catch(ctx)
	{
		fz_rethrow(ctx);
	}
}

static void
pdf_prime_xref_index(fz_context *ctx, pdf_document *doc)
{
	int i, j;
	int *idx = doc->xref_index;

	for (i = doc->num_xref_sections-1; i >= 0; i--)
	{
		pdf_xref *xref = &doc->xref_sections[i];
		pdf_xref_subsec *subsec = xref->subsec;
		while (subsec != NULL)
		{
			int start = subsec->start;
			int end = subsec->start + subsec->len;
			for (j = start; j < end; j++)
			{
				char t = subsec->table[j-start].type;
				if (t != 0 && t != 'f')
					idx[j] = i;
			}

			subsec = subsec->next;
		}
	}
}

/*
 * load xref tables from pdf
 *
 * File locked on entry, throughout and on exit.
 */

static void
pdf_load_xref(fz_context *ctx, pdf_document *doc)
{
	int i;
	int xref_len;
	pdf_xref_entry *entry;

	pdf_read_start_xref(ctx, doc);

	pdf_read_xref_sections(ctx, doc, doc->startxref, 1);

	if (pdf_xref_len(ctx, doc) == 0)
		fz_throw(ctx, FZ_ERROR_GENERIC, "found xref was empty");

	pdf_prime_xref_index(ctx, doc);

	entry = pdf_get_xref_entry_no_null(ctx, doc, 0);
	/* broken pdfs where first object is missing */
	if (!entry->type)
	{
		entry->type = 'f';
		entry->gen = 65535;
		entry->num = 0;
	}
	/* broken pdfs where first object is not free */
	else if (entry->type != 'f')
		fz_warn(ctx, "first object in xref is not free");

	/* broken pdfs where object offsets are out of range */
	xref_len = pdf_xref_len(ctx, doc);
	for (i = 0; i < xref_len; i++)
	{
		entry = pdf_get_xref_entry(ctx, doc, i);
		if (entry && entry->type == 'n')
		{
			/* Special case code: "0000000000 * n" means free,
			 * according to some producers (inc Quartz) */
			if (entry->ofs == 0)
				entry->type = 'f';
			else if (entry->ofs <= 0 || entry->ofs >= doc->file_size)
				fz_throw(ctx, FZ_ERROR_GENERIC, "object offset out of range: %d (%d 0 R)", (int)entry->ofs, i);
		}
		if (entry && entry->type == 'o')
		{
			/* Read this into a local variable here, because pdf_get_xref_entry
			 * may solidify the xref, hence invalidating "entry", meaning we
			 * need a stashed value for the throw. */
			int64_t ofs = entry->ofs;
			if (ofs <= 0 || ofs >= xref_len || pdf_get_xref_entry_no_null(ctx, doc, ofs)->type != 'n')
				fz_throw(ctx, FZ_ERROR_GENERIC, "invalid reference to an objstm that does not exist: %d (%d 0 R)", (int)ofs, i);
		}
	}
}

static void
pdf_check_linear(fz_context *ctx, pdf_document *doc)
{
	pdf_obj *dict = NULL;
	pdf_obj *o;
	int num, gen;
	int64_t stmofs;

	fz_var(dict);

	fz_try(ctx)
	{
		dict = pdf_parse_ind_obj(ctx, doc, doc->file, &num, &gen, &stmofs, NULL);
		if (!pdf_is_dict(ctx, dict))
			break;
		o = pdf_dict_get(ctx, dict, PDF_NAME(Linearized));
		if (o == NULL)
			break;
		if (pdf_to_int(ctx, o) != 1)
			break;
		doc->has_linearization_object = 1;
	}
	fz_always(ctx)
		pdf_drop_obj(ctx, dict);
	fz_catch(ctx)
	{
		/* Silently swallow this error. */
	}
}

static void
pdf_load_linear(fz_context *ctx, pdf_document *doc)
{
	pdf_obj *dict = NULL;
	pdf_obj *hint = NULL;
	pdf_obj *o;
	int num, gen, lin, len;
	int64_t stmofs;

	fz_var(dict);
	fz_var(hint);

	fz_try(ctx)
	{
		pdf_xref_entry *entry;

		dict = pdf_parse_ind_obj(ctx, doc, doc->file, &num, &gen, &stmofs, NULL);
		if (!pdf_is_dict(ctx, dict))
			fz_throw(ctx, FZ_ERROR_GENERIC, "Failed to read linearized dictionary");
		o = pdf_dict_get(ctx, dict, PDF_NAME(Linearized));
		if (o == NULL)
			fz_throw(ctx, FZ_ERROR_GENERIC, "Failed to read linearized dictionary");
		lin = pdf_to_int(ctx, o);
		if (lin != 1)
			fz_throw(ctx, FZ_ERROR_GENERIC, "Unexpected version of Linearized tag (%d)", lin);
		doc->has_linearization_object = 1;
		len = pdf_dict_get_int(ctx, dict, PDF_NAME(L));
		if (len != doc->file_length)
			fz_throw(ctx, FZ_ERROR_GENERIC, "File has been updated since linearization");

		pdf_read_xref_sections(ctx, doc, fz_tell(ctx, doc->file), 0);

		doc->linear_page_count = pdf_dict_get_int(ctx, dict, PDF_NAME(N));
		doc->linear_page_refs = fz_realloc_array(ctx, doc->linear_page_refs, doc->linear_page_count, pdf_obj *);
		memset(doc->linear_page_refs, 0, doc->linear_page_count * sizeof(pdf_obj*));
		doc->linear_obj = dict;
		doc->linear_pos = fz_tell(ctx, doc->file);
		doc->linear_page1_obj_num = pdf_dict_get_int(ctx, dict, PDF_NAME(O));
		doc->linear_page_refs[0] = pdf_new_indirect(ctx, doc, doc->linear_page1_obj_num, 0);
		doc->linear_page_num = 0;
		hint = pdf_dict_get(ctx, dict, PDF_NAME(H));
		doc->hint_object_offset = pdf_array_get_int(ctx, hint, 0);
		doc->hint_object_length = pdf_array_get_int(ctx, hint, 1);

		entry = pdf_get_populating_xref_entry(ctx, doc, 0);
		entry->type = 'f';
	}
	fz_catch(ctx)
	{
		pdf_drop_obj(ctx, dict);
		fz_rethrow_if(ctx, FZ_ERROR_TRYLATER);
		/* Drop back to non linearized reading mode */
		doc->file_reading_linearly = 0;
	}
}

/*
 * Initialize and load xref tables.
 * If password is not null, try to decrypt.
 */

static void
pdf_init_document(fz_context *ctx, pdf_document *doc)
{
	pdf_obj *encrypt, *id;
	int repaired = 0;

	fz_try(ctx)
	{
		/* Check to see if we should work in progressive mode */
		if (doc->file->progressive)
		{
			doc->file_reading_linearly = 1;
			fz_seek(ctx, doc->file, 0, SEEK_END);
			doc->file_length = fz_tell(ctx, doc->file);
			if (doc->file_length < 0)
				doc->file_length = 0;
			fz_seek(ctx, doc->file, 0, SEEK_SET);
		}

		pdf_load_version(ctx, doc);

		/* Try to load the linearized file if we are in progressive
		 * mode. */
		if (doc->file_reading_linearly)
			pdf_load_linear(ctx, doc);
		else
			/* Even if we're not in progressive mode, check to see
			 * if the file claims to be linearized. This is important
			 * for checking signatures later on. */
			pdf_check_linear(ctx, doc);

		/* If we aren't in progressive mode (or the linear load failed
		 * and has set us back to non-progressive mode), load normally.
		 */
		if (!doc->file_reading_linearly)
			pdf_load_xref(ctx, doc);
	}
	fz_catch(ctx)
	{
		pdf_drop_xref_sections(ctx, doc);
		fz_rethrow_if(ctx, FZ_ERROR_TRYLATER);
/* willus mod -- no warning */
/*
		fz_warn(ctx, "trying to repair broken xref");
*/
		repaired = 1;
	}

	fz_try(ctx)
	{
		if (repaired)
		{
			/* pdf_repair_xref may access xref_index, so reset it properly */
			if (doc->xref_index)
				memset(doc->xref_index, 0, sizeof(int) * doc->max_xref_len);
			pdf_repair_xref(ctx, doc);
			pdf_prime_xref_index(ctx, doc);
		}

		encrypt = pdf_dict_get(ctx, pdf_trailer(ctx, doc), PDF_NAME(Encrypt));
		id = pdf_dict_get(ctx, pdf_trailer(ctx, doc), PDF_NAME(ID));
		if (pdf_is_dict(ctx, encrypt))
			doc->crypt = pdf_new_crypt(ctx, encrypt, id);

		/* Allow lazy clients to read encrypted files with a blank password */
		(void)pdf_authenticate_password(ctx, doc, "");

		if (repaired)
		{
			pdf_repair_trailer(ctx, doc);
		}
	}
	fz_catch(ctx)
	{
		fz_rethrow(ctx);
	}
}

void pdf_repair_trailer(fz_context *ctx, pdf_document *doc)
{
	int hasroot, hasinfo;
	pdf_obj *obj, *nobj;
	pdf_obj *dict = NULL;
	int i;

	int xref_len = pdf_xref_len(ctx, doc);
	pdf_repair_obj_stms(ctx, doc);

	hasroot = (pdf_dict_get(ctx, pdf_trailer(ctx, doc), PDF_NAME(Root)) != NULL);
	hasinfo = (pdf_dict_get(ctx, pdf_trailer(ctx, doc), PDF_NAME(Info)) != NULL);

	fz_var(dict);

	fz_try(ctx)
	{
		/* Scan from the end so we have a better chance of finding
		 * newer objects if there are multiple instances of Info and
		 * Root objects.
		 */
		for (i = xref_len - 1; i > 0 && (!hasinfo || !hasroot); --i)
		{
			pdf_xref_entry *entry = pdf_get_xref_entry_no_null(ctx, doc, i);
			if (entry->type == 0 || entry->type == 'f')
				continue;

			fz_try(ctx)
			{
				dict = pdf_load_object(ctx, doc, i);
			}
			fz_catch(ctx)
			{
				fz_rethrow_if(ctx, FZ_ERROR_TRYLATER);
				fz_warn(ctx, "ignoring broken object (%d 0 R)", i);
				continue;
			}

			if (!hasroot)
			{
				obj = pdf_dict_get(ctx, dict, PDF_NAME(Type));
				if (obj == PDF_NAME(Catalog))
				{
					nobj = pdf_new_indirect(ctx, doc, i, 0);
					pdf_dict_put_drop(ctx, pdf_trailer(ctx, doc), PDF_NAME(Root), nobj);
					hasroot = 1;
				}
			}

			if (!hasinfo)
			{
				if (pdf_dict_get(ctx, dict, PDF_NAME(Creator)) || pdf_dict_get(ctx, dict, PDF_NAME(Producer)))
				{
					nobj = pdf_new_indirect(ctx, doc, i, 0);
					pdf_dict_put_drop(ctx, pdf_trailer(ctx, doc), PDF_NAME(Info), nobj);
					hasinfo = 1;
				}
			}

			pdf_drop_obj(ctx, dict);
			dict = NULL;
		}
	}
	fz_always(ctx)
	{
		/* ensure that strings are not used in their repaired, non-decrypted form */
		if (doc->crypt)
			pdf_clear_xref(ctx, doc);
	}
	fz_catch(ctx)
	{
		pdf_drop_obj(ctx, dict);
		fz_rethrow(ctx);
	}
}

void
pdf_invalidate_xfa(fz_context *ctx, pdf_document *doc)
{
	if (doc == NULL)
		return;
	fz_drop_xml(ctx, doc->xfa);
	doc->xfa = NULL;
}

static void
pdf_drop_document_imp(fz_context *ctx, pdf_document *doc)
{
	int i;

	fz_defer_reap_start(ctx);

	/* Type3 glyphs in the glyph cache can contain pdf_obj pointers
	 * that we are about to destroy. Simplest solution is to bin the
	 * glyph cache at this point. */
	fz_try(ctx)
		fz_purge_glyph_cache(ctx);
	fz_catch(ctx)
	{
		/* Swallow error, but continue dropping */
	}

	pdf_set_doc_event_callback(ctx, doc, NULL, NULL, NULL);
	pdf_drop_js(ctx, doc->js);

	pdf_drop_journal(ctx, doc->journal);

	pdf_drop_resource_tables(ctx, doc);

	pdf_drop_local_xref(ctx, doc->local_xref);

	pdf_drop_xref_sections(ctx, doc);
	fz_free(ctx, doc->xref_index);

	fz_drop_stream(ctx, doc->file);
	pdf_drop_crypt(ctx, doc->crypt);

	pdf_drop_obj(ctx, doc->linear_obj);
	if (doc->linear_page_refs)
	{
		for (i=0; i < doc->linear_page_count; i++)
			pdf_drop_obj(ctx, doc->linear_page_refs[i]);

		fz_free(ctx, doc->linear_page_refs);
	}

	fz_free(ctx, doc->hint_page);
	fz_free(ctx, doc->hint_shared_ref);
	fz_free(ctx, doc->hint_shared);
	fz_free(ctx, doc->hint_obj_offsets);

	for (i=0; i < doc->num_type3_fonts; i++)
	{
		fz_try(ctx)
			fz_decouple_type3_font(ctx, doc->type3_fonts[i], (void *)doc);
		fz_always(ctx)
			fz_drop_font(ctx, doc->type3_fonts[i]);
		fz_catch(ctx)
		{
			/* Swallow error, but continue dropping */
		}
	}

	fz_free(ctx, doc->type3_fonts);

	pdf_drop_ocg(ctx, doc);

	pdf_empty_store(ctx, doc);

	pdf_lexbuf_fin(ctx, &doc->lexbuf.base);

	fz_drop_colorspace(ctx, doc->oi);

	for (i = 0; i < doc->orphans_count; i++)
		pdf_drop_obj(ctx, doc->orphans[i]);

	fz_free(ctx, doc->orphans);

	fz_free(ctx, doc->rev_page_map);

	fz_defer_reap_end(ctx);

	pdf_invalidate_xfa(ctx, doc);
}

void
pdf_drop_document(fz_context *ctx, pdf_document *doc)
{
	fz_drop_document(ctx, &doc->super);
}

pdf_document *
pdf_keep_document(fz_context *ctx, pdf_document *doc)
{
	return (pdf_document *)fz_keep_document(ctx, &doc->super);
}

/*
 * compressed object streams
 */

static pdf_xref_entry *
pdf_load_obj_stm(fz_context *ctx, pdf_document *doc, int num, pdf_lexbuf *buf, int target)
{
	fz_stream *stm = NULL;
	pdf_obj *objstm = NULL;
	int *numbuf = NULL;
	int64_t *ofsbuf = NULL;

	pdf_obj *obj;
	int64_t first;
	int count;
	int i;
	pdf_token tok;
	pdf_xref_entry *ret_entry = NULL;
	int xref_len;
	int found;
	fz_stream *sub = NULL;

	fz_var(numbuf);
	fz_var(ofsbuf);
	fz_var(objstm);
	fz_var(stm);
	fz_var(sub);

	fz_try(ctx)
	{
		objstm = pdf_load_object(ctx, doc, num);

		if (pdf_obj_marked(ctx, objstm))
			fz_throw(ctx, FZ_ERROR_GENERIC, "recursive object stream lookup");
	}
	fz_catch(ctx)
	{
		pdf_drop_obj(ctx, objstm);
		fz_rethrow(ctx);
	}

	fz_try(ctx)
	{
		(void)pdf_mark_obj(ctx, objstm);

		count = pdf_dict_get_int(ctx, objstm, PDF_NAME(N));
		first = pdf_dict_get_int(ctx, objstm, PDF_NAME(First));

		validate_object_number_range(ctx, first, count, "object stream");

		numbuf = fz_calloc(ctx, count, sizeof(*numbuf));
		ofsbuf = fz_calloc(ctx, count, sizeof(*ofsbuf));

		xref_len = pdf_xref_len(ctx, doc);

		found = 0;

		stm = pdf_open_stream_number(ctx, doc, num);
		for (i = 0; i < count; i++)
		{
			tok = pdf_lex(ctx, stm, buf);
			if (tok != PDF_TOK_INT)
				fz_throw(ctx, FZ_ERROR_GENERIC, "corrupt object stream (%d 0 R)", num);
			numbuf[found] = buf->i;

			tok = pdf_lex(ctx, stm, buf);
			if (tok != PDF_TOK_INT)
				fz_throw(ctx, FZ_ERROR_GENERIC, "corrupt object stream (%d 0 R)", num);
			ofsbuf[found] = buf->i;

			if (numbuf[found] <= 0 || numbuf[found] >= xref_len)
				fz_warn(ctx, "object stream object out of range, skipping");
			else
				found++;
		}

		for (i = 0; i < found; i++)
		{
			pdf_xref_entry *entry;
			uint64_t length;
			int64_t offset;

			offset = first + ofsbuf[i];
			if (i+1 < found)
				length = ofsbuf[i+1] - ofsbuf[i];
			else
				length = UINT64_MAX;

			sub = fz_open_null_filter(ctx, stm, length, offset);

			obj = pdf_parse_stm_obj(ctx, doc, sub, buf);
			fz_drop_stream(ctx, sub);
			sub = NULL;

			entry = pdf_get_xref_entry_no_null(ctx, doc, numbuf[i]);

			pdf_set_obj_parent(ctx, obj, numbuf[i]);

			/* We may have set entry->type to be 'O' from being 'o' to avoid nasty
			 * recursions in pdf_cache_object. Accept the type being 'O' here. */
			if ((entry->type == 'o' || entry->type == 'O') && entry->ofs == num)
			{
				/* If we already have an entry for this object,
				 * we'd like to drop it and use the new one -
				 * but this means that anyone currently holding
				 * a pointer to the old one will be left with a
				 * stale pointer. Instead, we drop the new one
				 * and trust that the old one is correct. */
				if (entry->obj)
				{
					if (pdf_objcmp(ctx, entry->obj, obj))
						fz_warn(ctx, "Encountered new definition for object %d - keeping the original one", numbuf[i]);
					pdf_drop_obj(ctx, obj);
				}
				else
				{
					entry->obj = obj;
					fz_drop_buffer(ctx, entry->stm_buf);
					entry->stm_buf = NULL;
				}
				if (numbuf[i] == target)
					ret_entry = entry;
			}
			else
			{
				pdf_drop_obj(ctx, obj);
			}
		}
	}
	fz_always(ctx)
	{
		fz_drop_stream(ctx, stm);
		fz_drop_stream(ctx, sub);
		fz_free(ctx, ofsbuf);
		fz_free(ctx, numbuf);
		pdf_unmark_obj(ctx, objstm);
		pdf_drop_obj(ctx, objstm);
	}
	fz_catch(ctx)
	{
		fz_rethrow(ctx);
	}
	return ret_entry;
}

/*
 * object loading
 */
static int
pdf_obj_read(fz_context *ctx, pdf_document *doc, int64_t *offset, int *nump, pdf_obj **page)
{
	pdf_lexbuf *buf = &doc->lexbuf.base;
	int num, gen, tok;
	int64_t numofs, genofs, stmofs, tmpofs, newtmpofs;
	int xref_len;
	pdf_xref_entry *entry;

	numofs = *offset;
	fz_seek(ctx, doc->file, numofs, SEEK_SET);

	/* We expect to read 'num' here */
	tok = pdf_lex(ctx, doc->file, buf);
	genofs = fz_tell(ctx, doc->file);
	if (tok != PDF_TOK_INT)
	{
		/* Failed! */
		DEBUGMESS((ctx, "skipping unexpected data (tok=%d) at %d", tok, *offset));
		*offset = genofs;
		return tok == PDF_TOK_EOF;
	}
	*nump = num = buf->i;

	/* We expect to read 'gen' here */
	tok = pdf_lex(ctx, doc->file, buf);
	tmpofs = fz_tell(ctx, doc->file);
	if (tok != PDF_TOK_INT)
	{
		/* Failed! */
		DEBUGMESS((ctx, "skipping unexpected data after \"%d\" (tok=%d) at %d", num, tok, *offset));
		*offset = tmpofs;
		return tok == PDF_TOK_EOF;
	}
	gen = buf->i;

	/* We expect to read 'obj' here */
	do
	{
		tmpofs = fz_tell(ctx, doc->file);
		tok = pdf_lex(ctx, doc->file, buf);
		if (tok == PDF_TOK_OBJ)
			break;
		if (tok != PDF_TOK_INT)
		{
			DEBUGMESS((ctx, "skipping unexpected data (tok=%d) at %d", tok, tmpofs));
			*offset = fz_tell(ctx, doc->file);
			return tok == PDF_TOK_EOF;
		}
		DEBUGMESS((ctx, "skipping unexpected int %d at %d", num, numofs));
		*nump = num = gen;
		numofs = genofs;
		gen = buf->i;
		genofs = tmpofs;
	}
	while (1);

	/* Now we read the actual object */
	xref_len = pdf_xref_len(ctx, doc);

	/* When we are reading a progressive file, we typically see:
	 *    File Header
	 *    obj m (Linearization params)
	 *    xref #1 (refers to objects m-n)
	 *    obj m+1
	 *    ...
	 *    obj n
	 *    obj 1
	 *    ...
	 *    obj n-1
	 *    xref #2
	 *
	 * The linearisation params are read elsewhere, hence
	 * whenever we read an object it should just go into the
	 * previous xref.
	 */
	tok = pdf_repair_obj(ctx, doc, buf, &stmofs, NULL, NULL, NULL, page, &newtmpofs, NULL);

	do /* So we can break out of it */
	{
		if (num <= 0 || num >= xref_len)
		{
			fz_warn(ctx, "Not a valid object number (%d %d obj)", num, gen);
			break;
		}
		if (gen != 0)
		{
			fz_warn(ctx, "Unexpected non zero generation number in linearized file");
		}
		entry = pdf_get_populating_xref_entry(ctx, doc, num);
		if (entry->type != 0)
		{
			DEBUGMESS((ctx, "Duplicate object found (%d %d obj)", num, gen));
			break;
		}
		if (page && *page)
		{
			DEBUGMESS((ctx, "Successfully read object %d @ %d - and found page %d!", num, numofs, doc->linear_page_num));
			if (!entry->obj)
				entry->obj = pdf_keep_obj(ctx, *page);

			if (doc->linear_page_refs[doc->linear_page_num] == NULL)
				doc->linear_page_refs[doc->linear_page_num] = pdf_new_indirect(ctx, doc, num, gen);
		}
		else
		{
			DEBUGMESS((ctx, "Successfully read object %d @ %d", num, numofs));
		}
		entry->type = 'n';
		entry->gen = gen; // XXX: was 0
		entry->num = num;
		entry->ofs = numofs;
		entry->stm_ofs = stmofs;
	}
	while (0);
	if (page && *page)
		doc->linear_page_num++;

	if (tok == PDF_TOK_ENDOBJ)
	{
		*offset = fz_tell(ctx, doc->file);
	}
	else
	{
		*offset = newtmpofs;
	}
	return 0;
}

static void
pdf_load_hinted_page(fz_context *ctx, pdf_document *doc, int pagenum)
{
	pdf_obj *page = NULL;

	if (!doc->hints_loaded || !doc->linear_page_refs)
		return;

	if (doc->linear_page_refs[pagenum])
		return;

	fz_var(page);

	fz_try(ctx)
	{
		int num = doc->hint_page[pagenum].number;
		page = pdf_load_object(ctx, doc, num);
		if (pdf_name_eq(ctx, PDF_NAME(Page), pdf_dict_get(ctx, page, PDF_NAME(Type))))
		{
			/* We have found the page object! */
			DEBUGMESS((ctx, "LoadHintedPage pagenum=%d num=%d", pagenum, num));
			doc->linear_page_refs[pagenum] = pdf_new_indirect(ctx, doc, num, 0);
		}
	}
	fz_always(ctx)
		pdf_drop_obj(ctx, page);
	fz_catch(ctx)
	{
		fz_rethrow_if(ctx, FZ_ERROR_TRYLATER);
		/* Silently swallow the error and proceed as normal */
	}
}

static int
read_hinted_object(fz_context *ctx, pdf_document *doc, int num)
{
	/* Try to find the object using our hint table. Find the closest
	 * object <= the one we want that has a hint and read forward from
	 * there. */
	int expected = num;
	int curr_pos;
	int64_t start, offset;

	while (doc->hint_obj_offsets[expected] == 0 && expected > 0)
		expected--;
	if (expected != num)
		DEBUGMESS((ctx, "object %d is unhinted, will search forward from %d", expected, num));
	if (expected == 0)	/* No hints found, just bail */
		return 0;

	curr_pos = fz_tell(ctx, doc->file);
	offset = doc->hint_obj_offsets[expected];

	fz_var(expected);

	fz_try(ctx)
	{
		int found;

		/* Try to read forward from there */
		do
		{
			start = offset;
			DEBUGMESS((ctx, "Searching for object %d @ %d", expected, offset));
			pdf_obj_read(ctx, doc, &offset, &found, 0);
			DEBUGMESS((ctx, "Found object %d - next will be @ %d", found, offset));
			if (found <= expected)
			{
				/* We found the right one (or one earlier than
				 * we expected). Update the hints. */
				doc->hint_obj_offsets[expected] = offset;
				doc->hint_obj_offsets[found] = start;
				doc->hint_obj_offsets[found+1] = offset;
				/* Retry with the next one */
				expected = found+1;
			}
			else
			{
				/* We found one later than we expected. */
				doc->hint_obj_offsets[expected] = 0;
				doc->hint_obj_offsets[found] = start;
				doc->hint_obj_offsets[found+1] = offset;
				while (doc->hint_obj_offsets[expected] == 0 && expected > 0)
					expected--;
				if (expected == 0)	/* No hints found, we give up */
					break;
			}
		}
		while (found != num);
	}
	fz_always(ctx)
	{
		fz_seek(ctx, doc->file, curr_pos, SEEK_SET);
	}
	fz_catch(ctx)
	{
		fz_rethrow_if(ctx, FZ_ERROR_TRYLATER);
		/* FIXME: Currently we ignore the hint. Perhaps we should
		 * drop back to non-hinted operation here. */
		doc->hint_obj_offsets[expected] = 0;
		fz_rethrow(ctx);
	}
	return expected != 0;
}

pdf_obj *
pdf_load_unencrypted_object(fz_context *ctx, pdf_document *doc, int num)
{
	pdf_xref_entry *x;

	if (num <= 0 || num >= pdf_xref_len(ctx, doc))
		fz_throw(ctx, FZ_ERROR_GENERIC, "object out of range (%d 0 R); xref size %d", num, pdf_xref_len(ctx, doc));

	x = pdf_get_xref_entry_no_null(ctx, doc, num);
	if (x->type == 'n')
	{
		fz_seek(ctx, doc->file, x->ofs, SEEK_SET);
		return pdf_parse_ind_obj(ctx, doc, doc->file, NULL, NULL, NULL, NULL);
	}
	return NULL;
}

pdf_xref_entry *
pdf_cache_object(fz_context *ctx, pdf_document *doc, int num)
{
	pdf_xref_entry *x;
	int rnum, rgen, try_repair;

	fz_var(try_repair);

	if (num <= 0 || num >= pdf_xref_len(ctx, doc))
		fz_throw(ctx, FZ_ERROR_GENERIC, "object out of range (%d 0 R); xref size %d", num, pdf_xref_len(ctx, doc));

object_updated:
	try_repair = 0;
	rnum = num;

	x = pdf_get_xref_entry(ctx, doc, num);
	if (x == NULL)
		fz_throw(ctx, FZ_ERROR_GENERIC, "cannot find object in xref (%d 0 R)", num);

	if (x->obj != NULL)
		return x;

	if (x->type == 'f')
	{
		x->obj = PDF_NULL;
	}
	else if (x->type == 'n')
	{
		fz_seek(ctx, doc->file, x->ofs, SEEK_SET);

		fz_try(ctx)
		{
			x->obj = pdf_parse_ind_obj(ctx, doc, doc->file,
					&rnum, &rgen, &x->stm_ofs, &try_repair);
		}
		fz_catch(ctx)
		{
			if (!try_repair || fz_caught(ctx) == FZ_ERROR_TRYLATER)
				fz_rethrow(ctx);
		}

		if (!try_repair && rnum != num)
		{
			pdf_drop_obj(ctx, x->obj);
			x->type = 'f';
			x->ofs = -1;
			x->gen = 0;
			x->num = 0;
			x->stm_ofs = 0;
			x->obj = NULL;
			try_repair = (doc->repair_attempted == 0);
		}

		if (try_repair)
		{
			fz_try(ctx)
			{
				pdf_repair_xref(ctx, doc);
				pdf_prime_xref_index(ctx, doc);
				pdf_repair_obj_stms(ctx, doc);
				pdf_repair_trailer(ctx, doc);
			}
			fz_catch(ctx)
			{
				fz_rethrow_if(ctx, FZ_ERROR_TRYLATER);
				fz_rethrow_if(ctx, FZ_ERROR_REPAIRED);
				if (rnum == num)
					fz_throw(ctx, FZ_ERROR_GENERIC, "cannot parse object (%d 0 R)", num);
				else
					fz_throw(ctx, FZ_ERROR_GENERIC, "found object (%d 0 R) instead of (%d 0 R)", rnum, num);
			}
			goto object_updated;
		}

		if (doc->crypt)
			pdf_crypt_obj(ctx, doc->crypt, x->obj, x->num, x->gen);
	}
	else if (x->type == 'o')
	{
		if (!x->obj)
		{
			pdf_xref_entry *orig_x = x;
			orig_x->type = 'O'; /* Mark this node so we know we're recursing. */
			fz_try(ctx)
				x = pdf_load_obj_stm(ctx, doc, x->ofs, &doc->lexbuf.base, num);
			fz_always(ctx)
				orig_x->type = 'o'; /* Not recursing any more. */
			fz_catch(ctx)
				fz_rethrow(ctx);
			if (x == NULL)
				fz_throw(ctx, FZ_ERROR_GENERIC, "cannot load object stream containing object (%d 0 R)", num);
			if (!x->obj)
				fz_throw(ctx, FZ_ERROR_GENERIC, "object (%d 0 R) was not found in its object stream", num);
		}
	}
	else if (doc->hint_obj_offsets && read_hinted_object(ctx, doc, num))
	{
		goto object_updated;
	}
	else if (doc->file_length && doc->linear_pos < doc->file_length)
	{
		fz_throw(ctx, FZ_ERROR_TRYLATER, "cannot find object in xref (%d 0 R) - not loaded yet?", num);
	}
	else
	{
		fz_throw(ctx, FZ_ERROR_GENERIC, "cannot find object in xref (%d 0 R)", num);
	}

	pdf_set_obj_parent(ctx, x->obj, num);
	return x;
}

pdf_obj *
pdf_load_object(fz_context *ctx, pdf_document *doc, int num)
{
	pdf_xref_entry *entry = pdf_cache_object(ctx, doc, num);
	return pdf_keep_obj(ctx, entry->obj);
}

pdf_obj *
pdf_resolve_indirect(fz_context *ctx, pdf_obj *ref)
{
	if (pdf_is_indirect(ctx, ref))
	{
		pdf_document *doc = pdf_get_indirect_document(ctx, ref);
		int num = pdf_to_num(ctx, ref);
		pdf_xref_entry *entry;

		if (!doc)
			return NULL;
		if (num <= 0)
		{
			fz_warn(ctx, "invalid indirect reference (%d 0 R)", num);
			return NULL;
		}

		fz_try(ctx)
			entry = pdf_cache_object(ctx, doc, num);
		fz_catch(ctx)
		{
			fz_rethrow_if(ctx, FZ_ERROR_TRYLATER);
			fz_rethrow_if(ctx, FZ_ERROR_REPAIRED);
			fz_warn(ctx, "cannot load object (%d 0 R) into cache", num);
			return NULL;
		}

		ref = entry->obj;
	}
	return ref;
}

pdf_obj *
pdf_resolve_indirect_chain(fz_context *ctx, pdf_obj *ref)
{
	int sanity = 10;

	while (pdf_is_indirect(ctx, ref))
	{
		if (--sanity == 0)
		{
			fz_warn(ctx, "too many indirections (possible indirection cycle involving %d 0 R)", pdf_to_num(ctx, ref));
			return NULL;
		}

		ref = pdf_resolve_indirect(ctx, ref);
	}

	return ref;
}

int
pdf_count_objects(fz_context *ctx, pdf_document *doc)
{
	return pdf_xref_len(ctx, doc);
}

int
pdf_is_local_object(fz_context *ctx, pdf_document *doc, pdf_obj *obj)
{
	pdf_xref *xref = doc->local_xref;
	pdf_xref_subsec *sub;
	int num;

	if (!pdf_is_indirect(ctx, obj))
		return 0;

	if (xref == NULL)
		return 0; /* no local xref present */

	num = pdf_to_num(ctx, obj);

	/* Local xrefs only ever have 1 section, and it should be solid. */
	sub = xref->subsec;
	if (num >= sub->start && num < sub->start + sub->len)
		return sub->table[num - sub->start].type != 0;

	return 0;
}

static int
pdf_create_local_object(fz_context *ctx, pdf_document *doc)
{
	/* TODO: reuse free object slots by properly linking free object chains in the ofs field */
	pdf_xref_entry *entry;
	int num;

	num = doc->local_xref->num_objects;

	entry = pdf_get_local_xref_entry(ctx, doc, num);
	entry->type = 'f';
	entry->ofs = -1;
	entry->gen = 0;
	entry->num = num;
	entry->stm_ofs = 0;
	entry->stm_buf = NULL;
	entry->obj = NULL;
	return num;
}

int
pdf_create_object(fz_context *ctx, pdf_document *doc)
{
	/* TODO: reuse free object slots by properly linking free object chains in the ofs field */
	pdf_xref_entry *entry;
	int num;

	if (doc->local_xref && doc->local_xref_nesting > 0)
		return pdf_create_local_object(ctx, doc);

	num = pdf_xref_len(ctx, doc);

	if (num > PDF_MAX_OBJECT_NUMBER)
		fz_throw(ctx, FZ_ERROR_GENERIC, "too many objects stored in pdf");

	entry = pdf_get_incremental_xref_entry(ctx, doc, num);
	entry->type = 'f';
	entry->ofs = -1;
	entry->gen = 0;
	entry->num = num;
	entry->stm_ofs = 0;
	entry->stm_buf = NULL;
	entry->obj = NULL;

	pdf_add_journal_fragment(ctx, doc, num, NULL, NULL, 1);

	return num;
}

static void
pdf_delete_local_object(fz_context *ctx, pdf_document *doc, int num)
{
	pdf_xref_entry *x;

	if (doc->local_xref == NULL || doc->local_xref_nesting == 0)
		fz_throw(ctx, FZ_ERROR_GENERIC, "No local xref to delete from!");

	if (num <= 0 || num >= doc->local_xref->num_objects)
	{
		fz_warn(ctx, "local object out of range (%d 0 R); xref size %d", num, doc->local_xref->num_objects);
		return;
	}

	x = pdf_get_local_xref_entry(ctx, doc, num);

	fz_drop_buffer(ctx, x->stm_buf);
	pdf_drop_obj(ctx, x->obj);

	x->type = 'f';
	x->ofs = 0;
	x->gen += 1;
	x->num = 0;
	x->stm_ofs = 0;
	x->stm_buf = NULL;
	x->obj = NULL;
}

void
pdf_delete_object(fz_context *ctx, pdf_document *doc, int num)
{
	pdf_xref_entry *x;
	pdf_xref *xref;
	int j;

	if (doc->local_xref && doc->local_xref_nesting > 0)
	{
		pdf_delete_local_object(ctx, doc, num);
		return;
	}

	if (num <= 0 || num >= pdf_xref_len(ctx, doc))
	{
		fz_warn(ctx, "object out of range (%d 0 R); xref size %d", num, pdf_xref_len(ctx, doc));
		return;
	}

	x = pdf_get_incremental_xref_entry(ctx, doc, num);

	fz_drop_buffer(ctx, x->stm_buf);
	pdf_drop_obj(ctx, x->obj);

	x->type = 'f';
	x->ofs = 0;
	x->gen += 1;
	x->num = 0;
	x->stm_ofs = 0;
	x->stm_buf = NULL;
	x->obj = NULL;

	/* Currently we've left a 'free' object in the incremental
	 * section. This is enough to cause us to think that the
	 * document has changes. Check back in the non-incremental
	 * sections to see if the last instance of the object there
	 * was free (or if this object never appeared). If so, we
	 * can mark this object as non-existent in the incremental
	 * xref. This is important so we can 'undo' back to emptiness
	 * after we save/when we reload a snapshot. */
	for (j = 1; j < doc->num_xref_sections; j++)
	{
		xref = &doc->xref_sections[j];

		if (num < xref->num_objects)
		{
			pdf_xref_subsec *sub;
			for (sub = xref->subsec; sub != NULL; sub = sub->next)
			{
				pdf_xref_entry *entry;

				if (num < sub->start || num >= sub->start + sub->len)
					continue;

				entry = &sub->table[num - sub->start];
				if (entry->type)
				{
					if (entry->type == 'f')
					{
						/* It was free already! */
						x->type = 0;
						x->gen = 0;
					}
					/* It was a real object. */
					return;
				}
			}
		}
	}
	/* It never appeared before. */
	x->type = 0;
	x->gen = 0;
}

static void
pdf_update_local_object(fz_context *ctx, pdf_document *doc, int num, pdf_obj *newobj)
{
	pdf_xref_entry *x;

	if (doc->local_xref == NULL || doc->local_xref_nesting == 0)
		fz_throw(ctx, FZ_ERROR_GENERIC, "Can't update local object without a local xref");

	if (!newobj)
	{
		pdf_delete_local_object(ctx, doc, num);
		return;
	}

	x = pdf_get_local_xref_entry(ctx, doc, num);

	pdf_drop_obj(ctx, x->obj);

	x->type = 'n';
	x->ofs = 0;
	x->obj = pdf_keep_obj(ctx, newobj);

	pdf_set_obj_parent(ctx, newobj, num);
}

void
pdf_update_object(fz_context *ctx, pdf_document *doc, int num, pdf_obj *newobj)
{
	pdf_xref_entry *x;

	if (doc->local_xref && doc->local_xref_nesting > 0)
	{
		pdf_update_local_object(ctx, doc, num, newobj);
		return;
	}

	if (num <= 0 || num >= pdf_xref_len(ctx, doc))
	{
		fz_warn(ctx, "object out of range (%d 0 R); xref size %d", num, pdf_xref_len(ctx, doc));
		return;
	}

	if (!newobj)
	{
		pdf_delete_object(ctx, doc, num);
		return;
	}

	x = pdf_get_incremental_xref_entry(ctx, doc, num);

	pdf_drop_obj(ctx, x->obj);

	x->type = 'n';
	x->ofs = 0;
	x->obj = pdf_keep_obj(ctx, newobj);

	pdf_set_obj_parent(ctx, newobj, num);
}

void
pdf_update_stream(fz_context *ctx, pdf_document *doc, pdf_obj *obj, fz_buffer *newbuf, int compressed)
{
	int num;
	pdf_xref_entry *x;

	if (pdf_is_indirect(ctx, obj))
		num = pdf_to_num(ctx, obj);
	else
		num = pdf_obj_parent_num(ctx, obj);

	/* Write the Length first, as this has the effect of moving the
	 * old object into the journal for undo. This also moves the
	 * stream buffer with it, keeping it consistent. */
	pdf_dict_put_int(ctx, obj, PDF_NAME(Length), fz_buffer_storage(ctx, newbuf, NULL));

	if (doc->local_xref && doc->local_xref_nesting > 0)
	{
		x = pdf_get_local_xref_entry(ctx, doc, num);
	}
	else
	{
		if (num <= 0 || num >= pdf_xref_len(ctx, doc))
		{
			fz_warn(ctx, "object out of range (%d 0 R); xref size %d", num, pdf_xref_len(ctx, doc));
			return;
		}

		x = pdf_get_xref_entry_no_null(ctx, doc, num);
	}

	fz_drop_buffer(ctx, x->stm_buf);
	x->stm_buf = fz_keep_buffer(ctx, newbuf);

	if (!compressed)
	{
		pdf_dict_del(ctx, obj, PDF_NAME(Filter));
		pdf_dict_del(ctx, obj, PDF_NAME(DecodeParms));
	}
}

int
pdf_lookup_metadata(fz_context *ctx, pdf_document *doc, const char *key, char *buf, int size)
{
	if (!strcmp(key, FZ_META_FORMAT))
	{
		int version = pdf_version(ctx, doc);
		return 1 + (int)fz_snprintf(buf, size, "PDF %d.%d", version/10, version % 10);
	}

	if (!strcmp(key, FZ_META_ENCRYPTION))
	{
		if (doc->crypt)
			return 1 + (int)fz_snprintf(buf, size, "Standard V%d R%d %d-bit %s",
					pdf_crypt_version(ctx, doc->crypt),
					pdf_crypt_revision(ctx, doc->crypt),
					pdf_crypt_length(ctx, doc->crypt),
					pdf_crypt_method(ctx, doc->crypt));
		else
			return 1 + (int)fz_strlcpy(buf, "None", size);
	}

	if (strstr(key, "info:") == key)
	{
		pdf_obj *info;
		const char *s;
		int n;

		info = pdf_dict_get(ctx, pdf_trailer(ctx, doc), PDF_NAME(Info));
		if (!info)
			return -1;

		info = pdf_dict_gets(ctx, info, key + 5);
		if (!info)
			return -1;

		s = pdf_to_text_string(ctx, info);
		if (strlen(s) <= 0)
			return -1;

		n = 1 + (int)fz_strlcpy(buf, s, size);
		return n;
	}

	return -1;
}

void
pdf_set_metadata(fz_context *ctx, pdf_document *doc, const char *key, const char *value)
{

	pdf_obj *info = pdf_dict_get(ctx, pdf_trailer(ctx, doc), PDF_NAME(Info));

	pdf_begin_operation(ctx, doc, "Set Metadata");

	fz_try(ctx)
	{
		if (!strcmp(key, FZ_META_INFO_TITLE))
			pdf_dict_put_text_string(ctx, info, PDF_NAME(Title), value);
		else if (!strcmp(key, FZ_META_INFO_AUTHOR))
			pdf_dict_put_text_string(ctx, info, PDF_NAME(Author), value);
		else if (!strcmp(key, FZ_META_INFO_SUBJECT))
			pdf_dict_put_text_string(ctx, info, PDF_NAME(Subject), value);
		else if (!strcmp(key, FZ_META_INFO_KEYWORDS))
			pdf_dict_put_text_string(ctx, info, PDF_NAME(Keywords), value);
		else if (!strcmp(key, FZ_META_INFO_CREATOR))
			pdf_dict_put_text_string(ctx, info, PDF_NAME(Creator), value);
		else if (!strcmp(key, FZ_META_INFO_PRODUCER))
			pdf_dict_put_text_string(ctx, info, PDF_NAME(Producer), value);
		else if (!strcmp(key, FZ_META_INFO_CREATIONDATE))
		{
			int64_t time = pdf_parse_date(ctx, value);
			if (time >= 0)
				pdf_dict_put_date(ctx, info, PDF_NAME(CreationDate), time);
		}
		else if (!strcmp(key, FZ_META_INFO_MODIFICATIONDATE))
		{
			int64_t time = pdf_parse_date(ctx, value);
			if (time >= 0)
				pdf_dict_put_date(ctx, info, PDF_NAME(ModDate), time);
		}

		if (!strncmp(key, FZ_META_INFO, strlen(FZ_META_INFO)))
			key += strlen(FZ_META_INFO);
		pdf_dict_put_text_string(ctx, info, pdf_new_name(ctx, key), value);
	}
	fz_always(ctx)
		pdf_end_operation(ctx, doc);
	fz_catch(ctx)
		fz_rethrow(ctx);
}

static fz_link_dest
pdf_resolve_link_imp(fz_context *ctx, fz_document *doc_, const char *uri)
{
	pdf_document *doc = (pdf_document*)doc_;
	return pdf_resolve_link_dest(ctx, doc, uri);
}

char *
pdf_format_link_uri_imp(fz_context *ctx, fz_document *doc, fz_link_dest dest)
{
	return pdf_format_link_uri(ctx, dest);
}

/*
	Initializers for the fz_document interface.

	The functions are split across two files to allow calls to a
	version of the constructor that does not link in the interpreter.
	The interpreter references the built-in font and cmap resources
	which are quite big. Not linking those into the mutool binary
	saves roughly 6MB of space.
*/

static pdf_document *
pdf_new_document(fz_context *ctx, fz_stream *file)
{
	pdf_document *doc = fz_new_derived_document(ctx, pdf_document);

	doc->super.drop_document = (fz_document_drop_fn*)pdf_drop_document_imp;
	doc->super.get_output_intent = (fz_document_output_intent_fn*)pdf_document_output_intent;
	doc->super.needs_password = (fz_document_needs_password_fn*)pdf_needs_password;
	doc->super.authenticate_password = (fz_document_authenticate_password_fn*)pdf_authenticate_password;
	doc->super.has_permission = (fz_document_has_permission_fn*)pdf_has_permission;
	doc->super.outline_iterator = (fz_document_outline_iterator_fn*)pdf_new_outline_iterator;
	doc->super.resolve_link_dest = pdf_resolve_link_imp;
	doc->super.format_link_uri = pdf_format_link_uri_imp;
	doc->super.count_pages = pdf_count_pages_imp;
	doc->super.load_page = pdf_load_page_imp;
	doc->super.lookup_metadata = (fz_document_lookup_metadata_fn*)pdf_lookup_metadata;
	doc->super.set_metadata = (fz_document_set_metadata_fn*)pdf_set_metadata;

	pdf_lexbuf_init(ctx, &doc->lexbuf.base, PDF_LEXBUF_LARGE);
	doc->file = fz_keep_stream(ctx, file);

	/* Default to PDF-1.7 if the version header is missing and for new documents */
	doc->version = 17;

	return doc;
}

pdf_document *
pdf_open_document_with_stream(fz_context *ctx, fz_stream *file)
{
	pdf_document *doc = pdf_new_document(ctx, file);
	fz_try(ctx)
	{
		pdf_init_document(ctx, doc);
	}
	fz_catch(ctx)
	{
		/* fz_drop_document may clobber our error code/message so we have to stash them temporarily. */
		char message[256];
		int caught = fz_caught(ctx);
		fz_strlcpy(message, fz_caught_message(ctx), sizeof message);
		fz_drop_document(ctx, &doc->super);
		fz_throw(ctx, caught, "%s", message);
	}
	return doc;
}

pdf_document *
pdf_open_document(fz_context *ctx, const char *filename)
{
	fz_stream *file = NULL;
	pdf_document *doc = NULL;

	fz_var(file);
	fz_var(doc);

	fz_try(ctx)
	{
		file = fz_open_file(ctx, filename);
		doc = pdf_new_document(ctx, file);
		pdf_init_document(ctx, doc);
	}
	fz_always(ctx)
	{
		fz_drop_stream(ctx, file);
	}
	fz_catch(ctx)
	{
		fz_drop_document(ctx, &doc->super);
		fz_rethrow(ctx);
	}
	return doc;
}

static void
pdf_load_hints(fz_context *ctx, pdf_document *doc, int objnum)
{
	fz_stream *stream = NULL;
	pdf_obj *dict;

	fz_var(stream);
	fz_var(dict);

	fz_try(ctx)
	{
		int i, j, least_num_page_objs, page_obj_num_bits;
		int least_page_len, page_len_num_bits, shared_hint_offset;
		/* int least_page_offset, page_offset_num_bits; */
		/* int least_content_stream_len, content_stream_len_num_bits; */
		int num_shared_obj_num_bits, shared_obj_num_bits;
		/* int numerator_bits, denominator_bits; */
		int shared;
		int shared_obj_num, shared_obj_offset, shared_obj_count_page1;
		int shared_obj_count_total;
		int least_shared_group_len, shared_group_len_num_bits;
		int max_object_num = pdf_xref_len(ctx, doc);

		stream = pdf_open_stream_number(ctx, doc, objnum);
		dict = pdf_get_xref_entry_no_null(ctx, doc, objnum)->obj;
		if (dict == NULL || !pdf_is_dict(ctx, dict))
			fz_throw(ctx, FZ_ERROR_GENERIC, "malformed hint object");

		shared_hint_offset = pdf_dict_get_int(ctx, dict, PDF_NAME(S));

		/* Malloc the structures (use realloc to cope with the fact we
		 * may try this several times before enough data is loaded) */
		doc->hint_page = fz_realloc_array(ctx, doc->hint_page, doc->linear_page_count+1, pdf_hint_page);
		memset(doc->hint_page, 0, sizeof(*doc->hint_page) * (doc->linear_page_count+1));
		doc->hint_obj_offsets = fz_realloc_array(ctx, doc->hint_obj_offsets, max_object_num, int64_t);
		memset(doc->hint_obj_offsets, 0, sizeof(*doc->hint_obj_offsets) * max_object_num);
		doc->hint_obj_offsets_max = max_object_num;

		/* Read the page object hints table: Header first */
		least_num_page_objs = fz_read_bits(ctx, stream, 32);
		/* The following is sometimes a lie, but we read this version,
		 * as other table values are built from it. In
		 * pdf_reference17.pdf, this points to 2 objects before the
		 * first pages page object. */
		doc->hint_page[0].offset = fz_read_bits(ctx, stream, 32);
		if (doc->hint_page[0].offset > doc->hint_object_offset)
			doc->hint_page[0].offset += doc->hint_object_length;
		page_obj_num_bits = fz_read_bits(ctx, stream, 16);
		least_page_len = fz_read_bits(ctx, stream, 32);
		page_len_num_bits = fz_read_bits(ctx, stream, 16);
		/* least_page_offset = */ (void) fz_read_bits(ctx, stream, 32);
		/* page_offset_num_bits = */ (void) fz_read_bits(ctx, stream, 16);
		/* least_content_stream_len = */ (void) fz_read_bits(ctx, stream, 32);
		/* content_stream_len_num_bits = */ (void) fz_read_bits(ctx, stream, 16);
		num_shared_obj_num_bits = fz_read_bits(ctx, stream, 16);
		shared_obj_num_bits = fz_read_bits(ctx, stream, 16);
		/* numerator_bits = */ (void) fz_read_bits(ctx, stream, 16);
		/* denominator_bits = */ (void) fz_read_bits(ctx, stream, 16);

		/* Item 1: Page object numbers */
		doc->hint_page[0].number = doc->linear_page1_obj_num;
		/* We don't care about the number of objects in the first page */
		(void)fz_read_bits(ctx, stream, page_obj_num_bits);
		j = 1;
		for (i = 1; i < doc->linear_page_count; i++)
		{
			int delta_page_objs = fz_read_bits(ctx, stream, page_obj_num_bits);

			doc->hint_page[i].number = j;
			j += least_num_page_objs + delta_page_objs;
		}
		doc->hint_page[i].number = j; /* Not a real page object */
		fz_sync_bits(ctx, stream);
		/* Item 2: Page lengths */
		j = doc->hint_page[0].offset;
		for (i = 0; i < doc->linear_page_count; i++)
		{
			int delta_page_len = fz_read_bits(ctx, stream, page_len_num_bits);
			int old = j;

			doc->hint_page[i].offset = j;
			j += least_page_len + delta_page_len;
			if (old <= doc->hint_object_offset && j > doc->hint_object_offset)
				j += doc->hint_object_length;
		}
		doc->hint_page[i].offset = j;
		fz_sync_bits(ctx, stream);
		/* Item 3: Shared references */
		shared = 0;
		for (i = 0; i < doc->linear_page_count; i++)
		{
			int num_shared_objs = fz_read_bits(ctx, stream, num_shared_obj_num_bits);
			doc->hint_page[i].index = shared;
			shared += num_shared_objs;
		}
		doc->hint_page[i].index = shared;
		doc->hint_shared_ref = fz_realloc_array(ctx, doc->hint_shared_ref, shared, int);
		memset(doc->hint_shared_ref, 0, sizeof(*doc->hint_shared_ref) * shared);
		fz_sync_bits(ctx, stream);
		/* Item 4: Shared references */
		for (i = 0; i < shared; i++)
		{
			int ref = fz_read_bits(ctx, stream, shared_obj_num_bits);
			doc->hint_shared_ref[i] = ref;
		}
		/* Skip items 5,6,7 as we don't use them */

		fz_seek(ctx, stream, shared_hint_offset, SEEK_SET);

		/* Read the shared object hints table: Header first */
		shared_obj_num = fz_read_bits(ctx, stream, 32);
		shared_obj_offset = fz_read_bits(ctx, stream, 32);
		if (shared_obj_offset > doc->hint_object_offset)
			shared_obj_offset += doc->hint_object_length;
		shared_obj_count_page1 = fz_read_bits(ctx, stream, 32);
		shared_obj_count_total = fz_read_bits(ctx, stream, 32);
		shared_obj_num_bits = fz_read_bits(ctx, stream, 16);
		least_shared_group_len = fz_read_bits(ctx, stream, 32);
		shared_group_len_num_bits = fz_read_bits(ctx, stream, 16);

		/* Sanity check the references in Item 4 above to ensure we
		 * don't access out of range with malicious files. */
		for (i = 0; i < shared; i++)
		{
			if (doc->hint_shared_ref[i] >= shared_obj_count_total)
			{
				fz_throw(ctx, FZ_ERROR_GENERIC, "malformed hint stream (shared refs)");
			}
		}

		doc->hint_shared = fz_realloc_array(ctx, doc->hint_shared, shared_obj_count_total+1, pdf_hint_shared);
		memset(doc->hint_shared, 0, sizeof(*doc->hint_shared) * (shared_obj_count_total+1));

		/* Item 1: Shared references */
		j = doc->hint_page[0].offset;
		for (i = 0; i < shared_obj_count_page1; i++)
		{
			int off = fz_read_bits(ctx, stream, shared_group_len_num_bits);
			int old = j;
			doc->hint_shared[i].offset = j;
			j += off + least_shared_group_len;
			if (old <= doc->hint_object_offset && j > doc->hint_object_offset)
				j += doc->hint_object_length;
		}
		/* FIXME: We would have problems recreating the length of the
		 * last page 1 shared reference group. But we'll never need
		 * to, so ignore it. */
		j = shared_obj_offset;
		for (; i < shared_obj_count_total; i++)
		{
			int off = fz_read_bits(ctx, stream, shared_group_len_num_bits);
			int old = j;
			doc->hint_shared[i].offset = j;
			j += off + least_shared_group_len;
			if (old <= doc->hint_object_offset && j > doc->hint_object_offset)
				j += doc->hint_object_length;
		}
		doc->hint_shared[i].offset = j;
		fz_sync_bits(ctx, stream);
		/* Item 2: Signature flags: read these just so we can skip */
		for (i = 0; i < shared_obj_count_total; i++)
		{
			doc->hint_shared[i].number = fz_read_bits(ctx, stream, 1);
		}
		fz_sync_bits(ctx, stream);
		/* Item 3: Signatures: just skip */
		for (i = 0; i < shared_obj_count_total; i++)
		{
			if (doc->hint_shared[i].number)
			{
				(void) fz_read_bits(ctx, stream, 128);
			}
		}
		fz_sync_bits(ctx, stream);
		/* Item 4: Shared object object numbers */
		j = doc->linear_page1_obj_num; /* FIXME: This is a lie! */
		for (i = 0; i < shared_obj_count_page1; i++)
		{
			doc->hint_shared[i].number = j;
			j += fz_read_bits(ctx, stream, shared_obj_num_bits) + 1;
		}
		j = shared_obj_num;
		for (; i < shared_obj_count_total; i++)
		{
			doc->hint_shared[i].number = j;
			j += fz_read_bits(ctx, stream, shared_obj_num_bits) + 1;
		}
		doc->hint_shared[i].number = j;

		/* Now, actually use the data we have gathered. */
		for (i = 0 /*shared_obj_count_page1*/; i < shared_obj_count_total; i++)
		{
			doc->hint_obj_offsets[doc->hint_shared[i].number] = doc->hint_shared[i].offset;
		}
		for (i = 0; i < doc->linear_page_count; i++)
		{
			doc->hint_obj_offsets[doc->hint_page[i].number] = doc->hint_page[i].offset;
		}
	}
	fz_always(ctx)
	{
		fz_drop_stream(ctx, stream);
	}
	fz_catch(ctx)
	{
		fz_rethrow_if(ctx, FZ_ERROR_TRYLATER);
		/* Don't try to load hints again */
		doc->hints_loaded = 1;
		/* We won't use the linearized object anymore. */
		doc->file_reading_linearly = 0;
		/* Any other error becomes a TRYLATER */
		fz_throw(ctx, FZ_ERROR_TRYLATER, "malformed hints object");
	}
	doc->hints_loaded = 1;
}

static void
pdf_load_hint_object(fz_context *ctx, pdf_document *doc)
{
	pdf_lexbuf *buf = &doc->lexbuf.base;
	int64_t curr_pos;

	curr_pos = fz_tell(ctx, doc->file);
	fz_seek(ctx, doc->file, doc->hint_object_offset, SEEK_SET);
	fz_try(ctx)
	{
		while (1)
		{
			pdf_obj *page = NULL;
			int64_t tmpofs;
			int num, tok;

			tok = pdf_lex(ctx, doc->file, buf);
			if (tok != PDF_TOK_INT)
				break;
			num = buf->i;
			tok = pdf_lex(ctx, doc->file, buf);
			if (tok != PDF_TOK_INT)
				break;
			/* Ignore gen = buf->i */
			tok = pdf_lex(ctx, doc->file, buf);
			if (tok != PDF_TOK_OBJ)
				break;
			(void)pdf_repair_obj(ctx, doc, buf, &tmpofs, NULL, NULL, NULL, &page, &tmpofs, NULL);
			pdf_load_hints(ctx, doc, num);
		}
	}
	fz_always(ctx)
	{
		fz_seek(ctx, doc->file, curr_pos, SEEK_SET);
	}
	fz_catch(ctx)
	{
		fz_rethrow(ctx);
	}
}

pdf_obj *pdf_progressive_advance(fz_context *ctx, pdf_document *doc, int pagenum)
{
	int curr_pos;
	pdf_obj *page = NULL;

	pdf_load_hinted_page(ctx, doc, pagenum);

	if (pagenum < 0 || pagenum >= doc->linear_page_count)
		fz_throw(ctx, FZ_ERROR_GENERIC, "page load out of range (%d of %d)", pagenum, doc->linear_page_count);

	if (doc->linear_pos == doc->file_length)
		return doc->linear_page_refs[pagenum];

	/* Only load hints once, and then only after we have got page 0 */
	if (pagenum > 0 && !doc->hints_loaded && doc->hint_object_offset > 0 && doc->linear_pos >= doc->hint_object_offset)
	{
		/* Found hint object */
		pdf_load_hint_object(ctx, doc);
	}

	DEBUGMESS((ctx, "continuing to try to advance from %d", doc->linear_pos));
	curr_pos = fz_tell(ctx, doc->file);

	fz_var(page);

	fz_try(ctx)
	{
		int eof;
		do
		{
			int num;
			eof = pdf_obj_read(ctx, doc, &doc->linear_pos, &num, &page);
			pdf_drop_obj(ctx, page);
			page = NULL;
		}
		while (!eof);

		{
			pdf_obj *catalog;
			pdf_obj *pages;
			doc->linear_pos = doc->file_length;
			pdf_load_xref(ctx, doc);
			catalog = pdf_dict_get(ctx, pdf_trailer(ctx, doc), PDF_NAME(Root));
			pages = pdf_dict_get(ctx, catalog, PDF_NAME(Pages));

			if (!pdf_is_dict(ctx, pages))
				fz_throw(ctx, FZ_ERROR_GENERIC, "missing page tree");
			break;
		}
	}
	fz_always(ctx)
	{
		fz_seek(ctx, doc->file, curr_pos, SEEK_SET);
	}
	fz_catch(ctx)
	{
		pdf_drop_obj(ctx, page);
		if (fz_caught(ctx) == FZ_ERROR_TRYLATER)
		{
			if (doc->linear_page_refs[pagenum] == NULL)
			{
				/* Still not got a page */
				fz_rethrow(ctx);
			}
		}
		else
			fz_rethrow(ctx);
	}

	return doc->linear_page_refs[pagenum];
}

pdf_document *pdf_document_from_fz_document(fz_context *ctx, fz_document *ptr)
{
	return (pdf_document *)((ptr && ptr->count_pages == pdf_count_pages_imp) ? ptr : NULL);
}

pdf_page *pdf_page_from_fz_page(fz_context *ctx, fz_page *ptr)
{
	return (pdf_page *)((ptr && ptr->bound_page == (fz_page_bound_page_fn*)pdf_bound_page) ? ptr : NULL);
}

pdf_document *pdf_specifics(fz_context *ctx, fz_document *doc)
{
	return pdf_document_from_fz_document(ctx, doc);
}

pdf_obj *
pdf_add_object(fz_context *ctx, pdf_document *doc, pdf_obj *obj)
{
	pdf_document *orig_doc;
	int num;

	orig_doc = pdf_get_bound_document(ctx, obj);
	if (orig_doc && orig_doc != doc)
		fz_throw(ctx, FZ_ERROR_GENERIC, "tried to add an object belonging to a different document");
	if (pdf_is_indirect(ctx, obj))
		return pdf_keep_obj(ctx, obj);
	num = pdf_create_object(ctx, doc);
	pdf_update_object(ctx, doc, num, obj);
	return pdf_new_indirect(ctx, doc, num, 0);
}

pdf_obj *
pdf_add_object_drop(fz_context *ctx, pdf_document *doc, pdf_obj *obj)
{
	pdf_obj *ind = NULL;
	fz_try(ctx)
		ind = pdf_add_object(ctx, doc, obj);
	fz_always(ctx)
		pdf_drop_obj(ctx, obj);
	fz_catch(ctx)
		fz_rethrow(ctx);
	return ind;
}

pdf_obj *
pdf_add_new_dict(fz_context *ctx, pdf_document *doc, int initial)
{
	return pdf_add_object_drop(ctx, doc, pdf_new_dict(ctx, doc, initial));
}

pdf_obj *
pdf_add_new_array(fz_context *ctx, pdf_document *doc, int initial)
{
	return pdf_add_object_drop(ctx, doc, pdf_new_array(ctx, doc, initial));
}

pdf_obj *
pdf_add_stream(fz_context *ctx, pdf_document *doc, fz_buffer *buf, pdf_obj *obj, int compressed)
{
	pdf_obj *ind;
	if (!obj)
		ind = pdf_add_new_dict(ctx, doc, 4);
	else
		ind = pdf_add_object(ctx, doc, obj);
	fz_try(ctx)
		pdf_update_stream(ctx, doc, ind, buf, compressed);
	fz_catch(ctx)
	{
		pdf_drop_obj(ctx, ind);
		fz_rethrow(ctx);
	}
	return ind;
}

pdf_document *pdf_create_document(fz_context *ctx)
{
	pdf_document *doc;
	pdf_obj *root;
	pdf_obj *pages;
	pdf_obj *trailer = NULL;

	fz_var(trailer);

	doc = pdf_new_document(ctx, NULL);
	fz_try(ctx)
	{
		doc->file_size = 0;
		doc->startxref = 0;
		doc->num_xref_sections = 0;
		doc->num_incremental_sections = 0;
		doc->xref_base = 0;
		doc->disallow_new_increments = 0;
		pdf_get_populating_xref_entry(ctx, doc, 0);

		trailer = pdf_new_dict(ctx, doc, 2);
		pdf_dict_put_int(ctx, trailer, PDF_NAME(Size), 3);
		pdf_dict_put_drop(ctx, trailer, PDF_NAME(Root), root = pdf_add_new_dict(ctx, doc, 2));
		pdf_dict_put(ctx, root, PDF_NAME(Type), PDF_NAME(Catalog));
		pdf_dict_put_drop(ctx, root, PDF_NAME(Pages), pages = pdf_add_new_dict(ctx, doc, 3));
		pdf_dict_put(ctx, pages, PDF_NAME(Type), PDF_NAME(Pages));
		pdf_dict_put_int(ctx, pages, PDF_NAME(Count), 0);
		pdf_dict_put_array(ctx, pages, PDF_NAME(Kids), 1);

		/* Set the trailer of the final xref section. */
		doc->xref_sections[0].trailer = trailer;
	}
	fz_catch(ctx)
	{
		pdf_drop_obj(ctx, trailer);
		fz_drop_document(ctx, &doc->super);
		fz_rethrow(ctx);
	}
	return doc;
}

static const char *pdf_extensions[] =
{
	"pdf",
	"pclm",
	"ai",
	NULL
};

static const char *pdf_mimetypes[] =
{
	"application/pdf",
	"application/PCLm",
	NULL
};

fz_document_handler pdf_document_handler =
{
	NULL,
	(fz_document_open_fn*)pdf_open_document,
	(fz_document_open_with_stream_fn*)pdf_open_document_with_stream,
	pdf_extensions,
	pdf_mimetypes,
	NULL,
	NULL
};

void pdf_mark_xref(fz_context *ctx, pdf_document *doc)
{
	int x, e;

	for (x = 0; x < doc->num_xref_sections; x++)
	{
		pdf_xref *xref = &doc->xref_sections[x];
		pdf_xref_subsec *sub;

		for (sub = xref->subsec; sub != NULL; sub = sub->next)
		{
			for (e = 0; e < sub->len; e++)
			{
				pdf_xref_entry *entry = &sub->table[e];
				if (entry->obj)
				{
					entry->marked = 1;
				}
			}
		}
	}
}

void pdf_clear_xref(fz_context *ctx, pdf_document *doc)
{
	int x, e;

	for (x = 0; x < doc->num_xref_sections; x++)
	{
		pdf_xref *xref = &doc->xref_sections[x];
		pdf_xref_subsec *sub;

		for (sub = xref->subsec; sub != NULL; sub = sub->next)
		{
			for (e = 0; e < sub->len; e++)
			{
				pdf_xref_entry *entry = &sub->table[e];
				/* We cannot drop objects if the stream
				 * buffer has been updated */
				if (entry->obj != NULL && entry->stm_buf == NULL)
				{
					if (pdf_obj_refs(ctx, entry->obj) == 1)
					{
						pdf_drop_obj(ctx, entry->obj);
						entry->obj = NULL;
					}
				}
			}
		}
	}
}

void pdf_clear_xref_to_mark(fz_context *ctx, pdf_document *doc)
{
	int x, e;

	for (x = 0; x < doc->num_xref_sections; x++)
	{
		pdf_xref *xref = &doc->xref_sections[x];
		pdf_xref_subsec *sub;

		for (sub = xref->subsec; sub != NULL; sub = sub->next)
		{
			for (e = 0; e < sub->len; e++)
			{
				pdf_xref_entry *entry = &sub->table[e];

				/* We cannot drop objects if the stream buffer has
				 * been updated */
				if (entry->obj != NULL && entry->stm_buf == NULL)
				{
					if (!entry->marked && pdf_obj_refs(ctx, entry->obj) == 1)
					{
						pdf_drop_obj(ctx, entry->obj);
						entry->obj = NULL;
					}
				}
			}
		}
	}
}

int
pdf_count_versions(fz_context *ctx, pdf_document *doc)
{
	return doc->num_xref_sections-doc->num_incremental_sections-doc->has_linearization_object;
}

int
pdf_count_unsaved_versions(fz_context *ctx, pdf_document *doc)
{
	return doc->num_incremental_sections;
}

int
pdf_doc_was_linearized(fz_context *ctx, pdf_document *doc)
{
	return doc->has_linearization_object;
}

static int pdf_obj_exists(fz_context *ctx, pdf_document *doc, int i)
{
	pdf_xref_subsec *sub;
	int j;

	if (i < 0)
		fz_throw(ctx, FZ_ERROR_GENERIC, "Negative object number requested");

	if (i <= doc->max_xref_len)
		j = doc->xref_index[i];
	else
		j = 0;

	/* We may be accessing an earlier version of the document using xref_base
	 * and j may be an index into a later xref section */
	if (doc->xref_base > j)
		j = doc->xref_base;

	/* Find the first xref section where the entry is defined. */
	for (; j < doc->num_xref_sections; j++)
	{
		pdf_xref *xref = &doc->xref_sections[j];

		if (i < xref->num_objects)
		{
			for (sub = xref->subsec; sub != NULL; sub = sub->next)
			{
				if (i < sub->start || i >= sub->start + sub->len)
					continue;

				if (sub->table[i - sub->start].type)
					return 1;
			}
		}
	}

	return 0;
}

enum {
	FIELD_CHANGED = 1,
	FIELD_CHANGE_VALID = 2,
	FIELD_CHANGE_INVALID = 4
};

typedef struct
{
	int num_obj;
	int obj_changes[1];
} pdf_changes;

static int
check_unchanged_between(fz_context *ctx, pdf_document *doc, pdf_changes *changes, pdf_obj *nobj, pdf_obj *oobj)
{
	int marked = 0;
	int changed = 0;

	/* Trivially identical => trivially unchanged. */
	if (nobj == oobj)
		return 0;

	/* Strictly speaking we shouldn't need to call fz_var,
	 * but I suspect static analysis tools are not smart
	 * enough to figure that out. */
	fz_var(marked);

	if (pdf_is_indirect(ctx, nobj))
	{
		int o_xref_base = doc->xref_base;

		/* Both must be indirect if one is. */
		if (!pdf_is_indirect(ctx, oobj))
		{
			changes->obj_changes[pdf_to_num(ctx, nobj)] |= FIELD_CHANGE_INVALID;
			return 1;
		}

		/* Handle recursing back into ourselves. */
		if (pdf_obj_marked(ctx, nobj))
		{
			if (pdf_obj_marked(ctx, oobj))
				return 0;
			changes->obj_changes[pdf_to_num(ctx, nobj)] |= FIELD_CHANGE_INVALID;
			return 1;
		}
		else if (pdf_obj_marked(ctx, oobj))
		{
			changes->obj_changes[pdf_to_num(ctx, nobj)] |= FIELD_CHANGE_INVALID;
			return 1;
		}

		nobj = pdf_resolve_indirect_chain(ctx, nobj);
		doc->xref_base = o_xref_base+1;
		fz_try(ctx)
		{
			oobj = pdf_resolve_indirect_chain(ctx, oobj);
			if (oobj != nobj)
			{
				/* Different objects, so lock them */
				if (!pdf_obj_marked(ctx, nobj) && !pdf_obj_marked(ctx, oobj))
				{
					(void)pdf_mark_obj(ctx, nobj);
					(void)pdf_mark_obj(ctx, oobj);
					marked = 1;
				}
			}
		}
		fz_always(ctx)
			doc->xref_base = o_xref_base;
		fz_catch(ctx)
			fz_rethrow(ctx);

		if (nobj == oobj)
			return 0; /* Trivially identical */
	}

	fz_var(changed);

	fz_try(ctx)
	{
		if (pdf_is_dict(ctx, nobj))
		{
			int i, n = pdf_dict_len(ctx, nobj);

			if (!pdf_is_dict(ctx, oobj) || n != pdf_dict_len(ctx, oobj))
			{
change_found:
				changes->obj_changes[pdf_to_num(ctx, nobj)] |= FIELD_CHANGE_INVALID;
				changed = 1;
				break;
			}

			for (i = 0; i < n; i++)
			{
				pdf_obj *key = pdf_dict_get_key(ctx, nobj, i);
				pdf_obj *nval = pdf_dict_get(ctx, nobj, key);
				pdf_obj *oval = pdf_dict_get(ctx, oobj, key);

				changed |= check_unchanged_between(ctx, doc, changes, nval, oval);
			}
		}
		else if (pdf_is_array(ctx, nobj))
		{
			int i, n = pdf_array_len(ctx, nobj);

			if (!pdf_is_array(ctx, oobj) || n != pdf_array_len(ctx, oobj))
				goto change_found;

			for (i = 0; i < n; i++)
			{
				pdf_obj *nval = pdf_array_get(ctx, nobj, i);
				pdf_obj *oval = pdf_array_get(ctx, oobj, i);

				changed |= check_unchanged_between(ctx, doc, changes, nval, oval);
			}
		}
		else if (pdf_objcmp(ctx, nobj, oobj))
			goto change_found;
	}
	fz_always(ctx)
	{
		if (marked)
		{
			pdf_unmark_obj(ctx, nobj);
			pdf_unmark_obj(ctx, oobj);
		}
	}
	fz_catch(ctx)
		fz_rethrow(ctx);

	return changed;
}

typedef struct
{
	int max;
	int len;
	char **list;
} char_list;

/* This structure is used to hold the definition of which fields
 * are locked. */
struct pdf_locked_fields
{
	int p;
	int all;
	char_list includes;
	char_list excludes;
};

static void
free_char_list(fz_context *ctx, char_list *c)
{
	int i;

	if (c == NULL)
		return;

	for (i = c->len-1; i >= 0; i--)
		fz_free(ctx, c->list[i]);
	fz_free(ctx, c->list);
	c->len = 0;
	c->max = 0;
}

void
pdf_drop_locked_fields(fz_context *ctx, pdf_locked_fields *fl)
{
	if (fl == NULL)
		return;

	free_char_list(ctx, &fl->includes);
	free_char_list(ctx, &fl->excludes);
	fz_free(ctx, fl);
}

static void
char_list_append(fz_context *ctx, char_list *list, const char *s)
{
	if (list->len == list->max)
	{
		int n = list->max * 2;
		if (n == 0) n = 4;

		list->list = fz_realloc_array(ctx, list->list, n, char *);
		list->max = n;
	}
	list->list[list->len] = fz_strdup(ctx, s);
	list->len++;
}

int
pdf_is_field_locked(fz_context *ctx, pdf_locked_fields *locked, const char *name)
{
	int i;

	if (locked->p == 1)
	{
		/* Permissions were set, and say that field changes are not to be allowed. */
		return 1; /* Locked */
	}

	if(locked->all)
	{
		/* The only way we might not be unlocked is if
		 * we are listed in the excludes. */
		for (i = 0; i < locked->excludes.len; i++)
			if (!strcmp(locked->excludes.list[i], name))
				return 0;
		return 1;
	}

	/* The only way we can be locked is for us to be in the includes. */
	for (i = 0; i < locked->includes.len; i++)
		if (strcmp(locked->includes.list[i], name) == 0)
			return 1;

	/* Anything else is unlocked */
	return 0;
}

/* Unfortunately, in C, there is no legal way to define a function
 * type that returns itself. We therefore have to use a struct
 * wrapper. */
typedef struct filter_wrap
{
	struct filter_wrap (*func)(fz_context *ctx, pdf_obj *dict, pdf_obj *key);
} filter_wrap;

typedef struct filter_wrap (*filter_fn)(fz_context *ctx, pdf_obj *dict, pdf_obj *key);

#define RETURN_FILTER(f) { filter_wrap rf; rf.func = (f); return rf; }

static filter_wrap filter_simple(fz_context *ctx, pdf_obj *dict, pdf_obj *key)
{
	RETURN_FILTER(NULL);
}

static filter_wrap filter_transformparams(fz_context *ctx, pdf_obj *dict, pdf_obj *key)
{
	if (pdf_name_eq(ctx, key, PDF_NAME(Type)) ||
		pdf_name_eq(ctx, key, PDF_NAME(P)) ||
		pdf_name_eq(ctx, key, PDF_NAME(V)) ||
		pdf_name_eq(ctx, key, PDF_NAME(Document)) ||
		pdf_name_eq(ctx, key, PDF_NAME(Msg)) ||
		pdf_name_eq(ctx, key, PDF_NAME(V)) ||
		pdf_name_eq(ctx, key, PDF_NAME(Annots)) ||
		pdf_name_eq(ctx, key, PDF_NAME(Form)) ||
		pdf_name_eq(ctx, key, PDF_NAME(FormEx)) ||
		pdf_name_eq(ctx, key, PDF_NAME(EF)) ||
		pdf_name_eq(ctx, key, PDF_NAME(P)) ||
		pdf_name_eq(ctx, key, PDF_NAME(Action)) ||
		pdf_name_eq(ctx, key, PDF_NAME(Fields)))
		RETURN_FILTER(&filter_simple);
	RETURN_FILTER(NULL);
}

static filter_wrap filter_reference(fz_context *ctx, pdf_obj *dict, pdf_obj *key)
{
	if (pdf_name_eq(ctx, key, PDF_NAME(Type)) ||
		pdf_name_eq(ctx, key, PDF_NAME(TransformMethod)) ||
		pdf_name_eq(ctx, key, PDF_NAME(DigestMethod)) ||
		pdf_name_eq(ctx, key, PDF_NAME(DigestValue)) ||
		pdf_name_eq(ctx, key, PDF_NAME(DigestLocation)))
		RETURN_FILTER(&filter_simple);
	if (pdf_name_eq(ctx, key, PDF_NAME(TransformParams)))
		RETURN_FILTER(&filter_transformparams);
	RETURN_FILTER(NULL);
}

static filter_wrap filter_prop_build_sub(fz_context *ctx, pdf_obj *dict, pdf_obj *key)
{
	if (pdf_name_eq(ctx, key, PDF_NAME(Name)) ||
		pdf_name_eq(ctx, key, PDF_NAME(Date)) ||
		pdf_name_eq(ctx, key, PDF_NAME(R)) ||
		pdf_name_eq(ctx, key, PDF_NAME(PreRelease)) ||
		pdf_name_eq(ctx, key, PDF_NAME(OS)) ||
		pdf_name_eq(ctx, key, PDF_NAME(NonEFontNoWarn)) ||
		pdf_name_eq(ctx, key, PDF_NAME(TrustedMode)) ||
		pdf_name_eq(ctx, key, PDF_NAME(V)) ||
		pdf_name_eq(ctx, key, PDF_NAME(REx)) ||
		pdf_name_eq(ctx, key, PDF_NAME(Preview)))
		RETURN_FILTER(&filter_simple);
	RETURN_FILTER(NULL);
}

static filter_wrap filter_prop_build(fz_context *ctx, pdf_obj *dict, pdf_obj *key)
{
	if (pdf_name_eq(ctx, key, PDF_NAME(Filter)) ||
		pdf_name_eq(ctx, key, PDF_NAME(PubSec)) ||
		pdf_name_eq(ctx, key, PDF_NAME(App)) ||
		pdf_name_eq(ctx, key, PDF_NAME(SigQ)))
		RETURN_FILTER(&filter_prop_build_sub);
	RETURN_FILTER(NULL);
}

static filter_wrap filter_v(fz_context *ctx, pdf_obj *dict, pdf_obj *key)
{
	/* Text can point to a stream object */
	if (pdf_name_eq(ctx, key, PDF_NAME(Length)) && pdf_is_stream(ctx, dict))
		RETURN_FILTER(&filter_simple);
	/* Sigs point to a dict. */
	if (pdf_name_eq(ctx, key, PDF_NAME(Type)) ||
		pdf_name_eq(ctx, key, PDF_NAME(Filter)) ||
		pdf_name_eq(ctx, key, PDF_NAME(SubFilter)) ||
		pdf_name_eq(ctx, key, PDF_NAME(Contents)) ||
		pdf_name_eq(ctx, key, PDF_NAME(Cert)) ||
		pdf_name_eq(ctx, key, PDF_NAME(ByteRange)) ||
		pdf_name_eq(ctx, key, PDF_NAME(Changes)) ||
		pdf_name_eq(ctx, key, PDF_NAME(Name)) ||
		pdf_name_eq(ctx, key, PDF_NAME(M)) ||
		pdf_name_eq(ctx, key, PDF_NAME(Location)) ||
		pdf_name_eq(ctx, key, PDF_NAME(Reason)) ||
		pdf_name_eq(ctx, key, PDF_NAME(ContactInfo)) ||
		pdf_name_eq(ctx, key, PDF_NAME(R)) ||
		pdf_name_eq(ctx, key, PDF_NAME(V)) ||
		pdf_name_eq(ctx, key, PDF_NAME(Prop_AuthTime)) ||
		pdf_name_eq(ctx, key, PDF_NAME(Prop_AuthType)))
	RETURN_FILTER(&filter_simple);
	if (pdf_name_eq(ctx, key, PDF_NAME(Reference)))
		RETURN_FILTER(filter_reference);
	if (pdf_name_eq(ctx, key, PDF_NAME(Prop_Build)))
		RETURN_FILTER(filter_prop_build);
	RETURN_FILTER(NULL);
}

static filter_wrap filter_appearance(fz_context *ctx, pdf_obj *dict, pdf_obj *key);

static filter_wrap filter_xobject_list(fz_context *ctx, pdf_obj *dict, pdf_obj *key)
{
	/* FIXME: Infinite recursion possible here? */
	RETURN_FILTER(&filter_appearance);
}

static filter_wrap filter_font(fz_context *ctx, pdf_obj *dict, pdf_obj *key)
{
	/* In the example I've seen the /Name field was dropped, so we'll allow
	 * local changes, but none that follow an indirection. */
	RETURN_FILTER(NULL);
}

/* FIXME: One idea here is to make filter_font_list and filter_xobject_list
 * only accept NEW objects as changes. Will think about this. */
static filter_wrap filter_font_list(fz_context *ctx, pdf_obj *dict, pdf_obj *key)
{
	RETURN_FILTER(&filter_font);
}

static filter_wrap filter_resources(fz_context *ctx, pdf_obj *dict, pdf_obj *key)
{
	if (pdf_name_eq(ctx, key, PDF_NAME(XObject)))
		RETURN_FILTER(&filter_xobject_list);
	if (pdf_name_eq(ctx, key, PDF_NAME(Font)))
		RETURN_FILTER(&filter_font_list);
	RETURN_FILTER(NULL);
}

static filter_wrap filter_appearance(fz_context *ctx, pdf_obj *dict, pdf_obj *key)
{
	if (pdf_name_eq(ctx, key, PDF_NAME(Resources)))
		RETURN_FILTER(&filter_resources);
	RETURN_FILTER(NULL);
}

static filter_wrap filter_ap(fz_context *ctx, pdf_obj *dict, pdf_obj *key)
{
	/* Just the /N entry for now. May need to add more later. */
	if (pdf_name_eq(ctx, key, PDF_NAME(N)) && pdf_is_stream(ctx, pdf_dict_get(ctx, dict, key)))
		RETURN_FILTER(&filter_appearance);
	RETURN_FILTER(NULL);
}

static filter_wrap filter_xfa(fz_context *ctx, pdf_obj *dict, pdf_obj *key)
{
	/* Text can point to a stream object */
	if (pdf_is_stream(ctx, dict))
		RETURN_FILTER(&filter_simple);
	RETURN_FILTER(NULL);
}

static void
filter_changes_accepted(fz_context *ctx, pdf_changes *changes, pdf_obj *obj, filter_fn filter)
{
	int obj_num;

	if (obj == NULL || pdf_obj_marked(ctx, obj))
		return;

	obj_num = pdf_to_num(ctx, obj);

	fz_try(ctx)
	{
		if (obj_num != 0)
		{
			(void)pdf_mark_obj(ctx, obj);
			changes->obj_changes[obj_num] |= FIELD_CHANGE_VALID;
		}
		if (filter == NULL)
			break;
		if (pdf_is_dict(ctx, obj))
		{
			int i, n = pdf_dict_len(ctx, obj);

			for (i = 0; i < n; i++)
			{
				pdf_obj *key = pdf_dict_get_key(ctx, obj, i);
				pdf_obj *val = pdf_dict_get_val(ctx, obj, i);
				filter_fn f = (filter(ctx, obj, key)).func;
				if (f != NULL)
					filter_changes_accepted(ctx, changes, val, f);
			}
		}
		else if (pdf_is_array(ctx, obj))
		{
			int i, n = pdf_array_len(ctx, obj);

			for (i = 0; i < n; i++)
			{
				pdf_obj *val = pdf_array_get(ctx, obj, i);
				filter_changes_accepted(ctx, changes, val, filter);
			}
		}
	}
	fz_always(ctx)
		if (obj_num != 0)
			pdf_unmark_obj(ctx, obj);
	fz_catch(ctx)
		fz_rethrow(ctx);
}

static void
check_field(fz_context *ctx, pdf_document *doc, pdf_changes *changes, pdf_obj *obj, pdf_locked_fields *locked, const char *name_prefix, pdf_obj *new_v, pdf_obj *old_v)
{
	pdf_obj *old_obj, *new_obj, *n_v, *o_v;
	int o_xref_base;
	int obj_num;
	char *field_name = NULL;

	/* All fields MUST be indirections, either in the Fields array
	 * or AcroForms, or in the Kids array of other Fields. */
	if (!pdf_is_indirect(ctx, obj))
		return;

	obj_num = pdf_to_num(ctx, obj);
	o_xref_base = doc->xref_base;
	new_obj = pdf_resolve_indirect_chain(ctx, obj);

	/* Similarly, all fields must be dicts */
	if (!pdf_is_dict(ctx, new_obj))
		return;

	if (pdf_obj_marked(ctx, obj))
		return;

	fz_var(field_name);

	fz_try(ctx)
	{
		int i, len;
		const char *name;
		size_t n;
		pdf_obj *t;
		int is_locked;

		(void)pdf_mark_obj(ctx, obj);

		/* Do this within the try, so we can catch any problems */
		doc->xref_base = o_xref_base+1;
		old_obj = pdf_resolve_indirect_chain(ctx, obj);

		t = pdf_dict_get(ctx, old_obj, PDF_NAME(T));
		if (t != NULL)
		{
			name = pdf_to_text_string(ctx, pdf_dict_get(ctx, old_obj, PDF_NAME(T)));
			n = strlen(name)+1;
			if (*name_prefix)
				n += 1 + strlen(name_prefix);
			field_name = fz_malloc(ctx, n);
			if (*name_prefix)
			{
				strcpy(field_name, name_prefix);
				strcat(field_name, ".");
			}
			else
				*field_name = 0;
			strcat(field_name, name);
			name_prefix = field_name;
		}

		doc->xref_base = o_xref_base;

		if (!pdf_is_dict(ctx, old_obj))
			break;

		/* Check V explicitly, allowing for it being inherited. */
		n_v = pdf_dict_get(ctx, new_obj, PDF_NAME(V));
		if (n_v == NULL)
			n_v = new_v;
		o_v = pdf_dict_get(ctx, old_obj, PDF_NAME(V));
		if (o_v == NULL)
			o_v = old_v;

		is_locked = pdf_is_field_locked(ctx, locked, name_prefix);
		if (pdf_name_eq(ctx, pdf_dict_get(ctx, new_obj, PDF_NAME(Type)), PDF_NAME(Annot)) &&
			pdf_name_eq(ctx, pdf_dict_get(ctx, new_obj, PDF_NAME(Subtype)), PDF_NAME(Widget)))
		{
			if (is_locked)
			{
				/* If locked, V must not change! */
				if (check_unchanged_between(ctx, doc, changes, n_v, o_v))
					changes->obj_changes[obj_num] |= FIELD_CHANGE_INVALID;
			}
			else
			{
				/* If not locked, V can change to be filled in! */
				filter_changes_accepted(ctx, changes, n_v, &filter_v);
				changes->obj_changes[obj_num] |= FIELD_CHANGE_VALID;
			}
		}

		/* Check all the fields in the new object are
		 * either the same as the old object, or are
		 * expected changes. */
		len = pdf_dict_len(ctx, new_obj);
		for (i = 0; i < len; i++)
		{
			pdf_obj *key = pdf_dict_get_key(ctx, new_obj, i);
			pdf_obj *nval = pdf_dict_get(ctx, new_obj, key);
			pdf_obj *oval = pdf_dict_get(ctx, old_obj, key);

			/* Kids arrays shouldn't change. */
			if (pdf_name_eq(ctx, key, PDF_NAME(Kids)))
			{
				int j, m;

				/* Kids must be an array. If it's not, count it as a difference. */
				if (!pdf_is_array(ctx, nval) || !pdf_is_array(ctx, oval))
				{
change_found:
					changes->obj_changes[obj_num] |= FIELD_CHANGE_INVALID;
					break;
				}
				m = pdf_array_len(ctx, nval);
				/* Any change in length counts as a difference */
				if (m != pdf_array_len(ctx, oval))
					goto change_found;
				for (j = 0; j < m; j++)
				{
					pdf_obj *nkid = pdf_array_get(ctx, nval, j);
					pdf_obj *okid = pdf_array_get(ctx, oval, j);
					/* Kids arrays are supposed to all be indirect. If they aren't,
					 * count it as a difference. */
					if (!pdf_is_indirect(ctx, nkid) || !pdf_is_indirect(ctx, okid))
						goto change_found;
					/* For now at least, we'll count any change in number as a difference. */
					if (pdf_to_num(ctx, nkid) != pdf_to_num(ctx, okid))
						goto change_found;
					check_field(ctx, doc, changes, nkid, locked, name_prefix, n_v, o_v);
				}
			}
			else if (pdf_name_eq(ctx, key, PDF_NAME(V)))
			{
				/* V is checked above */
			}
			else if (pdf_name_eq(ctx, key, PDF_NAME(AP)))
			{
				/* If we're locked, then nothing can change. If not,
				 * we can change to be filled in. */
				if (is_locked)
					check_unchanged_between(ctx, doc, changes, nval, oval);
				else
					filter_changes_accepted(ctx, changes, nval, &filter_ap);
			}
			/* All other fields can't change */
			else
				check_unchanged_between(ctx, doc, changes, nval, oval);
		}

		/* Now check all the fields in the old object to
		 * make sure none were dropped. */
		len = pdf_dict_len(ctx, old_obj);
		for (i = 0; i < len; i++)
		{
			pdf_obj *key = pdf_dict_get_key(ctx, old_obj, i);
			pdf_obj *nval, *oval;

			/* V is checked above */
			if (pdf_name_eq(ctx, key, PDF_NAME(V)))
				continue;

			nval = pdf_dict_get(ctx, new_obj, key);
			oval = pdf_dict_get(ctx, old_obj, key);

			if (nval == NULL && oval != NULL)
				changes->obj_changes[pdf_to_num(ctx, nval)] |= FIELD_CHANGE_INVALID;
		}
		changes->obj_changes[obj_num] |= FIELD_CHANGE_VALID;

	}
	fz_always(ctx)
	{
		pdf_unmark_obj(ctx, obj);
		fz_free(ctx, field_name);
		doc->xref_base = o_xref_base;
	}
	fz_catch(ctx)
		fz_rethrow(ctx);
}

static int
pdf_obj_changed_in_version(fz_context *ctx, pdf_document *doc, int num, int version)
{
	if (num < 0 || num > doc->max_xref_len)
		fz_throw(ctx, FZ_ERROR_GENERIC, "Invalid object number requested");

	return version == doc->xref_index[num];
}

static void
merge_lock_specification(fz_context *ctx, pdf_locked_fields *fields, pdf_obj *lock)
{
	pdf_obj *action;
	int i, r, w;

	if (lock == NULL)
		return;

	action = pdf_dict_get(ctx, lock, PDF_NAME(Action));

	if (pdf_name_eq(ctx, action, PDF_NAME(All)))
	{
		/* All fields locked means we don't need any stored
		 * includes/excludes. */
		fields->all = 1;
		free_char_list(ctx, &fields->includes);
		free_char_list(ctx, &fields->excludes);
	}
	else
	{
		pdf_obj *f = pdf_dict_get(ctx, lock, PDF_NAME(Fields));
		int len = pdf_array_len(ctx, f);

		if (pdf_name_eq(ctx, action, PDF_NAME(Include)))
		{
			if (fields->all)
			{
				/* Current state = "All except <excludes> are locked".
				 * We need to remove <Fields> from <excludes>. */
				for (i = 0; i < len; i++)
				{
					const char *s = pdf_to_text_string(ctx, pdf_array_get(ctx, f, i));
					int r, w;

					for (r = w = 0; r < fields->excludes.len; r++)
					{
						if (strcmp(s, fields->excludes.list[r]))
							fields->excludes.list[w++] = fields->excludes.list[r];
					}
					fields->excludes.len = w;
				}
			}
			else
			{
				/* Current state = <includes> are locked.
				 * We need to add <Fields> to <include> (avoiding repetition). */
				for (i = 0; i < len; i++)
				{
					const char *s = pdf_to_text_string(ctx, pdf_array_get(ctx, f, i));

					for (r = 0; r < fields->includes.len; r++)
					{
						if (!strcmp(s, fields->includes.list[r]))
							break;
					}
					if (r == fields->includes.len)
						char_list_append(ctx, &fields->includes, s);
				}
			}
		}
		else if (pdf_name_eq(ctx, action, PDF_NAME(Exclude)))
		{
			if (fields->all)
			{
				/* Current state = "All except <excludes> are locked.
				 * We need to remove anything from <excludes> that isn't in <Fields>. */
				for (r = w = 0; r < fields->excludes.len; r++)
				{
					for (i = 0; i < len; i++)
					{
						const char *s = pdf_to_text_string(ctx, pdf_array_get(ctx, f, i));
						if (!strcmp(s, fields->excludes.list[r]))
							break;
					}
					if (i != len) /* we found a match */
						fields->excludes.list[w++] = fields->excludes.list[r];
				}
				fields->excludes.len = w;
			}
			else
			{
				/* Current state = <includes> are locked.
				 * Set all. <excludes> becomes <Fields> less <includes>. Remove <includes>. */
				fields->all = 1;
				for (i = 0; i < len; i++)
				{
					const char *s = pdf_to_text_string(ctx, pdf_array_get(ctx, f, i));
					for (r = 0; r < fields->includes.len; r++)
					{
						if (!strcmp(s, fields->includes.list[r]))
							break;
					}
					if (r == fields->includes.len)
						char_list_append(ctx, &fields->excludes, s);
				}
				free_char_list(ctx, &fields->includes);
			}
		}
	}
}

static void
find_locked_fields_value(fz_context *ctx, pdf_locked_fields *fields, pdf_obj *v)
{
	pdf_obj *ref = pdf_dict_get(ctx, v, PDF_NAME(Reference));
	int i, n;

	if (!ref)
		return;

	n = pdf_array_len(ctx, ref);
	for (i = 0; i < n; i++)
	{
		pdf_obj *sr = pdf_array_get(ctx, ref, i);
		pdf_obj *tm, *tp, *type;

		/* Type is optional, but if it exists, it'd better be SigRef. */
		type = pdf_dict_get(ctx, sr, PDF_NAME(Type));
		if (type != NULL && !pdf_name_eq(ctx, type, PDF_NAME(SigRef)))
			continue;
		tm = pdf_dict_get(ctx, sr, PDF_NAME(TransformMethod));
		tp = pdf_dict_get(ctx, sr, PDF_NAME(TransformParams));
		if (pdf_name_eq(ctx, tm, PDF_NAME(DocMDP)))
		{
			int p = pdf_to_int(ctx, pdf_dict_get(ctx, tp, PDF_NAME(P)));

			if (p == 0)
				p = 2;
			if (fields->p == 0)
				fields->p = p;
			else
				fields->p = fz_mini(fields->p, p);
		}
		else if (pdf_name_eq(ctx, tm, PDF_NAME(FieldMDP)))
			merge_lock_specification(ctx, fields, tp);
	}
}

static void
find_locked_fields_aux(fz_context *ctx, pdf_obj *field, pdf_locked_fields *fields, pdf_obj *inherit_v, pdf_obj *inherit_ft)
{
	int i, n;

	if (!pdf_name_eq(ctx, pdf_dict_get(ctx, field, PDF_NAME(Type)), PDF_NAME(Annot)))
		return;

	if (pdf_obj_marked(ctx, field))
		return;

	fz_try(ctx)
	{
		pdf_obj *kids, *v, *ft;

		(void)pdf_mark_obj(ctx, field);

		v = pdf_dict_get(ctx, field, PDF_NAME(V));
		if (v == NULL)
			v = inherit_v;
		ft = pdf_dict_get(ctx, field, PDF_NAME(FT));
		if (ft == NULL)
			ft = inherit_ft;

		/* We are looking for Widget annotations of type Sig that are
		 * signed (i.e. have a 'V' field). */
		if (pdf_name_eq(ctx, pdf_dict_get(ctx, field, PDF_NAME(Subtype)), PDF_NAME(Widget)) &&
			pdf_name_eq(ctx, ft, PDF_NAME(Sig)) &&
			pdf_name_eq(ctx, pdf_dict_get(ctx, v, PDF_NAME(Type)), PDF_NAME(Sig)))
		{
			/* Signed Sig Widgets (i.e. ones with a 'V' field) need
			 * to have their lock field respected. */
			merge_lock_specification(ctx, fields, pdf_dict_get(ctx, field, PDF_NAME(Lock)));

			/* Look for DocMDP and FieldMDP entries to see what
			 * flavours of alterations are allowed. */
			find_locked_fields_value(ctx, fields, v);
		}

		/* Recurse as required */
		kids = pdf_dict_get(ctx, field, PDF_NAME(Kids));
		if (kids)
		{
			n = pdf_array_len(ctx, kids);
			for (i = 0; i < n; i++)
				find_locked_fields_aux(ctx, pdf_array_get(ctx, kids, i), fields, v, ft);
		}
	}
	fz_always(ctx)
		pdf_unmark_obj(ctx, field);
	fz_catch(ctx)
		fz_rethrow(ctx);
}

pdf_locked_fields *
pdf_find_locked_fields(fz_context *ctx, pdf_document *doc, int version)
{
	pdf_locked_fields *fields = fz_malloc_struct(ctx, pdf_locked_fields);
	int o_xref_base = doc->xref_base;
	doc->xref_base = version;

	fz_var(fields);

	fz_try(ctx)
	{
		pdf_obj *fobj = pdf_dict_getp(ctx, pdf_trailer(ctx, doc), "Root/AcroForm/Fields");
		int i, len = pdf_array_len(ctx, fobj);

		if (len == 0)
			break;

		for (i = 0; i < len; i++)
			find_locked_fields_aux(ctx, pdf_array_get(ctx, fobj, i), fields, NULL, NULL);

		/* Add in any DocMDP referenced directly from the Perms dict. */
		find_locked_fields_value(ctx, fields, pdf_dict_getp(ctx, pdf_trailer(ctx, doc), "Root/Perms/DocMDP"));
	}
	fz_always(ctx)
		doc->xref_base = o_xref_base;
	fz_catch(ctx)
	{
		pdf_drop_locked_fields(ctx, fields);
		fz_rethrow(ctx);
	}

	return fields;
}

pdf_locked_fields *
pdf_find_locked_fields_for_sig(fz_context *ctx, pdf_document *doc, pdf_obj *sig)
{
	pdf_locked_fields *fields = fz_malloc_struct(ctx, pdf_locked_fields);

	fz_var(fields);

	fz_try(ctx)
	{
		pdf_obj *ref;
		int i, len;

		/* Ensure it really is a sig */
		if (!pdf_name_eq(ctx, pdf_dict_get(ctx, sig, PDF_NAME(Subtype)), PDF_NAME(Widget)) ||
			!pdf_name_eq(ctx, pdf_dict_get_inheritable(ctx, sig, PDF_NAME(FT)), PDF_NAME(Sig)))
			break;

		/* Check the locking details given in the V (i.e. what the signature value
		 * claims to lock). */
		ref = pdf_dict_getp(ctx, sig, "V/Reference");
		len = pdf_array_len(ctx, ref);
		for (i = 0; i < len; i++)
		{
			pdf_obj *tp = pdf_dict_get(ctx, pdf_array_get(ctx, ref, i), PDF_NAME(TransformParams));
			merge_lock_specification(ctx, fields, tp);
		}

		/* Also, check the locking details given in the Signature definition. This may
		 * not strictly be necessary as it's supposed to be "what the form author told
		 * the signature that it should lock". A well-formed signature should lock
		 * at least that much (possibly with extra fields locked from the XFA). If the
		 * signature doesn't lock as much as it was told to, we should be suspicious
		 * of the signing application. It is not clear that this test is actually
		 * necessary, or in keeping with what Acrobat does. */
		merge_lock_specification(ctx, fields, pdf_dict_get(ctx, sig, PDF_NAME(Lock)));
	}
	fz_catch(ctx)
	{
		pdf_drop_locked_fields(ctx, fields);
		fz_rethrow(ctx);
	}

	return fields;
}

static int
validate_locked_fields(fz_context *ctx, pdf_document *doc, int version, pdf_locked_fields *locked)
{
	int o_xref_base = doc->xref_base;
	pdf_changes *changes;
	int num_objs;
	int i, n;
	int all_indirects = 1;

	num_objs = doc->max_xref_len;
	changes = Memento_label(fz_calloc(ctx, 1, sizeof(*changes) + sizeof(int)*(num_objs-1)), "pdf_changes");
	changes->num_obj = num_objs;

	fz_try(ctx)
	{
		pdf_obj *acroform, *new_acroform, *old_acroform;
		int len, acroform_num;

		doc->xref_base = version;

		/* Detect every object that has changed */
		for (i = 1; i < num_objs; i++)
		{
			if (pdf_obj_changed_in_version(ctx, doc, i, version))
				changes->obj_changes[i] = FIELD_CHANGED;
		}

		/* FIXME: Compare PageTrees and NumberTrees (just to allow for them being regenerated
		 * and having produced stuff that represents the same stuff). */

		/* The metadata of a document may be regenerated. Allow for that. */
		filter_changes_accepted(ctx, changes, pdf_dict_getp(ctx, pdf_trailer(ctx, doc), "Root/Metadata"), &filter_simple);

		/* The ModDate of document info may be regenerated. Allow for that. */
		/* FIXME: We accept all changes in document info, when maybe we ought to just
		 * accept ModDate? */
		filter_changes_accepted(ctx, changes, pdf_dict_getp(ctx, pdf_trailer(ctx, doc), "Info"), &filter_simple);

		/* The Encryption dict may be rewritten for the new Xref. */
		filter_changes_accepted(ctx, changes, pdf_dict_getp(ctx, pdf_trailer(ctx, doc), "Encrypt"), &filter_simple);

		/* We have to accept certain changes in the top level AcroForms dict,
		 * so get the 2 versions... */
		acroform = pdf_dict_getp(ctx, pdf_trailer(ctx, doc), "Root/AcroForm");
		acroform_num = pdf_to_num(ctx, acroform);
		new_acroform = pdf_resolve_indirect_chain(ctx, acroform);
		doc->xref_base = version+1;
		old_acroform = pdf_resolve_indirect_chain(ctx, pdf_dict_getp(ctx, pdf_trailer(ctx, doc), "Root/AcroForm"));
		doc->xref_base = version;
		n = pdf_dict_len(ctx, new_acroform);
		for (i = 0; i < n; i++)
		{
			pdf_obj *key = pdf_dict_get_key(ctx, new_acroform, i);
			pdf_obj *nval = pdf_dict_get(ctx, new_acroform, key);
			pdf_obj *oval = pdf_dict_get(ctx, old_acroform, key);

			if (pdf_name_eq(ctx, key, PDF_NAME(Fields)))
			{
				int j;

				len = pdf_array_len(ctx, nval);
				for (j = 0; j < len; j++)
				{
					pdf_obj *field = pdf_array_get(ctx, nval, j);
					if (!pdf_is_indirect(ctx, field))
						all_indirects = 0;
					check_field(ctx, doc, changes, field, locked, "", NULL, NULL);
				}
			}
			else if (pdf_name_eq(ctx, key, PDF_NAME(SigFlags)))
			{
				/* Accept this */
				changes->obj_changes[acroform_num] |= FIELD_CHANGE_VALID;
			}
			else if (pdf_name_eq(ctx, key, PDF_NAME(DR)))
			{
				/* Accept any changes from within the Document Resources */
				filter_changes_accepted(ctx, changes, nval, &filter_resources);
			}
			else if (pdf_name_eq(ctx, key, PDF_NAME(XFA)))
			{
				/* Allow any changes within the XFA streams. */
				filter_changes_accepted(ctx, changes, nval, &filter_xfa);
			}
			else if (pdf_objcmp(ctx, nval, oval))
			{
				changes->obj_changes[acroform_num] |= FIELD_CHANGE_INVALID;
			}
		}

		/* Allow for any object streams/XRefs to be changed. */
		doc->xref_base = version+1;
		for (i = 1; i < num_objs; i++)
		{
			pdf_obj *oobj, *otype;
			if (changes->obj_changes[i] != FIELD_CHANGED)
				continue;
			if (!pdf_obj_exists(ctx, doc, i))
			{
				/* Not present this version - must be newly created, can't be a change. */
				changes->obj_changes[i] |= FIELD_CHANGE_VALID;
				continue;
			}
			oobj = pdf_load_object(ctx, doc, i);
			otype = pdf_dict_get(ctx, oobj, PDF_NAME(Type));
			if (pdf_name_eq(ctx, otype, PDF_NAME(ObjStm)) ||
				pdf_name_eq(ctx, otype, PDF_NAME(XRef)))
			{
				changes->obj_changes[i] |= FIELD_CHANGE_VALID;
			}
			pdf_drop_obj(ctx, oobj);
		}
	}
	fz_always(ctx)
		doc->xref_base = o_xref_base;
	fz_catch(ctx)
		fz_rethrow(ctx);

	for (i = 1; i < num_objs; i++)
	{
		if (changes->obj_changes[i] == FIELD_CHANGED)
			/* Change with no reason */
			break;
		if (changes->obj_changes[i] & FIELD_CHANGE_INVALID)
			/* Illegal Change */
			break;
	}

	fz_free(ctx, changes);

	return (i == num_objs) && all_indirects;
}

int
pdf_validate_changes(fz_context *ctx, pdf_document *doc, int version)
{
	int unsaved_versions = pdf_count_unsaved_versions(ctx, doc);
	int n = pdf_count_versions(ctx, doc);
	pdf_locked_fields *locked = NULL;
	int result;

	if (version < 0 || version >= n)
		fz_throw(ctx, FZ_ERROR_GENERIC, "There aren't that many changes to find in this document!");

	/* We are wanting to compare version+1 with version to make sure
	 * that the only changes made in going to version are conformant
	 * with what was allowed in version+1. The production of version
	 * might have involved signing a signature field and locking down
	 * more fields - this means that taking the list of locked things
	 * from version rather than version+1 will give us bad results! */
	locked = pdf_find_locked_fields(ctx, doc, unsaved_versions+version+1);

	if (!locked->all && locked->includes.len == 0 && locked->p == 0)
	{
		/* If nothing is locked at all, then all changes are permissible. */
		result = 1;
	}
	else
		result = validate_locked_fields(ctx, doc, unsaved_versions+version, locked);

	pdf_drop_locked_fields(ctx, locked);

	return result;
}

int
pdf_validate_change_history(fz_context *ctx, pdf_document *doc)
{
	int num_versions = pdf_count_versions(ctx, doc);
	int v;

	if (num_versions < 2)
		return 0; /* Unless there are at least 2 versions, there have been no updates. */

	for(v = num_versions - 2; v >= 0; v--)
	{
		if (!pdf_validate_changes(ctx, doc, v))
			return v+1;
	}
	return 0;
}

/* Return the version that obj appears in, or -1 for not found. */
static int
pdf_find_incremental_update_num_for_obj(fz_context *ctx, pdf_document *doc, pdf_obj *obj)
{
	pdf_xref *xref = NULL;
	pdf_xref_subsec *sub;
	int i, j;

	if (obj == NULL)
		return -1;

	/* obj needs to be indirect for us to get a num out of it. */
	i = pdf_to_num(ctx, obj);
	if (i <= 0)
		return -1;

	/* obj can't be indirect below, so resolve it here. */
	obj = pdf_resolve_indirect_chain(ctx, obj);

	/* Find the first xref section where the entry is defined. */
	for (j = 0; j < doc->num_xref_sections; j++)
	{
		xref = &doc->xref_sections[j];

		if (i < xref->num_objects)
		{
			for (sub = xref->subsec; sub != NULL; sub = sub->next)
			{
				pdf_xref_entry *entry;

				if (i < sub->start || i >= sub->start + sub->len)
					continue;

				entry = &sub->table[i - sub->start];
				if (entry->obj == obj)
					return j;
			}
		}
	}
	return -1;
}

int pdf_find_version_for_obj(fz_context *ctx, pdf_document *doc, pdf_obj *obj)
{
	int v = pdf_find_incremental_update_num_for_obj(ctx, doc, obj);
	int n;

	if (v == -1)
		return -1;

	n = pdf_count_versions(ctx, doc) + pdf_count_unsaved_versions(ctx, doc);
	if (v > n)
		return n;

	return v;
}

int pdf_validate_signature(fz_context *ctx, pdf_annot *widget)
{
	pdf_document *doc = widget->page->doc;
	int unsaved_versions = pdf_count_unsaved_versions(ctx, doc);
	int num_versions = pdf_count_versions(ctx, doc) + unsaved_versions;
	int version = pdf_find_version_for_obj(ctx, doc, widget->obj);
	int i;
	pdf_locked_fields *locked = NULL;
	int o_xref_base;

	if (version > num_versions-1)
		version = num_versions-1;

	/* Get the locked definition from the object when it was signed. */
	o_xref_base = doc->xref_base;
	doc->xref_base = version;

	fz_var(locked); /* Not really needed, but it stops warnings */

	fz_try(ctx)
	{
		locked = pdf_find_locked_fields_for_sig(ctx, doc, widget->obj);
		for (i = version-1; i >= unsaved_versions; i--)
		{
			doc->xref_base = i;
			if (!validate_locked_fields(ctx, doc, i, locked))
				break;
		}
	}
	fz_always(ctx)
	{
		doc->xref_base = o_xref_base;
		pdf_drop_locked_fields(ctx, locked);
	}
	fz_catch(ctx)
		fz_rethrow(ctx);

	return i+1-unsaved_versions;
}

int pdf_was_pure_xfa(fz_context *ctx, pdf_document *doc)
{
	int num_unsaved_versions = pdf_count_unsaved_versions(ctx, doc);
	int num_versions = pdf_count_versions(ctx, doc);
	int v;
	int o_xref_base = doc->xref_base;
	int pure_xfa = 0;

	fz_var(pure_xfa);

	fz_try(ctx)
	{
		for(v = num_versions + num_unsaved_versions; !pure_xfa && v >= num_unsaved_versions; v--)
		{
			pdf_obj *o;
			doc->xref_base = v;
			o = pdf_dict_getp(ctx, pdf_trailer(ctx, doc), "Root/AcroForm");
			/* If we find a version that had an empty Root/AcroForm/Fields, but had a
			 * Root/AcroForm/XFA entry, then we deduce that this was at one time a
			 * pure XFA form. */
			if (pdf_array_len(ctx, pdf_dict_get(ctx, o, PDF_NAME(Fields))) == 0 &&
				pdf_dict_get(ctx, o, PDF_NAME(XFA)) != NULL)
				pure_xfa = 1;
		}
	}
	fz_always(ctx)
		doc->xref_base = o_xref_base;
	fz_catch(ctx)
		fz_rethrow(ctx);

	return pure_xfa;
}

pdf_xref *pdf_new_local_xref(fz_context *ctx, pdf_document *doc)
{
	int n = pdf_xref_len(ctx, doc);
	pdf_xref *xref = fz_malloc_struct(ctx, pdf_xref);

	xref->subsec = NULL;
	xref->num_objects = n;
	xref->trailer = NULL;
	xref->pre_repair_trailer = NULL;
	xref->unsaved_sigs = NULL;
	xref->unsaved_sigs_end = NULL;

	fz_try(ctx)
	{
		xref->subsec = fz_malloc_struct(ctx, pdf_xref_subsec);
		xref->subsec->len = n;
		xref->subsec->start = 0;
		xref->subsec->table = fz_malloc_struct_array(ctx, n, pdf_xref_entry);
		xref->subsec->next = NULL;
	}
	fz_catch(ctx)
	{
		fz_free(ctx, xref->subsec);
		fz_free(ctx, xref);
		fz_rethrow(ctx);
	}

	return xref;
}

void pdf_drop_local_xref(fz_context *ctx, pdf_xref *xref)
{
	if (xref == NULL)
		return;

	pdf_drop_xref_subsec(ctx, xref);

	fz_free(ctx, xref);
}

void pdf_drop_local_xref_and_resources(fz_context *ctx, pdf_document *doc)
{
	pdf_purge_local_font_resources(ctx, doc);
	pdf_purge_locals_from_store(ctx, doc);
	pdf_drop_local_xref(ctx, doc->local_xref);
	doc->local_xref = NULL;
	doc->resynth_required = 1;
}

void
pdf_debug_doc_changes(fz_context *ctx, pdf_document *doc)
{
	int i, j;

	if (doc->num_incremental_sections == 0)
		fz_write_printf(ctx, fz_stddbg(ctx), "No incremental xrefs");
	else
	{
		for (i = 0; i < doc->num_incremental_sections; i++)
		{
			pdf_xref *xref = &doc->xref_sections[i];
			pdf_xref_subsec *sub;

			fz_write_printf(ctx, fz_stddbg(ctx), "Incremental xref:\n");
			for (sub = xref->subsec; sub != NULL; sub = sub->next)
			{
				fz_write_printf(ctx, fz_stddbg(ctx), "  Objects %d->%d\n", sub->start, sub->start + sub->len - 1);
				for (j = 0; j < sub->len; j++)
				{
					pdf_xref_entry *e = &sub->table[j];
					if (e->type == 0)
						continue;
					fz_write_printf(ctx, fz_stddbg(ctx), "%d %d obj (%c)\n", j + sub->start, e->gen, e->type);
					pdf_debug_obj(ctx, e->obj);
					fz_write_printf(ctx, fz_stddbg(ctx), "\nendobj\n");
				}
			}
		}
	}

	if (doc->local_xref == NULL)
		fz_write_printf(ctx, fz_stddbg(ctx), "No local xref");
	else
	{
		for (i = 0; i < doc->num_incremental_sections; i++)
		{
			pdf_xref *xref = doc->local_xref;
			pdf_xref_subsec *sub;

			fz_write_printf(ctx, fz_stddbg(ctx), "Local xref (%sin force):\n", doc->local_xref_nesting == 0 ? "not " : "");
			for (sub = xref->subsec; sub != NULL; sub = sub->next)
			{
				fz_write_printf(ctx, fz_stddbg(ctx), "  Objects %d->%d\n", sub->start, sub->start + sub->len - 1);
				for (j = 0; j < sub->len; j++)
				{
					pdf_xref_entry *e = &sub->table[j];
					if (e->type == 0)
						continue;
					fz_write_printf(ctx, fz_stddbg(ctx), "%d %d obj (%c)\n", j + sub->start, e->gen, e->type);
					pdf_debug_obj(ctx, e->obj);
					fz_write_printf(ctx, fz_stddbg(ctx), "\nendobj\n");
				}
			}
		}
	}

}

pdf_obj *
pdf_metadata(fz_context *ctx, pdf_document *doc)
{
	int initial = doc->xref_base;
	pdf_obj *obj = NULL;

	fz_var(obj);

	fz_try(ctx)
	{
		do
		{
			pdf_obj *root = pdf_dict_get(ctx, pdf_trailer(ctx, doc), PDF_NAME(Root));
			obj = pdf_dict_get(ctx, root, PDF_NAME(Metadata));
			if (obj)
				break;
			doc->xref_base++;
		}
		while (doc->xref_base < doc->num_xref_sections);
	}
	fz_always(ctx)
		doc->xref_base = initial;
	fz_catch(ctx)
		fz_rethrow(ctx);

	return obj;
}

int pdf_obj_is_incremental(fz_context *ctx, pdf_obj *obj)
{
	pdf_document *doc = pdf_get_bound_document(ctx, obj);
	int v;

	if (doc == NULL || doc->num_incremental_sections == 0)
		return 0;

	v = pdf_find_incremental_update_num_for_obj(ctx, doc, obj);

	return (v == 0);
}
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project(k2pdfopt C)
cmake_minimum_required(VERSION 2.6)

#
# Last modified by Q.P. Hou 8 June 2019
#
# ---- Test for packages

include(FindPkgConfig)

set(K2PDFOPT_LIB "-lm")

# cmake -DCMAKE_BUILD_TYPE=Debug <path>

# TODO: configure flavour with opions
## 
## option (USE_MUPDF
## 	"Use muPDF libraries" OFF)
## option (USE_GHOSTSCRIPT
## 	"Use Ghostscript executable" ON)
## option (USE_DJVU
## 	"" OFF)
## eoption (USE_GOCR
## 	"" OFF)
## option (USE_LEPTONICA
## 	"" OFF)
## option (USE_TESSERACT
## 	"" OFF)
## option (USE_JASPER
## 	"" OFF)
## option (USE_GSL
## 	"" OFF)

# HAVE_K2GUI

include(FindZLIB)
if(ZLIB_FOUND)
  set(HAVE_Z_LIB 1)
# include_directories(${ZLIB_INCLUDE_DIRS})
  set(K2PDFOPT_LIB ${K2PDFOPT_LIB} ${ZLIB_LIBRARY})
endif(ZLIB_FOUND)

include(FindPNG)
if(PNG_FOUND)
  set(HAVE_PNG_LIB 1)
  set(K2PDFOPT_LIB ${K2PDFOPT_LIB} ${PNG_LIBRARY_RELEASE})
else(PNG_FOUND)
  message( FATAL_ERROR "Missing required dependency libpng." )
endif(PNG_FOUND)

include(FindJPEG)
if(JPEG_FOUND)
  set(HAVE_JPEG_LIB 1)
  set(K2PDFOPT_LIB ${K2PDFOPT_LIB} ${JPEG_LIBRARY})
endif(JPEG_FOUND)

include(FindJasper)
if(JASPER_FOUND)
  set(HAVE_JASPER_LIB 1)
endif(JASPER_FOUND)

# paths from willuslib/wgs.c
find_program(GHOSTSCRIPT_EXECUTABLE gs
#  PATHS /usr/bin /usr/share/gs /usr/local/gs /opt/gs 
#    /usr/share/gs* /usr/local/gs* /opt/gs*
)
if(GHOSTSCRIPT_EXECUTABLE)
  set(HAVE_GHOSTSCRIPT 1)
  message(STATUS "Found ghostscript executable")
else()
  message(STATUS "Could NOT find ghostscript executable")
endif(GHOSTSCRIPT_EXECUTABLE)

# willus.h
# HAVE_GSL_LIB


# libfreetype6 (>= 2.3.9), libjbig2dec0, libjpeg8 (>= 8c), libx11-6, libxext6, zlib1g (>= 1:1.2.0)
# MUPDF_STATIC_LDFLAGS misses mupdf-js-none, and doubles libs ...

pkg_check_modules(MUPDF mupdf)
if(MUPDF_FOUND)
  set(HAVE_MUPDF_LIB 1) 
  # (includes jbig2dec, openjpeg, freetype)
  include_directories(SYSTEM ${MUPDF_INCLUDEDIR})
  message(STATUS "mupdf libraries: ${MUPDF_LDFLAGS}")
  set(K2PDFOPT_LIB ${K2PDFOPT_LIB} ${MUPDF_LDFLAGS} 
    -lmupdf-js-none -lopenjpeg -ljbig2dec -ljpeg -lfreetype -llcms -lgumbo
  )
endif(MUPDF_FOUND)

pkg_check_modules(DJVU ddjvuapi)
if(DJVU_FOUND)
  set(HAVE_DJVU_LIB 1)
  include_directories(SYSTEM ${DJVU_INCLUDEDIR})
  set(K2PDFOPT_LIB ${K2PDFOPT_LIB} ${DJVU_LDFLAGS})
endif(DJVU_FOUND)

# HAVE_GOCR_LIB

pkg_check_modules(LEPT lept)
if(LEPT_FOUND)
  set(HAVE_LEPTONICA_LIB 1)
  set(K2PDFOPT_LIB ${K2PDFOPT_LIB} ${LEPT_LDFLAGS})
  include_directories(SYSTEM ${LEPT_INCLUDEDIR})
endif(LEPT_FOUND)

pkg_check_modules(TESSERACT tesseract)
if(TESSERACT_FOUND)
  set(HAVE_TESSERACT_LIB 1)
  set(K2PDFOPT_LIB ${K2PDFOPT_LIB} ${TESSERACT_LDFLAGS})
  include_directories(SYSTEM ${TESSERACT_INCLUDEDIR})
endif(TESSERACT_FOUND)

# ---- Describe project

SET(CMAKE_C_FLAGS "${CMAKE_C_FLAGS} -DUSE_CMAKE -Wall")

include_directories(. "${PROJECT_BINARY_DIR}" willuslib k2pdfoptlib)

configure_file (
  "${PROJECT_SOURCE_DIR}/config.h.in"
  "${PROJECT_BINARY_DIR}/config.h"
)

add_subdirectory(willuslib)
add_subdirectory(k2pdfoptlib)

# ms
add_executable(k2pdfopt k2pdfopt.c)
target_link_libraries (k2pdfopt k2pdfoptlib willuslib ${K2PDFOPT_LIB} pthread)


message("")
message("-- Summary --")
message("")
message("General:")
message("	C-flags:	'${CMAKE_C_FLAGS}' (-DCMAKE_C_FLAGS=\"...\")")
message("	Build type:	${CMAKE_BUILD_TYPE} (-DCMAKE_BUILD_TYPE=\"...\")")
message("")
message("Install:")
message("	Prefix:		'${CMAKE_INSTALL_PREFIX}' (-DCMAKE_INSTALL_PREFIX=...)")
message("	Doc path:	'${DOC_PATH}' (-DDOC_PATH=...)")
message("")
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K2pdfopt build help.
http://willus.com
Original: 7 September 2012
Last updated:  6 Jan 2023 (v2.54)

This "read me" file describes the source code distribution for k2pdfopt.

Version Change History
----------------------
See k2pdfoptlib\k2version.c.

K2pdfopt Source Files
---------------------
1. k2pdfopt.c (main module)

2. k2pdfopt C library (28 C files + 1 header file) in k2pdfoptlib subfolder.
   Compile all C files in this subfolder and build them into libk2pdfopt.a.
   Near the top of k2pdfopt.h are #defines which control third-party
   library dependencies (HAVE_XXX_LIB) and whether or not the MS Windows
   GUI is compiled in (HAVE_K2GUI).

3. willus.com general-purpose C library (41 C files + 1 header file) in
   willuslib subfolder.
   Compile all C files in this subfolder and build them into libwillus.a.
   Near the top of willus.h are #defines which control third-party
   library dependencies, i.e. HAVE_MUPDF_LIB.  These are passed on to
   the k2pdfopt library since k2pdfopt.h includes willus.h.


Third Party Libraries
---------------------
There are also a number of required 3rd-party open-source C/C++ libraries
for k2pdfopt.  These libraries are not necessarily required when using
the k2pdfopt library in other applications (e.g. KindlePDFViewer--see
NOTE 4 below).

    REQUIRED
    --------
    1.  Z-lib 1.2.13 (zlib.net)
    2.  libpng 1.6.39 (www.libpng.org)
    3.  Turbo JPEG lib 2.1.4 (sourceforge.net/projects/libjpeg-turbo/)

    TO INCLUDE MuPDF LIBRARY (search for HAVE_MUPDF in k2pdfopt.c)
    --------------------------------------------------------------
    4.  JBIG2Dec 0.19 (jbig2dec.sourceforge.net)
    5.  OpenJPEG 2.5.0 (www.openjpeg.org)
    6.  FreeType 2.12.1 (freetype.sourceforge.net/index2.html)
    7.  lcms from MuPDF 1.21 distro
    8.  gumbo from MuPDF v1.21 distro
    9.  Mupdf 1.21 (mupdf.com) -- SEE NOTE 1.

    TO INCLUDE DjVuLibre LIBRARY (search for HAVE_DJVU in k2pdfopt.c)
    -----------------------------------------------------------------
    10.  DJVULibre 3.5.25.3 (C++) (djvu.sourceforge.net)

    FOR OCR VERSIONS OF K2PDFOPT (search for HAVE_OCR in k2pdfopt.c)
    ----------------------------------------------------------------
    11.  GOCR 0.50 (sourceforge.net/jocr/)
    12. Leptonica 1.83.0 (leptonica.com)
    13. Tesseract 5.3.0 (C++) (code.google.com/tesseract-ocr/) -- SEE NOTE 2.
    14. POSIX threads support (pretty standard with gcc implementations)

    If you don't include MuPDF, DjVuLibre, or OCR, then k2pdfopt will
    look for an installation of Ghostscript.


Notes
-----
1. Mods to the released MuPDF library are in the mupdf_mod folder.
   Search for "willus" or "sumatra" or "bugs" in the files to find the mods.

2. Tesseract requires my small C API file plus some custom-modified source files.
   These are in the tesseract_mod folder.  Search for "willus" in the files to
   find the mods.  As of v2.52, k2pdfopt now auto-downloads Tesseract language
   training files needed to perform OCR, so you no longer have to worry about
   setting the TESSDATA_PREFIX environment variable correctly, but for other
   tesseract applications, you should point the TESSDATA_PREFIX environment
   variable to the root tesseract folder (e.g. TESSDATA_PREFIX=c:\tesseract-ocr\).

3. For a lot of the 3rd-party libraries, I combined their headers into one
   header that gets included by some of the willus library source files.
   I can't always remember which ones I did this for, so if you can't find
   any of the included files (if they didn't come standard w/the 3rd party
   library), look in my include_mod subfolder.

4. Building for KOReader or KindlePDFViewer:
   a. In willus.h, search for "THIRD PARTY" and comment out all #define's
      for third party libs, e.g. HAVE_Z_LIB, etc.
   b. In k2pdfopt.h, uncomment this:  #define K2PDFOPT_KINDLEPDFVIEWER
   c. Compile all modules in libwillus and libk2pdfopt.
   d. Look in the "kindlepdfviewer" subfolder for a couple examples of
      how to call the k2pdfopt library functions.  The k2view.c program
      is stand-alone.  If it is compiled without dependencies on third-party
      libraries, it will be quite small (~300 KiB in windows).
   e. If you are compiling with MINGW but don't have the Win32 API,
      use the predefined macro:  NO_WIN32_API (-DNO_WIN32_API).

5. I have included CMakeLists.txt files for the k2pdfopt and willus libraries
   originally from Dirk Thierbach to help with Linux builds.  He also contributed
   the config.h.in file and the dtcompress.c file (in willus lib).  It is
   possible to build the project without using these files (I do not use them).
   I have not confirmed that this file still works on the latest build.
   

Build Steps for k2pdfopt on Windows 11 (gcc 12.2.0)
---------------------------------------------------
My compile steps with gcc (MinGW) are as follows (assuming all the libraries are built
to libxxx.a files in d:\3rdparty_lib and headers are in d:\3rdparty_include):

    64-bit
    ------
    1. echo k2pdfopt ICON k2pdfopt.ico > k2pdfopt.rc

    2. windres --target=pe-x86-64 -o resfile.o k2pdfopt.rc

    3. gcc -Ofast -m64 -Wall -c -Id:\3rdparty_include k2pdfopt.c

    4. g++ -Ofast -m64 -Wall -o k2pdfopt.exe k2pdfopt.o resfile.o -static-libgcc -static-libstdc++ d:\mingw\x64\lib\crt_noglob.o -Ld:\3rdparty_lib -lk2pdfopt -lwillus -lgocr -ltesseract -lleptonica -ldjvu -llcms -lgumbo -lmupdf -lfreetype -ljbig2 -ljpeglib -lopenjpeg -lpng -lzlib -lpthread -lgdi32 -luuid -lole32 -lcomdlg32 -lshlwapi


    32-bit
    ------
    1. echo k2pdfopt ICON k2pdfopt.ico > k2pdfopt.rc

    2. windres --target=pe-i386 -o resfile.o k2pdfopt.rc

    3. gcc -Ofast -m32 -Wall -c -Id:\3rdparty_include k2pdfopt.c

    4. g++ -Ofast -m32 -Wall -o k2pdfopt.exe k2pdfopt.o resfile.o -static-libgcc -static-libstdc++ d:\mingw\i386\lib\crt_noglob.o -Ld:\3rdparty_lib -lk2pdfopt -lwillus -lgocr -ltesseract -lleptonica -ldjvu -llcms -lgumbo -lmupdf -lfreetype -ljbig2 -ljpeglib -lopenjpeg -lpng -lzlib -lpthread -lgdi32 -luuid -lole32 -lcomdlg32 -lshlwapi


Build Steps on Linux (64-bit, gcc 12.2.0, compiled on Fedora 37)
----------------------------------------------------------------
1. gcc -Wall -Ofast -m64 -o k2pdfopt.o -c k2pdfopt.c

2. g++ $CFLAGS -m64 -o k2pdfopt k2pdfopt.o -static -static-libgcc -static-libstdc++ -L$LIBDIR -lk2pdfopt -lwillus -lgocr -ltesseract -lleptonica -ldjvu -lmupdf -llcms -lgumbo -lfreetype -ljbig2 -ljpeglib -lopenjpeg -lpng -lzlib -lpthread


Build Steps on OS/X (64-bit, homebrew gcc 12.2.0, built on M1 CPU mac min under Ventura)
----------------------------------------------------------------------------------------
1. gcc-12 -Ofast -Wall -m64 -o k2pdfopt.o -c k2pdfopt.c

2. g++-12 -Ofast -Wall -o k2pdfopt k2pdfopt.o -static-libgcc -static-libstdc++ -I$C_INCLUDE_PATH -L$C_LIBRARY_PATH -lk2pdfopt -lmupdf -llcms -lgumbo -lfreetype -lopenjpeg -ljbig2 -ljpeglib -lpng -lwillus -lzlib -ltesseract -lleptonica -ldjvu -lgocr







k2pdfopt_v2.54/tesseract_mod/genericvector.h

///////////////////////////////////////////////////////////////////////
// File:        genericvector.h
// Description: Generic vector class
// Author:      Daria Antonova
//
// (C) Copyright 2007, Google Inc.
// Licensed under the Apache License, Version 2.0 (the "License");
// you may not use this file except in compliance with the License.
// You may obtain a copy of the License at
// http://www.apache.org/licenses/LICENSE-2.0
// Unless required by applicable law or agreed to in writing, software
// distributed under the License is distributed on an "AS IS" BASIS,
// WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
// See the License for the specific language governing permissions and
// limitations under the License.
//
///////////////////////////////////////////////////////////////////////
//
#ifndef TESSERACT_CCUTIL_GENERICVECTOR_H_
#define TESSERACT_CCUTIL_GENERICVECTOR_H_

#include "helpers.h"
#include "serialis.h"

#include <algorithm>
#include <cassert>
#include <climits> // for LONG_MAX
#include <cstdint> // for uint32_t
#include <cstdio>
#include <cstdlib>
#include <functional> // for std::function

namespace tesseract {

// Use PointerVector<T> below in preference to GenericVector<T*>, as that
// provides automatic deletion of pointers, [De]Serialize that works, and
// sort that works.
template <typename T>
class GenericVector {
public:
  GenericVector() {
    init(kDefaultVectorSize);
  }

  // Copy
  GenericVector(const GenericVector &other) {
    this->init(other.size());
    this->operator+=(other);
  }
  GenericVector<T> &operator+=(const GenericVector &other);
  GenericVector<T> &operator=(const GenericVector &other);

  ~GenericVector();

  // Reserve some memory.
  void reserve(int size);
  // Double the size of the internal array.
  void double_the_size();

  // Resizes to size and sets all values to t.
  void init_to_size(int size, const T &t);
  void resize(int size, const T &t);
  // Resizes to size without any initialization.
  void resize_no_init(int size) {
    reserve(size);
    size_used_ = size;
  }

  // Return the size used.
  unsigned size() const {
    return size_used_;
  }
  // Workaround to avoid g++ -Wsign-compare warnings.
  size_t unsigned_size() const {
    static_assert(sizeof(size_used_) <= sizeof(size_t), "Wow! sizeof(size_t) < sizeof(int32_t)!!");
    assert(0 <= size_used_);
    return static_cast<size_t>(size_used_);
  }
  int size_reserved() const {
    return size_reserved_;
  }

  // Return true if empty.
  bool empty() const {
    return size_used_ == 0;
  }

  // Return the object from an index.
  T &at(int index) const {
    assert(index >= 0 && index < size_used_);
    return data_[index];
  }

  T &back() const;
  T &operator[](int index) const;
  // Returns the last object and removes it.
  T pop_back();

  // Return the index of the T object.
  int get_index(const T &object) const;

  // Push an element in the end of the array
  int push_back(T object);
  void operator+=(const T &t);

  // Set the value at the given index
  void set(const T &t, int index);

  // Insert t at the given index, push other elements to the right.
  void insert(const T &t, int index);

  // Removes an element at the given index and
  // shifts the remaining elements to the left.
  void remove(int index);

  // Truncates the array to the given size by removing the end.
  // If the current size is less, the array is not expanded.
  void truncate(int size) {
    if (size < size_used_) {
      size_used_ = size;
    }
  }

  // Add a callback to be called to delete the elements when the array took
  // their ownership.
  void set_clear_callback(std::function<void(T)> cb) {
    clear_cb_ = cb;
  }

  // Clear the array, calling the clear callback function if any.
  // All the owned callbacks are also deleted.
  // If you don't want the callbacks to be deleted, before calling clear, set
  // the callback to nullptr.
  void clear();

  // Delete objects pointed to by data_[i]
  void delete_data_pointers();

  // This method clears the current object, then, does a shallow copy of
  // its argument, and finally invalidates its argument.
  // Callbacks are moved to the current object;
  void move(GenericVector<T> *from);

  // Read/Write the array to a file. This does _NOT_ read/write the callbacks.
  // The callback given must be permanent since they will be called more than
  // once. The given callback will be deleted at the end.
  // If the callbacks are nullptr, then the data is simply read/written using
  // fread (and swapping)/fwrite.
  // Returns false on error or if the callback returns false.
  // DEPRECATED. Use [De]Serialize[Classes] instead.
  bool write(FILE *f, std::function<bool(FILE *, const T &)> cb) const;
  bool read(TFile *f, std::function<bool(TFile *, T *)> cb);
  // Writes a vector of simple types to the given file. Assumes that bitwise
  // read/write of T will work. Returns false in case of error.
  // TODO(rays) Change all callers to use TFile and remove deprecated methods.
  bool Serialize(FILE *fp) const;
  bool Serialize(TFile *fp) const;
  // Reads a vector of simple types from the given file. Assumes that bitwise
  // read/write will work with ReverseN according to sizeof(T).
  // Returns false in case of error.
  // If swap is true, assumes a big/little-endian swap is needed.
  // TFile is assumed to know about swapping.
  bool DeSerialize(bool swap, FILE *fp);
  bool DeSerialize(TFile *fp);
  // Writes a vector of classes to the given file. Assumes the existence of
  // bool T::Serialize(FILE* fp) const that returns false in case of error.
  // Returns false in case of error.
  bool SerializeClasses(FILE *fp) const;
  // Reads a vector of classes from the given file. Assumes the existence of
  // bool T::Deserialize(bool swap, FILE* fp) that returns false in case of
  // error. Also needs T::T() and T::T(constT&), as init_to_size is used in
  // this function. Returns false in case of error.
  // If swap is true, assumes a big/little-endian swap is needed.
  bool DeSerializeClasses(TFile *fp);

  // Reverses the elements of the vector.
  void reverse() {
    for (int i = 0; i < size_used_ / 2; ++i) {
      std::swap(data_[i], data_[size_used_ - 1 - i]);
    }
  }

  // Sorts the members of this vector using the less than comparator (cmp_lt),
  // which compares the values. Useful for GenericVectors to primitive types.
  // Will not work so great for pointers (unless you just want to sort some
  // pointers). You need to provide a specialization to sort_cmp to use
  // your type.
  void sort();

  // Sort the array into the order defined by the qsort function comparator.
  // The comparator function is as defined by qsort, ie. it receives pointers
  // to two Ts and returns negative if the first element is to appear earlier
  // in the result and positive if it is to appear later, with 0 for equal.
  void sort(int (*comparator)(const void *, const void *)) {
    qsort(data_, size_used_, sizeof(*data_), comparator);
  }

  // Swaps the elements with the given indices.
  void swap(int index1, int index2) {
    if (index1 != index2) {
      T tmp = data_[index1];
      data_[index1] = data_[index2];
      data_[index2] = tmp;
    }
  }
  // Returns true if all elements of *this are within the given range.
  // Only uses operator<
  /*bool WithinBounds(const T& rangemin, const T& rangemax) const {
  for (int i = 0; i < size_used_; ++i) {
    if (data_[i] < rangemin || rangemax < data_[i]) {
      return false;
    }
  }
  return true;
}*/

protected:
  // Init the object, allocating size memory.
  void init(int size);

  // We are assuming that the object generally placed in the
  // vector are small enough that for efficiency it makes sense
  // to start with a larger initial size.
  static const int kDefaultVectorSize = 4;
  int32_t size_used_{};
  int32_t size_reserved_{};
  T *data_;
  std::function<void(T)> clear_cb_;
};

// The default FileReader loads the whole file into the vector of char,
// returning false on error.
inline bool LoadDataFromFile(const char *filename, GenericVector<char> *data) {
  bool result = false;
  FILE *fp = fopen(filename, "rb");
  if (fp != nullptr) {
    fseek(fp, 0, SEEK_END);
    auto size = std::ftell(fp);
    fseek(fp, 0, SEEK_SET);
    // Trying to open a directory on Linux sets size to LONG_MAX. Catch it here.
    if (size > 0 && size < LONG_MAX) {
      // reserve an extra byte in case caller wants to append a '\0' character
      data->reserve(size + 1);
      data->resize_no_init(size);

    /* willus mod Dec 2018--weird issue with Win XP and MinGW gcc 7.3.0 */
    /* Can't read entire file at once -- need to break up into smaller blocksize reads */
    {
    int frs,n;
    int blocksize;
    blocksize=1024*1024;
    for (n=0;1;)
        {
        int bs;
        bs= size-n > blocksize ? blocksize : size-n;
        frs=(int)fread(&(*data)[n],1,bs,fp);
        n+=frs;
        if (frs<bs || bs<blocksize || n>=size)
            break;
        }
    result = static_cast<long>((long)n==size);
    }
      /*
      result = static_cast<long>(fread(&(*data)[0], 1, size, fp)) == size;
      */
    }
    fclose(fp);
  }
  return result;
}

// The default FileWriter writes the vector of char to the filename file,
// returning false on error.
inline bool SaveDataToFile(const GenericVector<char> &data, const char *filename) {
  FILE *fp = fopen(filename, "wb");
  if (fp == nullptr) {
    return false;
  }
  bool result = fwrite(&data[0], 1, data.size(), fp) == data.size();
  fclose(fp);
  return result;
}

// Used by sort()
// return < 0 if t1 < t2
// return 0 if t1 == t2
// return > 0 if t1 > t2
template <typename T>
int sort_cmp(const void *t1, const void *t2) {
  const T *a = static_cast<const T *>(t1);
  const T *b = static_cast<const T *>(t2);
  if (*a < *b) {
    return -1;
  }
  if (*b < *a) {
    return 1;
  }
  return 0;
}

// Used by PointerVector::sort()
// return < 0 if t1 < t2
// return 0 if t1 == t2
// return > 0 if t1 > t2
template <typename T>
int sort_ptr_cmp(const void *t1, const void *t2) {
  const T *a = *static_cast<T *const *>(t1);
  const T *b = *static_cast<T *const *>(t2);
  if (*a < *b) {
    return -1;
  }
  if (*b < *a) {
    return 1;
  }
  return 0;
}

// Subclass for a vector of pointers. Use in preference to GenericVector<T*>
// as it provides automatic deletion and correct serialization, with the
// corollary that all copy operations are deep copies of the pointed-to objects.
template <typename T>
class PointerVector : public GenericVector<T *> {
public:
  PointerVector() : GenericVector<T *>() {}
  explicit PointerVector(int size) : GenericVector<T *>(size) {}
  ~PointerVector() {
    // Clear must be called here, even though it is called again by the base,
    // as the base will call the wrong clear.
    clear();
  }
  // Copy must be deep, as the pointers will be automatically deleted on
  // destruction.
  PointerVector(const PointerVector &other) : GenericVector<T *>(other) {
    this->init(other.size());
    this->operator+=(other);
  }
  PointerVector<T> &operator+=(const PointerVector &other) {
    this->reserve(this->size_used_ + other.size_used_);
    for (unsigned i = 0; i < other.size(); ++i) {
      this->push_back(new T(*other.data_[i]));
    }
    return *this;
  }

  PointerVector<T> &operator=(const PointerVector &other) {
    if (&other != this) {
      this->truncate(0);
      this->operator+=(other);
    }
    return *this;
  }

  // Removes an element at the given index and
  // shifts the remaining elements to the left.
  void remove(int index) {
    delete GenericVector<T *>::data_[index];
    GenericVector<T *>::remove(index);
  }

  // Truncates the array to the given size by removing the end.
  // If the current size is less, the array is not expanded.
  void truncate(int size) {
    for (int i = size; i < GenericVector<T *>::size_used_; ++i) {
      delete GenericVector<T *>::data_[i];
    }
    GenericVector<T *>::truncate(size);
  }

  // Clear the array, calling the clear callback function if any.
  // All the owned callbacks are also deleted.
  // If you don't want the callbacks to be deleted, before calling clear, set
  // the callback to nullptr.
  void clear() {
    GenericVector<T *>::delete_data_pointers();
    GenericVector<T *>::clear();
  }

  // Writes a vector of (pointers to) classes to the given file. Assumes the
  // existence of bool T::Serialize(FILE*) const that returns false in case of
  // error. There is no Serialize for simple types, as you would have a
  // normal GenericVector of those.
  // Returns false in case of error.
  bool Serialize(FILE *fp) const {
    int32_t used = GenericVector<T *>::size_used_;
    if (fwrite(&used, sizeof(used), 1, fp) != 1) {
      return false;
    }
    for (int i = 0; i < used; ++i) {
      int8_t non_null = GenericVector<T *>::data_[i] != nullptr;
      if (fwrite(&non_null, sizeof(non_null), 1, fp) != 1) {
        return false;
      }
      if (non_null && !GenericVector<T *>::data_[i]->Serialize(fp)) {
        return false;
      }
    }
    return true;
  }
  bool Serialize(TFile *fp) const {
    int32_t used = GenericVector<T *>::size_used_;
    if (fp->FWrite(&used, sizeof(used), 1) != 1) {
      return false;
    }
    for (int i = 0; i < used; ++i) {
      int8_t non_null = GenericVector<T *>::data_[i] != nullptr;
      if (fp->FWrite(&non_null, sizeof(non_null), 1) != 1) {
        return false;
      }
      if (non_null && !GenericVector<T *>::data_[i]->Serialize(fp)) {
        return false;
      }
    }
    return true;
  }
  // Reads a vector of (pointers to) classes to the given file. Assumes the
  // existence of bool T::DeSerialize(bool, Tfile*) const that returns false in
  // case of error. There is no Serialize for simple types, as you would have a
  // normal GenericVector of those.
  // If swap is true, assumes a big/little-endian swap is needed.
  // Also needs T::T(), as new T is used in this function.
  // Returns false in case of error.
  bool DeSerialize(bool swap, FILE *fp) {
    uint32_t reserved;
    if (fread(&reserved, sizeof(reserved), 1, fp) != 1) {
      return false;
    }
    if (swap) {
      Reverse32(&reserved);
    }
    // Arbitrarily limit the number of elements to protect against bad data.
    assert(reserved <= UINT16_MAX);
    if (reserved > UINT16_MAX) {
      return false;
    }
    GenericVector<T *>::reserve(reserved);
    truncate(0);
    for (uint32_t i = 0; i < reserved; ++i) {
      int8_t non_null;
      if (fread(&non_null, sizeof(non_null), 1, fp) != 1) {
        return false;
      }
      T *item = nullptr;
      if (non_null != 0) {
        item = new T;
        if (!item->DeSerialize(swap, fp)) {
          delete item;
          return false;
        }
        this->push_back(item);
      } else {
        // Null elements should keep their place in the vector.
        this->push_back(nullptr);
      }
    }
    return true;
  }

  // Sorts the items pointed to by the members of this vector using
  // t::operator<().
  void sort() {
    this->GenericVector<T *>::sort(&sort_ptr_cmp<T>);
  }
};

template <typename T>
void GenericVector<T>::init(int size) {
  size_used_ = 0;
  if (size <= 0) {
    data_ = nullptr;
    size_reserved_ = 0;
  } else {
    if (size < kDefaultVectorSize) {
      size = kDefaultVectorSize;
    }
    data_ = new T[size];
    size_reserved_ = size;
  }
  clear_cb_ = nullptr;
}

template <typename T>
GenericVector<T>::~GenericVector() {
  clear();
}

// Reserve some memory. If the internal array contains elements, they are
// copied.
template <typename T>
void GenericVector<T>::reserve(int size) {
  if (size_reserved_ >= size || size <= 0) {
    return;
  }
  if (size < kDefaultVectorSize) {
    size = kDefaultVectorSize;
  }
  T *new_array = new T[size];
  for (int i = 0; i < size_used_; ++i) {
    new_array[i] = data_[i];
  }
  delete[] data_;
  data_ = new_array;
  size_reserved_ = size;
}

template <typename T>
void GenericVector<T>::double_the_size() {
  if (size_reserved_ == 0) {
    reserve(kDefaultVectorSize);
  } else {
    reserve(2 * size_reserved_);
  }
}

// Resizes to size and sets all values to t.
template <typename T>
void GenericVector<T>::init_to_size(int size, const T &t) {
  reserve(size);
  size_used_ = size;
  for (int i = 0; i < size; ++i) {
    data_[i] = t;
  }
}

template <typename T>
void GenericVector<T>::resize(int size, const T &t) {
  init_to_size(size, t);
}

template <typename T>
T &GenericVector<T>::operator[](int index) const {
  assert(index >= 0 && index < size_used_);
  return data_[index];
}

template <typename T>
T &GenericVector<T>::back() const {
  assert(size_used_ > 0);
  return data_[size_used_ - 1];
}
// Returns the last object and removes it.
template <typename T>
T GenericVector<T>::pop_back() {
  assert(size_used_ > 0);
  return data_[--size_used_];
}

// Return the object from an index.
template <typename T>
void GenericVector<T>::set(const T &t, int index) {
  assert(index >= 0 && index < size_used_);
  data_[index] = t;
}

// Shifts the rest of the elements to the right to make
// space for the new elements and inserts the given element
// at the specified index.
template <typename T>
void GenericVector<T>::insert(const T &t, int index) {
  assert(index >= 0 && index <= size_used_);
  if (size_reserved_ == size_used_) {
    double_the_size();
  }
  for (int i = size_used_; i > index; --i) {
    data_[i] = data_[i - 1];
  }
  data_[index] = t;
  size_used_++;
}

// Removes an element at the given index and
// shifts the remaining elements to the left.
template <typename T>
void GenericVector<T>::remove(int index) {
  assert(index >= 0 && index < size_used_);
  for (int i = index; i < size_used_ - 1; ++i) {
    data_[i] = data_[i + 1];
  }
  size_used_--;
}

// Return the index of the T object.
template <typename T>
int GenericVector<T>::get_index(const T &object) const {
  for (int i = 0; i < size_used_; ++i) {
    if (object == data_[i]) {
      return i;
    }
  }
  return -1;
}

// Add an element in the array
template <typename T>
int GenericVector<T>::push_back(T object) {
  int index = 0;
  if (size_used_ == size_reserved_) {
    double_the_size();
  }
  index = size_used_++;
  data_[index] = object;
  return index;
}

template <typename T>
void GenericVector<T>::operator+=(const T &t) {
  push_back(t);
}

template <typename T>
GenericVector<T> &GenericVector<T>::operator+=(const GenericVector &other) {
  this->reserve(size_used_ + other.size_used_);
  for (unsigned i = 0; i < other.size(); ++i) {
    this->operator+=(other.data_[i]);
  }
  return *this;
}

template <typename T>
GenericVector<T> &GenericVector<T>::operator=(const GenericVector &other) {
  if (&other != this) {
    this->truncate(0);
    this->operator+=(other);
  }
  return *this;
}

// Clear the array, calling the callback function if any.
template <typename T>
void GenericVector<T>::clear() {
  if (size_reserved_ > 0 && clear_cb_ != nullptr) {
    for (int i = 0; i < size_used_; ++i) {
      clear_cb_(data_[i]);
    }
  }
  delete[] data_;
  data_ = nullptr;
  size_used_ = 0;
  size_reserved_ = 0;
  clear_cb_ = nullptr;
}

template <typename T>
void GenericVector<T>::delete_data_pointers() {
  for (int i = 0; i < size_used_; ++i) {
    delete data_[i];
  }
}

template <typename T>
bool GenericVector<T>::write(FILE *f, std::function<bool(FILE *, const T &)> cb) const {
  if (fwrite(&size_reserved_, sizeof(size_reserved_), 1, f) != 1) {
    return false;
  }
  if (fwrite(&size_used_, sizeof(size_used_), 1, f) != 1) {
    return false;
  }
  if (cb != nullptr) {
    for (int i = 0; i < size_used_; ++i) {
      if (!cb(f, data_[i])) {
        return false;
      }
    }
  } else {
    if (fwrite(data_, sizeof(T), size_used_, f) != unsigned_size()) {
      return false;
    }
  }
  return true;
}

template <typename T>
bool GenericVector<T>::read(TFile *f, std::function<bool(TFile *, T *)> cb) {
  int32_t reserved;
  if (f->FReadEndian(&reserved, sizeof(reserved), 1) != 1) {
    return false;
  }
  reserve(reserved);
  if (f->FReadEndian(&size_used_, sizeof(size_used_), 1) != 1) {
    return false;
  }
  if (cb != nullptr) {
    for (int i = 0; i < size_used_; ++i) {
      if (!cb(f, data_ + i)) {
        return false;
      }
    }
  } else {
    if (f->FReadEndian(data_, sizeof(T), size_used_) != static_cast<unsigned>(size_used_)) {
      return false;
    }
  }
  return true;
}

// Writes a vector of simple types to the given file. Assumes that bitwise
// read/write of T will work. Returns false in case of error.
template <typename T>
bool GenericVector<T>::Serialize(FILE *fp) const {
  if (fwrite(&size_used_, sizeof(size_used_), 1, fp) != 1) {
    return false;
  }
  if (fwrite(data_, sizeof(*data_), size_used_, fp) != unsigned_size()) {
    return false;
  }
  return true;
}
template <typename T>
bool GenericVector<T>::Serialize(TFile *fp) const {
  if (fp->FWrite(&size_used_, sizeof(size_used_), 1) != 1) {
    return false;
  }
  if (fp->FWrite(data_, sizeof(*data_), size_used_) != size_used_) {
    return false;
  }
  return true;
}

// Reads a vector of simple types from the given file. Assumes that bitwise
// read/write will work with ReverseN according to sizeof(T).
// Returns false in case of error.
// If swap is true, assumes a big/little-endian swap is needed.
template <typename T>
bool GenericVector<T>::DeSerialize(bool swap, FILE *fp) {
  uint32_t reserved;
  if (fread(&reserved, sizeof(reserved), 1, fp) != 1) {
    return false;
  }
  if (swap) {
    Reverse32(&reserved);
  }
  // Arbitrarily limit the number of elements to protect against bad data.
  assert(reserved <= UINT16_MAX);
  if (reserved > UINT16_MAX) {
    return false;
  }
  reserve(reserved);
  size_used_ = reserved;
  if (fread(data_, sizeof(T), size_used_, fp) != unsigned_size()) {
    return false;
  }
  if (swap) {
    for (int i = 0; i < size_used_; ++i) {
      ReverseN(&data_[i], sizeof(data_[i]));
    }
  }
  return true;
}
template <typename T>
bool GenericVector<T>::DeSerialize(TFile *fp) {
  uint32_t reserved;
  if (fp->FReadEndian(&reserved, sizeof(reserved), 1) != 1) {
    return false;
  }
  // Arbitrarily limit the number of elements to protect against bad data.
  const uint32_t limit = 50000000;
  assert(reserved <= limit);
  if (reserved > limit) {
    return false;
  }
  reserve(reserved);
  size_used_ = reserved;
  return fp->FReadEndian(data_, sizeof(T), size_used_) == size_used_;
}

// Writes a vector of classes to the given file. Assumes the existence of
// bool T::Serialize(FILE* fp) const that returns false in case of error.
// Returns false in case of error.
template <typename T>
bool GenericVector<T>::SerializeClasses(FILE *fp) const {
  if (fwrite(&size_used_, sizeof(size_used_), 1, fp) != 1) {
    return false;
  }
  for (int i = 0; i < size_used_; ++i) {
    if (!data_[i].Serialize(fp)) {
      return false;
    }
  }
  return true;
}

// Reads a vector of classes from the given file. Assumes the existence of
// bool T::Deserialize(bool swap, FILE* fp) that returns false in case of
// error. Also needs T::T() and T::T(constT&), as init_to_size is used in
// this function. Returns false in case of error.
// If swap is true, assumes a big/little-endian swap is needed.
template <typename T>
bool GenericVector<T>::DeSerializeClasses(TFile *fp) {
  int32_t reserved;
  if (fp->FReadEndian(&reserved, sizeof(reserved), 1) != 1) {
    return false;
  }
  T empty;
  init_to_size(reserved, empty);
  for (int i = 0; i < reserved; ++i) {
    if (!data_[i].DeSerialize(fp)) {
      return false;
    }
  }
  return true;
}

// This method clear the current object, then, does a shallow copy of
// its argument, and finally invalidates its argument.
template <typename T>
void GenericVector<T>::move(GenericVector<T> *from) {
  this->clear();
  this->data_ = from->data_;
  this->size_reserved_ = from->size_reserved_;
  this->size_used_ = from->size_used_;
  this->clear_cb_ = from->clear_cb_;
  from->data_ = nullptr;
  from->clear_cb_ = nullptr;
  from->size_used_ = 0;
  from->size_reserved_ = 0;
}

template <typename T>
void GenericVector<T>::sort() {
  sort(&sort_cmp<T>);
}

} // namespace tesseract

#endif // TESSERACT_CCUTIL_GENERICVECTOR_H_
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// Licensed under the Apache License, Version 2.0 (the "License");
// you may not use this file except in compliance with the License.
// You may obtain a copy of the License at
// http://www.apache.org/licenses/LICENSE-2.0
// Unless required by applicable law or agreed to in writing, software
// distributed under the License is distributed on an "AS IS" BASIS,
// WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
// See the License for the specific language governing permissions and
// limitations under the License.

#ifndef TESSERACT_OPENCL_OPENCLWRAPPER_H_
#define TESSERACT_OPENCL_OPENCLWRAPPER_H_

#include <allheaders.h>
#include <cstdio>
#include "tprintf.h"

// including CL/cl.h doesn't occur until USE_OPENCL defined below

/**************************************************************************
 * enable/disable use of OpenCL
 **************************************************************************/

#ifdef USE_OPENCL

/* willus mod -- move pix.h inside this section */
#include "pix.h"
#  ifdef __APPLE__
#    include <OpenCL/cl.h>
#  else
#    include <CL/cl.h>
#  endif

namespace tesseract {

class Image;
struct TessDeviceScore;

// device type
enum ds_device_type { DS_DEVICE_NATIVE_CPU = 0, DS_DEVICE_OPENCL_DEVICE };

struct ds_device {
  ds_device_type type;
  cl_device_id oclDeviceID;
  char *oclDeviceName;
  char *oclDriverVersion;
  // a pointer to the score data, the content/format is application defined.
  TessDeviceScore *score;
};

#  ifndef strcasecmp
#    define strcasecmp strcmp
#  endif

#  define MAX_KERNEL_STRING_LEN 64
#  define MAX_CLFILE_NUM 50
#  define MAX_CLKERNEL_NUM 200
#  define MAX_KERNEL_NAME_LEN 64
#  define CL_QUEUE_THREAD_HANDLE_AMD 0x403E
#  define GROUPSIZE_X 16
#  define GROUPSIZE_Y 16
#  define GROUPSIZE_HMORX 256
#  define GROUPSIZE_HMORY 1

struct KernelEnv {
  cl_context mpkContext;
  cl_command_queue mpkCmdQueue;
  cl_program mpkProgram;
  cl_kernel mpkKernel;
  char mckKernelName[150];
};

struct OpenCLEnv {
  cl_platform_id mpOclPlatformID;
  cl_context mpOclContext;
  cl_device_id mpOclDevsID;
  cl_command_queue mpOclCmdQueue;
};
typedef int (*cl_kernel_function)(void **userdata, KernelEnv *kenv);

#  define CHECK_OPENCL(status, name)                                     \
    if (status != CL_SUCCESS) {                                          \
      tprintf("OpenCL error code is %d at   when %s .\n", status, name); \
    }

struct GPUEnv {
  // share vb in all modules in hb library
  cl_platform_id mpPlatformID;
  cl_device_type mDevType;
  cl_context mpContext;
  cl_device_id *mpArryDevsID;
  cl_device_id mpDevID;
  cl_command_queue mpCmdQueue;
  cl_kernel mpArryKernels[MAX_CLFILE_NUM];
  cl_program mpArryPrograms[MAX_CLFILE_NUM];  // one program object maps one
                                              // kernel source file
  char mArryKnelSrcFile[MAX_CLFILE_NUM][256], // the max len of kernel file name is 256
      mArrykernelNames[MAX_CLKERNEL_NUM][MAX_KERNEL_STRING_LEN + 1];
  cl_kernel_function mpArryKnelFuncs[MAX_CLKERNEL_NUM];
  int mnKernelCount, mnFileCount, // only one kernel file
      mnIsUserCreated;            // 1: created , 0:no create and needed to create by
                                  // opencl wrapper
  int mnKhrFp64Flag;
  int mnAmdFp64Flag;
};

class OpenclDevice {
public:
  static GPUEnv gpuEnv;
  static int isInited;
  OpenclDevice();
  ~OpenclDevice();
  static int InitEnv();                  // load dll, call InitOpenclRunEnv(0)
  static int InitOpenclRunEnv(int argc); // RegistOpenclKernel, double flags, compile kernels
  static int InitOpenclRunEnv_DeviceSelection(
      int argc); // RegistOpenclKernel, double flags, compile kernels
  static int RegistOpenclKernel();
  static int ReleaseOpenclRunEnv();
  static int ReleaseOpenclEnv(GPUEnv *gpuInfo);
  static int CompileKernelFile(GPUEnv *gpuInfo, const char *buildOption);
  static int CachedOfKernerPrg(const GPUEnv *gpuEnvCached, const char *clFileName);
  static int GeneratBinFromKernelSource(cl_program program, const char *clFileName);
  static int WriteBinaryToFile(const char *fileName, const char *birary, size_t numBytes);
  static int BinaryGenerated(const char *clFileName, FILE **fhandle);
  // static int CompileKernelFile( const char *filename, GPUEnv *gpuInfo, const
  // char *buildOption );
  static l_uint32 *pixReadFromTiffKernel(l_uint32 *tiffdata, l_int32 w, l_int32 h, l_int32 wpl,
                                         l_uint32 *line);
  static int composeRGBPixelCl(int *tiffdata, int *line, int h, int w);

  /* OpenCL implementations of Morphological operations*/

  // Initialization of OCL buffers used in Morph operations
  static int initMorphCLAllocations(l_int32 wpl, l_int32 h, Image pixs);
  static void releaseMorphCLBuffers();

  static void pixGetLinesCL(Image pixd, Image pixs, Image *pix_vline, Image *pix_hline, Image *pixClosed,
                            bool getpixClosed, l_int32 close_hsize, l_int32 close_vsize,
                            l_int32 open_hsize, l_int32 open_vsize, l_int32 line_hsize,
                            l_int32 line_vsize);

  // int InitOpenclAttr( OpenCLEnv * env );
  // int ReleaseKernel( KernelEnv * env );
  static int SetKernelEnv(KernelEnv *envInfo);
  // int CreateKernel( char * kernelname, KernelEnv * env );
  // int RunKernel( const char *kernelName, void **userdata );
  // int ConvertToString( const char *filename, char **source );
  // int CheckKernelName( KernelEnv *envInfo, const char *kernelName );
  // int RegisterKernelWrapper( const char *kernelName, cl_kernel_function
  // function ); int RunKernelWrapper( cl_kernel_function function, const char *
  // kernelName, void **usrdata ); int GetKernelEnvAndFunc( const char
  // *kernelName, KernelEnv *env, cl_kernel_function *function );

  static int LoadOpencl();
#  ifdef WIN32
  // static int OpenclInite();
  static void FreeOpenclDll();
#  endif

  inline static int AddKernelConfig(int kCount, const char *kName);

  /* for binarization */
  static int HistogramRectOCL(void *imagedata, int bytes_per_pixel, int bytes_per_line, int left,
                              int top, int width, int height, int kHistogramSize,
                              int *histogramAllChannels);

  static int ThresholdRectToPixOCL(unsigned char *imagedata, int bytes_per_pixel,
                                   int bytes_per_line, int *thresholds, int *hi_values, Image *pix,
                                   int rect_height, int rect_width, int rect_top, int rect_left);

  static ds_device getDeviceSelection();
  static ds_device selectedDevice;
  static bool deviceIsSelected;
  static bool selectedDeviceIsOpenCL();
};

}

#endif // USE_OPENCL
#endif // TESSERACT_OPENCL_OPENCLWRAPPER_H_
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///////////////////////////////////////////////////////////////////////


// File:        intsindmatrixsse.cpp


// Description: SSE implementation of 8-bit int SIMD matrix multiply.


// Author:      Ray Smith


//


// (C) Copyright 2017, Google Inc.


// Licensed under the Apache License, Version 2.0 (the "License");


// you may not use this file except in compliance with the License.


// You may obtain a copy of the License at


// http://www.apache.org/licenses/LICENSE-2.0


// Unless required by applicable law or agreed to in writing, software


// distributed under the License is distributed on an "AS IS" BASIS,


// WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.


// See the License for the specific language governing permissions and


// limitations under the License.


///////////////////////////////////////////////////////////////////////





#if !defined(__SSE4_1__)


/* willus mod -- don't throw an error -- just skip */


/*


#  if defined(__i686__) || defined(__x86_64__)


#    error Implementation only for SSE 4.1 capable architectures


#  endif


*/


#else





#  include "intsimdmatrix.h"





#  include <emmintrin.h>


#  include <smmintrin.h>


#  include <cstdint>





namespace tesseract {





// Computes and returns the dot product of the n-vectors u and v.


// Uses Intel SSE intrinsics to access the SIMD instruction set.


static int32_t IntDotProductSSE(const int8_t *u, const int8_t *v, int n) {


  int max_offset = n - 8;


  int offset = 0;


  // Accumulate a set of 4 32-bit sums in sum, by loading 8 pairs of 8-bit


  // values, extending to 16 bit, multiplying to make 32 bit results.


  int32_t result = 0;


  if (offset <= max_offset) {


    offset = 8;


    __m128i packed1 = _mm_loadl_epi64(reinterpret_cast<const __m128i *>(u));


    __m128i packed2 = _mm_loadl_epi64(reinterpret_cast<const __m128i *>(v));


    __m128i sum = _mm_cvtepi8_epi16(packed1);


    packed2 = _mm_cvtepi8_epi16(packed2);


    // The magic _mm_add_epi16 is perfect here. It multiplies 8 pairs of 16 bit


    // ints to make 32 bit results, which are then horizontally added in pairs


    // to make 4 32 bit results that still fit in a 128 bit register.


    sum = _mm_madd_epi16(sum, packed2);


    while (offset <= max_offset) {


      packed1 = _mm_loadl_epi64(reinterpret_cast<const __m128i *>(u + offset));


      packed2 = _mm_loadl_epi64(reinterpret_cast<const __m128i *>(v + offset));


      offset += 8;


      packed1 = _mm_cvtepi8_epi16(packed1);


      packed2 = _mm_cvtepi8_epi16(packed2);


      packed1 = _mm_madd_epi16(packed1, packed2);


      sum = _mm_add_epi32(sum, packed1);


    }


    // Sum the 4 packed 32 bit sums and extract the low result.


    sum = _mm_hadd_epi32(sum, sum);


    sum = _mm_hadd_epi32(sum, sum);


    result = _mm_cvtsi128_si32(sum);


  }


  while (offset < n) {


    result += u[offset] * v[offset];


    ++offset;


  }


  return result;


}





// Computes part of matrix.vector v = Wu. Computes 1 result.


static void PartialMatrixDotVector1(const int8_t *wi, const TFloat *scales, const int8_t *u,


                                    int num_in, TFloat *v) {


  TFloat total = IntDotProductSSE(u, wi, num_in);


  // Add in the bias and correct for integer values.


  *v = (total + wi[num_in] * INT8_MAX) * *scales;


}





static void matrixDotVector(int dim1, int dim2, const int8_t *wi, const TFloat *scales,


                            const int8_t *u, TFloat *v) {


  const int num_out = dim1;


  const int num_in = dim2 - 1;


  int output = 0;





  for (; output < num_out; output++) {


    PartialMatrixDotVector1(wi, scales, u, num_in, v);


    wi += dim2;


    scales++;


    v++;


  }


}





const IntSimdMatrix IntSimdMatrix::intSimdMatrixSSE = {


    matrixDotVector,


    // Number of 32 bit outputs held in each register.


    1,


    // Maximum number of registers that we will use to hold outputs.


    1,


    // Number of 8 bit inputs in the inputs register.


    1,


    // Number of inputs in each weight group.


    1


};





} // namespace tesseract.





#endif
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#ifndef __CONFIG_AUTO_H__

/* willus mod */
#if (defined(__NEON__) || defined(__ARM_NEON__))
#ifndef __ARM_NEON
#define __ARM_NEON
#endif
#ifndef HAVE_NEON
#define HAVE_NEON
#endif
#endif

#ifdef __AVX512F__
#ifndef AVX512F
#define AVX512F
#endif
#ifndef HAVE_AVX512F
#define HAVE_AVX512F
#endif
#endif // __AVX512F__

#ifdef __AVX__
#ifndef AVX
#define AVX
#endif
#ifndef HAVE_AVX
#define HAVE_AVX
#endif
#endif

#ifdef __AVX2__
#ifndef AVX2
#define AVX2
#endif
#ifndef HAVE_AVX2
#define HAVE_AVX2
#endif
#endif

#ifdef __FMA__
#ifndef FMA
#define FMA
#endif
#ifndef HAVE_FMA
#define HAVE_FMA
#endif
#endif

#ifdef __SSE4_1__
#ifndef SSE4_1
#define SSE4_1
#endif
#ifndef HAVE_SSE4_1
#define HAVE_SSE4_1
#endif
#endif

#ifndef FAST_FLOAT
#define FAST_FLOAT
#endif

#ifndef GRAPHICS_DISABLED
#define GRAPHICS_DISABLED
#endif

#ifdef OPENMP_BUILD
#undef OPENMP_BUILD
#endif

#ifdef DISABLED_LEGACY_ENGINE
#undef DISABLED_LEGACY_ENGINE
#endif

#if defined(AVX) || defined(AVX2) || defined(FMA) || defined(SSE4_1)
# define HAS_CPUID
#endif

#define __CONFIG_AUTO_H__
#endif
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///////////////////////////////////////////////////////////////////////


// File:        lstmrecognizer.cpp


// Description: Top-level line recognizer class for LSTM-based networks.


// Author:      Ray Smith


//


// (C) Copyright 2013, Google Inc.


// Licensed under the Apache License, Version 2.0 (the "License");


// you may not use this file except in compliance with the License.


// You may obtain a copy of the License at


// http://www.apache.org/licenses/LICENSE-2.0


// Unless required by applicable law or agreed to in writing, software


// distributed under the License is distributed on an "AS IS" BASIS,


// WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.


// See the License for the specific language governing permissions and


// limitations under the License.


///////////////////////////////////////////////////////////////////////





// Include automatically generated configuration file if running autoconf.


#ifdef HAVE_CONFIG_H


#  include "config_auto.h"


#endif





#include "lstmrecognizer.h"





#include <allheaders.h>


#include "dict.h"


#include "genericheap.h"


#include "helpers.h"


#include "imagedata.h"


#include "input.h"


#include "lstm.h"


#include "normalis.h"


#include "pageres.h"


#include "ratngs.h"


#include "recodebeam.h"


#include "scrollview.h"


#include "statistc.h"


#include "tprintf.h"





#include <unordered_set>


#include <vector>





namespace tesseract {





// Default ratio between dict and non-dict words.


const double kDictRatio = 2.25;


// Default certainty offset to give the dictionary a chance.


const double kCertOffset = -0.085;





LSTMRecognizer::LSTMRecognizer(const std::string &language_data_path_prefix)


    : LSTMRecognizer::LSTMRecognizer() {


  ccutil_.language_data_path_prefix = language_data_path_prefix;


}





LSTMRecognizer::LSTMRecognizer()


    : network_(nullptr)


    , training_flags_(0)


    , training_iteration_(0)


    , sample_iteration_(0)


    , null_char_(UNICHAR_BROKEN)


    , learning_rate_(0.0f)


    , momentum_(0.0f)


    , adam_beta_(0.0f)


    , dict_(nullptr)


    , search_(nullptr)


    , debug_win_(nullptr) {}





LSTMRecognizer::~LSTMRecognizer() {


  delete network_;


  delete dict_;


  delete search_;


}





// Loads a model from mgr, including the dictionary only if lang is not null.


bool LSTMRecognizer::Load(const ParamsVectors *params, const std::string &lang,


                          TessdataManager *mgr) {


  TFile fp;


  if (!mgr->GetComponent(TESSDATA_LSTM, &fp)) {


    return false;


  }


  if (!DeSerialize(mgr, &fp)) {


    return false;


  }


  if (lang.empty()) {


    return true;


  }


  // Allow it to run without a dictionary.


  LoadDictionary(params, lang, mgr);


  return true;


}





// Writes to the given file. Returns false in case of error.


bool LSTMRecognizer::Serialize(const TessdataManager *mgr, TFile *fp) const {


  bool include_charsets = mgr == nullptr || !mgr->IsComponentAvailable(TESSDATA_LSTM_RECODER) ||


                          !mgr->IsComponentAvailable(TESSDATA_LSTM_UNICHARSET);


  if (!network_->Serialize(fp)) {


    return false;


  }


  if (include_charsets && !GetUnicharset().save_to_file(fp)) {


    return false;


  }


  if (!fp->Serialize(network_str_)) {


    return false;


  }


  if (!fp->Serialize(&training_flags_)) {


    return false;


  }


  if (!fp->Serialize(&training_iteration_)) {


    return false;


  }


  if (!fp->Serialize(&sample_iteration_)) {


    return false;


  }


  if (!fp->Serialize(&null_char_)) {


    return false;


  }


  if (!fp->Serialize(&adam_beta_)) {


    return false;


  }


  if (!fp->Serialize(&learning_rate_)) {


    return false;


  }


  if (!fp->Serialize(&momentum_)) {


    return false;


  }


  if (include_charsets && IsRecoding() && !recoder_.Serialize(fp)) {


    return false;


  }


  return true;


}





// Reads from the given file. Returns false in case of error.


bool LSTMRecognizer::DeSerialize(const TessdataManager *mgr, TFile *fp) {


  delete network_;


  network_ = Network::CreateFromFile(fp);


  if (network_ == nullptr) {


    return false;


  }


  bool include_charsets = mgr == nullptr || !mgr->IsComponentAvailable(TESSDATA_LSTM_RECODER) ||


                          !mgr->IsComponentAvailable(TESSDATA_LSTM_UNICHARSET);


  if (include_charsets && !ccutil_.unicharset.load_from_file(fp, false)) {


    return false;


  }


  if (!fp->DeSerialize(network_str_)) {


    return false;


  }


  if (!fp->DeSerialize(&training_flags_)) {


    return false;


  }


  if (!fp->DeSerialize(&training_iteration_)) {


    return false;


  }


  if (!fp->DeSerialize(&sample_iteration_)) {


    return false;


  }


  if (!fp->DeSerialize(&null_char_)) {


    return false;


  }


  if (!fp->DeSerialize(&adam_beta_)) {


    return false;


  }


  if (!fp->DeSerialize(&learning_rate_)) {


    return false;


  }


  if (!fp->DeSerialize(&momentum_)) {


    return false;


  }


  if (include_charsets && !LoadRecoder(fp)) {


    return false;


  }


  if (!include_charsets && !LoadCharsets(mgr)) {


    return false;


  }


  network_->SetRandomizer(&randomizer_);


  network_->CacheXScaleFactor(network_->XScaleFactor());


  return true;


}





// Loads the charsets from mgr.


bool LSTMRecognizer::LoadCharsets(const TessdataManager *mgr) {


  TFile fp;


  if (!mgr->GetComponent(TESSDATA_LSTM_UNICHARSET, &fp)) {


    return false;


  }


  if (!ccutil_.unicharset.load_from_file(&fp, false)) {


    return false;


  }


  if (!mgr->GetComponent(TESSDATA_LSTM_RECODER, &fp)) {


    return false;


  }


  if (!LoadRecoder(&fp)) {


    return false;


  }


  return true;


}





// Loads the Recoder.


bool LSTMRecognizer::LoadRecoder(TFile *fp) {


  if (IsRecoding()) {


    if (!recoder_.DeSerialize(fp)) {


      return false;


    }


    RecodedCharID code;


    recoder_.EncodeUnichar(UNICHAR_SPACE, &code);


    if (code(0) != UNICHAR_SPACE) {


      tprintf("Space was garbled in recoding!!\n");


      return false;


    }


  } else {


    recoder_.SetupPassThrough(GetUnicharset());


    training_flags_ |= TF_COMPRESS_UNICHARSET;


  }


  return true;


}





// Loads the dictionary if possible from the traineddata file.


// Prints a warning message, and returns false but otherwise fails silently


// and continues to work without it if loading fails.


// Note that dictionary load is independent from DeSerialize, but dependent


// on the unicharset matching. This enables training to deserialize a model


// from checkpoint or restore without having to go back and reload the


// dictionary.


// Some parameters have to be passed in (from langdata/config/api via Tesseract)


bool LSTMRecognizer::LoadDictionary(const ParamsVectors *params, const std::string &lang,


                                    TessdataManager *mgr) {


  delete dict_;


  dict_ = new Dict(&ccutil_);


  dict_->user_words_file.ResetFrom(params);


  dict_->user_words_suffix.ResetFrom(params);


  dict_->user_patterns_file.ResetFrom(params);


  dict_->user_patterns_suffix.ResetFrom(params);


  dict_->SetupForLoad(Dict::GlobalDawgCache());


  dict_->LoadLSTM(lang, mgr);


  if (dict_->FinishLoad()) {


    return true; // Success.


  }


  if (log_level <= 0) {


    tprintf("Failed to load any lstm-specific dictionaries for lang %s!!\n", lang.c_str());


  }


  delete dict_;


  dict_ = nullptr;


  return false;


}





// Recognizes the line image, contained within image_data, returning the


// ratings matrix and matching box_word for each WERD_RES in the output.


void LSTMRecognizer::RecognizeLine(const ImageData &image_data,


                                   float invert_threshold, bool debug,


                                   double worst_dict_cert, const TBOX &line_box,


                                   PointerVector<WERD_RES> *words, int lstm_choice_mode,


                                   int lstm_choice_amount) {


  NetworkIO outputs;


  float scale_factor;


  NetworkIO inputs;


  if (!RecognizeLine(image_data, invert_threshold, debug, false, false, &scale_factor, &inputs, &outputs)) {


    return;


  }


  if (search_ == nullptr) {


    search_ = new RecodeBeamSearch(recoder_, null_char_, SimpleTextOutput(), dict_);


  }


  search_->excludedUnichars.clear();


  search_->Decode(outputs, kDictRatio, kCertOffset, worst_dict_cert, &GetUnicharset(),


                  lstm_choice_mode);


  search_->ExtractBestPathAsWords(line_box, scale_factor, debug, &GetUnicharset(), words,


                                  lstm_choice_mode);


  if (lstm_choice_mode) {


    search_->extractSymbolChoices(&GetUnicharset());


    for (int i = 0; i < lstm_choice_amount; ++i) {


      search_->DecodeSecondaryBeams(outputs, kDictRatio, kCertOffset, worst_dict_cert,


                                    &GetUnicharset(), lstm_choice_mode);


      search_->extractSymbolChoices(&GetUnicharset());


    }


    search_->segmentTimestepsByCharacters();


    unsigned char_it = 0;


    for (size_t i = 0; i < words->size(); ++i) {


      for (int j = 0; j < words->at(i)->end; ++j) {


        if (char_it < search_->ctc_choices.size()) {


          words->at(i)->CTC_symbol_choices.push_back(search_->ctc_choices[char_it]);


        }


        if (char_it < search_->segmentedTimesteps.size()) {


          words->at(i)->segmented_timesteps.push_back(search_->segmentedTimesteps[char_it]);


        }


        ++char_it;


      }


      words->at(i)->timesteps =


          search_->combineSegmentedTimesteps(&words->at(i)->segmented_timesteps);


    }


    search_->segmentedTimesteps.clear();


    search_->ctc_choices.clear();


    search_->excludedUnichars.clear();


  }


}





// Helper computes min and mean best results in the output.


void LSTMRecognizer::OutputStats(const NetworkIO &outputs, float *min_output, float *mean_output,


                                 float *sd) {


  const int kOutputScale = INT8_MAX;


  STATS stats(0, kOutputScale);


  for (int t = 0; t < outputs.Width(); ++t) {


    int best_label = outputs.BestLabel(t, nullptr);


    if (best_label != null_char_) {


      float best_output = outputs.f(t)[best_label];


      stats.add(static_cast<int>(kOutputScale * best_output), 1);


    }


  }


  // If the output is all nulls it could be that the photometric interpretation


  // is wrong, so make it look bad, so the other way can win, even if not great.


  if (stats.get_total() == 0) {


    *min_output = 0.0f;


    *mean_output = 0.0f;


    *sd = 1.0f;


  } else {


    *min_output = static_cast<float>(stats.min_bucket()) / kOutputScale;


    *mean_output = stats.mean() / kOutputScale;


    *sd = stats.sd() / kOutputScale;


  }


}





// Recognizes the image_data, returning the labels,


// scores, and corresponding pairs of start, end x-coords in coords.


bool LSTMRecognizer::RecognizeLine(const ImageData &image_data,


                                   float invert_threshold, bool debug,


                                   bool re_invert, bool upside_down, float *scale_factor,


                                   NetworkIO *inputs, NetworkIO *outputs) {


  // This ensures consistent recognition results.


  SetRandomSeed();


  int min_width = network_->XScaleFactor();


  Image pix = Input::PrepareLSTMInputs(image_data, network_, min_width, &randomizer_, scale_factor);


  if (pix == nullptr) {


    /* willus mod -- no warning */


    /*


    tprintf("Line cannot be recognized!!\n");


    */


    return false;


  }


  // Maximum width of image to train on.


  const int kMaxImageWidth = 128 * pixGetHeight(pix);


  if (network_->IsTraining() && pixGetWidth(pix) > kMaxImageWidth) {


    tprintf("Image too large to learn!! Size = %dx%d\n", pixGetWidth(pix), pixGetHeight(pix));


    pix.destroy();


    return false;


  }


  if (upside_down) {


    pixRotate180(pix, pix);


  }


  // Reduction factor from image to coords.


  *scale_factor = min_width / *scale_factor;


  inputs->set_int_mode(IsIntMode());


  SetRandomSeed();


  Input::PreparePixInput(network_->InputShape(), pix, &randomizer_, inputs);


  network_->Forward(debug, *inputs, nullptr, &scratch_space_, outputs);


  // Check for auto inversion.


  if (invert_threshold > 0.0f) {


    float pos_min, pos_mean, pos_sd;


    OutputStats(*outputs, &pos_min, &pos_mean, &pos_sd);


    if (pos_mean < invert_threshold) {


      // Run again inverted and see if it is any better.


      NetworkIO inv_inputs, inv_outputs;


      inv_inputs.set_int_mode(IsIntMode());


      SetRandomSeed();


      pixInvert(pix, pix);


      Input::PreparePixInput(network_->InputShape(), pix, &randomizer_, &inv_inputs);


      network_->Forward(debug, inv_inputs, nullptr, &scratch_space_, &inv_outputs);


      float inv_min, inv_mean, inv_sd;


      OutputStats(inv_outputs, &inv_min, &inv_mean, &inv_sd);


      if (inv_mean > pos_mean) {


        // Inverted did better. Use inverted data.


        if (debug) {


          tprintf("Inverting image: old min=%g, mean=%g, sd=%g, inv %g,%g,%g\n", pos_min, pos_mean,


                  pos_sd, inv_min, inv_mean, inv_sd);


        }


        *outputs = inv_outputs;


        *inputs = inv_inputs;


      } else if (re_invert) {


        // Inverting was not an improvement, so undo and run again, so the


        // outputs match the best forward result.


        SetRandomSeed();


        network_->Forward(debug, *inputs, nullptr, &scratch_space_, outputs);


      }


    }


  }





  pix.destroy();


  if (debug) {


    std::vector<int> labels, coords;


    LabelsFromOutputs(*outputs, &labels, &coords);


#ifndef GRAPHICS_DISABLED


    DisplayForward(*inputs, labels, coords, "LSTMForward", &debug_win_);


#endif


    DebugActivationPath(*outputs, labels, coords);


  }


  return true;


}





// Converts an array of labels to utf-8, whether or not the labels are


// augmented with character boundaries.


std::string LSTMRecognizer::DecodeLabels(const std::vector<int> &labels) {


  std::string result;


  unsigned end = 1;


  for (unsigned start = 0; start < labels.size(); start = end) {


    if (labels[start] == null_char_) {


      end = start + 1;


    } else {


      result += DecodeLabel(labels, start, &end, nullptr);


    }


  }


  return result;


}





#ifndef GRAPHICS_DISABLED





// Displays the forward results in a window with the characters and


// boundaries as determined by the labels and label_coords.


void LSTMRecognizer::DisplayForward(const NetworkIO &inputs, const std::vector<int> &labels,


                                    const std::vector<int> &label_coords, const char *window_name,


                                    ScrollView **window) {


  Image input_pix = inputs.ToPix();


  Network::ClearWindow(false, window_name, pixGetWidth(input_pix), pixGetHeight(input_pix), window);


  int line_height = Network::DisplayImage(input_pix, *window);


  DisplayLSTMOutput(labels, label_coords, line_height, *window);


}





// Displays the labels and cuts at the corresponding xcoords.


// Size of labels should match xcoords.


void LSTMRecognizer::DisplayLSTMOutput(const std::vector<int> &labels,


                                       const std::vector<int> &xcoords, int height,


                                       ScrollView *window) {


  int x_scale = network_->XScaleFactor();


  window->TextAttributes("Arial", height / 4, false, false, false);


  unsigned end = 1;


  for (unsigned start = 0; start < labels.size(); start = end) {


    int xpos = xcoords[start] * x_scale;


    if (labels[start] == null_char_) {


      end = start + 1;


      window->Pen(ScrollView::RED);


    } else {


      window->Pen(ScrollView::GREEN);


      const char *str = DecodeLabel(labels, start, &end, nullptr);


      if (*str == '\\') {


        str = "\\\\";


      }


      xpos = xcoords[(start + end) / 2] * x_scale;


      window->Text(xpos, height, str);


    }


    window->Line(xpos, 0, xpos, height * 3 / 2);


  }


  window->Update();


}





#endif // !GRAPHICS_DISABLED





// Prints debug output detailing the activation path that is implied by the


// label_coords.


void LSTMRecognizer::DebugActivationPath(const NetworkIO &outputs, const std::vector<int> &labels,


                                         const std::vector<int> &xcoords) {


  if (xcoords[0] > 0) {


    DebugActivationRange(outputs, "<null>", null_char_, 0, xcoords[0]);


  }


  unsigned end = 1;


  for (unsigned start = 0; start < labels.size(); start = end) {


    if (labels[start] == null_char_) {


      end = start + 1;


      DebugActivationRange(outputs, "<null>", null_char_, xcoords[start], xcoords[end]);


      continue;


    } else {


      int decoded;


      const char *label = DecodeLabel(labels, start, &end, &decoded);


      DebugActivationRange(outputs, label, labels[start], xcoords[start], xcoords[start + 1]);


      for (unsigned i = start + 1; i < end; ++i) {


        DebugActivationRange(outputs, DecodeSingleLabel(labels[i]), labels[i], xcoords[i],


                             xcoords[i + 1]);


      }


    }


  }


}





// Prints debug output detailing activations and 2nd choice over a range


// of positions.


void LSTMRecognizer::DebugActivationRange(const NetworkIO &outputs, const char *label,


                                          int best_choice, int x_start, int x_end) {


  tprintf("%s=%d On [%d, %d), scores=", label, best_choice, x_start, x_end);


  double max_score = 0.0;


  double mean_score = 0.0;


  const int width = x_end - x_start;


  for (int x = x_start; x < x_end; ++x) {


    const float *line = outputs.f(x);


    const double score = line[best_choice] * 100.0;


    if (score > max_score) {


      max_score = score;


    }


    mean_score += score / width;


    int best_c = 0;


    double best_score = 0.0;


    for (int c = 0; c < outputs.NumFeatures(); ++c) {


      if (c != best_choice && line[c] > best_score) {


        best_c = c;


        best_score = line[c];


      }


    }


    tprintf(" %.3g(%s=%d=%.3g)", score, DecodeSingleLabel(best_c), best_c, best_score * 100.0);


  }


  tprintf(", Mean=%g, max=%g\n", mean_score, max_score);


}





// Helper returns true if the null_char is the winner at t, and it beats the


// null_threshold, or the next choice is space, in which case we will use the


// null anyway.


#if 0 // TODO: unused, remove if still unused after 2020.


static bool NullIsBest(const NetworkIO& output, float null_thr,


                       int null_char, int t) {


  if (output.f(t)[null_char] >= null_thr) return true;


  if (output.BestLabel(t, null_char, null_char, nullptr) != UNICHAR_SPACE)


    return false;


  return output.f(t)[null_char] > output.f(t)[UNICHAR_SPACE];


}


#endif





// Converts the network output to a sequence of labels. Outputs labels, scores


// and start xcoords of each char, and each null_char_, with an additional


// final xcoord for the end of the output.


// The conversion method is determined by internal state.


void LSTMRecognizer::LabelsFromOutputs(const NetworkIO &outputs, std::vector<int> *labels,


                                       std::vector<int> *xcoords) {


  if (SimpleTextOutput()) {


    LabelsViaSimpleText(outputs, labels, xcoords);


  } else {


    LabelsViaReEncode(outputs, labels, xcoords);


  }


}





// As LabelsViaCTC except that this function constructs the best path that


// contains only legal sequences of subcodes for CJK.


void LSTMRecognizer::LabelsViaReEncode(const NetworkIO &output, std::vector<int> *labels,


                                       std::vector<int> *xcoords) {


  if (search_ == nullptr) {


    search_ = new RecodeBeamSearch(recoder_, null_char_, SimpleTextOutput(), dict_);


  }


  search_->Decode(output, 1.0, 0.0, RecodeBeamSearch::kMinCertainty, nullptr);


  search_->ExtractBestPathAsLabels(labels, xcoords);


}





// Converts the network output to a sequence of labels, with scores, using


// the simple character model (each position is a char, and the null_char_ is


// mainly intended for tail padding.)


void LSTMRecognizer::LabelsViaSimpleText(const NetworkIO &output, std::vector<int> *labels,


                                         std::vector<int> *xcoords) {


  labels->clear();


  xcoords->clear();


  const int width = output.Width();


  for (int t = 0; t < width; ++t) {


    float score = 0.0f;


    const int label = output.BestLabel(t, &score);


    if (label != null_char_) {


      labels->push_back(label);


      xcoords->push_back(t);


    }


  }


  xcoords->push_back(width);


}





// Returns a string corresponding to the label starting at start. Sets *end


// to the next start and if non-null, *decoded to the unichar id.


const char *LSTMRecognizer::DecodeLabel(const std::vector<int> &labels, unsigned start, unsigned *end,


                                        int *decoded) {


  *end = start + 1;


  if (IsRecoding()) {


    // Decode labels via recoder_.


    RecodedCharID code;


    if (labels[start] == null_char_) {


      if (decoded != nullptr) {


        code.Set(0, null_char_);


        *decoded = recoder_.DecodeUnichar(code);


      }


      return "<null>";


    }


    unsigned index = start;


    while (index < labels.size() && code.length() < RecodedCharID::kMaxCodeLen) {


      code.Set(code.length(), labels[index++]);


      while (index < labels.size() && labels[index] == null_char_) {


        ++index;


      }


      int uni_id = recoder_.DecodeUnichar(code);


      // If the next label isn't a valid first code, then we need to continue


      // extending even if we have a valid uni_id from this prefix.


      if (uni_id != INVALID_UNICHAR_ID &&


          (index == labels.size() || code.length() == RecodedCharID::kMaxCodeLen ||


           recoder_.IsValidFirstCode(labels[index]))) {


        *end = index;


        if (decoded != nullptr) {


          *decoded = uni_id;


        }


        if (uni_id == UNICHAR_SPACE) {


          return " ";


        }


        return GetUnicharset().get_normed_unichar(uni_id);


      }


    }


    return "<Undecodable>";


  } else {


    if (decoded != nullptr) {


      *decoded = labels[start];


    }


    if (labels[start] == null_char_) {


      return "<null>";


    }


    if (labels[start] == UNICHAR_SPACE) {


      return " ";


    }


    return GetUnicharset().get_normed_unichar(labels[start]);


  }


}





// Returns a string corresponding to a given single label id, falling back to


// a default of ".." for part of a multi-label unichar-id.


const char *LSTMRecognizer::DecodeSingleLabel(int label) {


  if (label == null_char_) {


    return "<null>";


  }


  if (IsRecoding()) {


    // Decode label via recoder_.


    RecodedCharID code;


    code.Set(0, label);


    label = recoder_.DecodeUnichar(code);


    if (label == INVALID_UNICHAR_ID) {


      return ".."; // Part of a bigger code.


    }


  }


  if (label == UNICHAR_SPACE) {


    return " ";


  }


  return GetUnicharset().get_normed_unichar(label);


}





} // namespace tesseract.
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k2pdfopt_v2.54/tesseract_mod/baseapi.cpp

/**********************************************************************


 * File:        baseapi.cpp


 * Description: Simple API for calling tesseract.


 * Author:      Ray Smith


 *


 * (C) Copyright 2006, Google Inc.


 ** Licensed under the Apache License, Version 2.0 (the "License");


 ** you may not use this file except in compliance with the License.


 ** You may obtain a copy of the License at


 ** http://www.apache.org/licenses/LICENSE-2.0


 ** Unless required by applicable law or agreed to in writing, software


 ** distributed under the License is distributed on an "AS IS" BASIS,


 ** WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.


 ** See the License for the specific language governing permissions and


 ** limitations under the License.


 *


 **********************************************************************/





#define _USE_MATH_DEFINES // for M_PI





// Include automatically generated configuration file if running autoconf.


#ifdef HAVE_CONFIG_H


#  include "config_auto.h"


#endif





#include "boxword.h"    // for BoxWord


#include "coutln.h"     // for C_OUTLINE_IT, C_OUTLINE_LIST


#include "dawg_cache.h" // for DawgCache


#include "dict.h"       // for Dict


#include "elst.h"       // for ELIST_ITERATOR, ELISTIZE, ELISTIZEH


#include "environ.h"    // for l_uint8


#ifndef DISABLED_LEGACY_ENGINE


#include "equationdetect.h" // for EquationDetect, destructor of equ_detect_


#endif // ndef DISABLED_LEGACY_ENGINE


#include "errcode.h" // for ASSERT_HOST


#include "helpers.h" // for IntCastRounded, chomp_string


#include "host.h"    // for MAX_PATH


#include "imageio.h" // for IFF_TIFF_G4, IFF_TIFF, IFF_TIFF_G3, ...


#ifndef DISABLED_LEGACY_ENGINE


#  include "intfx.h" // for INT_FX_RESULT_STRUCT


#endif


#include "mutableiterator.h" // for MutableIterator


#include "normalis.h"        // for kBlnBaselineOffset, kBlnXHeight


#if defined(USE_OPENCL)


#  include "openclwrapper.h" // for OpenclDevice


#endif


#include "pageres.h"         // for PAGE_RES_IT, WERD_RES, PAGE_RES, CR_DE...


#include "paragraphs.h"      // for DetectParagraphs


#include "params.h"          // for BoolParam, IntParam, DoubleParam, Stri...


#include "pdblock.h"         // for PDBLK


#include "points.h"          // for FCOORD


#include "polyblk.h"         // for POLY_BLOCK


#include "rect.h"            // for TBOX


#include "stepblob.h"        // for C_BLOB_IT, C_BLOB, C_BLOB_LIST


#include "tessdatamanager.h" // for TessdataManager, kTrainedDataSuffix


#include "tesseractclass.h"  // for Tesseract


#include "tprintf.h"         // for tprintf


#include "werd.h"            // for WERD, WERD_IT, W_FUZZY_NON, W_FUZZY_SP


#include "thresholder.h"     // for ImageThresholder





#include <tesseract/baseapi.h>


#include <tesseract/ocrclass.h>       // for ETEXT_DESC


#include <tesseract/osdetect.h>       // for OSResults, OSBestResult, OrientationId...


#include <tesseract/renderer.h>       // for TessResultRenderer


#include <tesseract/resultiterator.h> // for ResultIterator





#include <cmath>    // for round, M_PI


#include <cstdint>  // for int32_t


#include <cstring>  // for strcmp, strcpy


#include <fstream>  // for size_t


#include <iostream> // for std::cin


#include <locale>   // for std::locale::classic


#include <memory>   // for std::unique_ptr


#include <set>      // for std::pair


#include <sstream>  // for std::stringstream


#include <vector>   // for std::vector





#include <allheaders.h> // for pixDestroy, boxCreate, boxaAddBox, box...


#ifdef HAVE_LIBCURL


#  include <curl/curl.h>


#endif





#ifdef __linux__


#  include <csignal> // for sigaction, SA_RESETHAND, SIGBUS, SIGFPE


#endif





#if defined(_WIN32)


#  include <fcntl.h>


#  include <io.h>


#else


#  include <dirent.h> // for closedir, opendir, readdir, DIR, dirent


#  include <libgen.h>


#  include <sys/stat.h> // for stat, S_IFDIR


#  include <sys/types.h>


#  include <unistd.h>


#endif // _WIN32





namespace tesseract {





static BOOL_VAR(stream_filelist, false, "Stream a filelist from stdin");


static STRING_VAR(document_title, "", "Title of output document (used for hOCR and PDF output)");


#ifdef HAVE_LIBCURL


static INT_VAR(curl_timeout, 0, "Timeout for curl in seconds");


#endif





/** Minimum sensible image size to be worth running tesseract. */


const int kMinRectSize = 10;


/** Character returned when Tesseract couldn't recognize as anything. */


const char kTesseractReject = '~';


/** Character used by UNLV error counter as a reject. */


const char kUNLVReject = '~';


/** Character used by UNLV as a suspect marker. */


const char kUNLVSuspect = '^';


/**


 * Temp file used for storing current parameters before applying retry values.


 */


static const char *kOldVarsFile = "failed_vars.txt";





#ifndef DISABLED_LEGACY_ENGINE


/**


 * Filename used for input image file, from which to derive a name to search


 * for a possible UNLV zone file, if none is specified by SetInputName.


 */


static const char *kInputFile = "noname.tif";


static const char kUnknownFontName[] = "UnknownFont";





static STRING_VAR(classify_font_name, kUnknownFontName,


                  "Default font name to be used in training");





// Finds the name of the training font and returns it in fontname, by cutting


// it out based on the expectation that the filename is of the form:


// /path/to/dir/[lang].[fontname].exp[num]


// The [lang], [fontname] and [num] fields should not have '.' characters.


// If the global parameter classify_font_name is set, its value is used instead.


static void ExtractFontName(const char* filename, std::string* fontname) {


  *fontname = classify_font_name;


  if (*fontname == kUnknownFontName) {


    // filename is expected to be of the form [lang].[fontname].exp[num]


    // The [lang], [fontname] and [num] fields should not have '.' characters.


    const char *basename = strrchr(filename, '/');


    const char *firstdot = strchr(basename ? basename : filename, '.');


    const char *lastdot  = strrchr(filename, '.');


    if (firstdot != lastdot && firstdot != nullptr && lastdot != nullptr) {


      ++firstdot;


      *fontname = firstdot;


      fontname->resize(lastdot - firstdot);


    }


  }


}


#endif





/* Add all available languages recursively.


 */


static void addAvailableLanguages(const std::string &datadir, const std::string &base,


                                  std::vector<std::string> *langs) {


  auto base2 = base;


  if (!base2.empty()) {


    base2 += "/";


  }


  const size_t extlen = sizeof(kTrainedDataSuffix);


#ifdef _WIN32


  WIN32_FIND_DATA data;


  HANDLE handle = FindFirstFile((datadir + base2 + "*").c_str(), &data);


  if (handle != INVALID_HANDLE_VALUE) {


    BOOL result = TRUE;


    for (; result;) {


      char *name = data.cFileName;


      // Skip '.', '..', and hidden files


      if (name[0] != '.') {


        if ((data.dwFileAttributes & FILE_ATTRIBUTE_DIRECTORY) == FILE_ATTRIBUTE_DIRECTORY) {


          addAvailableLanguages(datadir, base2 + name, langs);


        } else {


          size_t len = strlen(name);


          if (len > extlen && name[len - extlen] == '.' &&


              strcmp(&name[len - extlen + 1], kTrainedDataSuffix) == 0) {


            name[len - extlen] = '\0';


            langs->push_back(base2 + name);


          }


        }


      }


      result = FindNextFile(handle, &data);


    }


    FindClose(handle);


  }


#else // _WIN32


  DIR *dir = opendir((datadir + base).c_str());


  if (dir != nullptr) {


    dirent *de;


    while ((de = readdir(dir))) {


      char *name = de->d_name;


      // Skip '.', '..', and hidden files


      if (name[0] != '.') {


        struct stat st;


        if (stat((datadir + base2 + name).c_str(), &st) == 0 && (st.st_mode & S_IFDIR) == S_IFDIR) {


          addAvailableLanguages(datadir, base2 + name, langs);


        } else {


          size_t len = strlen(name);


          if (len > extlen && name[len - extlen] == '.' &&


              strcmp(&name[len - extlen + 1], kTrainedDataSuffix) == 0) {


            name[len - extlen] = '\0';


            langs->push_back(base2 + name);


          }


        }


      }


    }


    closedir(dir);


  }


#endif


}





TessBaseAPI::TessBaseAPI()


    : tesseract_(nullptr)


    , osd_tesseract_(nullptr)


    , equ_detect_(nullptr)


    , reader_(nullptr)


    ,


    // thresholder_ is initialized to nullptr here, but will be set before use


    // by: A constructor of a derived API or created


    // implicitly when used in InternalSetImage.


    thresholder_(nullptr)


    , paragraph_models_(nullptr)


    , block_list_(nullptr)


    , page_res_(nullptr)


    , last_oem_requested_(OEM_DEFAULT)


    , recognition_done_(false)


    , rect_left_(0)


    , rect_top_(0)


    , rect_width_(0)


    , rect_height_(0)


    , image_width_(0)


    , image_height_(0) {


}





TessBaseAPI::~TessBaseAPI() {


  End();


}





/**


 * Returns the version identifier as a static string. Do not delete.


 */


const char *TessBaseAPI::Version() {


  return TESSERACT_VERSION_STR;


}





/**


 * If compiled with OpenCL AND an available OpenCL


 * device is deemed faster than serial code, then


 * "device" is populated with the cl_device_id


 * and returns sizeof(cl_device_id)


 * otherwise *device=nullptr and returns 0.


 */


size_t TessBaseAPI::getOpenCLDevice(void **data) {


#ifdef USE_OPENCL


  ds_device device = OpenclDevice::getDeviceSelection();


  if (device.type == DS_DEVICE_OPENCL_DEVICE) {


    *data = new cl_device_id;


    memcpy(*data, &device.oclDeviceID, sizeof(cl_device_id));


    return sizeof(cl_device_id);


  }


#endif





  *data = nullptr;


  return 0;


}





/**


 * Set the name of the input file. Needed only for training and


 * loading a UNLV zone file.


 */


void TessBaseAPI::SetInputName(const char *name) {


  input_file_ = name ? name : "";


}





/** Set the name of the output files. Needed only for debugging. */


void TessBaseAPI::SetOutputName(const char *name) {


  output_file_ = name ? name : "";


}





bool TessBaseAPI::SetVariable(const char *name, const char *value) {


  if (tesseract_ == nullptr) {


    tesseract_ = new Tesseract;


  }


  return ParamUtils::SetParam(name, value, SET_PARAM_CONSTRAINT_NON_INIT_ONLY,


                              tesseract_->params());


}





bool TessBaseAPI::SetDebugVariable(const char *name, const char *value) {


  if (tesseract_ == nullptr) {


    tesseract_ = new Tesseract;


  }


  return ParamUtils::SetParam(name, value, SET_PARAM_CONSTRAINT_DEBUG_ONLY, tesseract_->params());


}





bool TessBaseAPI::GetIntVariable(const char *name, int *value) const {


  auto *p = ParamUtils::FindParam<IntParam>(name, GlobalParams()->int_params,


                                            tesseract_->params()->int_params);


  if (p == nullptr) {


    return false;


  }


  *value = (int32_t)(*p);


  return true;


}





bool TessBaseAPI::GetBoolVariable(const char *name, bool *value) const {


  auto *p = ParamUtils::FindParam<BoolParam>(name, GlobalParams()->bool_params,


                                             tesseract_->params()->bool_params);


  if (p == nullptr) {


    return false;


  }


  *value = bool(*p);


  return true;


}





const char *TessBaseAPI::GetStringVariable(const char *name) const {


  auto *p = ParamUtils::FindParam<StringParam>(name, GlobalParams()->string_params,


                                               tesseract_->params()->string_params);


  return (p != nullptr) ? p->c_str() : nullptr;


}





bool TessBaseAPI::GetDoubleVariable(const char *name, double *value) const {


  auto *p = ParamUtils::FindParam<DoubleParam>(name, GlobalParams()->double_params,


                                               tesseract_->params()->double_params);


  if (p == nullptr) {


    return false;


  }


  *value = (double)(*p);


  return true;


}





/** Get value of named variable as a string, if it exists. */


bool TessBaseAPI::GetVariableAsString(const char *name, std::string *val) const {


  return ParamUtils::GetParamAsString(name, tesseract_->params(), val);


}





#ifndef DISABLED_LEGACY_ENGINE





/** Print Tesseract fonts table to the given file. */


void TessBaseAPI::PrintFontsTable(FILE *fp) const {


  const int fontinfo_size = tesseract_->get_fontinfo_table().size();


  for (int font_index = 1; font_index < fontinfo_size; ++font_index) {


    FontInfo font = tesseract_->get_fontinfo_table().at(font_index);


    fprintf(fp, "ID=%3d: %s is_italic=%s is_bold=%s"


                " is_fixed_pitch=%s is_serif=%s is_fraktur=%s\n",


                font_index, font.name,


                font.is_italic() ? "true" : "false",


                font.is_bold() ? "true" : "false",


                font.is_fixed_pitch() ? "true" : "false",


                font.is_serif() ? "true" : "false",


                font.is_fraktur() ? "true" : "false");


  }


}





#endif





/** Print Tesseract parameters to the given file. */


void TessBaseAPI::PrintVariables(FILE *fp) const {


  ParamUtils::PrintParams(fp, tesseract_->params());


}





/**


 * The datapath must be the name of the data directory or


 * some other file in which the data directory resides (for instance argv[0].)


 * The language is (usually) an ISO 639-3 string or nullptr will default to eng.


 * If numeric_mode is true, then only digits and Roman numerals will


 * be returned.


 * @return: 0 on success and -1 on initialization failure.


 */


int TessBaseAPI::Init(const char *datapath, const char *language, OcrEngineMode oem, char **configs,


                      int configs_size, const std::vector<std::string> *vars_vec,


                      const std::vector<std::string> *vars_values, bool set_only_non_debug_params) {


  return Init(datapath, 0, language, oem, configs, configs_size, vars_vec, vars_values,


              set_only_non_debug_params, nullptr);


}





// In-memory version reads the traineddata file directly from the given


// data[data_size] array. Also implements the version with a datapath in data,


// flagged by data_size = 0.


int TessBaseAPI::Init(const char *data, int data_size, const char *language, OcrEngineMode oem,


                      char **configs, int configs_size, const std::vector<std::string> *vars_vec,


                      const std::vector<std::string> *vars_values, bool set_only_non_debug_params,


                      FileReader reader) {


  if (language == nullptr) {


    language = "";


  }


  if (data == nullptr) {


    data = "";


  }


  std::string datapath = data_size == 0 ? data : language;


  // If the datapath, OcrEngineMode or the language have changed - start again.


  // Note that the language_ field stores the last requested language that was


  // initialized successfully, while tesseract_->lang stores the language


  // actually used. They differ only if the requested language was nullptr, in


  // which case tesseract_->lang is set to the Tesseract default ("eng").


  if (tesseract_ != nullptr &&


      (datapath_.empty() || language_.empty() || datapath_ != datapath ||


       last_oem_requested_ != oem || (language_ != language && tesseract_->lang != language))) {


    delete tesseract_;


    tesseract_ = nullptr;


  }


#ifdef USE_OPENCL


  OpenclDevice od;


  od.InitEnv();


#endif


  bool reset_classifier = true;


  if (tesseract_ == nullptr) {


    reset_classifier = false;


    tesseract_ = new Tesseract;


    if (reader != nullptr) {


      reader_ = reader;


    }


    TessdataManager mgr(reader_);


    if (data_size != 0) {


      mgr.LoadMemBuffer(language, data, data_size);


    }


    if (tesseract_->init_tesseract(datapath.c_str(), output_file_.c_str(), language, oem, configs,


                                   configs_size, vars_vec, vars_values, set_only_non_debug_params,


                                   &mgr) != 0) {


      return -1;


    }


  }





  // Update datapath and language requested for the last valid initialization.


  datapath_ = datapath;


  if (datapath_.empty() && !tesseract_->datadir.empty()) {


    datapath_ = tesseract_->datadir;


  }





  language_ = language;


  last_oem_requested_ = oem;





#ifndef DISABLED_LEGACY_ENGINE


  // For same language and datapath, just reset the adaptive classifier.


  if (reset_classifier) {


    tesseract_->ResetAdaptiveClassifier();


  }


#endif // ndef DISABLED_LEGACY_ENGINE


  return 0;


}





/**


 * Returns the languages string used in the last valid initialization.


 * If the last initialization specified "deu+hin" then that will be


 * returned. If hin loaded eng automatically as well, then that will


 * not be included in this list. To find the languages actually


 * loaded use GetLoadedLanguagesAsVector.


 * The returned string should NOT be deleted.


 */


const char *TessBaseAPI::GetInitLanguagesAsString() const {


  return language_.c_str();


}





/**


 * Returns the loaded languages in the vector of std::string.


 * Includes all languages loaded by the last Init, including those loaded


 * as dependencies of other loaded languages.


 */


void TessBaseAPI::GetLoadedLanguagesAsVector(std::vector<std::string> *langs) const {


  langs->clear();


  if (tesseract_ != nullptr) {


    langs->push_back(tesseract_->lang);


    int num_subs = tesseract_->num_sub_langs();


    for (int i = 0; i < num_subs; ++i) {


      langs->push_back(tesseract_->get_sub_lang(i)->lang);


    }


  }


}





/**


 * Returns the available languages in the sorted vector of std::string.


 */


void TessBaseAPI::GetAvailableLanguagesAsVector(std::vector<std::string> *langs) const {


  langs->clear();


  if (tesseract_ != nullptr) {


    addAvailableLanguages(tesseract_->datadir, "", langs);


    std::sort(langs->begin(), langs->end());


  }


}





/**


 * Init only for page layout analysis. Use only for calls to SetImage and


 * AnalysePage. Calls that attempt recognition will generate an error.


 */


void TessBaseAPI::InitForAnalysePage() {


  if (tesseract_ == nullptr) {


    tesseract_ = new Tesseract;


#ifndef DISABLED_LEGACY_ENGINE


    tesseract_->InitAdaptiveClassifier(nullptr);


#endif


  }


}





/**


 * Read a "config" file containing a set of parameter name, value pairs.


 * Searches the standard places: tessdata/configs, tessdata/tessconfigs


 * and also accepts a relative or absolute path name.


 */


void TessBaseAPI::ReadConfigFile(const char *filename) {


  tesseract_->read_config_file(filename, SET_PARAM_CONSTRAINT_NON_INIT_ONLY);


}





/** Same as above, but only set debug params from the given config file. */


void TessBaseAPI::ReadDebugConfigFile(const char *filename) {


  tesseract_->read_config_file(filename, SET_PARAM_CONSTRAINT_DEBUG_ONLY);


}





/**


 * Set the current page segmentation mode. Defaults to PSM_AUTO.


 * The mode is stored as an IntParam so it can also be modified by


 * ReadConfigFile or SetVariable("tessedit_pageseg_mode", mode as string).


 */


void TessBaseAPI::SetPageSegMode(PageSegMode mode) {


  if (tesseract_ == nullptr) {


    tesseract_ = new Tesseract;


  }


  tesseract_->tessedit_pageseg_mode.set_value(mode);


}





/** Return the current page segmentation mode. */


PageSegMode TessBaseAPI::GetPageSegMode() const {


  if (tesseract_ == nullptr) {


    return PSM_SINGLE_BLOCK;


  }


  return static_cast<PageSegMode>(static_cast<int>(tesseract_->tessedit_pageseg_mode));


}





/**


 * Recognize a rectangle from an image and return the result as a string.


 * May be called many times for a single Init.


 * Currently has no error checking.


 * Greyscale of 8 and color of 24 or 32 bits per pixel may be given.


 * Palette color images will not work properly and must be converted to


 * 24 bit.


 * Binary images of 1 bit per pixel may also be given but they must be


 * byte packed with the MSB of the first byte being the first pixel, and a


 * one pixel is WHITE. For binary images set bytes_per_pixel=0.


 * The recognized text is returned as a char* which is coded


 * as UTF8 and must be freed with the delete [] operator.


 */


char *TessBaseAPI::TesseractRect(const unsigned char *imagedata, int bytes_per_pixel,


                                 int bytes_per_line, int left, int top, int width, int height) {


  if (tesseract_ == nullptr || width < kMinRectSize || height < kMinRectSize) {


    return nullptr; // Nothing worth doing.


  }





  // Since this original api didn't give the exact size of the image,


  // we have to invent a reasonable value.


  int bits_per_pixel = bytes_per_pixel == 0 ? 1 : bytes_per_pixel * 8;


  SetImage(imagedata, bytes_per_line * 8 / bits_per_pixel, height + top, bytes_per_pixel,


           bytes_per_line);


  SetRectangle(left, top, width, height);





  return GetUTF8Text();


}





#ifndef DISABLED_LEGACY_ENGINE


/**


 * Call between pages or documents etc to free up memory and forget


 * adaptive data.


 */


void TessBaseAPI::ClearAdaptiveClassifier() {


  if (tesseract_ == nullptr) {


    return;


  }


  tesseract_->ResetAdaptiveClassifier();


  tesseract_->ResetDocumentDictionary();


}


#endif // ndef DISABLED_LEGACY_ENGINE





/**


 * Provide an image for Tesseract to recognize. Format is as


 * TesseractRect above. Copies the image buffer and converts to Pix.


 * SetImage clears all recognition results, and sets the rectangle to the


 * full image, so it may be followed immediately by a GetUTF8Text, and it


 * will automatically perform recognition.


 */


void TessBaseAPI::SetImage(const unsigned char *imagedata, int width, int height,


                           int bytes_per_pixel, int bytes_per_line) {


  if (InternalSetImage()) {


    thresholder_->SetImage(imagedata, width, height, bytes_per_pixel, bytes_per_line);


    SetInputImage(thresholder_->GetPixRect());


  }


}





void TessBaseAPI::SetSourceResolution(int ppi) {


  if (thresholder_) {


    thresholder_->SetSourceYResolution(ppi);


  } else {


    tprintf("Please call SetImage before SetSourceResolution.\n");


  }


}





/**


 * Provide an image for Tesseract to recognize. As with SetImage above,


 * Tesseract takes its own copy of the image, so it need not persist until


 * after Recognize.


 * Pix vs raw, which to use?


 * Use Pix where possible. Tesseract uses Pix as its internal representation


 * and it is therefore more efficient to provide a Pix directly.


 */


void TessBaseAPI::SetImage(Pix *pix) {


  if (InternalSetImage()) {


    if (pixGetSpp(pix) == 4 && pixGetInputFormat(pix) == IFF_PNG) {


      // remove alpha channel from png


      Pix *p1 = pixRemoveAlpha(pix);


      pixSetSpp(p1, 3);


      (void)pixCopy(pix, p1);


      pixDestroy(&p1);


    }


    thresholder_->SetImage(pix);


    SetInputImage(thresholder_->GetPixRect());


  }


}





/**


 * Restrict recognition to a sub-rectangle of the image. Call after SetImage.


 * Each SetRectangle clears the recogntion results so multiple rectangles


 * can be recognized with the same image.


 */


void TessBaseAPI::SetRectangle(int left, int top, int width, int height) {


  if (thresholder_ == nullptr) {


    return;


  }


  thresholder_->SetRectangle(left, top, width, height);


  ClearResults();


}





/**


 * ONLY available after SetImage if you have Leptonica installed.


 * Get a copy of the internal thresholded image from Tesseract.


 */


Pix *TessBaseAPI::GetThresholdedImage() {


  if (tesseract_ == nullptr || thresholder_ == nullptr) {


    return nullptr;


  }


  if (tesseract_->pix_binary() == nullptr && !Threshold(&tesseract_->mutable_pix_binary()->pix_)) {


    return nullptr;


  }


  return tesseract_->pix_binary().clone();


}





/**


 * Get the result of page layout analysis as a leptonica-style


 * Boxa, Pixa pair, in reading order.


 * Can be called before or after Recognize.


 */


Boxa *TessBaseAPI::GetRegions(Pixa **pixa) {


  return GetComponentImages(RIL_BLOCK, false, pixa, nullptr);


}





/**


 * Get the textlines as a leptonica-style Boxa, Pixa pair, in reading order.


 * Can be called before or after Recognize.


 * If blockids is not nullptr, the block-id of each line is also returned as an


 * array of one element per line. delete [] after use.


 * If paraids is not nullptr, the paragraph-id of each line within its block is


 * also returned as an array of one element per line. delete [] after use.


 */


Boxa *TessBaseAPI::GetTextlines(const bool raw_image, const int raw_padding, Pixa **pixa,


                                int **blockids, int **paraids) {


  return GetComponentImages(RIL_TEXTLINE, true, raw_image, raw_padding, pixa, blockids, paraids);


}





/**


 * Get textlines and strips of image regions as a leptonica-style Boxa, Pixa


 * pair, in reading order. Enables downstream handling of non-rectangular


 * regions.


 * Can be called before or after Recognize.


 * If blockids is not nullptr, the block-id of each line is also returned as an


 * array of one element per line. delete [] after use.


 */


Boxa *TessBaseAPI::GetStrips(Pixa **pixa, int **blockids) {


  return GetComponentImages(RIL_TEXTLINE, false, pixa, blockids);


}





/**


 * Get the words as a leptonica-style


 * Boxa, Pixa pair, in reading order.


 * Can be called before or after Recognize.


 */


Boxa *TessBaseAPI::GetWords(Pixa **pixa) {


  return GetComponentImages(RIL_WORD, true, pixa, nullptr);


}





/**


 * Gets the individual connected (text) components (created


 * after pages segmentation step, but before recognition)


 * as a leptonica-style Boxa, Pixa pair, in reading order.


 * Can be called before or after Recognize.


 */


Boxa *TessBaseAPI::GetConnectedComponents(Pixa **pixa) {


  return GetComponentImages(RIL_SYMBOL, true, pixa, nullptr);


}





/**


 * Get the given level kind of components (block, textline, word etc.) as a


 * leptonica-style Boxa, Pixa pair, in reading order.


 * Can be called before or after Recognize.


 * If blockids is not nullptr, the block-id of each component is also returned


 * as an array of one element per component. delete [] after use.


 * If text_only is true, then only text components are returned.


 */


Boxa *TessBaseAPI::GetComponentImages(PageIteratorLevel level, bool text_only, bool raw_image,


                                      const int raw_padding, Pixa **pixa, int **blockids,


                                      int **paraids) {


  /*non-const*/ std::unique_ptr</*non-const*/ PageIterator> page_it(GetIterator());


  if (page_it == nullptr) {


    page_it.reset(AnalyseLayout());


  }


  if (page_it == nullptr) {


    return nullptr; // Failed.


  }





  // Count the components to get a size for the arrays.


  int component_count = 0;


  int left, top, right, bottom;





  if (raw_image) {


    // Get bounding box in original raw image with padding.


    do {


      if (page_it->BoundingBox(level, raw_padding, &left, &top, &right, &bottom) &&


          (!text_only || PTIsTextType(page_it->BlockType()))) {


        ++component_count;


      }


    } while (page_it->Next(level));


  } else {


    // Get bounding box from binarized imaged. Note that this could be


    // differently scaled from the original image.


    do {


      if (page_it->BoundingBoxInternal(level, &left, &top, &right, &bottom) &&


          (!text_only || PTIsTextType(page_it->BlockType()))) {


        ++component_count;


      }


    } while (page_it->Next(level));


  }





  Boxa *boxa = boxaCreate(component_count);


  if (pixa != nullptr) {


    *pixa = pixaCreate(component_count);


  }


  if (blockids != nullptr) {


    *blockids = new int[component_count];


  }


  if (paraids != nullptr) {


    *paraids = new int[component_count];


  }





  int blockid = 0;


  int paraid = 0;


  int component_index = 0;


  page_it->Begin();


  do {


    bool got_bounding_box;


    if (raw_image) {


      got_bounding_box = page_it->BoundingBox(level, raw_padding, &left, &top, &right, &bottom);


    } else {


      got_bounding_box = page_it->BoundingBoxInternal(level, &left, &top, &right, &bottom);


    }


    if (got_bounding_box && (!text_only || PTIsTextType(page_it->BlockType()))) {


      Box *lbox = boxCreate(left, top, right - left, bottom - top);


      boxaAddBox(boxa, lbox, L_INSERT);


      if (pixa != nullptr) {


        Pix *pix = nullptr;


        if (raw_image) {


          pix = page_it->GetImage(level, raw_padding, GetInputImage(), &left, &top);


        } else {


          pix = page_it->GetBinaryImage(level);


        }


        pixaAddPix(*pixa, pix, L_INSERT);


        pixaAddBox(*pixa, lbox, L_CLONE);


      }


      if (paraids != nullptr) {


        (*paraids)[component_index] = paraid;


        if (page_it->IsAtFinalElement(RIL_PARA, level)) {


          ++paraid;


        }


      }


      if (blockids != nullptr) {


        (*blockids)[component_index] = blockid;


        if (page_it->IsAtFinalElement(RIL_BLOCK, level)) {


          ++blockid;


          paraid = 0;


        }


      }


      ++component_index;


    }


  } while (page_it->Next(level));


  return boxa;


}





int TessBaseAPI::GetThresholdedImageScaleFactor() const {


  if (thresholder_ == nullptr) {


    return 0;


  }


  return thresholder_->GetScaleFactor();


}





/**


 * Runs page layout analysis in the mode set by SetPageSegMode.


 * May optionally be called prior to Recognize to get access to just


 * the page layout results. Returns an iterator to the results.


 * If merge_similar_words is true, words are combined where suitable for use


 * with a line recognizer. Use if you want to use AnalyseLayout to find the


 * textlines, and then want to process textline fragments with an external


 * line recognizer.


 * Returns nullptr on error or an empty page.


 * The returned iterator must be deleted after use.


 * WARNING! This class points to data held within the TessBaseAPI class, and


 * therefore can only be used while the TessBaseAPI class still exists and


 * has not been subjected to a call of Init, SetImage, Recognize, Clear, End


 * DetectOS, or anything else that changes the internal PAGE_RES.


 */


PageIterator *TessBaseAPI::AnalyseLayout() {


  return AnalyseLayout(false);


}





PageIterator *TessBaseAPI::AnalyseLayout(bool merge_similar_words) {


  if (FindLines() == 0) {


    if (block_list_->empty()) {


      return nullptr; // The page was empty.


    }


    page_res_ = new PAGE_RES(merge_similar_words, block_list_, nullptr);


    DetectParagraphs(false);


    return new PageIterator(page_res_, tesseract_, thresholder_->GetScaleFactor(),


                            thresholder_->GetScaledYResolution(), rect_left_, rect_top_,


                            rect_width_, rect_height_);


  }


  return nullptr;


}





/**


 * Recognize the tesseract global image and return the result as Tesseract


 * internal structures.


 */


int TessBaseAPI::Recognize(ETEXT_DESC *monitor) {


  if (tesseract_ == nullptr) {


    return -1;


  }


  if (FindLines() != 0) {


    return -1;


  }


  delete page_res_;


  if (block_list_->empty()) {


    page_res_ = new PAGE_RES(false, block_list_, &tesseract_->prev_word_best_choice_);


    return 0; // Empty page.


  }





  tesseract_->SetBlackAndWhitelist();


  recognition_done_ = true;


#ifndef DISABLED_LEGACY_ENGINE


  if (tesseract_->tessedit_resegment_from_line_boxes) {


    page_res_ = tesseract_->ApplyBoxes(input_file_.c_str(), true, block_list_);


  } else if (tesseract_->tessedit_resegment_from_boxes) {


    page_res_ = tesseract_->ApplyBoxes(input_file_.c_str(), false, block_list_);


  } else


#endif // ndef DISABLED_LEGACY_ENGINE


  {


    page_res_ =


        new PAGE_RES(tesseract_->AnyLSTMLang(), block_list_, &tesseract_->prev_word_best_choice_);


  }





  if (page_res_ == nullptr) {


    return -1;


  }





  if (tesseract_->tessedit_train_line_recognizer) {


    if (!tesseract_->TrainLineRecognizer(input_file_.c_str(), output_file_, block_list_)) {


      return -1;


    }


    tesseract_->CorrectClassifyWords(page_res_);


    return 0;


  }


#ifndef DISABLED_LEGACY_ENGINE


  if (tesseract_->tessedit_make_boxes_from_boxes) {


    tesseract_->CorrectClassifyWords(page_res_);


    return 0;


  }


#endif // ndef DISABLED_LEGACY_ENGINE





  int result = 0;


  if (tesseract_->interactive_display_mode) {


#ifndef GRAPHICS_DISABLED


    tesseract_->pgeditor_main(rect_width_, rect_height_, page_res_);


#endif // !GRAPHICS_DISABLED


       // The page_res is invalid after an interactive session, so cleanup


       // in a way that lets us continue to the next page without crashing.


    delete page_res_;


    page_res_ = nullptr;


    return -1;


#ifndef DISABLED_LEGACY_ENGINE


  } else if (tesseract_->tessedit_train_from_boxes) {


    std::string fontname;


    ExtractFontName(output_file_.c_str(), &fontname);


    tesseract_->ApplyBoxTraining(fontname, page_res_);


  } else if (tesseract_->tessedit_ambigs_training) {


    FILE *training_output_file = tesseract_->init_recog_training(input_file_.c_str());


    // OCR the page segmented into words by tesseract.


    tesseract_->recog_training_segmented(input_file_.c_str(), page_res_, monitor,


                                         training_output_file);


    fclose(training_output_file);


#endif // ndef DISABLED_LEGACY_ENGINE


  } else {


    // Now run the main recognition.


    bool wait_for_text = true;


    GetBoolVariable("paragraph_text_based", &wait_for_text);


    if (!wait_for_text) {


      DetectParagraphs(false);


    }


    if (tesseract_->recog_all_words(page_res_, monitor, nullptr, nullptr, 0)) {


      if (wait_for_text) {


        DetectParagraphs(true);


      }


    } else {


      result = -1;


    }


  }


  return result;


}





// Takes ownership of the input pix.


void TessBaseAPI::SetInputImage(Pix *pix) {


  tesseract_->set_pix_original(pix);


}





Pix *TessBaseAPI::GetInputImage() {


  return tesseract_->pix_original();


}





const char *TessBaseAPI::GetInputName() {


  if (!input_file_.empty()) {


    return input_file_.c_str();


  }


  return nullptr;


}





const char *TessBaseAPI::GetDatapath() {


  return tesseract_->datadir.c_str();


}





int TessBaseAPI::GetSourceYResolution() {


  if (thresholder_ == nullptr)


    return -1;


  return thresholder_->GetSourceYResolution();


}





// If flist exists, get data from there. Otherwise get data from buf.


// Seems convoluted, but is the easiest way I know of to meet multiple


// goals. Support streaming from stdin, and also work on platforms


// lacking fmemopen.


// TODO: check different logic for flist/buf and simplify.


bool TessBaseAPI::ProcessPagesFileList(FILE *flist, std::string *buf, const char *retry_config,


                                       int timeout_millisec, TessResultRenderer *renderer,


                                       int tessedit_page_number) {


  if (!flist && !buf) {


    return false;


  }


  unsigned page = (tessedit_page_number >= 0) ? tessedit_page_number : 0;


  char pagename[MAX_PATH];





  std::vector<std::string> lines;


  if (!flist) {


    std::string line;


    for (const auto ch : *buf) {


      if (ch == '\n') {


        lines.push_back(line);


        line.clear();


      } else {


        line.push_back(ch);


      }


    }


    if (!line.empty()) {


      // Add last line without terminating LF.


      lines.push_back(line);


    }


    if (lines.empty()) {


      return false;


    }


  }





  // Skip to the requested page number.


  for (unsigned i = 0; i < page; i++) {


    if (flist) {


      if (fgets(pagename, sizeof(pagename), flist) == nullptr) {


        break;


      }


    }


  }





  // Begin producing output


  if (renderer && !renderer->BeginDocument(document_title.c_str())) {


    return false;


  }





  // Loop over all pages - or just the requested one


  while (true) {


    if (flist) {


      if (fgets(pagename, sizeof(pagename), flist) == nullptr) {


        break;


      }


    } else {


      if (page >= lines.size()) {


        break;


      }


      snprintf(pagename, sizeof(pagename), "%s", lines[page].c_str());


    }


    chomp_string(pagename);


    Pix *pix = pixRead(pagename);


    if (pix == nullptr) {


      tprintf("Image file %s cannot be read!\n", pagename);


      return false;


    }


    tprintf("Page %u : %s\n", page, pagename);


    bool r = ProcessPage(pix, page, pagename, retry_config, timeout_millisec, renderer);


    pixDestroy(&pix);


    if (!r) {


      return false;


    }


    if (tessedit_page_number >= 0) {


      break;


    }


    ++page;


  }





  // Finish producing output


  if (renderer && !renderer->EndDocument()) {


    return false;


  }


  return true;


}





bool TessBaseAPI::ProcessPagesMultipageTiff(const l_uint8 *data, size_t size, const char *filename,


                                            const char *retry_config, int timeout_millisec,


                                            TessResultRenderer *renderer,


                                            int tessedit_page_number) {


  Pix *pix = nullptr;


  int page = (tessedit_page_number >= 0) ? tessedit_page_number : 0;


  size_t offset = 0;


  for (;; ++page) {


    if (tessedit_page_number >= 0) {


      page = tessedit_page_number;


      pix = (data) ? pixReadMemTiff(data, size, page) : pixReadTiff(filename, page);


    } else {


      pix = (data) ? pixReadMemFromMultipageTiff(data, size, &offset)


                   : pixReadFromMultipageTiff(filename, &offset);


    }


    if (pix == nullptr) {


      break;


    }


    if (offset || page > 0) {


      // Only print page number for multipage TIFF file.


      tprintf("Page %d\n", page + 1);


    }


    auto page_string = std::to_string(page);


    SetVariable("applybox_page", page_string.c_str());


    bool r = ProcessPage(pix, page, filename, retry_config, timeout_millisec, renderer);


    pixDestroy(&pix);


    if (!r) {


      return false;


    }


    if (tessedit_page_number >= 0) {


      break;


    }


    if (!offset) {


      break;


    }


  }


  return true;


}





// Master ProcessPages calls ProcessPagesInternal and then does any post-


// processing required due to being in a training mode.


bool TessBaseAPI::ProcessPages(const char *filename, const char *retry_config, int timeout_millisec,


                               TessResultRenderer *renderer) {


  bool result = ProcessPagesInternal(filename, retry_config, timeout_millisec, renderer);


#ifndef DISABLED_LEGACY_ENGINE


  if (result) {


    if (tesseract_->tessedit_train_from_boxes && !tesseract_->WriteTRFile(output_file_.c_str())) {


      tprintf("Write of TR file failed: %s\n", output_file_.c_str());


      return false;


    }


  }


#endif // ndef DISABLED_LEGACY_ENGINE


  return result;


}





#ifdef HAVE_LIBCURL


static size_t WriteMemoryCallback(void *contents, size_t size, size_t nmemb, void *userp) {


  size = size * nmemb;


  auto *buf = reinterpret_cast<std::string *>(userp);


  buf->append(reinterpret_cast<const char *>(contents), size);


  return size;


}


#endif





// In the ideal scenario, Tesseract will start working on data as soon


// as it can. For example, if you stream a filelist through stdin, we


// should start the OCR process as soon as the first filename is


// available. This is particularly useful when hooking Tesseract up to


// slow hardware such as a book scanning machine.


//


// Unfortunately there are tradeoffs. You can't seek on stdin. That


// makes automatic detection of datatype (TIFF? filelist? PNG?)


// impractical.  So we support a command line flag to explicitly


// identify the scenario that really matters: filelists on


// stdin. We'll still do our best if the user likes pipes.


bool TessBaseAPI::ProcessPagesInternal(const char *filename, const char *retry_config,


                                       int timeout_millisec, TessResultRenderer *renderer) {


  bool stdInput = !strcmp(filename, "stdin") || !strcmp(filename, "-");


  if (stdInput) {


#ifdef WIN32


    if (_setmode(_fileno(stdin), _O_BINARY) == -1)


      tprintf("ERROR: cin to binary: %s", strerror(errno));


#endif // WIN32


  }





  if (stream_filelist) {


    return ProcessPagesFileList(stdin, nullptr, retry_config, timeout_millisec, renderer,


                                tesseract_->tessedit_page_number);


  }





  // At this point we are officially in autodection territory.


  // That means any data in stdin must be buffered, to make it


  // seekable.


  std::string buf;


  const l_uint8 *data = nullptr;


  if (stdInput) {


    buf.assign((std::istreambuf_iterator<char>(std::cin)), (std::istreambuf_iterator<char>()));


    data = reinterpret_cast<const l_uint8 *>(buf.data());


  } else if (strstr(filename, "://") != nullptr) {


    // Get image or image list by URL.


#ifdef HAVE_LIBCURL


    CURL *curl = curl_easy_init();


    if (curl == nullptr) {


      fprintf(stderr, "Error, curl_easy_init failed\n");


      return false;


    } else {


      CURLcode curlcode;


      auto error = [curl, &curlcode](const char *function) {


        fprintf(stderr, "Error, %s failed with error %s\n", function, curl_easy_strerror(curlcode));


        curl_easy_cleanup(curl);


        return false;


      };


      curlcode = curl_easy_setopt(curl, CURLOPT_URL, filename);


      if (curlcode != CURLE_OK) {


        return error("curl_easy_setopt");


      }


      // Follow HTTP, HTTPS, FTP and FTPS redirects.


      curlcode = curl_easy_setopt(curl, CURLOPT_FOLLOWLOCATION, 1);


      if (curlcode != CURLE_OK) {


        return error("curl_easy_setopt");


      }


      // Allow no more than 8 redirections to prevent endless loops.


      curlcode = curl_easy_setopt(curl, CURLOPT_MAXREDIRS, 8);


      if (curlcode != CURLE_OK) {


        return error("curl_easy_setopt");


      }


      int timeout = curl_timeout;


      if (timeout > 0) {


        curlcode = curl_easy_setopt(curl, CURLOPT_NOSIGNAL, 1L);


        if (curlcode != CURLE_OK) {


          return error("curl_easy_setopt");


        }


        curlcode = curl_easy_setopt(curl, CURLOPT_TIMEOUT, timeout);


        if (curlcode != CURLE_OK) {


          return error("curl_easy_setopt");


        }


      }


      curlcode = curl_easy_setopt(curl, CURLOPT_WRITEFUNCTION, WriteMemoryCallback);


      if (curlcode != CURLE_OK) {


        return error("curl_easy_setopt");


      }


      curlcode = curl_easy_setopt(curl, CURLOPT_WRITEDATA, &buf);


      if (curlcode != CURLE_OK) {


        return error("curl_easy_setopt");


      }


      curlcode = curl_easy_perform(curl);


      if (curlcode != CURLE_OK) {


        return error("curl_easy_perform");


      }


      curl_easy_cleanup(curl);


      data = reinterpret_cast<const l_uint8 *>(buf.data());


    }


#else


    fprintf(stderr, "Error, this tesseract has no URL support\n");


    return false;


#endif


  } else {


    // Check whether the input file can be read.


    if (FILE *file = fopen(filename, "rb")) {


      fclose(file);


    } else {


      fprintf(stderr, "Error, cannot read input file %s: %s\n", filename, strerror(errno));


      return false;


    }


  }





  // Here is our autodetection


  int format;


  int r =


      (data != nullptr) ? findFileFormatBuffer(data, &format) : findFileFormat(filename, &format);





  // Maybe we have a filelist


  if (r != 0 || format == IFF_UNKNOWN) {


    std::string s;


    if (data != nullptr) {


      s = buf.c_str();


    } else {


      std::ifstream t(filename);


      std::string u((std::istreambuf_iterator<char>(t)), std::istreambuf_iterator<char>());


      s = u.c_str();


    }


    return ProcessPagesFileList(nullptr, &s, retry_config, timeout_millisec, renderer,


                                tesseract_->tessedit_page_number);


  }





  // Maybe we have a TIFF which is potentially multipage


  bool tiff = (format == IFF_TIFF || format == IFF_TIFF_PACKBITS || format == IFF_TIFF_RLE ||


               format == IFF_TIFF_G3 || format == IFF_TIFF_G4 || format == IFF_TIFF_LZW ||


#if LIBLEPT_MAJOR_VERSION > 1 || LIBLEPT_MINOR_VERSION > 76


               format == IFF_TIFF_JPEG ||


#endif


               format == IFF_TIFF_ZIP);





  // Fail early if we can, before producing any output


  Pix *pix = nullptr;


  if (!tiff) {


    pix = (data != nullptr) ? pixReadMem(data, buf.size()) : pixRead(filename);


    if (pix == nullptr) {


      return false;


    }


  }





  // Begin the output


  if (renderer && !renderer->BeginDocument(document_title.c_str())) {


    pixDestroy(&pix);


    return false;


  }





  // Produce output


  r = (tiff) ? ProcessPagesMultipageTiff(data, buf.size(), filename, retry_config, timeout_millisec,


                                         renderer, tesseract_->tessedit_page_number)


             : ProcessPage(pix, 0, filename, retry_config, timeout_millisec, renderer);





  // Clean up memory as needed


  pixDestroy(&pix);





  // End the output


  if (!r || (renderer && !renderer->EndDocument())) {


    return false;


  }


  return true;


}





bool TessBaseAPI::ProcessPage(Pix *pix, int page_index, const char *filename,


                              const char *retry_config, int timeout_millisec,


                              TessResultRenderer *renderer) {


  SetInputName(filename);


  SetImage(pix);


  bool failed = false;





  if (tesseract_->tessedit_pageseg_mode == PSM_AUTO_ONLY) {


    // Disabled character recognition


    if (! std::unique_ptr<const PageIterator>(AnalyseLayout())) {


      failed = true;


    }


  } else if (tesseract_->tessedit_pageseg_mode == PSM_OSD_ONLY) {


    failed = FindLines() != 0;


  } else if (timeout_millisec > 0) {


    // Running with a timeout.


    ETEXT_DESC monitor;


    monitor.cancel = nullptr;


    monitor.cancel_this = nullptr;


    monitor.set_deadline_msecs(timeout_millisec);





    // Now run the main recognition.


    failed = Recognize(&monitor) < 0;


  } else {


    // Normal layout and character recognition with no timeout.


    failed = Recognize(nullptr) < 0;


  }





  if (tesseract_->tessedit_write_images) {


    Pix *page_pix = GetThresholdedImage();


    std::string output_filename = output_file_ + ".processed";


    if (page_index > 0) {


      output_filename += std::to_string(page_index);


    }


    output_filename += ".tif";


    pixWrite(output_filename.c_str(), page_pix, IFF_TIFF_G4);


    pixDestroy(&page_pix);


  }





  if (failed && retry_config != nullptr && retry_config[0] != '\0') {


    // Save current config variables before switching modes.


    FILE *fp = fopen(kOldVarsFile, "wb");


    if (fp == nullptr) {


      tprintf("Error, failed to open file \"%s\"\n", kOldVarsFile);


    } else {


      PrintVariables(fp);


      fclose(fp);


    }


    // Switch to alternate mode for retry.


    ReadConfigFile(retry_config);


    SetImage(pix);


    Recognize(nullptr);


    // Restore saved config variables.


    ReadConfigFile(kOldVarsFile);


  }





  if (renderer && !failed) {


    failed = !renderer->AddImage(this);


  }





  return !failed;


}





/**


 * Get a left-to-right iterator to the results of LayoutAnalysis and/or


 * Recognize. The returned iterator must be deleted after use.


 */


LTRResultIterator *TessBaseAPI::GetLTRIterator() {


  if (tesseract_ == nullptr || page_res_ == nullptr) {


    return nullptr;


  }


  return new LTRResultIterator(page_res_, tesseract_, thresholder_->GetScaleFactor(),


                               thresholder_->GetScaledYResolution(), rect_left_, rect_top_,


                               rect_width_, rect_height_);


}





/**


 * Get a reading-order iterator to the results of LayoutAnalysis and/or


 * Recognize. The returned iterator must be deleted after use.


 * WARNING! This class points to data held within the TessBaseAPI class, and


 * therefore can only be used while the TessBaseAPI class still exists and


 * has not been subjected to a call of Init, SetImage, Recognize, Clear, End


 * DetectOS, or anything else that changes the internal PAGE_RES.


 */


ResultIterator *TessBaseAPI::GetIterator() {


  if (tesseract_ == nullptr || page_res_ == nullptr) {


    return nullptr;


  }


  return ResultIterator::StartOfParagraph(LTRResultIterator(


      page_res_, tesseract_, thresholder_->GetScaleFactor(), thresholder_->GetScaledYResolution(),


      rect_left_, rect_top_, rect_width_, rect_height_));


}





/**


 * Get a mutable iterator to the results of LayoutAnalysis and/or Recognize.


 * The returned iterator must be deleted after use.


 * WARNING! This class points to data held within the TessBaseAPI class, and


 * therefore can only be used while the TessBaseAPI class still exists and


 * has not been subjected to a call of Init, SetImage, Recognize, Clear, End


 * DetectOS, or anything else that changes the internal PAGE_RES.


 */


MutableIterator *TessBaseAPI::GetMutableIterator() {


  if (tesseract_ == nullptr || page_res_ == nullptr) {


    return nullptr;


  }


  return new MutableIterator(page_res_, tesseract_, thresholder_->GetScaleFactor(),


                             thresholder_->GetScaledYResolution(), rect_left_, rect_top_,


                             rect_width_, rect_height_);


}





/** Make a text string from the internal data structures. */


char *TessBaseAPI::GetUTF8Text() {


  if (tesseract_ == nullptr || (!recognition_done_ && Recognize(nullptr) < 0)) {


    return nullptr;


  }


  std::string text("");


  const std::unique_ptr</*non-const*/ ResultIterator> it(GetIterator());


  do {


    if (it->Empty(RIL_PARA)) {


      continue;


    }


    auto block_type = it->BlockType();


    switch (block_type) {


      case PT_FLOWING_IMAGE:


      case PT_HEADING_IMAGE:


      case PT_PULLOUT_IMAGE:


      case PT_HORZ_LINE:


      case PT_VERT_LINE:


        // Ignore images and lines for text output.


        continue;


      case PT_NOISE:


        tprintf("TODO: Please report image which triggers the noise case.\n");


        ASSERT_HOST(false);


      default:


        break;


    }





    const std::unique_ptr<const char[]> para_text(it->GetUTF8Text(RIL_PARA));


    text += para_text.get();


  } while (it->Next(RIL_PARA));


  char *result = new char[text.length() + 1];


  strncpy(result, text.c_str(), text.length() + 1);


  return result;


}





static void AddBoxToTSV(const PageIterator *it, PageIteratorLevel level, std::string &text) {


  int left, top, right, bottom;


  it->BoundingBox(level, &left, &top, &right, &bottom);


  text += "\t" + std::to_string(left);


  text += "\t" + std::to_string(top);


  text += "\t" + std::to_string(right - left);


  text += "\t" + std::to_string(bottom - top);


}





/**


 * Make a TSV-formatted string from the internal data structures.


 * page_number is 0-based but will appear in the output as 1-based.


 * Returned string must be freed with the delete [] operator.


 */


char *TessBaseAPI::GetTSVText(int page_number) {


  if (tesseract_ == nullptr || (page_res_ == nullptr && Recognize(nullptr) < 0)) {


    return nullptr;


  }





  int lcnt = 1, bcnt = 1, pcnt = 1, wcnt = 1;


  int page_id = page_number + 1; // we use 1-based page numbers.





  int page_num = page_id;


  int block_num = 0;


  int par_num = 0;


  int line_num = 0;


  int word_num = 0;





  std::string tsv_str;


  tsv_str += "1\t" + std::to_string(page_num); // level 1 - page


  tsv_str += "\t" + std::to_string(block_num);


  tsv_str += "\t" + std::to_string(par_num);


  tsv_str += "\t" + std::to_string(line_num);


  tsv_str += "\t" + std::to_string(word_num);


  tsv_str += "\t" + std::to_string(rect_left_);


  tsv_str += "\t" + std::to_string(rect_top_);


  tsv_str += "\t" + std::to_string(rect_width_);


  tsv_str += "\t" + std::to_string(rect_height_);


  tsv_str += "\t-1\t\n";





  const std::unique_ptr</*non-const*/ ResultIterator> res_it(GetIterator());


  while (!res_it->Empty(RIL_BLOCK)) {


    if (res_it->Empty(RIL_WORD)) {


      res_it->Next(RIL_WORD);


      continue;


    }





    // Add rows for any new block/paragraph/textline.


    if (res_it->IsAtBeginningOf(RIL_BLOCK)) {


      block_num++;


      par_num = 0;


      line_num = 0;


      word_num = 0;


      tsv_str += "2\t" + std::to_string(page_num); // level 2 - block


      tsv_str += "\t" + std::to_string(block_num);


      tsv_str += "\t" + std::to_string(par_num);


      tsv_str += "\t" + std::to_string(line_num);


      tsv_str += "\t" + std::to_string(word_num);


      AddBoxToTSV(res_it.get(), RIL_BLOCK, tsv_str);


      tsv_str += "\t-1\t\n"; // end of row for block


    }


    if (res_it->IsAtBeginningOf(RIL_PARA)) {


      par_num++;


      line_num = 0;


      word_num = 0;


      tsv_str += "3\t" + std::to_string(page_num); // level 3 - paragraph


      tsv_str += "\t" + std::to_string(block_num);


      tsv_str += "\t" + std::to_string(par_num);


      tsv_str += "\t" + std::to_string(line_num);


      tsv_str += "\t" + std::to_string(word_num);


      AddBoxToTSV(res_it.get(), RIL_PARA, tsv_str);


      tsv_str += "\t-1\t\n"; // end of row for para


    }


    if (res_it->IsAtBeginningOf(RIL_TEXTLINE)) {


      line_num++;


      word_num = 0;


      tsv_str += "4\t" + std::to_string(page_num); // level 4 - line


      tsv_str += "\t" + std::to_string(block_num);


      tsv_str += "\t" + std::to_string(par_num);


      tsv_str += "\t" + std::to_string(line_num);


      tsv_str += "\t" + std::to_string(word_num);


      AddBoxToTSV(res_it.get(), RIL_TEXTLINE, tsv_str);


      tsv_str += "\t-1\t\n"; // end of row for line


    }





    // Now, process the word...


    int left, top, right, bottom;


    res_it->BoundingBox(RIL_WORD, &left, &top, &right, &bottom);


    word_num++;


    tsv_str += "5\t" + std::to_string(page_num); // level 5 - word


    tsv_str += "\t" + std::to_string(block_num);


    tsv_str += "\t" + std::to_string(par_num);


    tsv_str += "\t" + std::to_string(line_num);


    tsv_str += "\t" + std::to_string(word_num);


    tsv_str += "\t" + std::to_string(left);


    tsv_str += "\t" + std::to_string(top);


    tsv_str += "\t" + std::to_string(right - left);


    tsv_str += "\t" + std::to_string(bottom - top);


    tsv_str += "\t" + std::to_string(res_it->Confidence(RIL_WORD));


    tsv_str += "\t";





    // Increment counts if at end of block/paragraph/textline.


    if (res_it->IsAtFinalElement(RIL_TEXTLINE, RIL_WORD)) {


      lcnt++;


    }


    if (res_it->IsAtFinalElement(RIL_PARA, RIL_WORD)) {


      pcnt++;


    }


    if (res_it->IsAtFinalElement(RIL_BLOCK, RIL_WORD)) {


      bcnt++;


    }





    do {


      tsv_str += std::unique_ptr<const char[]>(res_it->GetUTF8Text(RIL_SYMBOL)).get();


      res_it->Next(RIL_SYMBOL);


    } while (!res_it->Empty(RIL_BLOCK) && !res_it->IsAtBeginningOf(RIL_WORD));


    tsv_str += "\n"; // end of row


    wcnt++;


  }





  char *ret = new char[tsv_str.length() + 1];


  strcpy(ret, tsv_str.c_str());


  return ret;


}





/** The 5 numbers output for each box (the usual 4 and a page number.) */


const int kNumbersPerBlob = 5;


/**


 * The number of bytes taken by each number. Since we use int16_t for ICOORD,


 * assume only 5 digits max.


 */


const int kBytesPerNumber = 5;


/**


 * Multiplier for max expected textlength assumes (kBytesPerNumber + space)


 * * kNumbersPerBlob plus the newline. Add to this the


 * original UTF8 characters, and one kMaxBytesPerLine for safety.


 */


const int kBytesPerBoxFileLine = (kBytesPerNumber + 1) * kNumbersPerBlob + 1;


/** Max bytes in the decimal representation of int64_t. */


const int kBytesPer64BitNumber = 20;


/**


 * A maximal single box could occupy kNumbersPerBlob numbers at


 * kBytesPer64BitNumber digits (if someone sneaks in a 64 bit value) and a


 * space plus the newline and the maximum length of a UNICHAR.


 * Test against this on each iteration for safety.


 */


const int kMaxBytesPerLine = kNumbersPerBlob * (kBytesPer64BitNumber + 1) + 1 + UNICHAR_LEN;





/**


 * The recognized text is returned as a char* which is coded


 * as a UTF8 box file.


 * page_number is a 0-base page index that will appear in the box file.


 * Returned string must be freed with the delete [] operator.


 */


char *TessBaseAPI::GetBoxText(int page_number) {


  if (tesseract_ == nullptr || (!recognition_done_ && Recognize(nullptr) < 0)) {


    return nullptr;


  }


  int blob_count;


  int utf8_length = TextLength(&blob_count);


  int total_length = blob_count * kBytesPerBoxFileLine + utf8_length + kMaxBytesPerLine;


  char *result = new char[total_length];


  result[0] = '\0';


  int output_length = 0;


  LTRResultIterator *it = GetLTRIterator();


  do {


    int left, top, right, bottom;


    if (it->BoundingBox(RIL_SYMBOL, &left, &top, &right, &bottom)) {


      const std::unique_ptr</*non-const*/ char[]> text(it->GetUTF8Text(RIL_SYMBOL));


      // Tesseract uses space for recognition failure. Fix to a reject


      // character, kTesseractReject so we don't create illegal box files.


      for (int i = 0; text[i] != '\0'; ++i) {


        if (text[i] == ' ') {


          text[i] = kTesseractReject;


        }


      }


      snprintf(result + output_length, total_length - output_length, "%s %d %d %d %d %d\n",


               text.get(), left, image_height_ - bottom, right, image_height_ - top, page_number);


      output_length += strlen(result + output_length);


      // Just in case...


      if (output_length + kMaxBytesPerLine > total_length) {


        break;


      }


    }


  } while (it->Next(RIL_SYMBOL));


  delete it;


  return result;


}





/* willus mod */


int TessBaseAPI::GetOCRWords(int **x00,int **y00,int **x11,int **y11,int **ybaseline0,


                             char **utf8words)





    {


    int iword,nwords,totlen,it8;


    int *x0,*y0,*x1,*y1,*ybaseline;


    char *tutf8;





    ResultIterator *res_it = GetIterator();


    /* Count words */


    iword=0;


    totlen=0;


    while (!res_it->Empty(RIL_BLOCK))


        {


        if (res_it->Empty(RIL_WORD))


            {


            res_it->Next(RIL_WORD);


            continue;


            }


        iword++;


        std::string textstr=std::unique_ptr<const char[]>(res_it->GetUTF8Text(RIL_WORD)).get();


        totlen+=textstr.length()+1;


        res_it->Next(RIL_WORD);


        }


    nwords=iword;


    x0=(*x00)=(int *)malloc(sizeof(int)*5*nwords);


    y0=(*y00)=&x0[nwords];


    x1=(*x11)=&y0[nwords];


    y1=(*y11)=&x1[nwords];


    ybaseline=(*ybaseline0)=&y1[nwords];


    tutf8=(*utf8words)=(char *)malloc(totlen);


    iword=0;


    it8=0;


    res_it->Begin();


    while (!res_it->Empty(RIL_BLOCK))


        {


        int len;





        if (res_it->Empty(RIL_WORD))


            {


            res_it->Next(RIL_WORD);


            continue;


            }


        std::string textstr=std::unique_ptr<const char[]>(res_it->GetUTF8Text(RIL_WORD)).get();


        len=textstr.length();


        for (int i=0;i<len;i++)


            tutf8[it8+i]=textstr.at(i);


        tutf8[it8+len]='\0';


        it8 += len+1;


        int left, top, right, bottom;


        int u1,v1,u2,v2;


        res_it->BoundingBox(RIL_WORD, &left, &top, &right, &bottom);


        res_it->Baseline(RIL_WORD, &u1, &v1, &u2, &v2);


        x0[iword]=left;


        x1[iword]=right;


        y0[iword]=top;


        y1[iword]=bottom;


        ybaseline[iword]=(v1+v2)/2;


        iword++;


        res_it->Next(RIL_WORD);


        }


    return(iword);


    }








/**


 * Conversion table for non-latin characters.


 * Maps characters out of the latin set into the latin set.


 * TODO(rays) incorporate this translation into unicharset.


 */


const int kUniChs[] = {0x20ac, 0x201c, 0x201d, 0x2018, 0x2019, 0x2022, 0x2014, 0};


/** Latin chars corresponding to the unicode chars above. */


const int kLatinChs[] = {0x00a2, 0x0022, 0x0022, 0x0027, 0x0027, 0x00b7, 0x002d, 0};





/**


 * The recognized text is returned as a char* which is coded


 * as UNLV format Latin-1 with specific reject and suspect codes.


 * Returned string must be freed with the delete [] operator.


 */


char *TessBaseAPI::GetUNLVText() {


  if (tesseract_ == nullptr || (!recognition_done_ && Recognize(nullptr) < 0)) {


    return nullptr;


  }


  bool tilde_crunch_written = false;


  bool last_char_was_newline = true;


  bool last_char_was_tilde = false;





  int total_length = TextLength(nullptr);


  PAGE_RES_IT page_res_it(page_res_);


  char *result = new char[total_length];


  char *ptr = result;


  for (page_res_it.restart_page(); page_res_it.word() != nullptr; page_res_it.forward()) {


    WERD_RES *word = page_res_it.word();


    // Process the current word.


    if (word->unlv_crunch_mode != CR_NONE) {


      if (word->unlv_crunch_mode != CR_DELETE &&


          (!tilde_crunch_written ||


           (word->unlv_crunch_mode == CR_KEEP_SPACE && word->word->space() > 0 &&


            !word->word->flag(W_FUZZY_NON) && !word->word->flag(W_FUZZY_SP)))) {


        if (!word->word->flag(W_BOL) && word->word->space() > 0 && !word->word->flag(W_FUZZY_NON) &&


            !word->word->flag(W_FUZZY_SP)) {


          /* Write a space to separate from preceding good text */


          *ptr++ = ' ';


          last_char_was_tilde = false;


        }


        if (!last_char_was_tilde) {


          // Write a reject char.


          last_char_was_tilde = true;


          *ptr++ = kUNLVReject;


          tilde_crunch_written = true;


          last_char_was_newline = false;


        }


      }


    } else {


      // NORMAL PROCESSING of non tilde crunched words.


      tilde_crunch_written = false;


      tesseract_->set_unlv_suspects(word);


      const char *wordstr = word->best_choice->unichar_string().c_str();


      const auto &lengths = word->best_choice->unichar_lengths();


      int length = lengths.length();


      int i = 0;


      int offset = 0;





      if (last_char_was_tilde && word->word->space() == 0 && wordstr[offset] == ' ') {


        // Prevent adjacent tilde across words - we know that adjacent tildes


        // within words have been removed.


        // Skip the first character.


        offset = lengths[i++];


      }


      if (i < length && wordstr[offset] != 0) {


        if (!last_char_was_newline) {


          *ptr++ = ' ';


        } else {


          last_char_was_newline = false;


        }


        for (; i < length; offset += lengths[i++]) {


          if (wordstr[offset] == ' ' || wordstr[offset] == kTesseractReject) {


            *ptr++ = kUNLVReject;


            last_char_was_tilde = true;


          } else {


            if (word->reject_map[i].rejected()) {


              *ptr++ = kUNLVSuspect;


            }


            UNICHAR ch(wordstr + offset, lengths[i]);


            int uni_ch = ch.first_uni();


            for (int j = 0; kUniChs[j] != 0; ++j) {


              if (kUniChs[j] == uni_ch) {


                uni_ch = kLatinChs[j];


                break;


              }


            }


            if (uni_ch <= 0xff) {


              *ptr++ = static_cast<char>(uni_ch);


              last_char_was_tilde = false;


            } else {


              *ptr++ = kUNLVReject;


              last_char_was_tilde = true;


            }


          }


        }


      }


    }


    if (word->word->flag(W_EOL) && !last_char_was_newline) {


      /* Add a new line output */


      *ptr++ = '\n';


      tilde_crunch_written = false;


      last_char_was_newline = true;


      last_char_was_tilde = false;


    }


  }


  *ptr++ = '\n';


  *ptr = '\0';


  return result;


}





#ifndef DISABLED_LEGACY_ENGINE





/**


 * Detect the orientation of the input image and apparent script (alphabet).


 * orient_deg is the detected clockwise rotation of the input image in degrees


 * (0, 90, 180, 270)


 * orient_conf is the confidence (15.0 is reasonably confident)


 * script_name is an ASCII string, the name of the script, e.g. "Latin"


 * script_conf is confidence level in the script


 * Returns true on success and writes values to each parameter as an output


 */


bool TessBaseAPI::DetectOrientationScript(int *orient_deg, float *orient_conf,


                                          const char **script_name, float *script_conf) {


  OSResults osr;





  bool osd = DetectOS(&osr);


  if (!osd) {


    return false;


  }





  int orient_id = osr.best_result.orientation_id;


  int script_id = osr.get_best_script(orient_id);


  if (orient_conf) {


    *orient_conf = osr.best_result.oconfidence;


  }


  if (orient_deg) {


    *orient_deg = orient_id * 90; // convert quadrant to degrees


  }





  if (script_name) {


    const char *script = osr.unicharset->get_script_from_script_id(script_id);





    *script_name = script;


  }





  if (script_conf) {


    *script_conf = osr.best_result.sconfidence;


  }





  return true;


}





/**


 * The recognized text is returned as a char* which is coded


 * as UTF8 and must be freed with the delete [] operator.


 * page_number is a 0-based page index that will appear in the osd file.


 */


char *TessBaseAPI::GetOsdText(int page_number) {


  int orient_deg;


  float orient_conf;


  const char *script_name;


  float script_conf;





  if (!DetectOrientationScript(&orient_deg, &orient_conf, &script_name, &script_conf)) {


    return nullptr;


  }





  // clockwise rotation needed to make the page upright


  int rotate = OrientationIdToValue(orient_deg / 90);





  std::stringstream stream;


  // Use "C" locale (needed for float values orient_conf and script_conf).


  stream.imbue(std::locale::classic());


  // Use fixed notation with 2 digits after the decimal point for float values.


  stream.precision(2);


  stream << std::fixed << "Page number: " << page_number << "\n"


         << "Orientation in degrees: " << orient_deg << "\n"


         << "Rotate: " << rotate << "\n"


         << "Orientation confidence: " << orient_conf << "\n"


         << "Script: " << script_name << "\n"


         << "Script confidence: " << script_conf << "\n";


  const std::string &text = stream.str();


  char *result = new char[text.length() + 1];


  strcpy(result, text.c_str());


  return result;


}





#endif // ndef DISABLED_LEGACY_ENGINE





/** Returns the average word confidence for Tesseract page result. */


int TessBaseAPI::MeanTextConf() {


  int *conf = AllWordConfidences();


  if (!conf) {


    return 0;


  }


  int sum = 0;


  int *pt = conf;


  while (*pt >= 0) {


    sum += *pt++;


  }


  if (pt != conf) {


    sum /= pt - conf;


  }


  delete[] conf;


  return sum;


}





/** Returns an array of all word confidences, terminated by -1. */


int *TessBaseAPI::AllWordConfidences() {


  if (tesseract_ == nullptr || (!recognition_done_ && Recognize(nullptr) < 0)) {


    return nullptr;


  }


  int n_word = 0;


  PAGE_RES_IT res_it(page_res_);


  for (res_it.restart_page(); res_it.word() != nullptr; res_it.forward()) {


    n_word++;


  }





  int *conf = new int[n_word + 1];


  n_word = 0;


  for (res_it.restart_page(); res_it.word() != nullptr; res_it.forward()) {


    WERD_RES *word = res_it.word();


    WERD_CHOICE *choice = word->best_choice;


    int w_conf = static_cast<int>(100 + 5 * choice->certainty());


    // This is the eq for converting Tesseract confidence to 1..100


    if (w_conf < 0) {


      w_conf = 0;


    }


    if (w_conf > 100) {


      w_conf = 100;


    }


    conf[n_word++] = w_conf;


  }


  conf[n_word] = -1;


  return conf;


}





#ifndef DISABLED_LEGACY_ENGINE


/**


 * Applies the given word to the adaptive classifier if possible.


 * The word must be SPACE-DELIMITED UTF-8 - l i k e t h i s , so it can


 * tell the boundaries of the graphemes.


 * Assumes that SetImage/SetRectangle have been used to set the image


 * to the given word. The mode arg should be PSM_SINGLE_WORD or


 * PSM_CIRCLE_WORD, as that will be used to control layout analysis.


 * The currently set PageSegMode is preserved.


 * Returns false if adaption was not possible for some reason.


 */


bool TessBaseAPI::AdaptToWordStr(PageSegMode mode, const char *wordstr) {


  int debug = 0;


  GetIntVariable("applybox_debug", &debug);


  bool success = true;


  PageSegMode current_psm = GetPageSegMode();


  SetPageSegMode(mode);


  SetVariable("classify_enable_learning", "0");


  const std::unique_ptr<const char[]> text(GetUTF8Text());


  if (debug) {


    tprintf("Trying to adapt \"%s\" to \"%s\"\n", text.get(), wordstr);


  }


  if (text != nullptr) {


    PAGE_RES_IT it(page_res_);


    WERD_RES *word_res = it.word();


    if (word_res != nullptr) {


      word_res->word->set_text(wordstr);


      // Check to see if text matches wordstr.


      int w = 0;


      int t;


      for (t = 0; text[t] != '\0'; ++t) {


        if (text[t] == '\n' || text[t] == ' ') {


          continue;


        }


        while (wordstr[w] == ' ') {


          ++w;


        }


        if (text[t] != wordstr[w]) {


          break;


        }


        ++w;


      }


      if (text[t] != '\0' || wordstr[w] != '\0') {


        // No match.


        delete page_res_;


        std::vector<TBOX> boxes;


        page_res_ = tesseract_->SetupApplyBoxes(boxes, block_list_);


        tesseract_->ReSegmentByClassification(page_res_);


        tesseract_->TidyUp(page_res_);


        PAGE_RES_IT pr_it(page_res_);


        if (pr_it.word() == nullptr) {


          success = false;


        } else {


          word_res = pr_it.word();


        }


      } else {


        word_res->BestChoiceToCorrectText();


      }


      if (success) {


        tesseract_->EnableLearning = true;


        tesseract_->LearnWord(nullptr, word_res);


      }


    } else {


      success = false;


    }


  } else {


    success = false;


  }


  SetPageSegMode(current_psm);


  return success;


}


#endif // ndef DISABLED_LEGACY_ENGINE





/**


 * Free up recognition results and any stored image data, without actually


 * freeing any recognition data that would be time-consuming to reload.


 * Afterwards, you must call SetImage or TesseractRect before doing


 * any Recognize or Get* operation.


 */


void TessBaseAPI::Clear() {


  if (thresholder_ != nullptr) {


    thresholder_->Clear();


  }


  ClearResults();


  if (tesseract_ != nullptr) {


    SetInputImage(nullptr);


  }


}





/**


 * Close down tesseract and free up all memory. End() is equivalent to


 * destructing and reconstructing your TessBaseAPI.


 * Once End() has been used, none of the other API functions may be used


 * other than Init and anything declared above it in the class definition.


 */


void TessBaseAPI::End() {


  Clear();


  delete thresholder_;


  thresholder_ = nullptr;


  delete page_res_;


  page_res_ = nullptr;


  delete block_list_;


  block_list_ = nullptr;


  if (paragraph_models_ != nullptr) {


    for (auto model : *paragraph_models_) {


      delete model;


    }


    delete paragraph_models_;


    paragraph_models_ = nullptr;


  }


#ifndef DISABLED_LEGACY_ENGINE


  if (osd_tesseract_ == tesseract_) {


    osd_tesseract_ = nullptr;


  }


  delete osd_tesseract_;


  osd_tesseract_ = nullptr;


  delete equ_detect_;


  equ_detect_ = nullptr;


#endif // ndef DISABLED_LEGACY_ENGINE


  delete tesseract_;


  tesseract_ = nullptr;


  input_file_.clear();


  output_file_.clear();


  datapath_.clear();


  language_.clear();


}





// Clear any library-level memory caches.


// There are a variety of expensive-to-load constant data structures (mostly


// language dictionaries) that are cached globally -- surviving the Init()


// and End() of individual TessBaseAPI's.  This function allows the clearing


// of these caches.


void TessBaseAPI::ClearPersistentCache() {


  Dict::GlobalDawgCache()->DeleteUnusedDawgs();


}





/**


 * Check whether a word is valid according to Tesseract's language model


 * returns 0 if the word is invalid, non-zero if valid


 */


int TessBaseAPI::IsValidWord(const char *word) const {


  return tesseract_->getDict().valid_word(word);


}


// Returns true if utf8_character is defined in the UniCharset.


bool TessBaseAPI::IsValidCharacter(const char *utf8_character) const {


  return tesseract_->unicharset.contains_unichar(utf8_character);


}





// TODO(rays) Obsolete this function and replace with a more aptly named


// function that returns image coordinates rather than tesseract coordinates.


bool TessBaseAPI::GetTextDirection(int *out_offset, float *out_slope) {


  const std::unique_ptr<const PageIterator> it(AnalyseLayout());


  if (it == nullptr) {


    return false;


  }


  int x1, x2, y1, y2;


  it->Baseline(RIL_TEXTLINE, &x1, &y1, &x2, &y2);


  // Calculate offset and slope (NOTE: Kind of ugly)


  if (x2 <= x1) {


    x2 = x1 + 1;


  }


  // Convert the point pair to slope/offset of the baseline (in image coords.)


  *out_slope = static_cast<float>(y2 - y1) / (x2 - x1);


  *out_offset = static_cast<int>(y1 - *out_slope * x1);


  // Get the y-coord of the baseline at the left and right edges of the


  // textline's bounding box.


  int left, top, right, bottom;


  if (!it->BoundingBox(RIL_TEXTLINE, &left, &top, &right, &bottom)) {


    return false;


  }


  int left_y = IntCastRounded(*out_slope * left + *out_offset);


  int right_y = IntCastRounded(*out_slope * right + *out_offset);


  // Shift the baseline down so it passes through the nearest bottom-corner


  // of the textline's bounding box. This is the difference between the y


  // at the lowest (max) edge of the box and the actual box bottom.


  *out_offset += bottom - std::max(left_y, right_y);


  // Switch back to bottom-up tesseract coordinates. Requires negation of


  // the slope and height - offset for the offset.


  *out_slope = -*out_slope;


  *out_offset = rect_height_ - *out_offset;





  return true;


}





/** Sets Dict::letter_is_okay_ function to point to the given function. */


void TessBaseAPI::SetDictFunc(DictFunc f) {


  if (tesseract_ != nullptr) {


    tesseract_->getDict().letter_is_okay_ = f;


  }


}





/**


 * Sets Dict::probability_in_context_ function to point to the given


 * function.


 *


 * @param f A single function that returns the probability of the current


 * "character" (in general a utf-8 string), given the context of a previous


 * utf-8 string.


 */


void TessBaseAPI::SetProbabilityInContextFunc(ProbabilityInContextFunc f) {


  if (tesseract_ != nullptr) {


    tesseract_->getDict().probability_in_context_ = f;


    // Set it for the sublangs too.


    int num_subs = tesseract_->num_sub_langs();


    for (int i = 0; i < num_subs; ++i) {


      tesseract_->get_sub_lang(i)->getDict().probability_in_context_ = f;


    }


  }


}





/** Common code for setting the image. */


bool TessBaseAPI::InternalSetImage() {


  if (tesseract_ == nullptr) {


    tprintf("Please call Init before attempting to set an image.\n");


    return false;


  }


  if (thresholder_ == nullptr) {


    thresholder_ = new ImageThresholder;


  }


  ClearResults();


  return true;


}





/**


 * Run the thresholder to make the thresholded image, returned in pix,


 * which must not be nullptr. *pix must be initialized to nullptr, or point


 * to an existing pixDestroyable Pix.


 * The usual argument to Threshold is Tesseract::mutable_pix_binary().


 */


bool TessBaseAPI::Threshold(Pix **pix) {


  ASSERT_HOST(pix != nullptr);


  if (*pix != nullptr) {


    pixDestroy(pix);


  }


  // Zero resolution messes up the algorithms, so make sure it is credible.


  int user_dpi = 0;


  GetIntVariable("user_defined_dpi", &user_dpi);


  int y_res = thresholder_->GetScaledYResolution();


  if (user_dpi && (user_dpi < kMinCredibleResolution || user_dpi > kMaxCredibleResolution)) {


    tprintf(


        "Warning: User defined image dpi is outside of expected range "


        "(%d - %d)!\n",


        kMinCredibleResolution, kMaxCredibleResolution);


  }


  // Always use user defined dpi


  if (user_dpi) {


    thresholder_->SetSourceYResolution(user_dpi);


  } else if (y_res < kMinCredibleResolution || y_res > kMaxCredibleResolution) {


    if (y_res != 0) {


      // Show warning only if a resolution was given.


      tprintf("Warning: Invalid resolution %d dpi. Using %d instead.\n",


              y_res, kMinCredibleResolution);


    }


    thresholder_->SetSourceYResolution(kMinCredibleResolution);


  }





  auto thresholding_method = static_cast<ThresholdMethod>(static_cast<int>(tesseract_->thresholding_method));





  if (thresholding_method == ThresholdMethod::Otsu) {


    Image pix_binary(*pix);


    if (!thresholder_->ThresholdToPix(&pix_binary)) {


      return false;


    }


    *pix = pix_binary;





    if (!thresholder_->IsBinary()) {


      tesseract_->set_pix_thresholds(thresholder_->GetPixRectThresholds());


      tesseract_->set_pix_grey(thresholder_->GetPixRectGrey());


    } else {


      tesseract_->set_pix_thresholds(nullptr);


      tesseract_->set_pix_grey(nullptr);


    }


  } else {


    auto [ok, pix_grey, pix_binary, pix_thresholds] = thresholder_->Threshold(this, thresholding_method);





    if (!ok) {


      return false;


    }


    *pix = pix_binary;





    tesseract_->set_pix_thresholds(pix_thresholds);


    tesseract_->set_pix_grey(pix_grey);


  }





  thresholder_->GetImageSizes(&rect_left_, &rect_top_, &rect_width_, &rect_height_, &image_width_,


                              &image_height_);





  // Set the internal resolution that is used for layout parameters from the


  // estimated resolution, rather than the image resolution, which may be


  // fabricated, but we will use the image resolution, if there is one, to


  // report output point sizes.


  int estimated_res = ClipToRange(thresholder_->GetScaledEstimatedResolution(),


                                  kMinCredibleResolution, kMaxCredibleResolution);


  if (estimated_res != thresholder_->GetScaledEstimatedResolution()) {


    tprintf(


        "Estimated internal resolution %d out of range! "


        "Corrected to %d.\n",


        thresholder_->GetScaledEstimatedResolution(), estimated_res);


  }


  tesseract_->set_source_resolution(estimated_res);


  return true;


}





/** Find lines from the image making the BLOCK_LIST. */


int TessBaseAPI::FindLines() {


  if (thresholder_ == nullptr || thresholder_->IsEmpty()) {


    tprintf("Please call SetImage before attempting recognition.\n");


    return -1;


  }


  if (recognition_done_) {


    ClearResults();


  }


  if (!block_list_->empty()) {


    return 0;


  }


  if (tesseract_ == nullptr) {


    tesseract_ = new Tesseract;


#ifndef DISABLED_LEGACY_ENGINE


    tesseract_->InitAdaptiveClassifier(nullptr);


#endif


  }


  if (tesseract_->pix_binary() == nullptr && !Threshold(&tesseract_->mutable_pix_binary()->pix_)) {


    return -1;


  }





  tesseract_->PrepareForPageseg();





#ifndef DISABLED_LEGACY_ENGINE


  if (tesseract_->textord_equation_detect) {


    if (equ_detect_ == nullptr && !datapath_.empty()) {


      equ_detect_ = new EquationDetect(datapath_.c_str(), nullptr);


    }


    if (equ_detect_ == nullptr) {


      tprintf("Warning: Could not set equation detector\n");


    } else {


      tesseract_->SetEquationDetect(equ_detect_);


    }


  }


#endif // ndef DISABLED_LEGACY_ENGINE





  Tesseract *osd_tess = osd_tesseract_;


  OSResults osr;


#ifndef DISABLED_LEGACY_ENGINE


  if (PSM_OSD_ENABLED(tesseract_->tessedit_pageseg_mode) && osd_tess == nullptr) {


    if (strcmp(language_.c_str(), "osd") == 0) {


      osd_tess = tesseract_;


    } else {


      osd_tesseract_ = new Tesseract;


      TessdataManager mgr(reader_);


      if (datapath_.empty()) {


        tprintf(


            "Warning: Auto orientation and script detection requested,"


            " but data path is undefined\n");


        delete osd_tesseract_;


        osd_tesseract_ = nullptr;


      } else if (osd_tesseract_->init_tesseract(datapath_.c_str(), "", "osd", OEM_TESSERACT_ONLY,


                                                nullptr, 0, nullptr, nullptr, false, &mgr) == 0) {


        osd_tess = osd_tesseract_;


        osd_tesseract_->set_source_resolution(thresholder_->GetSourceYResolution());


      } else {


        tprintf(


            "Warning: Auto orientation and script detection requested,"


            " but osd language failed to load\n");


        delete osd_tesseract_;


        osd_tesseract_ = nullptr;


      }


    }


  }


#endif // ndef DISABLED_LEGACY_ENGINE





  if (tesseract_->SegmentPage(input_file_.c_str(), block_list_, osd_tess, &osr) < 0) {


    return -1;


  }





  // If Devanagari is being recognized, we use different images for page seg


  // and for OCR.


  tesseract_->PrepareForTessOCR(block_list_, osd_tess, &osr);


  return 0;


}





/** Delete the pageres and clear the block list ready for a new page. */


void TessBaseAPI::ClearResults() {


  if (tesseract_ != nullptr) {


    tesseract_->Clear();


  }


  delete page_res_;


  page_res_ = nullptr;


  recognition_done_ = false;


  if (block_list_ == nullptr) {


    block_list_ = new BLOCK_LIST;


  } else {


    block_list_->clear();


  }


  if (paragraph_models_ != nullptr) {


    for (auto model : *paragraph_models_) {


      delete model;


    }


    delete paragraph_models_;


    paragraph_models_ = nullptr;


  }


}





/**


 * Return the length of the output text string, as UTF8, assuming


 * liberally two spacing marks after each word (as paragraphs end with two


 * newlines), and assuming a single character reject marker for each rejected


 * character.


 * Also return the number of recognized blobs in blob_count.


 */


int TessBaseAPI::TextLength(int *blob_count) const {


  if (tesseract_ == nullptr || page_res_ == nullptr) {


    return 0;


  }





  PAGE_RES_IT page_res_it(page_res_);


  int total_length = 2;


  int total_blobs = 0;


  // Iterate over the data structures to extract the recognition result.


  for (page_res_it.restart_page(); page_res_it.word() != nullptr; page_res_it.forward()) {


    WERD_RES *word = page_res_it.word();


    WERD_CHOICE *choice = word->best_choice;


    if (choice != nullptr) {


      total_blobs += choice->length() + 2;


      total_length += choice->unichar_string().length() + 2;


      for (int i = 0; i < word->reject_map.length(); ++i) {


        if (word->reject_map[i].rejected()) {


          ++total_length;


        }


      }


    }


  }


  if (blob_count != nullptr) {


    *blob_count = total_blobs;


  }


  return total_length;


}





#ifndef DISABLED_LEGACY_ENGINE


/**


 * Estimates the Orientation And Script of the image.


 * Returns true if the image was processed successfully.


 */


bool TessBaseAPI::DetectOS(OSResults *osr) {


  if (tesseract_ == nullptr) {


    return false;


  }


  ClearResults();


  if (tesseract_->pix_binary() == nullptr && !Threshold(&tesseract_->mutable_pix_binary()->pix_)) {


    return false;


  }





  if (input_file_.empty()) {


    input_file_ = kInputFile;


  }


  return orientation_and_script_detection(input_file_.c_str(), osr, tesseract_) > 0;


}


#endif // #ifndef DISABLED_LEGACY_ENGINE





void TessBaseAPI::set_min_orientation_margin(double margin) {


  tesseract_->min_orientation_margin.set_value(margin);


}





/**


 * Return text orientation of each block as determined in an earlier page layout


 * analysis operation. Orientation is returned as the number of ccw 90-degree


 * rotations (in [0..3]) required to make the text in the block upright


 * (readable). Note that this may not necessary be the block orientation


 * preferred for recognition (such as the case of vertical CJK text).


 *


 * Also returns whether the text in the block is believed to have vertical


 * writing direction (when in an upright page orientation).


 *


 * The returned array is of length equal to the number of text blocks, which may


 * be less than the total number of blocks. The ordering is intended to be


 * consistent with GetTextLines().


 */


void TessBaseAPI::GetBlockTextOrientations(int **block_orientation, bool **vertical_writing) {


  delete[] * block_orientation;


  *block_orientation = nullptr;


  delete[] * vertical_writing;


  *vertical_writing = nullptr;


  BLOCK_IT block_it(block_list_);





  block_it.move_to_first();


  int num_blocks = 0;


  for (block_it.mark_cycle_pt(); !block_it.cycled_list(); block_it.forward()) {


    if (!block_it.data()->pdblk.poly_block()->IsText()) {


      continue;


    }


    ++num_blocks;


  }


  if (!num_blocks) {


    tprintf("WARNING: Found no blocks\n");


    return;


  }


  *block_orientation = new int[num_blocks];


  *vertical_writing = new bool[num_blocks];


  block_it.move_to_first();


  int i = 0;


  for (block_it.mark_cycle_pt(); !block_it.cycled_list(); block_it.forward()) {


    if (!block_it.data()->pdblk.poly_block()->IsText()) {


      continue;


    }


    FCOORD re_rotation = block_it.data()->re_rotation();


    float re_theta = re_rotation.angle();


    FCOORD classify_rotation = block_it.data()->classify_rotation();


    float classify_theta = classify_rotation.angle();


    double rot_theta = -(re_theta - classify_theta) * 2.0 / M_PI;


    if (rot_theta < 0) {


      rot_theta += 4;


    }


    int num_rotations = static_cast<int>(rot_theta + 0.5);


    (*block_orientation)[i] = num_rotations;


    // The classify_rotation is non-zero only if the text has vertical


    // writing direction.


    (*vertical_writing)[i] = classify_rotation.y() != 0.0f;


    ++i;


  }


}





void TessBaseAPI::DetectParagraphs(bool after_text_recognition) {


  int debug_level = 0;


  GetIntVariable("paragraph_debug_level", &debug_level);


  if (paragraph_models_ == nullptr) {


    paragraph_models_ = new std::vector<ParagraphModel *>;


  }


  MutableIterator *result_it = GetMutableIterator();


  do { // Detect paragraphs for this block


    std::vector<ParagraphModel *> models;


    ::tesseract::DetectParagraphs(debug_level, after_text_recognition, result_it, &models);


    paragraph_models_->insert(paragraph_models_->end(), models.begin(), models.end());


  } while (result_it->Next(RIL_BLOCK));


  delete result_it;


}





/** This method returns the string form of the specified unichar. */


const char *TessBaseAPI::GetUnichar(int unichar_id) const {


  return tesseract_->unicharset.id_to_unichar(unichar_id);


}





/** Return the pointer to the i-th dawg loaded into tesseract_ object. */


const Dawg *TessBaseAPI::GetDawg(int i) const {


  if (tesseract_ == nullptr || i >= NumDawgs()) {


    return nullptr;


  }


  return tesseract_->getDict().GetDawg(i);


}





/** Return the number of dawgs loaded into tesseract_ object. */


int TessBaseAPI::NumDawgs() const {


  return tesseract_ == nullptr ? 0 : tesseract_->getDict().NumDawgs();


}





/** Escape a char string - remove <>&"' with HTML codes. */


std::string HOcrEscape(const char *text) {


  std::string ret;


  const char *ptr;


  for (ptr = text; *ptr; ptr++) {


    switch (*ptr) {


      case '<':


        ret += "&lt;";


        break;


      case '>':


        ret += "&gt;";


        break;


      case '&':


        ret += "&amp;";


        break;


      case '"':


        ret += "&quot;";


        break;


      case '\'':


        ret += "&#39;";


        break;


      default:


        ret += *ptr;


    }


  }


  return ret;


}





} // namespace tesseract







k2pdfopt_v2.54/tesseract_mod/dotproductsse.cpp


k2pdfopt_v2.54/tesseract_mod/dotproductsse.cpp

///////////////////////////////////////////////////////////////////////


// File:        dotproductsse.cpp


// Description: Architecture-specific dot-product function.


// Author:      Ray Smith


//


// (C) Copyright 2015, Google Inc.


// Licensed under the Apache License, Version 2.0 (the "License");


// you may not use this file except in compliance with the License.


// You may obtain a copy of the License at


// http://www.apache.org/licenses/LICENSE-2.0


// Unless required by applicable law or agreed to in writing, software


// distributed under the License is distributed on an "AS IS" BASIS,


// WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.


// See the License for the specific language governing permissions and


// limitations under the License.


///////////////////////////////////////////////////////////////////////





#if !defined(__SSE4_1__)


/* willus mod -- don't throw an error -- just skip */


/*


#  if defined(__i686__) || defined(__x86_64__)


#    error Implementation only for SSE 4.1 capable architectures


#  endif


*/


#else





#  include <emmintrin.h>


#  include <smmintrin.h>


#  include <cstdint>


#  include "dotproduct.h"





namespace tesseract {





// Computes and returns the dot product of the n-vectors u and v.


// Uses Intel SSE intrinsics to access the SIMD instruction set.


#if defined(FAST_FLOAT)


float DotProductSSE(const float *u, const float *v, int n) {


  int max_offset = n - 4;


  int offset = 0;


  // Accumulate a set of 4 sums in sum, by loading pairs of 4 values from u and


  // v, and multiplying them together in parallel.


  __m128 sum = _mm_setzero_ps();


  if (offset <= max_offset) {


    offset = 4;


    // Aligned load is reputedly faster but requires 16 byte aligned input.


    if ((reinterpret_cast<uintptr_t>(u) & 15) == 0 &&


        (reinterpret_cast<uintptr_t>(v) & 15) == 0) {


      // Use aligned load.


      sum = _mm_load_ps(u);


      __m128 floats2 = _mm_load_ps(v);


      // Multiply.


      sum = _mm_mul_ps(sum, floats2);


      while (offset <= max_offset) {


        __m128 floats1 = _mm_load_ps(u + offset);


        floats2 = _mm_load_ps(v + offset);


        floats1 = _mm_mul_ps(floats1, floats2);


        sum = _mm_add_ps(sum, floats1);


        offset += 4;


      }


    } else {


      // Use unaligned load.


      sum = _mm_loadu_ps(u);


      __m128 floats2 = _mm_loadu_ps(v);


      // Multiply.


      sum = _mm_mul_ps(sum, floats2);


      while (offset <= max_offset) {


        __m128 floats1 = _mm_loadu_ps(u + offset);


        floats2 = _mm_loadu_ps(v + offset);


        floats1 = _mm_mul_ps(floats1, floats2);


        sum = _mm_add_ps(sum, floats1);


        offset += 4;


      }


    }


  }


  // Add the 4 sums in sum horizontally.


#if 0


  alignas(32) float tmp[4];


  _mm_store_ps(tmp, sum);


  float result = tmp[0] + tmp[1] + tmp[2] + tmp[3];


#else


  __m128 zero = _mm_setzero_ps();


  // https://www.felixcloutier.com/x86/haddps


  sum = _mm_hadd_ps(sum, zero);


  sum = _mm_hadd_ps(sum, zero);


  // Extract the low result.


  float result = _mm_cvtss_f32(sum);


#endif


  // Add on any left-over products.


  while (offset < n) {


    result += u[offset] * v[offset];


    ++offset;


  }


  return result;


}


#else


double DotProductSSE(const double *u, const double *v, int n) {


  int max_offset = n - 2;


  int offset = 0;


  // Accumulate a set of 2 sums in sum, by loading pairs of 2 values from u and


  // v, and multiplying them together in parallel.


  __m128d sum = _mm_setzero_pd();


  if (offset <= max_offset) {


    offset = 2;


    // Aligned load is reputedly faster but requires 16 byte aligned input.


    if ((reinterpret_cast<uintptr_t>(u) & 15) == 0 &&


        (reinterpret_cast<uintptr_t>(v) & 15) == 0) {


      // Use aligned load.


      sum = _mm_load_pd(u);


      __m128d floats2 = _mm_load_pd(v);


      // Multiply.


      sum = _mm_mul_pd(sum, floats2);


      while (offset <= max_offset) {


        __m128d floats1 = _mm_load_pd(u + offset);


        floats2 = _mm_load_pd(v + offset);


        offset += 2;


        floats1 = _mm_mul_pd(floats1, floats2);


        sum = _mm_add_pd(sum, floats1);


      }


    } else {


      // Use unaligned load.


      sum = _mm_loadu_pd(u);


      __m128d floats2 = _mm_loadu_pd(v);


      // Multiply.


      sum = _mm_mul_pd(sum, floats2);


      while (offset <= max_offset) {


        __m128d floats1 = _mm_loadu_pd(u + offset);


        floats2 = _mm_loadu_pd(v + offset);


        offset += 2;


        floats1 = _mm_mul_pd(floats1, floats2);


        sum = _mm_add_pd(sum, floats1);


      }


    }


  }


  // Add the 2 sums in sum horizontally.


  sum = _mm_hadd_pd(sum, sum);


  // Extract the low result.


  double result = _mm_cvtsd_f64(sum);


  // Add on any left-over products.


  while (offset < n) {


    result += u[offset] * v[offset];


    ++offset;


  }


  return result;


}


#endif





} // namespace tesseract.





#endif
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///////////////////////////////////////////////////////////////////////


// File:        intsimdmatrixavx2.cpp


// Description: matrix-vector product for 8-bit data on avx2.


// Author:      Ray Smith


//


// (C) Copyright 2017, Google Inc.


// Licensed under the Apache License, Version 2.0 (the "License");


// you may not use this file except in compliance with the License.


// You may obtain a copy of the License at


// http://www.apache.org/licenses/LICENSE-2.0


// Unless required by applicable law or agreed to in writing, software


// distributed under the License is distributed on an "AS IS" BASIS,


// WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.


// See the License for the specific language governing permissions and


// limitations under the License.


///////////////////////////////////////////////////////////////////////





#include "intsimdmatrix.h"





#if !defined(__AVX2__)


/* willus mod -- don't throw an error -- just skip */


/*


#  if defined(__i686__) || defined(__x86_64__)


#    error Implementation only for AVX2 capable architectures


#  endif


*/


#else


#  include <immintrin.h>


#  include <algorithm>


#  include <cstdint>


#  include <vector>





#  if defined(_MSC_VER) && _MSC_VER >= 1925 && _MSC_VER <= 1929 && \


      defined(_WIN32) && !defined(_WIN64)


// Optimize for size (/Os) instead of using the default optimization for some


// versions of the 32 bit Visual Studio compiler which generate buggy code.


#    pragma optimize("", off)


#    pragma optimize("s", on)


#  endif





namespace tesseract {





// Number of outputs held in each register. 8 x 32 bit ints.


constexpr int kNumOutputsPerRegister = 8;


// Maximum number of registers that we will use.


constexpr int kMaxOutputRegisters = 8;


// Number of inputs in the inputs register.


constexpr int kNumInputsPerRegister = 32;


// Number of inputs in each weight group.


constexpr int kNumInputsPerGroup = 4;


// Number of groups of inputs to be broadcast.


constexpr int kNumInputGroups = kNumInputsPerRegister / kNumInputsPerGroup;





// Functions to compute part of a matrix.vector multiplication. The weights


// are in a very specific order (see above) in w, which is multiplied by


// u of length num_in, to produce output v after scaling the integer results


// by the corresponding member of scales.


// The amount of w and scales consumed is fixed and not available to the


// caller. The number of outputs written to v will be at most num_out.





// Computes one set of 4x8 products of inputs and weights, adding to result.


// Horizontally adds 4 adjacent results, making 8x32-bit results.


// rep_input is assumed to be an 8x replicated set of 4x8-bit signed integers.


// Note that wi must previously have been re-organized with blocks of 4x8


// weights in contiguous memory.


// ones is a register of 16x16-bit values all equal to 1.


// Note: wi is incremented by the amount of data read.


// weights and reps are scratch registers.


// This function must be inlined with references in order for the compiler to


// correctly use the registers declared in the caller.


static inline void MultiplyGroup(const __m256i &rep_input, const __m256i &ones, const int8_t *&wi,


                                 __m256i &weights, __m256i &reps, __m256i &result) {


  // Load a 4x8 block of weights.


  weights = _mm256_loadu_si256(reinterpret_cast<const __m256i *>(wi));


  wi += kNumInputsPerRegister;


  // Normalize the signs on rep_input, weights, so weights is always +ve.


  reps = _mm256_sign_epi8(rep_input, weights);


  weights = _mm256_sign_epi8(weights, weights);


  // Multiply 32x8-bit reps by 32x8-bit weights to make 16x16-bit results,


  // with adjacent pairs added.


  weights = _mm256_maddubs_epi16(weights, reps);


  // Multiply 16x16-bit result by 16x16-bit ones to make 8x32-bit results,


  // with  adjacent pairs added. What we really want is a horizontal add of


  // 16+16=32 bit result, but there is no such instruction, so multiply by


  // 16-bit ones instead. It is probably faster than all the sign-extending,


  // permuting and adding that would otherwise be required.


  weights = _mm256_madd_epi16(weights, ones);


  result = _mm256_add_epi32(result, weights);


}





// Load 64 bits into the bottom of a 128bit register.


// We don't actually care what the top 64bits are, but this ends


// up with them being zero.


static inline __m128i load64_to_128(const int8_t *wi_) {


  const auto *wi = reinterpret_cast<const int64_t *>(wi_);


  return _mm_set_epi64x(0, wi[0]);


}





#if defined(FAST_FLOAT)





static inline void ExtractResults8(__m256i result, const int8_t *wi,


                                   const float *scales, float *v) {


  __m128i w128 = load64_to_128(wi); // 8x8bit vals in bottom of 128bit reg


  __m256i w256 = _mm256_cvtepi8_epi32(w128); // 8x32bit vals in 256bit reg


  __m256i bias_scale = _mm256_set_epi32(127, 127, 127, 127, 127, 127, 127, 127);


  __m256 scale01234567 = _mm256_loadu_ps(scales);


  w256 = _mm256_mullo_epi32(w256, bias_scale); // 8x32 <bias * 127>


  result = _mm256_add_epi32(result, w256);     // result += bias * 127


  __m256 res01234567 = _mm256_cvtepi32_ps(result);


  result = _mm256_permute4x64_epi64(result, 2 + (3 << 2));


  res01234567 = _mm256_mul_ps(res01234567, scale01234567);


  _mm256_storeu_ps(v, res01234567);


}





static inline void ExtractResults16(__m256i result0, __m256i result1,


                                    const int8_t *&wi, const float *&scales,


                                    float *&v) {


  __m128i w8 = _mm_loadu_si128(reinterpret_cast<const __m128i *>(wi));


  // 8x8bit vals in bottom of 128bit reg


  const __m256i bias_scale =


      _mm256_set_epi32(127, 127, 127, 127, 127, 127, 127, 127);


  __m256i w256 = _mm256_cvtepi8_epi32(w8); // 8x32bit vals in 256bit reg


  __m256 scale01234567 = _mm256_loadu_ps(scales);


  w256 = _mm256_mullo_epi32(w256, bias_scale); // 8x32 <bias * 127>


  result0 = _mm256_add_epi32(result0, w256);   // result += bias * 127


  __m256 res01234567 = _mm256_cvtepi32_ps(result0);


  result0 = _mm256_permute4x64_epi64(result0, 2 + (3 << 2));


  res01234567 = _mm256_mul_ps(res01234567, scale01234567);


  _mm256_storeu_ps(v, res01234567);


  w8 = _mm_shuffle_epi32(w8, 2 + (3 << 2));


  w256 = _mm256_cvtepi8_epi32(w8); // 8x32bit vals in 256bit reg


  scale01234567 = _mm256_loadu_ps(scales + 8);


  w256 = _mm256_mullo_epi32(w256, bias_scale); // 8x32 <bias * 127>


  result1 = _mm256_add_epi32(result1, w256);   // result += bias * 127


  res01234567 = _mm256_cvtepi32_ps(result1);


  result1 = _mm256_permute4x64_epi64(result1, 2 + (3 << 2));


  res01234567 = _mm256_mul_ps(res01234567, scale01234567);


  _mm256_storeu_ps(v + 8, res01234567);


  wi += 16;


  scales += 16;


  v += 16;


}





// Computes part of matrix.vector v = Wu. Computes N=64 results.


// The weights *must* be arranged so that consecutive reads from wi


// provides (num_in/kNumInputsPerGroup groups of (N output dim groups of


// (kNumInputsPerGroup inputs))). After that there must be N consecutive


// bias weights, before continuing with any more weights.


// u must be padded out with zeros to


// kNumInputsPerGroup*ceil(num_in/kNumInputsPerGroup) elements.


static void PartialMatrixDotVector64(const int8_t *wi, const float *scales, const int8_t *u,


                                     int num_in, float *v) {


  // Register containing 16-bit ones for horizontal add with 16->32 bit


  // conversion.


  __m256i ones = _mm256_set_epi16(1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1);


  __m256i shift_id = _mm256_set_epi32(0, 7, 6, 5, 4, 3, 2, 1);


  // Initialize all the results to 0.


  __m256i result0 = _mm256_setzero_si256();


  __m256i result1 = _mm256_setzero_si256();


  __m256i result2 = _mm256_setzero_si256();


  __m256i result3 = _mm256_setzero_si256();


  __m256i result4 = _mm256_setzero_si256();


  __m256i result5 = _mm256_setzero_si256();


  __m256i result6 = _mm256_setzero_si256();


  __m256i result7 = _mm256_setzero_si256();


  // Iterate over the input (u), one registerful at a time.


  for (int j = 0; j < num_in;) {


    __m256i inputs = _mm256_loadu_si256(reinterpret_cast<const __m256i *>(u + j));


    // Inputs are processed in groups of kNumInputsPerGroup, replicated


    // kNumInputGroups times.


    for (int ig = 0; ig < kNumInputGroups && j < num_in; ++ig, j += kNumInputsPerGroup) {


      // Replicate the low 32 bits (4 inputs) 8 times.


      __m256i rep_input = _mm256_broadcastd_epi32(_mm256_castsi256_si128(inputs));


      // Rotate the inputs in groups of 4, so the next 4 inputs are ready.


      inputs = _mm256_permutevar8x32_epi32(inputs, shift_id);


      __m256i weights, reps;


      // Mul-add, with horizontal add of the 4 inputs to each of the results.


      MultiplyGroup(rep_input, ones, wi, weights, reps, result0);


      MultiplyGroup(rep_input, ones, wi, weights, reps, result1);


      MultiplyGroup(rep_input, ones, wi, weights, reps, result2);


      MultiplyGroup(rep_input, ones, wi, weights, reps, result3);


      MultiplyGroup(rep_input, ones, wi, weights, reps, result4);


      MultiplyGroup(rep_input, ones, wi, weights, reps, result5);


      MultiplyGroup(rep_input, ones, wi, weights, reps, result6);


      MultiplyGroup(rep_input, ones, wi, weights, reps, result7);


    }


  }


  ExtractResults16(result0, result1, wi, scales, v);


  ExtractResults16(result2, result3, wi, scales, v);


  ExtractResults16(result4, result5, wi, scales, v);


  ExtractResults16(result6, result7, wi, scales, v);


}





// Computes part of matrix.vector v = Wu. Computes N=32 results.


// For details see PartialMatrixDotVector64 with N=32.


static void PartialMatrixDotVector32(const int8_t *wi, const float *scales, const int8_t *u,


                                     int num_in, float *v) {


  // Register containing 16-bit ones for horizontal add with 16->32 bit


  // conversion.


  __m256i ones = _mm256_set_epi16(1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1);


  __m256i shift_id = _mm256_set_epi32(0, 7, 6, 5, 4, 3, 2, 1);


  // Initialize all the results to 0.


  __m256i result0 = _mm256_setzero_si256();


  __m256i result1 = _mm256_setzero_si256();


  __m256i result2 = _mm256_setzero_si256();


  __m256i result3 = _mm256_setzero_si256();


  // Iterate over the input (u), one registerful at a time.


  for (int j = 0; j < num_in;) {


    __m256i inputs = _mm256_loadu_si256(reinterpret_cast<const __m256i *>(u + j));


    // Inputs are processed in groups of kNumInputsPerGroup, replicated


    // kNumInputGroups times.


    for (int ig = 0; ig < kNumInputGroups && j < num_in; ++ig, j += kNumInputsPerGroup) {


      // Replicate the low 32 bits (4 inputs) 8 times.


      __m256i rep_input = _mm256_broadcastd_epi32(_mm256_castsi256_si128(inputs));


      // Rotate the inputs in groups of 4, so the next 4 inputs are ready.


      inputs = _mm256_permutevar8x32_epi32(inputs, shift_id);


      __m256i weights, reps;


      // Mul-add, with horizontal add of the 4 inputs to each of the results.


      MultiplyGroup(rep_input, ones, wi, weights, reps, result0);


      MultiplyGroup(rep_input, ones, wi, weights, reps, result1);


      MultiplyGroup(rep_input, ones, wi, weights, reps, result2);


      MultiplyGroup(rep_input, ones, wi, weights, reps, result3);


    }


  }


  ExtractResults16(result0, result1, wi, scales, v);


  ExtractResults16(result2, result3, wi, scales, v);


}





// Computes part of matrix.vector v = Wu. Computes N=16 results.


// For details see PartialMatrixDotVector64 with N=16.


static void PartialMatrixDotVector16(const int8_t *wi, const float *scales, const int8_t *u,


                                     int num_in, float *v) {


  // Register containing 16-bit ones for horizontal add with 16->32 bit


  // conversion.


  __m256i ones = _mm256_set_epi16(1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1);


  __m256i shift_id = _mm256_set_epi32(0, 7, 6, 5, 4, 3, 2, 1);


  // Initialize all the results to 0.


  __m256i result0 = _mm256_setzero_si256();


  __m256i result1 = _mm256_setzero_si256();


  // Iterate over the input (u), one registerful at a time.


  for (int j = 0; j < num_in;) {


    __m256i inputs = _mm256_loadu_si256(reinterpret_cast<const __m256i *>(u + j));


    // Inputs are processed in groups of kNumInputsPerGroup, replicated


    // kNumInputGroups times.


    for (int ig = 0; ig < kNumInputGroups && j < num_in; ++ig, j += kNumInputsPerGroup) {


      // Replicate the low 32 bits (4 inputs) 8 times.


      __m256i rep_input = _mm256_broadcastd_epi32(_mm256_castsi256_si128(inputs));


      // Rotate the inputs in groups of 4, so the next 4 inputs are ready.


      inputs = _mm256_permutevar8x32_epi32(inputs, shift_id);


      __m256i weights, reps;


      // Mul-add, with horizontal add of the 4 inputs to each of the results.


      MultiplyGroup(rep_input, ones, wi, weights, reps, result0);


      MultiplyGroup(rep_input, ones, wi, weights, reps, result1);


    }


  }


  ExtractResults16(result0, result1, wi, scales, v);


}





// Computes part of matrix.vector v = Wu. Computes N=8 results.


// For details see PartialMatrixDotVector64 with N=8.


static inline void PartialMatrixDotVector8(const int8_t *wi, const float *scales, const int8_t *u,


                                           int num_in, float *v) {


  // Register containing 16-bit ones for horizontal add with 16->32 bit


  // conversion.


  __m256i ones = _mm256_set_epi16(1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1);


  __m256i shift_id = _mm256_set_epi32(0, 7, 6, 5, 4, 3, 2, 1);


  // Initialize all the results to 0.


  __m256i result0 = _mm256_setzero_si256();


  // Iterate over the input (u), one registerful at a time.


  for (int j = 0; j < num_in;) {


    __m256i inputs = _mm256_loadu_si256(reinterpret_cast<const __m256i *>(u + j));


    // Inputs are processed in groups of kNumInputsPerGroup, replicated


    // kNumInputGroups times.


    for (int ig = 0; ig < kNumInputGroups && j < num_in; ++ig, j += kNumInputsPerGroup) {


      // Replicate the low 32 bits (4 inputs) 8 times.


      __m256i rep_input = _mm256_broadcastd_epi32(_mm256_castsi256_si128(inputs));


      // Rotate the inputs in groups of 4, so the next 4 inputs are ready.


      inputs = _mm256_permutevar8x32_epi32(inputs, shift_id);


      __m256i weights, reps;


      // Mul-add, with horizontal add of the 4 inputs to each of the results.


      MultiplyGroup(rep_input, ones, wi, weights, reps, result0);


    }


  }


  ExtractResults8(result0, wi, scales, v);


}





static void matrixDotVector(int dim1, int dim2, const int8_t *wi, const float *scales,


                            const int8_t *u, float *v) {


  const int num_out = dim1;


  const int num_in = dim2 - 1;


  // Each call to a partial_func_ produces group_size outputs, except the


  // last one, which can produce less.


  const int rounded_num_in = IntSimdMatrix::Roundup(num_in, kNumInputsPerGroup);


  const int rounded_num_out = IntSimdMatrix::Roundup(num_out, kNumOutputsPerRegister);


  int group_size = kNumOutputsPerRegister * kMaxOutputRegisters;


  int output = 0;





  int w_step = (rounded_num_in + 1) * group_size;





  // Run with this group size, until it would produce too much output, then


  // switch to a smaller size.


  for (; output + group_size <= rounded_num_out; output += group_size) {


    PartialMatrixDotVector64(wi, scales, u, rounded_num_in, v);


    wi += w_step;


    scales += group_size;


    v += group_size;


  }


  group_size /= 2;


  w_step /= 2;





  if (output + group_size <= rounded_num_out) {


    PartialMatrixDotVector32(wi, scales, u, rounded_num_in, v);


    wi += w_step;


    scales += group_size;


    v += group_size;


    output += group_size;


  }


  group_size /= 2;


  w_step /= 2;





  if (output + group_size <= rounded_num_out) {


    PartialMatrixDotVector16(wi, scales, u, rounded_num_in, v);


    wi += w_step;


    scales += group_size;


    v += group_size;


    output += group_size;


  }


  group_size /= 2;


  w_step /= 2;





  if (output + group_size <= rounded_num_out) {


    PartialMatrixDotVector8(wi, scales, u, rounded_num_in, v);


  }


}


#else


static inline void ExtractResults8(__m256i result, const int8_t *wi, const double *scales,


                                   double *v) {


  __m128i w128 = load64_to_128(wi);          // 8x8bit vals in bottom of 128bit reg


  __m256i w256 = _mm256_cvtepi8_epi32(w128); // 8x32bit vals in 256bit reg


  __m256i bias_scale = _mm256_set_epi32(127, 127, 127, 127, 127, 127, 127, 127);


  __m256d scale0123 = _mm256_loadu_pd(scales);


  __m256d scale4567 = _mm256_loadu_pd(scales + 4);


  w256 = _mm256_mullo_epi32(w256, bias_scale); // 8x32 <bias * 127>


  result = _mm256_add_epi32(result, w256);     // result += bias * 127


  __m256d res0123 = _mm256_cvtepi32_pd(_mm256_castsi256_si128(result));


  result = _mm256_permute4x64_epi64(result, 2 + (3 << 2));


  __m256d res4567 = _mm256_cvtepi32_pd(_mm256_castsi256_si128(result));


  res0123 = _mm256_mul_pd(res0123, scale0123);


  res4567 = _mm256_mul_pd(res4567, scale4567);


  _mm256_storeu_pd(v, res0123);


  _mm256_storeu_pd(v + 4, res4567);


}





static inline void ExtractResults16(__m256i result0, __m256i result1, const int8_t *&wi,


                                    const double *&scales, double *&v) {


  __m128i w8 = _mm_loadu_si128(reinterpret_cast<const __m128i *>(wi));


  // 8x8bit vals in bottom of 128bit reg


  const __m256i bias_scale = _mm256_set_epi32(127, 127, 127, 127, 127, 127, 127, 127);


  __m256i w256 = _mm256_cvtepi8_epi32(w8); // 8x32bit vals in 256bit reg


  __m256d scale0123 = _mm256_loadu_pd(scales);


  __m256d scale4567 = _mm256_loadu_pd(scales + 4);


  w256 = _mm256_mullo_epi32(w256, bias_scale); // 8x32 <bias * 127>


  result0 = _mm256_add_epi32(result0, w256);   // result += bias * 127


  __m256d res0123 = _mm256_cvtepi32_pd(_mm256_castsi256_si128(result0));


  result0 = _mm256_permute4x64_epi64(result0, 2 + (3 << 2));


  __m256d res4567 = _mm256_cvtepi32_pd(_mm256_castsi256_si128(result0));


  res0123 = _mm256_mul_pd(res0123, scale0123);


  res4567 = _mm256_mul_pd(res4567, scale4567);


  _mm256_storeu_pd(v, res0123);


  _mm256_storeu_pd(v + 4, res4567);


  w8 = _mm_shuffle_epi32(w8, 2 + (3 << 2));


  w256 = _mm256_cvtepi8_epi32(w8); // 8x32bit vals in 256bit reg


  scale0123 = _mm256_loadu_pd(scales + 8);


  scale4567 = _mm256_loadu_pd(scales + 12);


  w256 = _mm256_mullo_epi32(w256, bias_scale); // 8x32 <bias * 127>


  result1 = _mm256_add_epi32(result1, w256);   // result += bias * 127


  res0123 = _mm256_cvtepi32_pd(_mm256_castsi256_si128(result1));


  result1 = _mm256_permute4x64_epi64(result1, 2 + (3 << 2));


  res4567 = _mm256_cvtepi32_pd(_mm256_castsi256_si128(result1));


  res0123 = _mm256_mul_pd(res0123, scale0123);


  res4567 = _mm256_mul_pd(res4567, scale4567);


  _mm256_storeu_pd(v + 8, res0123);


  _mm256_storeu_pd(v + 12, res4567);


  wi += 16;


  scales += 16;


  v += 16;


}





// Computes part of matrix.vector v = Wu. Computes N=64 results.


// The weights *must* be arranged so that consecutive reads from wi


// provides (num_in/kNumInputsPerGroup groups of (N output dim groups of


// (kNumInputsPerGroup inputs))). After that there must be N consecutive


// bias weights, before continuing with any more weights.


// u must be padded out with zeros to


// kNumInputsPerGroup*ceil(num_in/kNumInputsPerGroup) elements.


static void PartialMatrixDotVector64(const int8_t *wi, const double *scales, const int8_t *u,


                                     int num_in, double *v) {


  // Register containing 16-bit ones for horizontal add with 16->32 bit


  // conversion.


  __m256i ones = _mm256_set_epi16(1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1);


  __m256i shift_id = _mm256_set_epi32(0, 7, 6, 5, 4, 3, 2, 1);


  // Initialize all the results to 0.


  __m256i result0 = _mm256_setzero_si256();


  __m256i result1 = _mm256_setzero_si256();


  __m256i result2 = _mm256_setzero_si256();


  __m256i result3 = _mm256_setzero_si256();


  __m256i result4 = _mm256_setzero_si256();


  __m256i result5 = _mm256_setzero_si256();


  __m256i result6 = _mm256_setzero_si256();


  __m256i result7 = _mm256_setzero_si256();


  // Iterate over the input (u), one registerful at a time.


  for (int j = 0; j < num_in;) {


    __m256i inputs = _mm256_loadu_si256(reinterpret_cast<const __m256i *>(u + j));


    // Inputs are processed in groups of kNumInputsPerGroup, replicated


    // kNumInputGroups times.


    for (int ig = 0; ig < kNumInputGroups && j < num_in; ++ig, j += kNumInputsPerGroup) {


      // Replicate the low 32 bits (4 inputs) 8 times.


      __m256i rep_input = _mm256_broadcastd_epi32(_mm256_castsi256_si128(inputs));


      // Rotate the inputs in groups of 4, so the next 4 inputs are ready.


      inputs = _mm256_permutevar8x32_epi32(inputs, shift_id);


      __m256i weights, reps;


      // Mul-add, with horizontal add of the 4 inputs to each of the results.


      MultiplyGroup(rep_input, ones, wi, weights, reps, result0);


      MultiplyGroup(rep_input, ones, wi, weights, reps, result1);


      MultiplyGroup(rep_input, ones, wi, weights, reps, result2);


      MultiplyGroup(rep_input, ones, wi, weights, reps, result3);


      MultiplyGroup(rep_input, ones, wi, weights, reps, result4);


      MultiplyGroup(rep_input, ones, wi, weights, reps, result5);


      MultiplyGroup(rep_input, ones, wi, weights, reps, result6);


      MultiplyGroup(rep_input, ones, wi, weights, reps, result7);


    }


  }


  ExtractResults16(result0, result1, wi, scales, v);


  ExtractResults16(result2, result3, wi, scales, v);


  ExtractResults16(result4, result5, wi, scales, v);


  ExtractResults16(result6, result7, wi, scales, v);


}





// Computes part of matrix.vector v = Wu. Computes N=32 results.


// For details see PartialMatrixDotVector64 with N=32.


static void PartialMatrixDotVector32(const int8_t *wi, const double *scales, const int8_t *u,


                                     int num_in, double *v) {


  // Register containing 16-bit ones for horizontal add with 16->32 bit


  // conversion.


  __m256i ones = _mm256_set_epi16(1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1);


  __m256i shift_id = _mm256_set_epi32(0, 7, 6, 5, 4, 3, 2, 1);


  // Initialize all the results to 0.


  __m256i result0 = _mm256_setzero_si256();


  __m256i result1 = _mm256_setzero_si256();


  __m256i result2 = _mm256_setzero_si256();


  __m256i result3 = _mm256_setzero_si256();


  // Iterate over the input (u), one registerful at a time.


  for (int j = 0; j < num_in;) {


    __m256i inputs = _mm256_loadu_si256(reinterpret_cast<const __m256i *>(u + j));


    // Inputs are processed in groups of kNumInputsPerGroup, replicated


    // kNumInputGroups times.


    for (int ig = 0; ig < kNumInputGroups && j < num_in; ++ig, j += kNumInputsPerGroup) {


      // Replicate the low 32 bits (4 inputs) 8 times.


      __m256i rep_input = _mm256_broadcastd_epi32(_mm256_castsi256_si128(inputs));


      // Rotate the inputs in groups of 4, so the next 4 inputs are ready.


      inputs = _mm256_permutevar8x32_epi32(inputs, shift_id);


      __m256i weights, reps;


      // Mul-add, with horizontal add of the 4 inputs to each of the results.


      MultiplyGroup(rep_input, ones, wi, weights, reps, result0);


      MultiplyGroup(rep_input, ones, wi, weights, reps, result1);


      MultiplyGroup(rep_input, ones, wi, weights, reps, result2);


      MultiplyGroup(rep_input, ones, wi, weights, reps, result3);


    }


  }


  ExtractResults16(result0, result1, wi, scales, v);


  ExtractResults16(result2, result3, wi, scales, v);


}





// Computes part of matrix.vector v = Wu. Computes N=16 results.


// For details see PartialMatrixDotVector64 with N=16.


static void PartialMatrixDotVector16(const int8_t *wi, const double *scales, const int8_t *u,


                                     int num_in, double *v) {


  // Register containing 16-bit ones for horizontal add with 16->32 bit


  // conversion.


  __m256i ones = _mm256_set_epi16(1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1);


  __m256i shift_id = _mm256_set_epi32(0, 7, 6, 5, 4, 3, 2, 1);


  // Initialize all the results to 0.


  __m256i result0 = _mm256_setzero_si256();


  __m256i result1 = _mm256_setzero_si256();


  // Iterate over the input (u), one registerful at a time.


  for (int j = 0; j < num_in;) {


    __m256i inputs = _mm256_loadu_si256(reinterpret_cast<const __m256i *>(u + j));


    // Inputs are processed in groups of kNumInputsPerGroup, replicated


    // kNumInputGroups times.


    for (int ig = 0; ig < kNumInputGroups && j < num_in; ++ig, j += kNumInputsPerGroup) {


      // Replicate the low 32 bits (4 inputs) 8 times.


      __m256i rep_input = _mm256_broadcastd_epi32(_mm256_castsi256_si128(inputs));


      // Rotate the inputs in groups of 4, so the next 4 inputs are ready.


      inputs = _mm256_permutevar8x32_epi32(inputs, shift_id);


      __m256i weights, reps;


      // Mul-add, with horizontal add of the 4 inputs to each of the results.


      MultiplyGroup(rep_input, ones, wi, weights, reps, result0);


      MultiplyGroup(rep_input, ones, wi, weights, reps, result1);


    }


  }


  ExtractResults16(result0, result1, wi, scales, v);


}





// Computes part of matrix.vector v = Wu. Computes N=8 results.


// For details see PartialMatrixDotVector64 with N=8.


static inline void PartialMatrixDotVector8(const int8_t *wi, const double *scales, const int8_t *u,


                                           int num_in, double *v) {


  // Register containing 16-bit ones for horizontal add with 16->32 bit


  // conversion.


  __m256i ones = _mm256_set_epi16(1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1);


  __m256i shift_id = _mm256_set_epi32(0, 7, 6, 5, 4, 3, 2, 1);


  // Initialize all the results to 0.


  __m256i result0 = _mm256_setzero_si256();


  // Iterate over the input (u), one registerful at a time.


  for (int j = 0; j < num_in;) {


    __m256i inputs = _mm256_loadu_si256(reinterpret_cast<const __m256i *>(u + j));


    // Inputs are processed in groups of kNumInputsPerGroup, replicated


    // kNumInputGroups times.


    for (int ig = 0; ig < kNumInputGroups && j < num_in; ++ig, j += kNumInputsPerGroup) {


      // Replicate the low 32 bits (4 inputs) 8 times.


      __m256i rep_input = _mm256_broadcastd_epi32(_mm256_castsi256_si128(inputs));


      // Rotate the inputs in groups of 4, so the next 4 inputs are ready.


      inputs = _mm256_permutevar8x32_epi32(inputs, shift_id);


      __m256i weights, reps;


      // Mul-add, with horizontal add of the 4 inputs to each of the results.


      MultiplyGroup(rep_input, ones, wi, weights, reps, result0);


    }


  }


  ExtractResults8(result0, wi, scales, v);


}





static void matrixDotVector(int dim1, int dim2, const int8_t *wi, const double *scales,


                            const int8_t *u, double *v) {


  const int num_out = dim1;


  const int num_in = dim2 - 1;


  // Each call to a partial_func_ produces group_size outputs, except the


  // last one, which can produce less.


  const int rounded_num_in = IntSimdMatrix::Roundup(num_in, kNumInputsPerGroup);


  const int rounded_num_out = IntSimdMatrix::Roundup(num_out, kNumOutputsPerRegister);


  int group_size = kNumOutputsPerRegister * kMaxOutputRegisters;


  int output = 0;





  int w_step = (rounded_num_in + 1) * group_size;





  // Run with this group size, until it would produce too much output, then


  // switch to a smaller size.


  for (; output + group_size <= rounded_num_out; output += group_size) {


    PartialMatrixDotVector64(wi, scales, u, rounded_num_in, v);


    wi += w_step;


    scales += group_size;


    v += group_size;


  }


  group_size /= 2;


  w_step /= 2;





  if (output + group_size <= rounded_num_out) {


    PartialMatrixDotVector32(wi, scales, u, rounded_num_in, v);


    wi += w_step;


    scales += group_size;


    v += group_size;


    output += group_size;


  }


  group_size /= 2;


  w_step /= 2;





  if (output + group_size <= rounded_num_out) {


    PartialMatrixDotVector16(wi, scales, u, rounded_num_in, v);


    wi += w_step;


    scales += group_size;


    v += group_size;


    output += group_size;


  }


  group_size /= 2;


  w_step /= 2;





  if (output + group_size <= rounded_num_out) {


    PartialMatrixDotVector8(wi, scales, u, rounded_num_in, v);


  }


}


#endif





const IntSimdMatrix IntSimdMatrix::intSimdMatrixAVX2 = {


    // Function.


    matrixDotVector,


    // Number of 32 bit outputs held in each register.


    kNumOutputsPerRegister,


    // Maximum number of registers that we will use to hold outputs.


    kMaxOutputRegisters,


    // Number of 8 bit inputs in the inputs register.


    kNumInputsPerRegister,


    // Number of inputs in each weight group.


    kNumInputsPerGroup


};





} // namespace tesseract.





#endif
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///////////////////////////////////////////////////////////////////////


// File:        input.cpp


// Description: Input layer class for neural network implementations.


// Author:      Ray Smith


//


// (C) Copyright 2014, Google Inc.


// Licensed under the Apache License, Version 2.0 (the "License");


// you may not use this file except in compliance with the License.


// You may obtain a copy of the License at


// http://www.apache.org/licenses/LICENSE-2.0


// Unless required by applicable law or agreed to in writing, software


// distributed under the License is distributed on an "AS IS" BASIS,


// WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.


// See the License for the specific language governing permissions and


// limitations under the License.


///////////////////////////////////////////////////////////////////////





#include "input.h"





#include <allheaders.h>


#include "imagedata.h"


#include "pageres.h"


#include "scrollview.h"





namespace tesseract {





// Max height for variable height inputs before scaling anyway.


const int kMaxInputHeight = 48;





Input::Input(const std::string &name, int ni, int no)


    : Network(NT_INPUT, name, ni, no), cached_x_scale_(1) {}


Input::Input(const std::string &name, const StaticShape &shape)


    : Network(NT_INPUT, name, shape.height(), shape.depth()), shape_(shape), cached_x_scale_(1) {


  if (shape.height() == 1) {


    ni_ = shape.depth();


  }


}





// Writes to the given file. Returns false in case of error.


bool Input::Serialize(TFile *fp) const {


  return Network::Serialize(fp) && shape_.Serialize(fp);


}





// Reads from the given file. Returns false in case of error.


bool Input::DeSerialize(TFile *fp) {


  return shape_.DeSerialize(fp);


}





// Returns an integer reduction factor that the network applies to the


// time sequence. Assumes that any 2-d is already eliminated. Used for


// scaling bounding boxes of truth data.


int Input::XScaleFactor() const {


  return 1;


}





// Provides the (minimum) x scale factor to the network (of interest only to


// input units) so they can determine how to scale bounding boxes.


void Input::CacheXScaleFactor(int factor) {


  cached_x_scale_ = factor;


}





// Runs forward propagation of activations on the input line.


// See Network for a detailed discussion of the arguments.


void Input::Forward(bool debug, const NetworkIO &input, const TransposedArray *input_transpose,


                    NetworkScratch *scratch, NetworkIO *output) {


  *output = input;


}





// Runs backward propagation of errors on the deltas line.


// See NetworkCpp for a detailed discussion of the arguments.


bool Input::Backward(bool debug, const NetworkIO &fwd_deltas, NetworkScratch *scratch,


                     NetworkIO *back_deltas) {


  tprintf("Input::Backward should not be called!!\n");


  return false;


}





// Creates and returns a Pix of appropriate size for the network from the


// image_data. If non-null, *image_scale returns the image scale factor used.


// Returns nullptr on error.


/* static */


Image Input::PrepareLSTMInputs(const ImageData &image_data, const Network *network, int min_width,


                              TRand *randomizer, float *image_scale) {


  // Note that NumInputs() is defined as input image height.


  int target_height = network->NumInputs();


  int width, height;


  Image pix =


      image_data.PreScale(target_height, kMaxInputHeight, image_scale, &width, &height, nullptr);


  if (pix == nullptr) {


    tprintf("Bad pix from ImageData!\n");


    return nullptr;


  }


  if (width < min_width || height < min_width) {


    /* willus mod -- no warning */


    /*


    tprintf("Image too small to scale!! (%dx%d vs min width of %d)\n", width, height, min_width);


    */


    pix.destroy();


    return nullptr;


  }


  return pix;


}





// Converts the given pix to a NetworkIO of height and depth appropriate to the


// given StaticShape:


// If depth == 3, convert to 24 bit color, otherwise normalized grey.


// Scale to target height, if the shape's height is > 1, or its depth if the


// height == 1. If height == 0 then no scaling.


// NOTE: It isn't safe for multiple threads to call this on the same pix.


/* static */


void Input::PreparePixInput(const StaticShape &shape, const Image pix, TRand *randomizer,


                            NetworkIO *input) {


  bool color = shape.depth() == 3;


  Image var_pix = pix;


  int depth = pixGetDepth(var_pix);


  Image normed_pix = nullptr;


  // On input to BaseAPI, an image is forced to be 1, 8 or 24 bit, without


  // colormap, so we just have to deal with depth conversion here.


  if (color) {


    // Force RGB.


    if (depth == 32) {


      normed_pix = var_pix.clone();


    } else {


      normed_pix = pixConvertTo32(var_pix);


    }


  } else {


    // Convert non-8-bit images to 8 bit.


    if (depth == 8) {


      normed_pix = var_pix.clone();


    } else {


      normed_pix = pixConvertTo8(var_pix, false);


    }


  }


  int height = pixGetHeight(normed_pix);


  int target_height = shape.height();


  if (target_height == 1) {


    target_height = shape.depth();


  }


  if (target_height != 0 && target_height != height) {


    // Get the scaled image.


    float im_factor = static_cast<float>(target_height) / height;


    Image scaled_pix = pixScale(normed_pix, im_factor, im_factor);


    normed_pix.destroy();


    normed_pix = scaled_pix;


  }


  input->FromPix(shape, normed_pix, randomizer);


  normed_pix.destroy();


}





} // namespace tesseract.
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/*
** Willus.com's Tesseract C Wrappers
**
** 6-8-12
**
*/

#ifndef           _TESSERACT_H_
#define           _TESSERACT_H_

#include <leptonica.h>
#ifdef __cplusplus
extern "C" {
#endif

void tess_capi_set_logfile(const char *filename);
void tess_capi_debug_message(char *message);
void *tess_capi_init(char *datapath,char *language,int ocr_type,FILE *out,
                    char *initstr,int maxlen,int *status);
int tess_capi_get_ocr(void *api,PIX *pix,char *outstr,int maxlen,int segmode,FILE *out);
int tess_capi_get_ocr_multiword(void *vapi,PIX *pix,int segmode,
                                int **left,int **top,int **right,int **bottom,
                                int **ybase,char **text,int *nw,
                                FILE *out);
void tess_capi_end(void *api);

#ifdef __cplusplus
}
#endif

#endif
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///////////////////////////////////////////////////////////////////////


// File:        dotproductavx512.cpp


// Description: Architecture-specific dot-product function.


// Author:      Stefan Weil


//


// (C) Copyright 2022


// Licensed under the Apache License, Version 2.0 (the "License");


// you may not use this file except in compliance with the License.


// You may obtain a copy of the License at


// http://www.apache.org/licenses/LICENSE-2.0


// Unless required by applicable law or agreed to in writing, software


// distributed under the License is distributed on an "AS IS" BASIS,


// WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.


// See the License for the specific language governing permissions and


// limitations under the License.


///////////////////////////////////////////////////////////////////////





#if !defined(__AVX512F__)


/* willus mod -- don't thrown an error.  Instead just skip. */


/*


#  if defined(__i686__) || defined(__x86_64__)


#    error Implementation only for AVX capable architectures


#  endif


*/


#else





#  include <immintrin.h>


#  include <cstdint>


#  include "dotproduct.h"





namespace tesseract {





// Computes and returns the dot product of the n-vectors u and v.


// Uses Intel AVX intrinsics to access the SIMD instruction set.


#  if defined(FAST_FLOAT)


float DotProductAVX512F(const float *u, const float *v, int n) {


  const unsigned quot = n / 16;


  const unsigned rem = n % 16;


  __m512 t0 = _mm512_setzero_ps();


  for (unsigned k = 0; k < quot; k++) {


    __m512 f0 = _mm512_loadu_ps(u);


    __m512 f1 = _mm512_loadu_ps(v);


    t0 = _mm512_fmadd_ps(f0, f1, t0);


    u += 16;


    v += 16;


  }


  float result = _mm512_reduce_add_ps(t0);


  for (unsigned k = 0; k < rem; k++) {


    result += *u++ * *v++;


  }


  return result;


}


#  else


double DotProductAVX512F(const double *u, const double *v, int n) {


  const unsigned quot = n / 8;


  const unsigned rem = n % 8;


  __m512d t0 = _mm512_setzero_pd();


  for (unsigned k = 0; k < quot; k++) {


    t0 = _mm512_fmadd_pd(_mm512_loadu_pd(u), _mm512_loadu_pd(v), t0);


    u += 8;


    v += 8;


  }


  double result = _mm512_reduce_add_pd(t0);


  for (unsigned k = 0; k < rem; k++) {


    result += *u++ * *v++;


  }


  return result;


}


#  endif





} // namespace tesseract.





#endif
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/**********************************************************************
 * File:        errcode.h  (Formerly error.h)
 * Description: Header file for generic error handler class
 * Author:      Ray Smith
 *
 * (C) Copyright 1990, Hewlett-Packard Ltd.
 ** Licensed under the Apache License, Version 2.0 (the "License");
 ** you may not use this file except in compliance with the License.
 ** You may obtain a copy of the License at
 ** http://www.apache.org/licenses/LICENSE-2.0
 ** Unless required by applicable law or agreed to in writing, software
 ** distributed under the License is distributed on an "AS IS" BASIS,
 ** WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 ** See the License for the specific language governing permissions and
 ** limitations under the License.
 *
 **********************************************************************/

#ifndef ERRCODE_H
#define ERRCODE_H

#include <tesseract/export.h> // for TESS_API

namespace tesseract {

/*Control parameters for error()*/
enum TessErrorLogCode {
  DBG = -1,     /*log without alert */
  TESSLOG = 0,  /*alert user */
  TESSEXIT = 1, /*exit after error */
  ABORT = 2     /*abort after error */
};

#if !defined(__GNUC__) && !defined(__attribute__)
# define __attribute__(attr) // compiler without support for __attribute__
#endif

class TESS_API ERRCODE { // error handler class
  const char *message;   // error message
public:
  void error(                  // error print function
      const char *caller,      // function location
      TessErrorLogCode action, // action to take
      const char *format, ...  // fprintf format
  ) const __attribute__((format(printf, 4, 5)));
  void error(const char *caller, TessErrorLogCode action) const;
  constexpr ERRCODE(const char *string) : message(string) {} // initialize with string
};

constexpr ERRCODE ASSERT_FAILED("Assert failed");

#define DO_NOTHING static_cast<void>(0)

/* willus mod */
#define ASSERT_HOSTXX(x) if (!(x))                                      \
  {                                                                     \
  if (!(x))                                                             \
  {                                                                     \
  tprintf("\n** Tesseract training file has inconsistent unichar ID set.\n"); \
  tprintf("** unichar_id = %d, size_used = %d\n",(int)unichar_id,(int)unichars.size()); \
  tprintf("** (file %s, line %d)\n",__FILE__,__LINE__);                  \
  return(0);                                                            \
  }                                                                     \
    ASSERT_FAILED.error(#x, ABORT, "in file %s, line %d",               \
                        __FILE__, __LINE__);                            \
  }

#define ASSERT_HOST(x) \
  (x) ? DO_NOTHING : ASSERT_FAILED.error(#x, ABORT, "in file %s, line %d", __FILE__, __LINE__)

#define ASSERT_HOST_MSG(x, ...)                                                \
  if (!(x)) {                                                                  \
    tprintf(__VA_ARGS__);                                                      \
    ASSERT_FAILED.error(#x, ABORT, "in file %s, line %d", __FILE__, __LINE__); \
  }

} // namespace tesseract

#endif
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/**********************************************************************


 * File:        tprintf.cpp


 * Description: Trace version of printf - portable between UX and NT


 * Author:      Phil Cheatle


 *


 * (C) Copyright 1995, Hewlett-Packard Ltd.


 ** Licensed under the Apache License, Version 2.0 (the "License");


 ** you may not use this file except in compliance with the License.


 ** You may obtain a copy of the License at


 ** http://www.apache.org/licenses/LICENSE-2.0


 ** Unless required by applicable law or agreed to in writing, software


 ** distributed under the License is distributed on an "AS IS" BASIS,


 ** WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.


 ** See the License for the specific language governing permissions and


 ** limitations under the License.


 *


 **********************************************************************/





// Include automatically generated configuration file if running autoconf.


#ifdef HAVE_CONFIG_H


#  include "config_auto.h"


#endif





#include "tprintf.h"





#include "params.h"





#include <climits> // for INT_MAX


#include <cstdarg>


#include <cstdio>





namespace tesseract {





#define MAX_MSG_LEN 2048





INT_VAR(log_level, INT_MAX, "Logging level");





static STRING_VAR(debug_file, "", "File to send tprintf output to");





/*


** willus mod -- add function to set debug output file


*/


TESS_API void tprintf_set_debugfile(const char *filename)





    {


    debug_file=filename==NULL?"":filename;


    if (filename==NULL || strlen(filename)==0)


        tprintf("%s",""); /* Close debugging file */


    }








// Trace printf


void tprintf(const char *format, ...) {


  const char *debug_file_name = debug_file.c_str();


  static FILE *debugfp = nullptr; // debug file





  if (debug_file_name == nullptr) {


    // This should not happen.


    return;


  }





#ifdef _WIN32


  // Replace /dev/null by nul for Windows.


  if (strcmp(debug_file_name, "/dev/null") == 0) {


    debug_file_name = "nul";


    debug_file.set_value(debug_file_name);


  }


#endif





  if (debugfp == nullptr && debug_file_name[0] != '\0') {


    debugfp = fopen(debug_file_name, "wb");


  } else if (debugfp != nullptr && debug_file_name[0] == '\0') {


    fclose(debugfp);


    debugfp = nullptr;


  }





  va_list args;           // variable args


  va_start(args, format); // variable list


  if (debugfp != nullptr) {


    vfprintf(debugfp, format, args);


  } else {


    vfprintf(stderr, format, args);


  }


  va_end(args);


}





} // namespace tesseract
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///////////////////////////////////////////////////////////////////////
// File:        simddetect.h
// Description: Architecture detector.
// Author:      Stefan Weil (based on code from Ray Smith)
//
// (C) Copyright 2014, Google Inc.
// Licensed under the Apache License, Version 2.0 (the "License");
// you may not use this file except in compliance with the License.
// You may obtain a copy of the License at
// http://www.apache.org/licenses/LICENSE-2.0
// Unless required by applicable law or agreed to in writing, software
// distributed under the License is distributed on an "AS IS" BASIS,
// WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
// See the License for the specific language governing permissions and
// limitations under the License.
///////////////////////////////////////////////////////////////////////
#ifndef TESSERACT_ARCH_SIMDDETECT_H_
#define TESSERACT_ARCH_SIMDDETECT_H_

#include <tesseract/export.h>
#include "tesstypes.h"

namespace tesseract {

// Function pointer for best calculation of dot product.
using DotProductFunction = TFloat (*)(const TFloat *, const TFloat *, int);
extern DotProductFunction DotProduct;

// Architecture detector. Add code here to detect any other architectures for
// SIMD-based faster dot product functions. Intended to be a single static
// object, but it does no real harm to have more than one.
class SIMDDetect {
public:
  // Returns true if AVX is available on this system.
  static inline bool IsAVXAvailable() {
    return detector.avx_available_;
  }
  // Returns true if AVX2 (integer support) is available on this system.
  static inline bool IsAVX2Available() {
    return detector.avx2_available_;
  }
  // Returns true if AVX512 Foundation (float) is available on this system.
  static inline bool IsAVX512FAvailable() {
    return detector.avx512F_available_;
  }
  // Returns true if AVX512 integer is available on this system.
  static inline bool IsAVX512BWAvailable() {
    return detector.avx512BW_available_;
  }
  // Returns true if AVX512 Vector Neural Network Instructions are available.
  static inline bool IsAVX512VNNIAvailable() {
    return detector.avx512VNNI_available_;
  }
  // Returns true if FMA is available on this system.
  static inline bool IsFMAAvailable() {
    return detector.fma_available_;
  }
  // Returns true if SSE4.1 is available on this system.
  static inline bool IsSSEAvailable() {
    return detector.sse_available_;
  }
  // Returns true if NEON is available on this system.
  static inline bool IsNEONAvailable() {
    return detector.neon_available_;
  }

  // Update settings after config variable was set.
  static TESS_API void Update();
  /* willus mod */
  static char *simd_method() { return detector.method; }
  static TESS_API char method[16];

private:
  // Constructor, must set all static member variables.
  SIMDDetect();

private:
  // Singleton.
  static SIMDDetect detector;
  // If true, then AVX has been detected.
  static TESS_API bool avx_available_;
  static TESS_API bool avx2_available_;
  static TESS_API bool avx512F_available_;
  static TESS_API bool avx512BW_available_;
  static TESS_API bool avx512VNNI_available_;
  // If true, then FMA has been detected.
  static TESS_API bool fma_available_;
  // If true, then SSe4.1 has been detected.
  static TESS_API bool sse_available_;
  // If true, then NEON has been detected.
  static TESS_API bool neon_available_;
};

} // namespace tesseract

#endif // TESSERACT_ARCH_SIMDDETECT_H_
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///////////////////////////////////////////////////////////////////////
// File:        unicharset.h
// Description: Unicode character/ligature set class.
// Author:      Thomas Kielbus
//
// (C) Copyright 2006, Google Inc.
// Licensed under the Apache License, Version 2.0 (the "License");
// you may not use this file except in compliance with the License.
// You may obtain a copy of the License at
// http://www.apache.org/licenses/LICENSE-2.0
// Unless required by applicable law or agreed to in writing, software
// distributed under the License is distributed on an "AS IS" BASIS,
// WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
// See the License for the specific language governing permissions and
// limitations under the License.
//
///////////////////////////////////////////////////////////////////////

#ifndef TESSERACT_CCUTIL_UNICHARSET_H_
#define TESSERACT_CCUTIL_UNICHARSET_H_

#include "errcode.h"
#include "unicharmap.h"

#include <tesseract/unichar.h>
#include "helpers.h"
#include "serialis.h"

#include <functional> // for std::function

/* willus mod -- for support of ASSERT_HOSTXX macro */
#include "tprintf.h"

namespace tesseract {

// Enum holding special values of unichar_id. Every unicharset has these.
// Warning! Keep in sync with kSpecialUnicharCodes.
enum SpecialUnicharCodes {
  UNICHAR_SPACE,
  UNICHAR_JOINED,
  UNICHAR_BROKEN,

  SPECIAL_UNICHAR_CODES_COUNT
};

// Boolean flag for unichar_insert. It's a bit of a double negative to allow
// the default value to be false.
enum class OldUncleanUnichars {
  kFalse,
  kTrue,
};

class TESS_API CHAR_FRAGMENT {
public:
  // Minimum number of characters used for fragment representation.
  static const int kMinLen = 6;
  // Maximum number of characters used for fragment representation.
  static const int kMaxLen = 3 + UNICHAR_LEN + 2;
  // Maximum number of fragments per character.
  static const int kMaxChunks = 5;

  // Setters and Getters.
  inline void set_all(const char *unichar, int pos, int total, bool natural) {
    set_unichar(unichar);
    set_pos(pos);
    set_total(total);
    set_natural(natural);
  }
  inline void set_unichar(const char *uch) {
    strncpy(this->unichar, uch, sizeof(this->unichar));
    this->unichar[UNICHAR_LEN] = '\0';
  }
  inline void set_pos(int p) {
    this->pos = p;
  }
  inline void set_total(int t) {
    this->total = t;
  }
  inline const char *get_unichar() const {
    return this->unichar;
  }
  inline int get_pos() const {
    return this->pos;
  }
  inline int get_total() const {
    return this->total;
  }

  // Returns the string that represents a fragment
  // with the given unichar, pos and total.
  static std::string to_string(const char *unichar, int pos, int total,
                               bool natural);
  // Returns the string that represents this fragment.
  std::string to_string() const {
    return to_string(unichar, pos, total, natural);
  }

  // Checks whether a fragment has the same unichar,
  // position and total as the given inputs.
  inline bool equals(const char *other_unichar, int other_pos,
                     int other_total) const {
    return (strcmp(this->unichar, other_unichar) == 0 &&
            this->pos == other_pos && this->total == other_total);
  }
  inline bool equals(const CHAR_FRAGMENT *other) const {
    return this->equals(other->get_unichar(), other->get_pos(),
                        other->get_total());
  }

  // Checks whether a given fragment is a continuation of this fragment.
  // Assumes that the given fragment pointer is not nullptr.
  inline bool is_continuation_of(const CHAR_FRAGMENT *fragment) const {
    return (strcmp(this->unichar, fragment->get_unichar()) == 0 &&
            this->total == fragment->get_total() &&
            this->pos == fragment->get_pos() + 1);
  }

  // Returns true if this fragment is a beginning fragment.
  inline bool is_beginning() const {
    return this->pos == 0;
  }

  // Returns true if this fragment is an ending fragment.
  inline bool is_ending() const {
    return this->pos == this->total - 1;
  }

  // Returns true if the fragment was a separate component to begin with,
  // ie did not need chopping to be isolated, but may have been separated
  // out from a multi-outline blob.
  inline bool is_natural() const {
    return natural;
  }
  void set_natural(bool value) {
    natural = value;
  }

  // Parses the string to see whether it represents a character fragment
  // (rather than a regular character). If so, allocates memory for a new
  // CHAR_FRAGMENT instance and fills it in with the corresponding fragment
  // information. Fragments are of the form:
  // |m|1|2, meaning chunk 1 of 2 of character m, or
  // |:|1n2, meaning chunk 1 of 2 of character :, and no chopping was needed
  // to divide the parts, as they were already separate connected components.
  //
  // If parsing succeeded returns the pointer to the allocated CHAR_FRAGMENT
  // instance, otherwise (if the string does not represent a fragment or it
  // looks like it does, but parsing it as a fragment fails) returns nullptr.
  //
  // Note: The caller is responsible for deallocating memory
  // associated with the returned pointer.
  static CHAR_FRAGMENT *parse_from_string(const char *str);

private:
  char unichar[UNICHAR_LEN + 1];
  // True if the fragment was a separate component to begin with,
  // ie did not need chopping to be isolated, but may have been separated
  // out from a multi-outline blob.
  bool natural;
  int16_t pos;   // fragment position in the character
  int16_t total; // total number of fragments in the character
};

// The UNICHARSET class is an utility class for Tesseract that holds the
// set of characters that are used by the engine. Each character is identified
// by a unique number, from 0 to (size - 1).
class TESS_API UNICHARSET {
public:
  // Custom list of characters and their ligature forms (UTF8)
  // These map to unicode values in the private use area (PUC) and are supported
  // by only few font families (eg. Wyld, Adobe Caslon Pro).
  static const char *kCustomLigatures[][2];

  // List of strings for the SpecialUnicharCodes. Keep in sync with the enum.
  static const char *kSpecialUnicharCodes[SPECIAL_UNICHAR_CODES_COUNT];

  // ICU 2.0 UCharDirection enum (from icu/include/unicode/uchar.h)
  enum Direction {
    U_LEFT_TO_RIGHT = 0,
    U_RIGHT_TO_LEFT = 1,
    U_EUROPEAN_NUMBER = 2,
    U_EUROPEAN_NUMBER_SEPARATOR = 3,
    U_EUROPEAN_NUMBER_TERMINATOR = 4,
    U_ARABIC_NUMBER = 5,
    U_COMMON_NUMBER_SEPARATOR = 6,
    U_BLOCK_SEPARATOR = 7,
    U_SEGMENT_SEPARATOR = 8,
    U_WHITE_SPACE_NEUTRAL = 9,
    U_OTHER_NEUTRAL = 10,
    U_LEFT_TO_RIGHT_EMBEDDING = 11,
    U_LEFT_TO_RIGHT_OVERRIDE = 12,
    U_RIGHT_TO_LEFT_ARABIC = 13,
    U_RIGHT_TO_LEFT_EMBEDDING = 14,
    U_RIGHT_TO_LEFT_OVERRIDE = 15,
    U_POP_DIRECTIONAL_FORMAT = 16,
    U_DIR_NON_SPACING_MARK = 17,
    U_BOUNDARY_NEUTRAL = 18,
    U_FIRST_STRONG_ISOLATE = 19,
    U_LEFT_TO_RIGHT_ISOLATE = 20,
    U_RIGHT_TO_LEFT_ISOLATE = 21,
    U_POP_DIRECTIONAL_ISOLATE = 22,
#ifndef U_HIDE_DEPRECATED_API
    U_CHAR_DIRECTION_COUNT
#endif // U_HIDE_DEPRECATED_API
  };

  // Create an empty UNICHARSET
  UNICHARSET();

  ~UNICHARSET();

  // Return the UNICHAR_ID of a given unichar representation within the
  // UNICHARSET.
  UNICHAR_ID unichar_to_id(const char *const unichar_repr) const;

  // Return the UNICHAR_ID of a given unichar representation within the
  // UNICHARSET. Only the first length characters from unichar_repr are used.
  UNICHAR_ID unichar_to_id(const char *const unichar_repr, int length) const;

  // Return the minimum number of bytes that matches a legal UNICHAR_ID,
  // while leaving the rest of the string encodable. Returns 0 if the
  // beginning of the string is not encodable.
  // WARNING: this function now encodes the whole string for precision.
  // Use encode_string in preference to repeatedly calling step.
  int step(const char *str) const;

  // Returns true if the given UTF-8 string is encodable with this UNICHARSET.
  // If not encodable, write the first byte offset which cannot be converted
  // into the second (return) argument.
  bool encodable_string(const char *str, unsigned *first_bad_position) const;

  // Encodes the given UTF-8 string with this UNICHARSET.
  // Any part of the string that cannot be encoded (because the utf8 can't
  // be broken up into pieces that are in the unicharset) then:
  // if give_up_on_failure, stops and returns a partial encoding,
  // else continues and inserts an INVALID_UNICHAR_ID in the returned encoding.
  // Returns true if the encoding succeeds completely, false if there is at
  // least one failure.
  // If lengths is not nullptr, then it is filled with the corresponding
  // byte length of each encoded UNICHAR_ID.
  // If encoded_length is not nullptr then on return it contains the length of
  // str that was encoded. (if give_up_on_failure the location of the first
  // failure, otherwise strlen(str).)
  // WARNING: Caller must guarantee that str has already been cleaned of codes
  // that do not belong in the unicharset, or encoding may fail.
  // Use CleanupString to perform the cleaning.
  bool encode_string(const char *str, bool give_up_on_failure,
                     std::vector<UNICHAR_ID> *encoding,
                     std::vector<char> *lengths,
                     unsigned *encoded_length) const;

  // Return the unichar representation corresponding to the given UNICHAR_ID
  // within the UNICHARSET.
  const char *id_to_unichar(UNICHAR_ID id) const;

  // Return the UTF8 representation corresponding to the given UNICHAR_ID after
  // resolving any private encodings internal to Tesseract. This method is
  // preferable to id_to_unichar for outputting text that will be visible to
  // external applications.
  const char *id_to_unichar_ext(UNICHAR_ID id) const;

  // Return a string that reformats the utf8 str into the str followed
  // by its hex unicodes.
  static std::string debug_utf8_str(const char *str);

  // Removes/replaces content that belongs in rendered text, but not in the
  // unicharset.
  static std::string CleanupString(const char *utf8_str) {
    return CleanupString(utf8_str, strlen(utf8_str));
  }
  static std::string CleanupString(const char *utf8_str, size_t length);

  // Return a string containing debug information on the unichar, including
  // the id_to_unichar, its hex unicodes and the properties.
  std::string debug_str(UNICHAR_ID id) const;
  std::string debug_str(const char *unichar_repr) const {
    return debug_str(unichar_to_id(unichar_repr));
  }

  // Adds a unichar representation to the set. If old_style is true, then
  // TATWEEL characters are kept and n-grams are allowed. Otherwise TATWEEL
  // characters are ignored/skipped as if they don't exist and n-grams that
  // can already be encoded are not added.
  void unichar_insert(const char *const unichar_repr,
                      OldUncleanUnichars old_style);
  void unichar_insert(const char *const unichar_repr) {
    unichar_insert(unichar_repr, OldUncleanUnichars::kFalse);
  }
  // Adds a unichar representation to the set. Avoids setting old_style to true,
  // unless it is necessary to make the new unichar get added.
  void unichar_insert_backwards_compatible(const char *const unichar_repr) {
    std::string cleaned = CleanupString(unichar_repr);
    if (cleaned != unichar_repr) {
      unichar_insert(unichar_repr, OldUncleanUnichars::kTrue);
    } else {
      auto old_size = size();
      unichar_insert(unichar_repr, OldUncleanUnichars::kFalse);
      if (size() == old_size) {
        unichar_insert(unichar_repr, OldUncleanUnichars::kTrue);
      }
    }
  }

  // Return true if the given unichar id exists within the set.
  // Relies on the fact that unichar ids are contiguous in the unicharset.
  bool contains_unichar_id(UNICHAR_ID unichar_id) const {
    return static_cast<size_t>(unichar_id) < unichars.size();
  }

  // Return true if the given unichar representation exists within the set.
  bool contains_unichar(const char *const unichar_repr) const;
  bool contains_unichar(const char *const unichar_repr, int length) const;

  // Return true if the given unichar representation corresponds to the given
  // UNICHAR_ID within the set.
  bool eq(UNICHAR_ID unichar_id, const char *const unichar_repr) const;

  // Delete CHAR_FRAGMENTs stored in properties of unichars array.
  void delete_pointers_in_unichars() {
    for (auto &unichar : unichars) {
      delete unichar.properties.fragment;
      unichar.properties.fragment = nullptr;
    }
  }

  // Clear the UNICHARSET (all the previous data is lost).
  void clear() {
    if (script_table != nullptr) {
      for (int i = 0; i < script_table_size_used; ++i) {
        delete[] script_table[i];
      }
      delete[] script_table;
      script_table = nullptr;
      script_table_size_used = 0;
    }
    script_table_size_reserved = 0;
    delete_pointers_in_unichars();
    unichars.clear();
    ids.clear();
    top_bottom_set_ = false;
    script_has_upper_lower_ = false;
    script_has_xheight_ = false;
    old_style_included_ = false;
    null_sid_ = 0;
    common_sid_ = 0;
    latin_sid_ = 0;
    cyrillic_sid_ = 0;
    greek_sid_ = 0;
    han_sid_ = 0;
    hiragana_sid_ = 0;
    katakana_sid_ = 0;
    thai_sid_ = 0;
    hangul_sid_ = 0;
    default_sid_ = 0;
  }

  // Return the size of the set (the number of different UNICHAR it holds).
  size_t size() const {
    return unichars.size();
  }

  // Opens the file indicated by filename and saves unicharset to that file.
  // Returns true if the operation is successful.
  bool save_to_file(const char *const filename) const {
    FILE *file = fopen(filename, "w+b");
    if (file == nullptr) {
      return false;
    }
    bool result = save_to_file(file);
    fclose(file);
    return result;
  }

  // Saves the content of the UNICHARSET to the given file.
  // Returns true if the operation is successful.
  bool save_to_file(FILE *file) const {
    std::string str;
    return save_to_string(str) &&
           tesseract::Serialize(file, &str[0], str.length());
  }

  bool save_to_file(tesseract::TFile *file) const {
    std::string str;
    return save_to_string(str) && file->Serialize(&str[0], str.length());
  }

  // Saves the content of the UNICHARSET to the given string.
  // Returns true if the operation is successful.
  bool save_to_string(std::string &str) const;

  // Opens the file indicated by filename and loads the UNICHARSET
  // from the given file. The previous data is lost.
  // Returns true if the operation is successful.
  bool load_from_file(const char *const filename, bool skip_fragments) {
    FILE *file = fopen(filename, "rb");
    if (file == nullptr) {
      return false;
    }
    bool result = load_from_file(file, skip_fragments);
    fclose(file);
    return result;
  }
  // returns true if the operation is successful.
  bool load_from_file(const char *const filename) {
    return load_from_file(filename, false);
  }

  // Loads the UNICHARSET from the given file. The previous data is lost.
  // Returns true if the operation is successful.
  bool load_from_file(FILE *file, bool skip_fragments);
  bool load_from_file(FILE *file) {
    return load_from_file(file, false);
  }
  bool load_from_file(tesseract::TFile *file, bool skip_fragments);

  // Sets up internal data after loading the file, based on the char
  // properties. Called from load_from_file, but also needs to be run
  // during set_unicharset_properties.
  void post_load_setup();

  // Returns true if right_to_left scripts are significant in the unicharset,
  // but without being so sensitive that "universal" unicharsets containing
  // characters from many scripts, like orientation and script detection,
  // look like they are right_to_left.
  bool major_right_to_left() const;

  // Set a whitelist and/or blacklist of characters to recognize.
  // An empty or nullptr whitelist enables everything (minus any blacklist).
  // An empty or nullptr blacklist disables nothing.
  // An empty or nullptr unblacklist has no effect.
  // The blacklist overrides the whitelist.
  // The unblacklist overrides the blacklist.
  // Each list is a string of utf8 character strings. Boundaries between
  // unicharset units are worked out automatically, and characters not in
  // the unicharset are silently ignored.
  void set_black_and_whitelist(const char *blacklist, const char *whitelist,
                               const char *unblacklist);

  // Set the isalpha property of the given unichar to the given value.
  void set_isalpha(UNICHAR_ID unichar_id, bool value) {
    unichars[unichar_id].properties.isalpha = value;
  }

  // Set the islower property of the given unichar to the given value.
  void set_islower(UNICHAR_ID unichar_id, bool value) {
    unichars[unichar_id].properties.islower = value;
  }

  // Set the isupper property of the given unichar to the given value.
  void set_isupper(UNICHAR_ID unichar_id, bool value) {
    unichars[unichar_id].properties.isupper = value;
  }

  // Set the isdigit property of the given unichar to the given value.
  void set_isdigit(UNICHAR_ID unichar_id, bool value) {
    unichars[unichar_id].properties.isdigit = value;
  }

  // Set the ispunctuation property of the given unichar to the given value.
  void set_ispunctuation(UNICHAR_ID unichar_id, bool value) {
    unichars[unichar_id].properties.ispunctuation = value;
  }

  // Set the isngram property of the given unichar to the given value.
  void set_isngram(UNICHAR_ID unichar_id, bool value) {
    unichars[unichar_id].properties.isngram = value;
  }

  // Set the script name of the given unichar to the given value.
  // Value is copied and thus can be a temporary;
  void set_script(UNICHAR_ID unichar_id, const char *value) {
    unichars[unichar_id].properties.script_id = add_script(value);
  }

  // Set other_case unichar id in the properties for the given unichar id.
  void set_other_case(UNICHAR_ID unichar_id, UNICHAR_ID other_case) {
    unichars[unichar_id].properties.other_case = other_case;
  }

  // Set the direction property of the given unichar to the given value.
  void set_direction(UNICHAR_ID unichar_id, UNICHARSET::Direction value) {
    unichars[unichar_id].properties.direction = value;
  }

  // Set mirror unichar id in the properties for the given unichar id.
  void set_mirror(UNICHAR_ID unichar_id, UNICHAR_ID mirror) {
    unichars[unichar_id].properties.mirror = mirror;
  }

  // Record normalized version of unichar with the given unichar_id.
  void set_normed(UNICHAR_ID unichar_id, const char *normed) {
    unichars[unichar_id].properties.normed = normed;
    unichars[unichar_id].properties.normed_ids.clear();
  }
  // Sets the normed_ids vector from the normed string. normed_ids is not
  // stored in the file, and needs to be set when the UNICHARSET is loaded.
  void set_normed_ids(UNICHAR_ID unichar_id);

  // Return the isalpha property of the given unichar.
  bool get_isalpha(UNICHAR_ID unichar_id) const {
    if (INVALID_UNICHAR_ID == unichar_id) {
      return false;
    }
    /* willus mod change ASSERT_HOST to ASSERT_HOSTXX */
    ASSERT_HOSTXX(contains_unichar_id(unichar_id));
    return unichars[unichar_id].properties.isalpha;
  }

  // Return the islower property of the given unichar.
  bool get_islower(UNICHAR_ID unichar_id) const {
    if (INVALID_UNICHAR_ID == unichar_id) {
      return false;
    }
    /* willus mod change ASSERT_HOST to ASSERT_HOSTXX */
    ASSERT_HOSTXX(contains_unichar_id(unichar_id));
    return unichars[unichar_id].properties.islower;
  }

  // Return the isupper property of the given unichar.
  bool get_isupper(UNICHAR_ID unichar_id) const {
    if (INVALID_UNICHAR_ID == unichar_id) {
      return false;
    }
    /* willus mod change ASSERT_HOST to ASSERT_HOSTXX */
    ASSERT_HOSTXX(contains_unichar_id(unichar_id));
    return unichars[unichar_id].properties.isupper;
  }

  // Return the isdigit property of the given unichar.
  bool get_isdigit(UNICHAR_ID unichar_id) const {
    if (INVALID_UNICHAR_ID == unichar_id) {
      return false;
    }
    /* willus mod change ASSERT_HOST to ASSERT_HOSTXX */
    ASSERT_HOSTXX(contains_unichar_id(unichar_id));
    return unichars[unichar_id].properties.isdigit;
  }

  // Return the ispunctuation property of the given unichar.
  bool get_ispunctuation(UNICHAR_ID unichar_id) const {
    if (INVALID_UNICHAR_ID == unichar_id) {
      return false;
    }
    /* willus mod change ASSERT_HOST to ASSERT_HOSTXX */
    ASSERT_HOSTXX(contains_unichar_id(unichar_id));
    return unichars[unichar_id].properties.ispunctuation;
  }

  // Return the isngram property of the given unichar.
  bool get_isngram(UNICHAR_ID unichar_id) const {
    if (INVALID_UNICHAR_ID == unichar_id) {
      return false;
    }
    /* willus mod change ASSERT_HOST to ASSERT_HOSTXX */
    ASSERT_HOSTXX(contains_unichar_id(unichar_id));
    return unichars[unichar_id].properties.isngram;
  }

  // Returns whether the unichar id represents a unicode value in the private
  // use area.
  bool get_isprivate(UNICHAR_ID unichar_id) const;

  // Returns true if the ids have useful min/max top/bottom values.
  bool top_bottom_useful() const {
    return top_bottom_set_;
  }
  // Sets all ranges to empty, so they can be expanded to set the values.
  void set_ranges_empty();
  // Sets all the properties for this unicharset given a src_unicharset with
  // everything set. The unicharsets don't have to be the same, and graphemes
  // are correctly accounted for.
  void SetPropertiesFromOther(const UNICHARSET &src) {
    PartialSetPropertiesFromOther(0, src);
  }
  // Sets properties from Other, starting only at the given index.
  void PartialSetPropertiesFromOther(int start_index, const UNICHARSET &src);
  // Expands the tops and bottoms and widths for this unicharset given a
  // src_unicharset with ranges in it. The unicharsets don't have to be the
  // same, and graphemes are correctly accounted for.
  void ExpandRangesFromOther(const UNICHARSET &src);
  // Makes this a copy of src. Clears this completely first, so the automattic
  // ids will not be present in this if not in src.
  void CopyFrom(const UNICHARSET &src);
  // For each id in src, if it does not occur in this, add it, as in
  // SetPropertiesFromOther, otherwise expand the ranges, as in
  // ExpandRangesFromOther.
  void AppendOtherUnicharset(const UNICHARSET &src);
  // Returns true if the acceptable ranges of the tops of the characters do
  // not overlap, making their x-height calculations distinct.
  bool SizesDistinct(UNICHAR_ID id1, UNICHAR_ID id2) const;
  // Returns the min and max bottom and top of the given unichar in
  // baseline-normalized coordinates, ie, where the baseline is
  // kBlnBaselineOffset and the meanline is kBlnBaselineOffset + kBlnXHeight
  // (See normalis.h for the definitions).
  void get_top_bottom(UNICHAR_ID unichar_id, int *min_bottom, int *max_bottom,
                      int *min_top, int *max_top) const {
    if (INVALID_UNICHAR_ID == unichar_id) {
      *min_bottom = *min_top = 0;
      *max_bottom = *max_top = 256; // kBlnCellHeight
      return;
    }
    ASSERT_HOST(contains_unichar_id(unichar_id));
    *min_bottom = unichars[unichar_id].properties.min_bottom;
    *max_bottom = unichars[unichar_id].properties.max_bottom;
    *min_top = unichars[unichar_id].properties.min_top;
    *max_top = unichars[unichar_id].properties.max_top;
  }
  void set_top_bottom(UNICHAR_ID unichar_id, int min_bottom, int max_bottom,
                      int min_top, int max_top) {
    unichars[unichar_id].properties.min_bottom =
        ClipToRange<int>(min_bottom, 0, UINT8_MAX);
    unichars[unichar_id].properties.max_bottom =
        ClipToRange<int>(max_bottom, 0, UINT8_MAX);
    unichars[unichar_id].properties.min_top =
        ClipToRange<int>(min_top, 0, UINT8_MAX);
    unichars[unichar_id].properties.max_top =
        ClipToRange<int>(max_top, 0, UINT8_MAX);
  }
  // Returns the width stats (as mean, sd) of the given unichar relative to the
  // median advance of all characters in the character set.
  void get_width_stats(UNICHAR_ID unichar_id, float *width,
                       float *width_sd) const {
    if (INVALID_UNICHAR_ID == unichar_id) {
      *width = 0.0f;
      *width_sd = 0.0f;
      return;
    }
    ASSERT_HOST(contains_unichar_id(unichar_id));
    *width = unichars[unichar_id].properties.width;
    *width_sd = unichars[unichar_id].properties.width_sd;
  }
  void set_width_stats(UNICHAR_ID unichar_id, float width, float width_sd) {
    unichars[unichar_id].properties.width = width;
    unichars[unichar_id].properties.width_sd = width_sd;
  }
  // Returns the stats of the x-bearing (as mean, sd) of the given unichar
  // relative to the median advance of all characters in the character set.
  void get_bearing_stats(UNICHAR_ID unichar_id, float *bearing,
                         float *bearing_sd) const {
    if (INVALID_UNICHAR_ID == unichar_id) {
      *bearing = *bearing_sd = 0.0f;
      return;
    }
    ASSERT_HOST(contains_unichar_id(unichar_id));
    *bearing = unichars[unichar_id].properties.bearing;
    *bearing_sd = unichars[unichar_id].properties.bearing_sd;
  }
  void set_bearing_stats(UNICHAR_ID unichar_id, float bearing,
                         float bearing_sd) {
    unichars[unichar_id].properties.bearing = bearing;
    unichars[unichar_id].properties.bearing_sd = bearing_sd;
  }
  // Returns the stats of the x-advance of the given unichar (as mean, sd)
  // relative to the median advance of all characters in the character set.
  void get_advance_stats(UNICHAR_ID unichar_id, float *advance,
                         float *advance_sd) const {
    if (INVALID_UNICHAR_ID == unichar_id) {
      *advance = *advance_sd = 0;
      return;
    }
    ASSERT_HOST(contains_unichar_id(unichar_id));
    *advance = unichars[unichar_id].properties.advance;
    *advance_sd = unichars[unichar_id].properties.advance_sd;
  }
  void set_advance_stats(UNICHAR_ID unichar_id, float advance,
                         float advance_sd) {
    unichars[unichar_id].properties.advance = advance;
    unichars[unichar_id].properties.advance_sd = advance_sd;
  }
  // Returns true if the font metrics properties are empty.
  bool PropertiesIncomplete(UNICHAR_ID unichar_id) const {
    return unichars[unichar_id].properties.AnyRangeEmpty();
  }

  // Returns true if the script of the given id is space delimited.
  // Returns false for Han and Thai scripts.
  bool IsSpaceDelimited(UNICHAR_ID unichar_id) const {
    if (INVALID_UNICHAR_ID == unichar_id) {
      return true;
    }
    int script_id = get_script(unichar_id);
    return script_id != han_sid_ && script_id != thai_sid_ &&
           script_id != hangul_sid_ && script_id != hiragana_sid_ &&
           script_id != katakana_sid_;
  }

  // Return the script name of the given unichar.
  // The returned pointer will always be the same for the same script, it's
  // managed by unicharset and thus MUST NOT be deleted
  int get_script(UNICHAR_ID unichar_id) const {
    if (INVALID_UNICHAR_ID == unichar_id) {
      return null_sid_;
    }
    ASSERT_HOST(contains_unichar_id(unichar_id));
    return unichars[unichar_id].properties.script_id;
  }

  // Return the character properties, eg. alpha/upper/lower/digit/punct,
  // as a bit field of unsigned int.
  unsigned int get_properties(UNICHAR_ID unichar_id) const;

  // Return the character property as a single char.  If a character has
  // multiple attributes, the main property is defined by the following order:
  //   upper_case : 'A'
  //   lower_case : 'a'
  //   alpha      : 'x'
  //   digit      : '0'
  //   punctuation: 'p'
  char get_chartype(UNICHAR_ID unichar_id) const;

  // Get other_case unichar id in the properties for the given unichar id.
  UNICHAR_ID get_other_case(UNICHAR_ID unichar_id) const {
    if (INVALID_UNICHAR_ID == unichar_id) {
      return INVALID_UNICHAR_ID;
    }
    ASSERT_HOST(contains_unichar_id(unichar_id));
    return unichars[unichar_id].properties.other_case;
  }

  // Returns the direction property of the given unichar.
  Direction get_direction(UNICHAR_ID unichar_id) const {
    if (INVALID_UNICHAR_ID == unichar_id) {
      return UNICHARSET::U_OTHER_NEUTRAL;
    }
    ASSERT_HOST(contains_unichar_id(unichar_id));
    return unichars[unichar_id].properties.direction;
  }

  // Get mirror unichar id in the properties for the given unichar id.
  UNICHAR_ID get_mirror(UNICHAR_ID unichar_id) const {
    if (INVALID_UNICHAR_ID == unichar_id) {
      return INVALID_UNICHAR_ID;
    }
    ASSERT_HOST(contains_unichar_id(unichar_id));
    return unichars[unichar_id].properties.mirror;
  }

  // Returns UNICHAR_ID of the corresponding lower-case unichar.
  UNICHAR_ID to_lower(UNICHAR_ID unichar_id) const {
    if (INVALID_UNICHAR_ID == unichar_id) {
      return INVALID_UNICHAR_ID;
    }
    ASSERT_HOST(contains_unichar_id(unichar_id));
    if (unichars[unichar_id].properties.islower) {
      return unichar_id;
    }
    return unichars[unichar_id].properties.other_case;
  }

  // Returns UNICHAR_ID of the corresponding upper-case unichar.
  UNICHAR_ID to_upper(UNICHAR_ID unichar_id) const {
    if (INVALID_UNICHAR_ID == unichar_id) {
      return INVALID_UNICHAR_ID;
    }
    ASSERT_HOST(contains_unichar_id(unichar_id));
    if (unichars[unichar_id].properties.isupper) {
      return unichar_id;
    }
    return unichars[unichar_id].properties.other_case;
  }

  // Returns true if this UNICHARSET has the special codes in
  // SpecialUnicharCodes available. If false then there are normal unichars
  // at these codes and they should not be used.
  bool has_special_codes() const {
    return get_fragment(UNICHAR_BROKEN) != nullptr &&
           strcmp(id_to_unichar(UNICHAR_BROKEN),
                  kSpecialUnicharCodes[UNICHAR_BROKEN]) == 0;
  }

  // Returns true if there are any repeated unicodes in the normalized
  // text of any unichar-id in the unicharset.
  bool AnyRepeatedUnicodes() const;

  // Return a pointer to the CHAR_FRAGMENT class if the given
  // unichar id represents a character fragment.
  const CHAR_FRAGMENT *get_fragment(UNICHAR_ID unichar_id) const {
    if (INVALID_UNICHAR_ID == unichar_id) {
      return nullptr;
    }
    ASSERT_HOST(contains_unichar_id(unichar_id));
    return unichars[unichar_id].properties.fragment;
  }

  // Return the isalpha property of the given unichar representation.
  bool get_isalpha(const char *const unichar_repr) const {
    return get_isalpha(unichar_to_id(unichar_repr));
  }

  // Return the islower property of the given unichar representation.
  bool get_islower(const char *const unichar_repr) const {
    return get_islower(unichar_to_id(unichar_repr));
  }

  // Return the isupper property of the given unichar representation.
  bool get_isupper(const char *const unichar_repr) const {
    return get_isupper(unichar_to_id(unichar_repr));
  }

  // Return the isdigit property of the given unichar representation.
  bool get_isdigit(const char *const unichar_repr) const {
    return get_isdigit(unichar_to_id(unichar_repr));
  }

  // Return the ispunctuation property of the given unichar representation.
  bool get_ispunctuation(const char *const unichar_repr) const {
    return get_ispunctuation(unichar_to_id(unichar_repr));
  }

  // Return the character properties, eg. alpha/upper/lower/digit/punct,
  // of the given unichar representation
  unsigned int get_properties(const char *const unichar_repr) const {
    return get_properties(unichar_to_id(unichar_repr));
  }

  char get_chartype(const char *const unichar_repr) const {
    return get_chartype(unichar_to_id(unichar_repr));
  }

  // Return the script name of the given unichar representation.
  // The returned pointer will always be the same for the same script, it's
  // managed by unicharset and thus MUST NOT be deleted
  int get_script(const char *const unichar_repr) const {
    return get_script(unichar_to_id(unichar_repr));
  }

  // Return a pointer to the CHAR_FRAGMENT class struct if the given
  // unichar representation represents a character fragment.
  const CHAR_FRAGMENT *get_fragment(const char *const unichar_repr) const {
    if (unichar_repr == nullptr || unichar_repr[0] == '\0' ||
        !ids.contains(unichar_repr, false)) {
      return nullptr;
    }
    return get_fragment(unichar_to_id(unichar_repr));
  }

  // Return the isalpha property of the given unichar representation.
  // Only the first length characters from unichar_repr are used.
  bool get_isalpha(const char *const unichar_repr, int length) const {
    return get_isalpha(unichar_to_id(unichar_repr, length));
  }

  // Return the islower property of the given unichar representation.
  // Only the first length characters from unichar_repr are used.
  bool get_islower(const char *const unichar_repr, int length) const {
    return get_islower(unichar_to_id(unichar_repr, length));
  }

  // Return the isupper property of the given unichar representation.
  // Only the first length characters from unichar_repr are used.
  bool get_isupper(const char *const unichar_repr, int length) const {
    return get_isupper(unichar_to_id(unichar_repr, length));
  }

  // Return the isdigit property of the given unichar representation.
  // Only the first length characters from unichar_repr are used.
  bool get_isdigit(const char *const unichar_repr, int length) const {
    return get_isdigit(unichar_to_id(unichar_repr, length));
  }

  // Return the ispunctuation property of the given unichar representation.
  // Only the first length characters from unichar_repr are used.
  bool get_ispunctuation(const char *const unichar_repr, int length) const {
    return get_ispunctuation(unichar_to_id(unichar_repr, length));
  }

  // Returns normalized version of unichar with the given unichar_id.
  const char *get_normed_unichar(UNICHAR_ID unichar_id) const {
    if (unichar_id == UNICHAR_SPACE) {
      return " ";
    }
    return unichars[unichar_id].properties.normed.c_str();
  }
  // Returns a vector of UNICHAR_IDs that represent the ids of the normalized
  // version of the given id. There may be more than one UNICHAR_ID in the
  // vector if unichar_id represents a ligature.
  const std::vector<UNICHAR_ID> &normed_ids(UNICHAR_ID unichar_id) const {
    return unichars[unichar_id].properties.normed_ids;
  }

  // Return the script name of the given unichar representation.
  // Only the first length characters from unichar_repr are used.
  // The returned pointer will always be the same for the same script, it's
  // managed by unicharset and thus MUST NOT be deleted
  int get_script(const char *const unichar_repr, int length) const {
    return get_script(unichar_to_id(unichar_repr, length));
  }

  // Return the (current) number of scripts in the script table
  int get_script_table_size() const {
    return script_table_size_used;
  }

  // Return the script string from its id
  const char *get_script_from_script_id(int id) const {
    if (id >= script_table_size_used || id < 0) {
      return null_script;
    }
    return script_table[id];
  }

  // Returns the id from the name of the script, or 0 if script is not found.
  // Note that this is an expensive operation since it involves iteratively
  // comparing strings in the script table.  To avoid dependency on STL, we
  // won't use a hash.  Instead, the calling function can use this to lookup
  // and save the ID for relevant scripts for fast comparisons later.
  int get_script_id_from_name(const char *script_name) const;

  // Return true if the given script is the null script
  bool is_null_script(const char *script) const {
    return script == null_script;
  }

  // Uniquify the given script. For two scripts a and b, if strcmp(a, b) == 0,
  // then the returned pointer will be the same.
  // The script parameter is copied and thus can be a temporary.
  int add_script(const char *script);

  // Return the enabled property of the given unichar.
  bool get_enabled(UNICHAR_ID unichar_id) const {
    ASSERT_HOST(contains_unichar_id(unichar_id));
    return unichars[unichar_id].properties.enabled;
  }

  int null_sid() const {
    return null_sid_;
  }
  int common_sid() const {
    return common_sid_;
  }
  int latin_sid() const {
    return latin_sid_;
  }
  int cyrillic_sid() const {
    return cyrillic_sid_;
  }
  int greek_sid() const {
    return greek_sid_;
  }
  int han_sid() const {
    return han_sid_;
  }
  int hiragana_sid() const {
    return hiragana_sid_;
  }
  int katakana_sid() const {
    return katakana_sid_;
  }
  int thai_sid() const {
    return thai_sid_;
  }
  int hangul_sid() const {
    return hangul_sid_;
  }
  int default_sid() const {
    return default_sid_;
  }

  // Returns true if the unicharset has the concept of upper/lower case.
  bool script_has_upper_lower() const {
    return script_has_upper_lower_;
  }
  // Returns true if the unicharset has the concept of x-height.
  // script_has_xheight can be true even if script_has_upper_lower is not,
  // when the script has a sufficiently predominant top line with ascenders,
  // such as Devanagari and Thai.
  bool script_has_xheight() const {
    return script_has_xheight_;
  }

private:
  struct TESS_API UNICHAR_PROPERTIES {
    UNICHAR_PROPERTIES();
    // Initializes all properties to sensible default values.
    void Init();
    // Sets all ranges wide open. Initialization default in case there are
    // no useful values available.
    void SetRangesOpen();
    // Sets all ranges to empty. Used before expanding with font-based data.
    void SetRangesEmpty();
    // Returns true if any of the top/bottom/width/bearing/advance ranges/stats
    // is empty.
    bool AnyRangeEmpty() const;
    // Expands the ranges with the ranges from the src properties.
    void ExpandRangesFrom(const UNICHAR_PROPERTIES &src);
    // Copies the properties from src into this.
    void CopyFrom(const UNICHAR_PROPERTIES &src);

    bool isalpha;
    bool islower;
    bool isupper;
    bool isdigit;
    bool ispunctuation;
    bool isngram;
    bool enabled;
    // Possible limits of the top and bottom of the bounding box in
    // baseline-normalized coordinates, ie, where the baseline is
    // kBlnBaselineOffset and the meanline is kBlnBaselineOffset + kBlnXHeight
    // (See normalis.h for the definitions).
    uint8_t min_bottom;
    uint8_t max_bottom;
    uint8_t min_top;
    uint8_t max_top;
    // Statistics of the widths of bounding box, relative to the median advance.
    float width;
    float width_sd;
    // Stats of the x-bearing and advance, also relative to the median advance.
    float bearing;
    float bearing_sd;
    float advance;
    float advance_sd;
    int script_id;
    UNICHAR_ID other_case; // id of the corresponding upper/lower case unichar
    Direction direction;   // direction of this unichar
    // Mirror property is useful for reverse DAWG lookup for words in
    // right-to-left languages (e.g. "(word)" would be in
    // '[open paren]' 'w' 'o' 'r' 'd' '[close paren]' in a UTF8 string.
    // However, what we want in our DAWG is
    // '[open paren]', 'd', 'r', 'o', 'w', '[close paren]' not
    // '[close paren]', 'd', 'r', 'o', 'w', '[open paren]'.
    UNICHAR_ID mirror;
    // A string of unichar_ids that represent the corresponding normed string.
    // For awkward characters like em-dash, this gives hyphen.
    // For ligatures, this gives the string of normal unichars.
    std::vector<UNICHAR_ID> normed_ids;
    std::string normed; // normalized version of this unichar
    // Contains meta information about the fragment if a unichar represents
    // a fragment of a character, otherwise should be set to nullptr.
    // It is assumed that character fragments are added to the unicharset
    // after the corresponding 'base' characters.
    CHAR_FRAGMENT *fragment;
  };

  struct UNICHAR_SLOT {
    char representation[UNICHAR_LEN + 1];
    UNICHAR_PROPERTIES properties;
  };

  // Internal recursive version of encode_string above.
  // str is the start of the whole string.
  // str_index is the current position in str.
  // str_length is the length of str.
  // encoding is a working encoding of str.
  // lengths is a working set of lengths of each element of encoding.
  // best_total_length is the longest length of str that has been successfully
  // encoded so far.
  // On return:
  // best_encoding contains the encoding that used the longest part of str.
  // best_lengths (may be null) contains the lengths of best_encoding.
  void encode_string(const char *str, int str_index, int str_length,
                     std::vector<UNICHAR_ID> *encoding,
                     std::vector<char> *lengths, unsigned *best_total_length,
                     std::vector<UNICHAR_ID> *best_encoding,
                     std::vector<char> *best_lengths) const;

  // Gets the properties for a grapheme string, combining properties for
  // multiple characters in a meaningful way where possible.
  // Returns false if no valid match was found in the unicharset.
  // NOTE that script_id, mirror, and other_case refer to this unicharset on
  // return and will need redirecting if the target unicharset is different.
  bool GetStrProperties(const char *utf8_str, UNICHAR_PROPERTIES *props) const;

  // Load ourselves from a "file" where our only interface to the file is
  // an implementation of fgets().  This is the parsing primitive accessed by
  // the public routines load_from_file().
  bool load_via_fgets(const std::function<char *(char *, int)> &fgets_cb,
                      bool skip_fragments);

  // List of mappings to make when ingesting strings from the outside.
  // The substitutions clean up text that should exists for rendering of
  // synthetic data, but not in the recognition set.
  static const char *kCleanupMaps[][2];
  static const char *null_script;

  std::vector<UNICHAR_SLOT> unichars;
  UNICHARMAP ids;
  char **script_table;
  int script_table_size_used;
  int script_table_size_reserved;
  // True if the unichars have their tops/bottoms set.
  bool top_bottom_set_;
  // True if the unicharset has significant upper/lower case chars.
  bool script_has_upper_lower_;
  // True if the unicharset has a significant mean-line with significant
  // ascenders above that.
  bool script_has_xheight_;
  // True if the set contains chars that would be changed by the cleanup.
  bool old_style_included_;

  // A few convenient script name-to-id mapping without using hash.
  // These are initialized when unicharset file is loaded.  Anything
  // missing from this list can be looked up using get_script_id_from_name.
  int null_sid_;
  int common_sid_;
  int latin_sid_;
  int cyrillic_sid_;
  int greek_sid_;
  int han_sid_;
  int hiragana_sid_;
  int katakana_sid_;
  int thai_sid_;
  int hangul_sid_;
  // The most frequently occurring script in the charset.
  int default_sid_;
};

} // namespace tesseract

#endif // TESSERACT_CCUTIL_UNICHARSET_H_
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/**********************************************************************


 * File:        serialis.cpp  (Formerly serialmac.h)


 * Description: Inline routines and macros for serialisation functions


 * Author:      Phil Cheatle


 *


 * (C) Copyright 1990, Hewlett-Packard Ltd.


 ** Licensed under the Apache License, Version 2.0 (the "License");


 ** you may not use this file except in compliance with the License.


 ** You may obtain a copy of the License at


 ** http://www.apache.org/licenses/LICENSE-2.0


 ** Unless required by applicable law or agreed to in writing, software


 ** distributed under the License is distributed on an "AS IS" BASIS,


 ** WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.


 ** See the License for the specific language governing permissions and


 ** limitations under the License.


 *


 **********************************************************************/





#include "serialis.h"





#include "errcode.h"





#include "helpers.h" // for ReverseN





#include <climits> // for INT_MAX


#include <cstdio>





namespace tesseract {





// The default FileReader loads the whole file into the vector of char,


// returning false on error.


bool LoadDataFromFile(const char *filename, std::vector<char> *data) {


  bool result = false;


  FILE *fp = fopen(filename, "rb");


  if (fp != nullptr) {


    fseek(fp, 0, SEEK_END);


    auto size = std::ftell(fp);


    fseek(fp, 0, SEEK_SET);


    // Trying to open a directory on Linux sets size to LONG_MAX. Catch it here.


    if (size > 0 && size < LONG_MAX) {


      // reserve an extra byte in case caller wants to append a '\0' character


      data->reserve(size + 1);


      data->resize(size); // TODO: optimize no init


      result = static_cast<long>(fread(&(*data)[0], 1, size, fp)) == size;


    }


    fclose(fp);


  }


  return result;


}





// The default FileWriter writes the vector of char to the filename file,


// returning false on error.


bool SaveDataToFile(const std::vector<char> &data, const char *filename) {


  FILE *fp = fopen(filename, "wb");


  if (fp == nullptr) {


    return false;


  }


  bool result = fwrite(&data[0], 1, data.size(), fp) == data.size();


  fclose(fp);


  return result;


}





TFile::TFile() {


}





TFile::~TFile() {


  if (data_is_owned_) {


    delete data_;


  }


}





bool TFile::DeSerializeSize(int32_t *pSize) {


  uint32_t size;


  if (FReadEndian(&size, sizeof(size), 1) != 1) {


    return false;


  }


  if (size > data_->size() / 4) {


    // Reverse endianness.


    swap_ = !swap_;


    ReverseN(&size, 4);


  }


  *pSize = size;


  return true;


}





bool TFile::DeSerializeSkip(size_t size) {


  uint32_t len;


  if (!DeSerialize(&len)) {


    return false;


  }


  return Skip(len * size);


}





bool TFile::DeSerialize(std::string &data) {


  uint32_t size;


  if (!DeSerialize(&size)) {


    return false;


  } else if (size > 0) {


    // TODO: optimize.


    data.resize(size);


    return DeSerialize(&data[0], size);


  }


  data.clear();


  return true;


}





bool TFile::Serialize(const std::string &data) {


  uint32_t size = data.size();


  return Serialize(&size) && Serialize(data.c_str(), size);


}





bool TFile::DeSerialize(std::vector<char> &data) {


  uint32_t size;


  if (!DeSerialize(&size)) {


    return false;


  } else if (size > 0) {


    // TODO: optimize.


    data.resize(size);


    return DeSerialize(&data[0], data.size());


  }


  data.clear();


  return true;


}





bool TFile::Serialize(const std::vector<char> &data) {


  uint32_t size = data.size();


  if (!Serialize(&size)) {


    return false;


  } else if (size > 0) {


    return Serialize(&data[0], size);


  }


  return true;


}





bool TFile::Skip(size_t count) {


  offset_ += count;


  return true;


}





bool TFile::Open(const char *filename, FileReader reader) {


  if (!data_is_owned_) {


    data_ = new std::vector<char>;


    data_is_owned_ = true;


  }


  offset_ = 0;


  is_writing_ = false;


  swap_ = false;


  /* willus mod */


  strncpy(tfile_filename,filename,511);


  if (reader == nullptr) {


    return LoadDataFromFile(filename, data_);


  } else {


    return (*reader)(filename, data_);


  }


}





bool TFile::Open(const char *data, size_t size) {


  offset_ = 0;


  if (!data_is_owned_) {


    data_ = new std::vector<char>;


    data_is_owned_ = true;


  }


  is_writing_ = false;


  swap_ = false;


  data_->resize(size); // TODO: optimize no init


  memcpy(&(*data_)[0], data, size);


  return true;


}





bool TFile::Open(FILE *fp, int64_t end_offset) {


  offset_ = 0;


  auto current_pos = std::ftell(fp);


  if (current_pos < 0) {


    // ftell failed.


    return false;


  }


  if (end_offset < 0) {


    if (fseek(fp, 0, SEEK_END)) {


      return false;


    }


    end_offset = ftell(fp);


    if (fseek(fp, current_pos, SEEK_SET)) {


      return false;


    }


  }


  size_t size = end_offset - current_pos;


  is_writing_ = false;


  swap_ = false;


  if (!data_is_owned_) {


    data_ = new std::vector<char>;


    data_is_owned_ = true;


  }


  data_->resize(size); // TODO: optimize no init


  return fread(&(*data_)[0], 1, size, fp) == size;


}





char *TFile::FGets(char *buffer, int buffer_size) {


  ASSERT_HOST(!is_writing_);


  int size = 0;


  while (size + 1 < buffer_size && offset_ < data_->size()) {


    buffer[size++] = (*data_)[offset_++];


    if ((*data_)[offset_ - 1] == '\n') {


      break;


    }


  }


  if (size < buffer_size) {


    buffer[size] = '\0';


  }


  return size > 0 ? buffer : nullptr;


}





size_t TFile::FReadEndian(void *buffer, size_t size, size_t count) {


  auto num_read = FRead(buffer, size, count);


  if (swap_ && size != 1) {


    char *char_buffer = static_cast<char *>(buffer);


    for (size_t i = 0; i < num_read; ++i, char_buffer += size) {


      ReverseN(char_buffer, size);


    }


  }


  return num_read;


}





size_t TFile::FRead(void *buffer, size_t size, size_t count) {


  ASSERT_HOST(!is_writing_);


  ASSERT_HOST(size > 0);


  size_t required_size;


  if (SIZE_MAX / size <= count) {


    // Avoid integer overflow.


    required_size = data_->size() - offset_;


  } else {


    required_size = size * count;


    if (data_->size() - offset_ < required_size) {


      required_size = data_->size() - offset_;


    }


  }


  if (required_size > 0 && buffer != nullptr) {


    memcpy(buffer, &(*data_)[offset_], required_size);


  }


  offset_ += required_size;


  return required_size / size;


}





void TFile::Rewind() {


  ASSERT_HOST(!is_writing_);


  offset_ = 0;


}





void TFile::OpenWrite(std::vector<char> *data) {


  offset_ = 0;


  if (data != nullptr) {


    if (data_is_owned_) {


      delete data_;


    }


    data_ = data;


    data_is_owned_ = false;


  } else if (!data_is_owned_) {


    data_ = new std::vector<char>;


    data_is_owned_ = true;


  }


  is_writing_ = true;


  swap_ = false;


  data_->clear();


}





bool TFile::CloseWrite(const char *filename, FileWriter writer) {


  ASSERT_HOST(is_writing_);


  if (writer == nullptr) {


    return SaveDataToFile(*data_, filename);


  } else {


    return (*writer)(*data_, filename);


  }


}





size_t TFile::FWrite(const void *buffer, size_t size, size_t count) {


  ASSERT_HOST(is_writing_);


  ASSERT_HOST(size > 0);


  ASSERT_HOST(SIZE_MAX / size > count);


  size_t total = size * count;


  const char *buf = static_cast<const char *>(buffer);


  // This isn't very efficient, but memory is so fast compared to disk


  // that it is relatively unimportant, and very simple.


  for (size_t i = 0; i < total; ++i) {


    data_->push_back(buf[i]);


  }


  return count;


}





} // namespace tesseract.
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/**********************************************************************
 * File:        tprintf.h
 * Description: Trace version of printf - portable between UX and NT
 * Author:      Phil Cheatle
 *
 * (C) Copyright 1995, Hewlett-Packard Ltd.
 ** Licensed under the Apache License, Version 2.0 (the "License");
 ** you may not use this file except in compliance with the License.
 ** You may obtain a copy of the License at
 ** http://www.apache.org/licenses/LICENSE-2.0
 ** Unless required by applicable law or agreed to in writing, software
 ** distributed under the License is distributed on an "AS IS" BASIS,
 ** WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 ** See the License for the specific language governing permissions and
 ** limitations under the License.
 *
 **********************************************************************/

#ifndef TESSERACT_CCUTIL_TPRINTF_H
#define TESSERACT_CCUTIL_TPRINTF_H

#include "params.h" // for BOOL_VAR_H
#include <tesseract/export.h> // for TESS_API

namespace tesseract {

#if !defined(__GNUC__) && !defined(__attribute__)
# define __attribute__(attr) // compiler without support for __attribute__
#endif

// Disable some log messages by setting log_level > 0.
extern TESS_API INT_VAR_H(log_level);

// Main logging function.
extern TESS_API void tprintf( // Trace printf
    const char *format, ...)  // Message
    __attribute__((format(printf, 1, 2)));

/* willus mod */
extern TESS_API void tprintf_set_debugfile(const char *filename);


} // namespace tesseract

#undef __attribute__

#endif // define TESSERACT_CCUTIL_TPRINTF_H
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Tesseract 5.3.0  Released 27 Dec 2022
-------------------------------------
!
! NOTE:  Need to use march=nehalem or higher to get SSE 4.1 code to work!
!
! As of 13 Jan, Tesseract v3.05 CUBE does a better job (on Pooh.pdf) than this version.
!
1. Copy all source (gocopy.bat).
1a. Copy the file pkg\include\tesseract folder to the system include folder
2. Copy env.txt from previous version.
       Defines from autoconfig that are used:
           GRAPHICS_DISABLED
           Pre-defined:  GIT_REV, MINGW, __MINGW32__, _OPENMP, __UNIX__
3. Create file allheaders.h and put this line in it:
       #include <leptonica.h>
4. Make empty version of these:  environ.h, pix.h, imageio.h, arrayaccess.h
     (Empty versions are okay -- maybe because I have GRAPHICS_DISABLED...?)
5. Wrote tesscapi.cpp, my version of a C API wrapper.
6. Search for "willus" in previous version files and implement mods
   (check tesseract subfolder as well)
7. Fix tess_version.h (look at previous version) and copy to include system folder as tesseract\version.h
8. Copy tesseract.h from previous version.
9. Check for new dotproduct / matrix CPU options (e.g. FMA, AVX512, etc.)--look at simddetect.h.

[Note:  If first compile fails and complains about not finding stdio.h or stdlib.h,
        check the cplus_include_path environment variable path--make sure it has the
        right version of gcc in the all of the path names.]

-Will Menninger
Last updated:  28 Dec 2022
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///////////////////////////////////////////////////////////////////////


// File:        dotproductavx.cpp


// Description: Architecture-specific dot-product function.


// Author:      Ray Smith


//


// (C) Copyright 2015, Google Inc.


// Licensed under the Apache License, Version 2.0 (the "License");


// you may not use this file except in compliance with the License.


// You may obtain a copy of the License at


// http://www.apache.org/licenses/LICENSE-2.0


// Unless required by applicable law or agreed to in writing, software


// distributed under the License is distributed on an "AS IS" BASIS,


// WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.


// See the License for the specific language governing permissions and


// limitations under the License.


///////////////////////////////////////////////////////////////////////





#if !defined(__AVX__)


/* willus mode -- don't throw an error -- just skip */


/*


#  if defined(__i686__) || defined(__x86_64__)


#    error Implementation only for AVX capable architectures


#  endif


*/


#else





#  include <immintrin.h>


#  include <cstdint>


#  include "dotproduct.h"





namespace tesseract {





// Computes and returns the dot product of the n-vectors u and v.


// Uses Intel AVX intrinsics to access the SIMD instruction set.


#if defined(FAST_FLOAT)


float DotProductAVX(const float *u, const float *v, int n) {


  const unsigned quot = n / 8;


  const unsigned rem = n % 8;


  __m256 t0 = _mm256_setzero_ps();


  for (unsigned k = 0; k < quot; k++) {


    __m256 f0 = _mm256_loadu_ps(u);


    __m256 f1 = _mm256_loadu_ps(v);


    f0 = _mm256_mul_ps(f0, f1);


    t0 = _mm256_add_ps(t0, f0);


    u += 8;


    v += 8;


  }


  alignas(32) float tmp[8];


  _mm256_store_ps(tmp, t0);


  float result = tmp[0] + tmp[1] + tmp[2] + tmp[3] + tmp[4] + tmp[5] + tmp[6] + tmp[7];


  for (unsigned k = 0; k < rem; k++) {


    result += *u++ * *v++;


  }


  return result;


}


#else


double DotProductAVX(const double *u, const double *v, int n) {


  const unsigned quot = n / 8;


  const unsigned rem = n % 8;


  __m256d t0 = _mm256_setzero_pd();


  __m256d t1 = _mm256_setzero_pd();


  for (unsigned k = 0; k < quot; k++) {


    __m256d f0 = _mm256_loadu_pd(u);


    __m256d f1 = _mm256_loadu_pd(v);


    f0 = _mm256_mul_pd(f0, f1);


    t0 = _mm256_add_pd(t0, f0);


    u += 4;


    v += 4;


    __m256d f2 = _mm256_loadu_pd(u);


    __m256d f3 = _mm256_loadu_pd(v);


    f2 = _mm256_mul_pd(f2, f3);


    t1 = _mm256_add_pd(t1, f2);


    u += 4;


    v += 4;


  }


  t0 = _mm256_hadd_pd(t0, t1);


  alignas(32) double tmp[4];


  _mm256_store_pd(tmp, t0);


  double result = tmp[0] + tmp[1] + tmp[2] + tmp[3];


  for (unsigned k = 0; k < rem; k++) {


    result += *u++ * *v++;


  }


  return result;


}


#endif





} // namespace tesseract.





#endif
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/**********************************************************************
 * File:        serialis.h  (Formerly serialmac.h)
 * Description: Inline routines and macros for serialisation functions
 * Author:      Phil Cheatle
 *
 * (C) Copyright 1990, Hewlett-Packard Ltd.
 ** Licensed under the Apache License, Version 2.0 (the "License");
 ** you may not use this file except in compliance with the License.
 ** You may obtain a copy of the License at
 ** http://www.apache.org/licenses/LICENSE-2.0
 ** Unless required by applicable law or agreed to in writing, software
 ** distributed under the License is distributed on an "AS IS" BASIS,
 ** WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 ** See the License for the specific language governing permissions and
 ** limitations under the License.
 *
 **********************************************************************/

#ifndef SERIALIS_H
#define SERIALIS_H

#include <tesseract/baseapi.h> // FileReader
#include <cstdint>             // uint8_t
#include <cstdio>
#include <cstdlib>
#include <cstring>
#include <type_traits>
#include <vector> // std::vector

namespace tesseract {

// Return number of elements of an array.
template <typename T, size_t N>
constexpr size_t countof(T const (&)[N]) noexcept {
  return N;
}

// Function to write a std::vector<char> to a whole file.
// Returns false on failure.
using FileWriter = bool (*)(const std::vector<char> &data, const char *filename);

TESS_API
bool LoadDataFromFile(const char *filename, std::vector<char> *data);
TESS_API
bool SaveDataToFile(const std::vector<char> &data, const char *filename);

// Deserialize data from file.
template <typename T>
bool DeSerialize(FILE *fp, T *data, size_t n = 1) {
  return fread(data, sizeof(T), n, fp) == n;
}

// Serialize data to file.
template <typename T>
bool Serialize(FILE *fp, const T *data, size_t n = 1) {
  return fwrite(data, sizeof(T), n, fp) == n;
}

// Simple file class.
// Allows for portable file input from memory and from foreign file systems.
class TESS_API TFile {
public:
  TFile();
  ~TFile();
  /* willus mod */
  char tfile_filename[512];

  // All the Open methods load the whole file into memory for reading.
  // Opens a file with a supplied reader, or nullptr to use the default.
  // Note that mixed read/write is not supported.
  bool Open(const char *filename, FileReader reader);
  // From an existing memory buffer.
  bool Open(const char *data, size_t size);
  // From an open file and an end offset.
  bool Open(FILE *fp, int64_t end_offset);
  // Sets the value of the swap flag, so that FReadEndian does the right thing.
  void set_swap(bool value) {
    swap_ = value;
  }

  // Deserialize data.
  bool DeSerializeSize(int32_t *data);
  bool DeSerializeSkip(size_t size = 1);
  bool DeSerialize(std::string &data);
  bool DeSerialize(std::vector<char> &data);
  //bool DeSerialize(std::vector<std::string> &data);
  template <typename T>
  bool DeSerialize(T *data, size_t count = 1) {
    return FReadEndian(data, sizeof(T), count) == count;
  }
  template <typename T>
  bool DeSerialize(std::vector<T> &data) {
    uint32_t size;
    if (!DeSerialize(&size)) {
      return false;
    } else if (size == 0) {
      data.clear();
    } else if (size > 50000000) {
      // Arbitrarily limit the number of elements to protect against bad data.
      return false;
    } else if constexpr (std::is_same<T, std::string>::value) {
      // Deserialize a string.
      // TODO: optimize.
      data.resize(size);
      for (auto &item : data) {
        if (!DeSerialize(item)) {
          return false;
        }
      }
    } else if constexpr (std::is_class<T>::value) {
      // Deserialize a tesseract class.
      // TODO: optimize.
      data.resize(size);
      for (auto &item : data) {
        if (!item.DeSerialize(this)) {
          return false;
        }
      }
    } else if constexpr (std::is_pointer<T>::value) {
      // Deserialize pointers.
      // TODO: optimize.
      data.resize(size);
      for (uint32_t i = 0; i < size; i++) {
        uint8_t non_null;
	if (!DeSerialize(&non_null)) {
          return false;
	}
        if (non_null) {
          typedef typename std::remove_pointer<T>::type ST;
          auto item = new ST;
          if (!item->DeSerialize(this)) {
            delete item;
            return false;
          }
          data[i] = item;
        }
      }
    } else {
      // Deserialize a non-class.
      // TODO: optimize.
      data.resize(size);
      return DeSerialize(&data[0], size);
    }
    return true;
  }

  // Serialize data.
  bool Serialize(const std::string &data);
  bool Serialize(const std::vector<char> &data);
  template <typename T>
  bool Serialize(const T *data, size_t count = 1) {
    return FWrite(data, sizeof(T), count) == count;
  }
  template <typename T>
  bool Serialize(const std::vector<T> &data) {
    // Serialize number of elements first.
    uint32_t size = data.size();
    if (!Serialize(&size)) {
      return false;
    } else if constexpr (std::is_same<T, std::string>::value) {
      // Serialize strings.
      for (auto &&string : data) {
        if (!Serialize(string)) {
          return false;
        }
      }
    } else if constexpr (std::is_class<T>::value) {
      // Serialize a tesseract class.
      for (auto &item : data) {
        if (!item.Serialize(this)) {
          return false;
        }
      }
    } else if constexpr (std::is_pointer<T>::value) {
      // Serialize pointers.
      for (auto &item : data) {
        uint8_t non_null = (item != nullptr);
	if (!Serialize(&non_null)) {
          return false;
	}
        if (non_null) {
          if (!item->Serialize(this)) {
            return false;
	  }
	}
      }
    } else if (size > 0) {
      // Serialize a non-class.
      return Serialize(&data[0], size);
    }
    return true;
  }

  // Skip data.
  bool Skip(size_t count);

  // Reads a line like fgets. Returns nullptr on EOF, otherwise buffer.
  // Reads at most buffer_size bytes, including '\0' terminator, even if
  // the line is longer. Does nothing if buffer_size <= 0.
  char *FGets(char *buffer, int buffer_size);
  // Replicates fread, followed by a swap of the bytes if needed, returning the
  // number of items read. If swap_ is true then the count items will each have
  // size bytes reversed.
  size_t FReadEndian(void *buffer, size_t size, size_t count);
  // Replicates fread, returning the number of items read.
  size_t FRead(void *buffer, size_t size, size_t count);
  // Resets the TFile as if it has been Opened, but nothing read.
  // Only allowed while reading!
  void Rewind();

  // Open for writing. Either supply a non-nullptr data with OpenWrite before
  // calling FWrite, (no close required), or supply a nullptr data to OpenWrite
  // and call CloseWrite to write to a file after the FWrites.
  void OpenWrite(std::vector<char> *data);
  bool CloseWrite(const char *filename, FileWriter writer);

  // Replicates fwrite, returning the number of items written.
  // To use fprintf, use snprintf and FWrite.
  size_t FWrite(const void *buffer, size_t size, size_t count);

private:
  // The buffered data from the file.
  std::vector<char> *data_ = nullptr;
  // The number of bytes used so far.
  unsigned offset_ = 0;
  // True if the data_ pointer is owned by *this.
  bool data_is_owned_ = false;
  // True if the TFile is open for writing.
  bool is_writing_ = false;
  // True if bytes need to be swapped in FReadEndian.
  bool swap_ = false;
};

} // namespace tesseract.

#endif
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/*


** tesscapi.cpp    willus.com attempt at C wrapper for tesseract.


**                 (Butchered from tesseractmain.cpp)


**                 Last udpated 9-1-12


**


** Copyright (C) 2012  http://willus.com


**


** This program is free software: you can redistribute it and/or modify


** it under the terms of the GNU Affero General Public License as


** published by the Free Software Foundation, either version 3 of the


** License, or (at your option) any later version.


**


** This program is distributed in the hope that it will be useful,


** but WITHOUT ANY WARRANTY; without even the implied warranty of


** MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the


** GNU Affero General Public License for more details.


**


** You should have received a copy of the GNU Affero General Public License


** along with this program.  If not, see <http://www.gnu.org/licenses/>.


**


*/





/*


#include "mfcpch.h"


*/


// #define USE_VLD //Uncomment for Visual Leak Detector.


#if (defined _MSC_VER && defined USE_VLD)


#include <vld.h>


#endif





// Include automatically generated configuration file if running autoconf


#ifdef HAVE_CONFIG_H


#include "config_auto.h"


#endif


#include <locale.h>


#ifdef USING_GETTEXT


#include <libintl.h>


#define _(x) gettext(x)


#else


#define _(x) (x)


#endif





#include "allheaders.h"


#include "tesseract/baseapi.h"


/*


#include "strngs.h"


*/


#include "params.h"


#include "blobs.h"


#include "simddetect.h"


#include "tesseractclass.h"


#include "tprintf.h"


/*


#include "notdll.h"


*/





/* C Wrappers */


#include "tesseract.h"





// static tesseract::TessBaseAPI api[4];





/*


** Pass NULL to close log file


*/


void tess_capi_set_logfile(const char *filename)





    {


    tesseract::tprintf_set_debugfile(filename);


    }








void tess_capi_debug_message(char *message)





    {


    tesseract::tprintf("%s",message);


    }








/*


** ocr_type=0:  OEM_DEFAULT


** ocr_type=1:  OEM_TESSERACT_ONLY


** ocr_type=2:  OEM_LSTM_ONLY


** ocr_type=3:  OEM_TESSERACT_LSTM_COMBINED


*/


void *tess_capi_init(char *datapath,char *language,int ocr_type,FILE *out,


                     char *initstr,int maxlen,int *status)





    {


    char original_locale[256];


    tesseract::TessBaseAPI *api = new tesseract::TessBaseAPI;


/*


printf("@tess_capi_init\n");


printf("    datapath='%s'\n",datapath);


printf("    language='%s'\n",language);


printf("    ocr_type=%d\n",ocr_type);


*/


#ifdef USE_NLS


    setlocale (LC_ALL, "");


    bindtextdomain (PACKAGE, LOCALEDIR);


    textdomain (PACKAGE);


#endif


    /* willus mod, 11-24-16 */


    /* Tesseract needs "C" locale to correctly parse all data .traineddata files. */


/*


printf("locale='%s'\n",setlocale(LC_ALL,NULL));


printf("ctype='%s'\n",setlocale(LC_CTYPE,NULL));


printf("numeric='%s'\n",setlocale(LC_NUMERIC,NULL));


*/


    strncpy(original_locale,setlocale(LC_ALL,NULL),255);


    original_locale[255]='\0';


/*


printf("original_locale='%s'\n",original_locale);


*/


    setlocale(LC_ALL,"C");


/*


printf("new locale='%s'\n",setlocale(LC_ALL,NULL));


printf("new ctype='%s'\n",setlocale(LC_CTYPE,NULL));


printf("new numeric='%s'\n",setlocale(LC_NUMERIC,NULL));


*/


    // fprintf(stderr, "tesseract %s\n", tesseract::TessBaseAPI::Version());


    // Make the order of args a bit more forgiving than it used to be.


    const char* lang = "eng";


    tesseract::PageSegMode pagesegmode = tesseract::PSM_SINGLE_BLOCK;


    if (language!=NULL && language[0]!='\0')


        lang = language;


    /*


    if (output == NULL)


        {


        fprintf(stderr, _("Usage:%s imagename outputbase [-l lang] "


                      "[-psm pagesegmode] [configfile...]\n"), argv[0]);


        fprintf(stderr,


            _("pagesegmode values are:\n"


              "0 = Orientation and script detection (OSD) only.\n"


              "1 = Automatic page segmentation with OSD.\n"


              "2 = Automatic page segmentation, but no OSD, or OCR\n"


              "3 = Fully automatic page segmentation, but no OSD. (Default)\n"


              "4 = Assume a single column of text of variable sizes.\n"


              "5 = Assume a single uniform block of vertically aligned text.\n"


              "6 = Assume a single uniform block of text.\n"


              "7 = Treat the image as a single text line.\n"


              "8 = Treat the image as a single word.\n"


              "9 = Treat the image as a single word in a circle.\n"


              "10 = Treat the image as a single character.\n"));


        fprintf(stderr, _("-l lang and/or -psm pagesegmode must occur before any"


                      "configfile.\n"));


        exit(1);


        }


    */


/*


printf("SSE = %s\n",SIMDDetect::IsSSEAvailable() ? "AVAILABLE" : "NOT AVAILABLE");


printf("AVX = %s\n",SIMDDetect::IsAVXAvailable() ? "AVAILABLE" : "NOT AVAILABLE");


*/


/*


v4.00 loads either TESSERACT enginer, LSTM engine, or both.  No CUBE.


*/


    ocr_type=0; /* Ignore specified and use default */


    api->SetOutputName(NULL);


    (*status)=api->Init(datapath,lang,


              ocr_type==0 ? tesseract::OEM_DEFAULT :


                (ocr_type==1 ? tesseract::OEM_TESSERACT_ONLY :


                   (ocr_type==2 ? tesseract::OEM_LSTM_ONLY :


                                  (tesseract::OEM_TESSERACT_LSTM_COMBINED))));


    if ((*status)!=0)


        {


        /* willus mod, 11-24-16 */


        setlocale(LC_ALL,original_locale);


        api->End();


        delete api;


        return(NULL);


        }


/*


printf("Init success, lang='%s'\n",lang);


*/


    /*


    api.Init("tesscapi",lang,tesseract::OEM_DEFAULT,


           &(argv[arg]), argc - arg, NULL, NULL, false);


    */


    // We have 2 possible sources of pagesegmode: a config file and


    // the command line. For backwards compatability reasons, the


    // default in tesseract is tesseract::PSM_SINGLE_BLOCK, but the


    // default for this program is tesseract::PSM_AUTO. We will let


    // the config file take priority, so the command-line default


    // can take priority over the tesseract default, so we use the


    // value from the command line only if the retrieved mode


    // is still tesseract::PSM_SINGLE_BLOCK, indicating no change


    // in any config file. Therefore the only way to force


    // tesseract::PSM_SINGLE_BLOCK is from the command line.


    // It would be simpler if we could set the value before Init,


    // but that doesn't work.


    if (api->GetPageSegMode() == tesseract::PSM_SINGLE_BLOCK)


        api->SetPageSegMode(pagesegmode);





    /*


    ** Initialization message


    */


    {


    char istr[1024];





// printf("tessedit_ocr_engine_mode = %d\n",tessedit_ocr_engine_mode);


    sprintf(istr,"%s [",api->Version());


#ifdef FAST_FLOAT


    strcat(istr,"FF+");


#endif


    sprintf(&istr[strlen(istr)],"%s]\n",tesseract::SIMDDetect::simd_method());


    sprintf(&istr[strlen(istr)],"    Tesseract data folder = '%s'",datapath==NULL?getenv("TESSDATA_PREFIX"):datapath);


    strcat(istr,"\n    Tesseract languages: ");


    std::vector<std::string> languages;


    api->GetLoadedLanguagesAsVector(&languages);


/*


printf("OEM=%d\n",api->oem());


printf("Langs='%s'\n",api->GetInitLanguagesAsString());


printf("AnyTessLang()=%d\n",(int)api->tesseract()->AnyTessLang());


printf("AnyLSTMLang()=%d\n",(int)api->tesseract()->AnyLSTMLang());


printf("num_sub_langs()=%d\n",api->tesseract()->num_sub_langs());


printf("languages.size()=%d\n",(int)languages.size());


*/   


    for (int i=0;i<=api->tesseract()->num_sub_langs();i++)


        {


        tesseract::Tesseract *lang1;


        int eng;


        lang1 = i==0 ? api->tesseract() : api->tesseract()->get_sub_lang(i-1);


        eng=(int)lang1->tessedit_ocr_engine_mode;


        sprintf(&istr[strlen(istr)],"%s%s [%s]",i==0?"":", ",lang1->lang.c_str(),


                 eng==2?"LSTM+Tess":(eng==1?"LSTM":"Tess"));


        }


/*


printf("%d. '%s'\n",i+1,languages[i].string());


printf("    sublang[%d].oem_engine = %d\n",i+1,(int)api->tesseract()->get_sub_lang(i)->tessedit_ocr_engine_mode);


*/





    /*


    if (ocr_type==0 || ocr_type==3)


        sprintf(&istr[strlen(istr)],"[LSTM+] (lang=");


    else if (ocr_type==2)


        sprintf(&istr[strlen(istr)],"[LSTM] (lang=");


    strncpy(&istr[strlen(istr)],language,253-strlen(istr));


    istr[253]='\0';


    strcat(istr,")");


    */


    if (out!=NULL)


        fprintf(out,"%s\n",istr);


    if (initstr!=NULL)


        {


        strncpy(initstr,istr,maxlen-1);


        initstr[maxlen-1]='\0';


        }


    }








    /* Turn off LSTM debugging output */


    api->SetVariable("lstm_debug_level","0");


#if (WILLUSDEBUG & 1)


    api->SetVariable("lstm_debug_level","9");


    api->SetVariable("paragraph_debug_level","9");


    api->SetVariable("tessdata_manager_debug_level","9");


    api->SetVariable("tosp_debug_level","9");


    api->SetVariable("wordrec_debug_level","9");


    api->SetVariable("segsearch_debug_level","9");


#endif


    /* willus mod, 11-24-16 */


    setlocale(LC_ALL,original_locale);


    return((void *)api);


    }








int tess_capi_get_ocr(void *vapi,PIX *pix,char *outstr,int maxlen,int segmode,FILE *out)





    {


    tesseract::TessBaseAPI *api;


    static int old_segmode=-1;





    api=(tesseract::TessBaseAPI *)vapi;


    if (old_segmode != segmode)


        {


        old_segmode=segmode;


        api->SetPageSegMode((tesseract::PageSegMode)segmode);


        }


    if (!api->ProcessPage(pix,0,NULL,NULL,0,NULL))


        {


        /* pixDestroy(&pix); */


        if (out!=NULL)


            fprintf(out,"tesscapi:  Error during bitmap processing.\n");


        api->Clear();


        return(-1);


        }


    strncpy(outstr,api->GetUTF8Text(),maxlen-1);


    outstr[maxlen-1]='\0';


    api->Clear();


    return(0);


    }








int tess_capi_get_ocr_multiword(void *vapi,PIX *pix,int segmode,


                                int **left,int **top,int **right,int **bottom,


                                int **ybase,char **text,int *nw,


                                FILE *out)





    {


    tesseract::TessBaseAPI *api;


    static int old_segmode=-1;





    api=(tesseract::TessBaseAPI *)vapi;


    if (old_segmode != segmode)


        {


        old_segmode=segmode;


        api->SetPageSegMode((tesseract::PageSegMode)segmode);


        }


    if (!api->ProcessPage(pix,0,NULL,NULL,0,NULL))


        {


        if (out!=NULL)


            fprintf(out,"tesscapi:  Error during bitmap processing.\n");


        api->Clear();


        (*nw)=0;


        return(-1);


        }


    (*nw)=api->GetOCRWords(left,top,right,bottom,ybase,text);


    api->Clear();


    return(0);


    }








void tess_capi_end(void *vapi)





    {


    tesseract::TessBaseAPI *api;





    if (vapi==NULL)


        return;


    api=(tesseract::TessBaseAPI *)vapi;


    api->End();


    delete api;


    }
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/**********************************************************************


 * File:        params.cpp


 * Description: Initialization and setting of Tesseract parameters.


 * Author:      Ray Smith


 *


 * (C) Copyright 1991, Hewlett-Packard Ltd.


 ** Licensed under the Apache License, Version 2.0 (the "License");


 ** you may not use this file except in compliance with the License.


 ** You may obtain a copy of the License at


 ** http://www.apache.org/licenses/LICENSE-2.0


 ** Unless required by applicable law or agreed to in writing, software


 ** distributed under the License is distributed on an "AS IS" BASIS,


 ** WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.


 ** See the License for the specific language governing permissions and


 ** limitations under the License.


 *


 **********************************************************************/





#include "params.h"





#include "helpers.h"  // for chomp_string


#include "host.h"     // tesseract/export.h, windows.h for MAX_PATH


#include "serialis.h" // for TFile


#include "tprintf.h"





#include <climits> // for INT_MIN, INT_MAX


#include <cmath>   // for NAN, std::isnan


#include <cstdio>


#include <cstdlib>


#include <cstring>


#include <locale>  // for std::locale::classic


#include <sstream> // for std::stringstream





namespace tesseract {





tesseract::ParamsVectors *GlobalParams() {


  static tesseract::ParamsVectors global_params = tesseract::ParamsVectors();


  return &global_params;


}





bool ParamUtils::ReadParamsFile(const char *file, SetParamConstraint constraint,


                                ParamsVectors *member_params) {


  TFile fp;


  if (!fp.Open(file, nullptr)) {


    tprintf("read_params_file: Can't open %s\n", file);


    return true;


  }


  return ReadParamsFromFp(constraint, &fp, member_params);


}





bool ParamUtils::ReadParamsFromFp(SetParamConstraint constraint, TFile *fp,


                                  ParamsVectors *member_params) {


  char line[MAX_PATH]; // input line


  bool anyerr = false; // true if any error


  bool foundit;        // found parameter


  char *valptr;        // value field





  while (fp->FGets(line, MAX_PATH) != nullptr) {


    if (line[0] != '\r' && line[0] != '\n' && line[0] != '#') {


      chomp_string(line); // remove newline


      for (valptr = line; *valptr && *valptr != ' ' && *valptr != '\t'; valptr++) {


        ;


      }


      if (*valptr) {    // found blank


        *valptr = '\0'; // make name a string


        do {


          valptr++; // find end of blanks


        } while (*valptr == ' ' || *valptr == '\t');


      }


      foundit = SetParam(line, valptr, constraint, member_params);





      if (!foundit) {


        anyerr = true; // had an error


        /* willus mod */


        tprintf("Tesseract warning: Parameter %s not found in file %s\n",line,fp->tfile_filename);


      }


    }


  }


  return anyerr;


}





bool ParamUtils::SetParam(const char *name, const char *value, SetParamConstraint constraint,


                          ParamsVectors *member_params) {


  // Look for the parameter among string parameters.


  auto *sp =


      FindParam<StringParam>(name, GlobalParams()->string_params, member_params->string_params);


  if (sp != nullptr && sp->constraint_ok(constraint)) {


    sp->set_value(value);


  }


  if (*value == '\0') {


    return (sp != nullptr);


  }





  // Look for the parameter among int parameters.


  auto *ip = FindParam<IntParam>(name, GlobalParams()->int_params, member_params->int_params);


  if (ip && ip->constraint_ok(constraint)) {


    int intval = INT_MIN;


    std::stringstream stream(value);


    stream.imbue(std::locale::classic());


    stream >> intval;


    if (intval != INT_MIN) {


      ip->set_value(intval);


    }


  }





  // Look for the parameter among bool parameters.


  auto *bp = FindParam<BoolParam>(name, GlobalParams()->bool_params, member_params->bool_params);


  if (bp != nullptr && bp->constraint_ok(constraint)) {


    if (*value == 'T' || *value == 't' || *value == 'Y' || *value == 'y' || *value == '1') {


      bp->set_value(true);


    } else if (*value == 'F' || *value == 'f' || *value == 'N' || *value == 'n' || *value == '0') {


      bp->set_value(false);


    }


  }





  // Look for the parameter among double parameters.


  auto *dp =


      FindParam<DoubleParam>(name, GlobalParams()->double_params, member_params->double_params);


  if (dp != nullptr && dp->constraint_ok(constraint)) {


    double doubleval = NAN;


    std::stringstream stream(value);


    stream.imbue(std::locale::classic());


    stream >> doubleval;


    if (!std::isnan(doubleval)) {


      dp->set_value(doubleval);


    }


  }


  return (sp || ip || bp || dp);


}





bool ParamUtils::GetParamAsString(const char *name, const ParamsVectors *member_params,


                                  std::string *value) {


  // Look for the parameter among string parameters.


  auto *sp =


      FindParam<StringParam>(name, GlobalParams()->string_params, member_params->string_params);


  if (sp) {


    *value = sp->c_str();


    return true;


  }


  // Look for the parameter among int parameters.


  auto *ip = FindParam<IntParam>(name, GlobalParams()->int_params, member_params->int_params);


  if (ip) {


    *value = std::to_string(int32_t(*ip));


    return true;


  }


  // Look for the parameter among bool parameters.


  auto *bp = FindParam<BoolParam>(name, GlobalParams()->bool_params, member_params->bool_params);


  if (bp != nullptr) {


    *value = bool(*bp) ? "1" : "0";


    return true;


  }


  // Look for the parameter among double parameters.


  auto *dp =


      FindParam<DoubleParam>(name, GlobalParams()->double_params, member_params->double_params);


  if (dp != nullptr) {


    std::ostringstream stream;


    stream.imbue(std::locale::classic());


    stream << double(*dp);


    *value = stream.str();


    return true;


  }


  return false;


}





void ParamUtils::PrintParams(FILE *fp, const ParamsVectors *member_params) {


  int num_iterations = (member_params == nullptr) ? 1 : 2;


  std::ostringstream stream;


  stream.imbue(std::locale::classic());


  for (int v = 0; v < num_iterations; ++v) {


    const ParamsVectors *vec = (v == 0) ? GlobalParams() : member_params;


    for (auto int_param : vec->int_params) {


      stream << int_param->name_str() << '\t' << (int32_t)(*int_param) << '\t'


             << int_param->info_str() << '\n';


    }


    for (auto bool_param : vec->bool_params) {


      stream << bool_param->name_str() << '\t' << bool(*bool_param) << '\t'


             << bool_param->info_str() << '\n';


    }


    for (auto string_param : vec->string_params) {


      stream << string_param->name_str() << '\t' << string_param->c_str() << '\t'


             << string_param->info_str() << '\n';


    }


    for (auto double_param : vec->double_params) {


      stream << double_param->name_str() << '\t' << (double)(*double_param) << '\t'


             << double_param->info_str() << '\n';


    }


  }


  fprintf(fp, "%s", stream.str().c_str());


}





// Resets all parameters back to default values;


void ParamUtils::ResetToDefaults(ParamsVectors *member_params) {


  int num_iterations = (member_params == nullptr) ? 1 : 2;


  for (int v = 0; v < num_iterations; ++v) {


    ParamsVectors *vec = (v == 0) ? GlobalParams() : member_params;


    for (auto &param : vec->int_params) {


      param->ResetToDefault();


    }


    for (auto &param : vec->bool_params) {


      param->ResetToDefault();


    }


    for (auto &param : vec->string_params) {


      param->ResetToDefault();


    }


    for (auto &param : vec->double_params) {


      param->ResetToDefault();


    }


  }


}





} // namespace tesseract
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///////////////////////////////////////////////////////////////////////


// File:        dotproductfma.cpp


// Description: Architecture-specific dot-product function.


// Author:      Stefan Weil


//


// (C) Copyright 2015, Google Inc.


// Licensed under the Apache License, Version 2.0 (the "License");


// you may not use this file except in compliance with the License.


// You may obtain a copy of the License at


// http://www.apache.org/licenses/LICENSE-2.0


// Unless required by applicable law or agreed to in writing, software


// distributed under the License is distributed on an "AS IS" BASIS,


// WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.


// See the License for the specific language governing permissions and


// limitations under the License.


///////////////////////////////////////////////////////////////////////





#if !defined(__FMA__)


/* willus mod -- don't throw an error -- just skip */


/*


#  if defined(__i686__) || defined(__x86_64__)


#    error Implementation only for FMA capable architectures


#  endif


*/


#else





#  include <immintrin.h>


#  include <cstdint>


#  include "dotproduct.h"





namespace tesseract {





// Computes and returns the dot product of the n-vectors u and v.


// Uses Intel FMA intrinsics to access the SIMD instruction set.


#if defined(FAST_FLOAT)


float DotProductFMA(const float *u, const float *v, int n) {


  const unsigned quot = n / 16;


  const unsigned rem = n % 16;


  __m256 t0 = _mm256_setzero_ps();


  __m256 t1 = _mm256_setzero_ps();


  for (unsigned k = 0; k < quot; k++) {


    __m256 f0 = _mm256_loadu_ps(u);


    __m256 f1 = _mm256_loadu_ps(v);


    t0 = _mm256_fmadd_ps(f0, f1, t0);


    u += 8;


    v += 8;


    __m256 f2 = _mm256_loadu_ps(u);


    __m256 f3 = _mm256_loadu_ps(v);


    t1 = _mm256_fmadd_ps(f2, f3, t1);


    u += 8;


    v += 8;


  }


  t0 = _mm256_hadd_ps(t0, t1);


  alignas(32) float tmp[8];


  _mm256_store_ps(tmp, t0);


  float result = tmp[0] + tmp[1] + tmp[2] + tmp[3] + tmp[4] + tmp[5] + tmp[6] + tmp[7];


  for (unsigned k = 0; k < rem; k++) {


    result += *u++ * *v++;


  }


  return result;


}


#else


double DotProductFMA(const double *u, const double *v, int n) {


  const unsigned quot = n / 8;


  const unsigned rem = n % 8;


  __m256d t0 = _mm256_setzero_pd();


  __m256d t1 = _mm256_setzero_pd();


  for (unsigned k = 0; k < quot; k++) {


    __m256d f0 = _mm256_loadu_pd(u);


    __m256d f1 = _mm256_loadu_pd(v);


    t0 = _mm256_fmadd_pd(f0, f1, t0);


    u += 4;


    v += 4;


    __m256d f2 = _mm256_loadu_pd(u);


    __m256d f3 = _mm256_loadu_pd(v);


    t1 = _mm256_fmadd_pd(f2, f3, t1);


    u += 4;


    v += 4;


  }


  t0 = _mm256_hadd_pd(t0, t1);


  alignas(32) double tmp[4];


  _mm256_store_pd(tmp, t0);


  double result = tmp[0] + tmp[1] + tmp[2] + tmp[3];


  for (unsigned k = 0; k < rem; k++) {


    result += *u++ * *v++;


  }


  return result;


}


#endif





} // namespace tesseract.





#endif
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///////////////////////////////////////////////////////////////////////


// File:        simddetect.cpp


// Description: Architecture detector.


// Author:      Stefan Weil (based on code from Ray Smith)


//


// (C) Copyright 2014, Google Inc.


// Licensed under the Apache License, Version 2.0 (the "License");


// you may not use this file except in compliance with the License.


// You may obtain a copy of the License at


// http://www.apache.org/licenses/LICENSE-2.0


// Unless required by applicable law or agreed to in writing, software


// distributed under the License is distributed on an "AS IS" BASIS,


// WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.


// See the License for the specific language governing permissions and


// limitations under the License.


///////////////////////////////////////////////////////////////////////





#ifdef HAVE_CONFIG_H


#  include "config_auto.h" // for HAVE_AVX, ...


#endif


#include <numeric> // for std::inner_product


#include "dotproduct.h"


#include "intsimdmatrix.h" // for IntSimdMatrix


#include "params.h"        // for STRING_VAR


#include "simddetect.h"


#include "tprintf.h" // for tprintf





#if !defined(__clang__) && defined(__GNUC__) && (__GNUC__ < 12)


// The GNU compiler g++ fails to compile with the Accelerate framework


// (tested with versions 10 and 11), so unconditionally disable it.


#undef HAVE_FRAMEWORK_ACCELERATE


#endif





#if defined(HAVE_FRAMEWORK_ACCELERATE)





// Use Apple Accelerate framework.


// https://developer.apple.com/documentation/accelerate/simd





#include <Accelerate/Accelerate.h>





#endif





#if defined(HAVE_AVX) || defined(HAVE_AVX2) || defined(HAVE_FMA) || defined(HAVE_SSE4_1)


// See https://en.wikipedia.org/wiki/CPUID.


#  define HAS_CPUID


#endif





#if defined(HAS_CPUID)


#  if defined(__GNUC__)


#    include <cpuid.h>


#  elif defined(_WIN32)


#    include <intrin.h>


#  endif


#endif





#if defined(HAVE_NEON) && !defined(__aarch64__)


#  if defined(HAVE_ANDROID_GETCPUFAMILY)


#    include <cpu-features.h>


#  elif defined(HAVE_GETAUXVAL)


#    include <asm/hwcap.h>


#    include <sys/auxv.h>


#  elif defined(HAVE_ELF_AUX_INFO)


#    include <sys/auxv.h>


#    include <sys/elf.h>


#  endif


#endif





namespace tesseract {





// Computes and returns the dot product of the two n-vectors u and v.


// Note: because the order of addition is different among the different dot


// product functions, the results can (and do) vary slightly (although they


// agree to within about 4e-15). This produces different results when running


// training, despite all random inputs being precisely equal.


// To get consistent results, use just one of these dot product functions.


// On a test multi-layer network, serial is 57% slower than SSE, and AVX


// is about 8% faster than SSE. This suggests that the time is memory


// bandwidth constrained and could benefit from holding the reused vector


// in AVX registers.


DotProductFunction DotProduct;





static STRING_VAR(dotproduct, "auto", "Function used for calculation of dot product");





SIMDDetect SIMDDetect::detector;





#if defined(__aarch64__)


// ARMv8 always has NEON.


bool SIMDDetect::neon_available_ = true;


#elif defined(HAVE_NEON)


// If true, then Neon has been detected.


bool SIMDDetect::neon_available_;


#else


// If true, then AVX has been detected.


bool SIMDDetect::avx_available_;


bool SIMDDetect::avx2_available_;


bool SIMDDetect::avx512F_available_;


bool SIMDDetect::avx512BW_available_;


bool SIMDDetect::avx512VNNI_available_;


// If true, then FMA has been detected.


bool SIMDDetect::fma_available_;


// If true, then SSe4.1 has been detected.


bool SIMDDetect::sse_available_;


/* willus mod */


bool SIMDDetect::neon_available_ = false;


#endif


char SIMDDetect::method[16];





#if defined(HAVE_FRAMEWORK_ACCELERATE)


static TFloat DotProductAccelerate(const TFloat* u, const TFloat* v, int n) {


  TFloat total = 0;


  const int stride = 1;


#if defined(FAST_FLOAT)


  vDSP_dotpr(u, stride, v, stride, &total, n);


#else


  vDSP_dotprD(u, stride, v, stride, &total, n);


#endif


  return total;


}


#endif





// Computes and returns the dot product of the two n-vectors u and v.


static TFloat DotProductGeneric(const TFloat *u, const TFloat *v, int n) {


  TFloat total = 0;


  for (int k = 0; k < n; ++k) {


    total += u[k] * v[k];


  }


  return total;


}





// Compute dot product using std::inner_product.


static TFloat DotProductStdInnerProduct(const TFloat *u, const TFloat *v, int n) {


  return std::inner_product(u, u + n, v, static_cast<TFloat>(0));


}





/* willus mod -- add label arg */


static void SetDotProduct(DotProductFunction f, const IntSimdMatrix *m = nullptr,const char *label = nullptr) {


  DotProduct = f;


  IntSimdMatrix::intSimdMatrix = m;


  if (label==nullptr)


      strncpy(SIMDDetect::method,"Generic",15);


  else


      strncpy(SIMDDetect::method,label,15);


}





// Constructor.


// Tests the architecture in a system-dependent way to detect AVX, SSE and


// any other available SIMD equipment.


// __GNUC__ is also defined by compilers that include GNU extensions such as


// clang.


SIMDDetect::SIMDDetect() {


  // The fallback is a generic dot product calculation.


  SetDotProduct(DotProductGeneric,nullptr,"Generic");





#if defined(HAS_CPUID)


#  if defined(__GNUC__)


  unsigned int eax, ebx, ecx, edx;


  if (__get_cpuid(1, &eax, &ebx, &ecx, &edx) != 0) {


    // Note that these tests all use hex because the older compilers don't have


    // the newer flags.


#    if defined(HAVE_SSE4_1)


    sse_available_ = (ecx & 0x00080000) != 0;


#    endif


#    if defined(HAVE_AVX) || defined(HAVE_AVX2) || defined(HAVE_FMA)


    auto xgetbv = []() {


      uint32_t xcr0;


      __asm__("xgetbv" : "=a"(xcr0) : "c"(0) : "%edx");


      return xcr0;


    };


    if ((ecx & 0x08000000) && ((xgetbv() & 6) == 6)) {


      // OSXSAVE bit is set, XMM state and YMM state are fine.


#      if defined(HAVE_FMA)


      fma_available_ = (ecx & 0x00001000) != 0;


#      endif


#      if defined(HAVE_AVX)


      avx_available_ = (ecx & 0x10000000) != 0;


      if (avx_available_) {


        // There is supposed to be a __get_cpuid_count function, but this is all


        // there is in my cpuid.h. It is a macro for an asm statement and cannot


        // be used inside an if.


        __cpuid_count(7, 0, eax, ebx, ecx, edx);


        avx2_available_ = (ebx & 0x00000020) != 0;


        avx512F_available_ = (ebx & 0x00010000) != 0;


        avx512BW_available_ = (ebx & 0x40000000) != 0;


        avx512VNNI_available_ = (ecx & 0x00000800) != 0;


      }


#      endif


    }


#    endif


  }


#  elif defined(_WIN32)


  int cpuInfo[4];


  int max_function_id;


  __cpuid(cpuInfo, 0);


  max_function_id = cpuInfo[0];


  if (max_function_id >= 1) {


    __cpuid(cpuInfo, 1);


#    if defined(HAVE_SSE4_1)


    sse_available_ = (cpuInfo[2] & 0x00080000) != 0;


#    endif


#    if defined(HAVE_AVX) || defined(HAVE_AVX2) || defined(HAVE_FMA)


    if ((cpuInfo[2] & 0x08000000) && ((_xgetbv(0) & 6) == 6)) {


      // OSXSAVE bit is set, XMM state and YMM state are fine.


#      if defined(HAVE_FMA)


      fma_available_ = (cpuInfo[2] & 0x00001000) != 0;


#      endif


#      if defined(HAVE_AVX)


      avx_available_ = (cpuInfo[2] & 0x10000000) != 0;


#      endif


#      if defined(HAVE_AVX2)


      if (max_function_id >= 7) {


        __cpuid(cpuInfo, 7);


        avx2_available_ = (cpuInfo[1] & 0x00000020) != 0;


        avx512F_available_ = (cpuInfo[1] & 0x00010000) != 0;


        avx512BW_available_ = (cpuInfo[1] & 0x40000000) != 0;


        avx512VNNI_available_ = (cpuInfo[2] & 0x00000800) != 0;


      }


#      endif


    }


#    endif


  }


#  else


#    error "I don't know how to test for SIMD with this compiler"


#  endif


#endif





#if defined(HAVE_NEON) && !defined(__aarch64__)


#  if defined(HAVE_ANDROID_GETCPUFAMILY)


  {


    AndroidCpuFamily family = android_getCpuFamily();


    if (family == ANDROID_CPU_FAMILY_ARM)


      neon_available_ = (android_getCpuFeatures() & ANDROID_CPU_ARM_FEATURE_NEON);


  }


#  elif defined(HAVE_GETAUXVAL)


  neon_available_ = getauxval(AT_HWCAP) & HWCAP_NEON;


#  elif defined(HAVE_ELF_AUX_INFO)


  unsigned long hwcap = 0;


  elf_aux_info(AT_HWCAP, &hwcap, sizeof hwcap);


  neon_available_ = hwcap & HWCAP_NEON;


#  endif


#endif





  // Select code for calculation of dot product based on autodetection.


  if (false) {


    // This is a dummy to support conditional compilation.


#if defined(HAVE_AVX512F)


  } else if (avx512F_available_) {


    // AVX512F detected.


    /* willus mod */


    SetDotProduct(DotProductAVX512F, &IntSimdMatrix::intSimdMatrixAVX2,"AVX512F");


#endif


#if defined(HAVE_AVX2)


  } else if (avx2_available_) {


    // AVX2 detected.


    /* willus mod */


    SetDotProduct(DotProductAVX, &IntSimdMatrix::intSimdMatrixAVX2,"AVX2");


#endif


#if defined(HAVE_AVX)


  } else if (avx_available_) {


    // AVX detected.


    /* willus mod */


    SetDotProduct(DotProductAVX, &IntSimdMatrix::intSimdMatrixSSE,"AVX");


#endif


#if defined(HAVE_SSE4_1)


  } else if (sse_available_) {


    // SSE detected.


    /* willus mod */


    SetDotProduct(DotProductSSE, &IntSimdMatrix::intSimdMatrixSSE,"SSE");


#endif


#if defined(HAVE_NEON) || defined(__aarch64__)


  } else if (neon_available_) {


    // NEON detected.


    /* willus mod */


    SetDotProduct(DotProductNEON, &IntSimdMatrix::intSimdMatrixNEON,"NEON");


#endif


  }





  const char *dotproduct_env = getenv("DOTPRODUCT");


  if (dotproduct_env != nullptr) {


    // Override automatic settings by value from environment variable.


    dotproduct = dotproduct_env;


    Update();


  }


}





void SIMDDetect::Update() {


  // Select code for calculation of dot product based on the


  // value of the config variable if that value is not empty.


  const char *dotproduct_method = "generic";


  if (dotproduct == "auto") {


    // Automatic detection. Nothing to be done.


  } else if (dotproduct == "generic") {


    // Generic code selected by config variable.


    /* willus mod */


    SetDotProduct(DotProductGeneric,nullptr,"Generic");


    dotproduct_method = "generic";


  } else if (dotproduct == "native") {


    // Native optimized code selected by config variable.


    /* willus mod */


    SetDotProduct(DotProductNative, IntSimdMatrix::intSimdMatrix,"Native");


    dotproduct_method = "native";


#if defined(HAVE_AVX512F)


    /* willus mod */


  } else if (dotproduct == "avx512f" && avx512F_available_) {


    // AVX2 selected by config variable.


    /* willus mod */


    SetDotProduct(DotProductAVX512F, &IntSimdMatrix::intSimdMatrixAVX2,"AVX512F");


    dotproduct_method = "avx512f";


#endif


#if defined(HAVE_AVX2)


    /* willus mod */


  } else if (dotproduct == "avx2" && avx2_available_) {


    // AVX2 selected by config variable.


    /* willus mod */


    SetDotProduct(DotProductAVX, &IntSimdMatrix::intSimdMatrixAVX2,"AVX2");


    dotproduct_method = "avx2";


#endif


#if defined(HAVE_AVX)


    /* willus mod */


  } else if (dotproduct == "avx" && avx_available_) {


    // AVX selected by config variable.


    /* willus mod */


    SetDotProduct(DotProductAVX, &IntSimdMatrix::intSimdMatrixSSE,"AVX");


    dotproduct_method = "avx";


#endif


#if defined(HAVE_FMA)


  /* willus mod */


  } else if (dotproduct == "fma" && fma_available_) {


    // FMA selected by config variable.


    /* willus mod */


    SetDotProduct(DotProductFMA, IntSimdMatrix::intSimdMatrix,"FMA");


    dotproduct_method = "fma";


#endif


#if defined(HAVE_SSE4_1)


  /* willus mod */


  } else if (dotproduct == "sse" && sse_available_) {


    // SSE selected by config variable.


    /* willus mod */


    SetDotProduct(DotProductSSE, &IntSimdMatrix::intSimdMatrixSSE,"SSE");


    dotproduct_method = "sse";


#endif


#if defined(HAVE_FRAMEWORK_ACCELERATE)


  } else if (dotproduct == "accelerate") {


    /* willus mod */


    SetDotProduct(DotProductAccelerate, IntSimdMatrix::intSimdMatrix,"Accelerate");


#endif


#if defined(HAVE_NEON) || defined(__aarch64__)


  /* willus mod */


  } else if (dotproduct == "neon" && neon_available_) {


    // NEON selected by config variable.


    /* willus mod */


    SetDotProduct(DotProductNEON, &IntSimdMatrix::intSimdMatrixNEON,"NEON");


    dotproduct_method = "neon";


#endif


  } else if (dotproduct == "std::inner_product") {


    // std::inner_product selected by config variable.


    /* willus mod */


    SetDotProduct(DotProductStdInnerProduct, IntSimdMatrix::intSimdMatrix,"Inner");


    dotproduct_method = "std::inner_product";


  } else {


    // Unsupported value of config variable.


    tprintf("Warning, ignoring unsupported config variable value: dotproduct=%s\n",


            dotproduct.c_str());


    tprintf(


        "Supported values for dotproduct: auto generic native"


#if defined(HAVE_AVX2)


        " avx2"


#endif


#if defined(HAVE_AVX)


        " avx"


#endif


#if defined(HAVE_FMA)


        " fma"


#endif


#if defined(HAVE_SSE4_1)


        " sse"


#endif


#if defined(HAVE_FRAMEWORK_ACCELERATE)


        " accelerate"


#endif


        " std::inner_product.\n");


  }





  dotproduct.set_value(dotproduct_method);


}





} // namespace tesseract







k2pdfopt_v2.54/config.h.in

/* Configuration defines, set by CMAKE */

#ifndef __INCLUDED_CONFIG_H__
#define __INCLUDED_CONFIG_H__

#cmakedefine HAVE_Z_LIB
#cmakedefine HAVE_PNG_LIB
#cmakedefine HAVE_JPEG_LIB
#cmakedefine HAVE_JASPER_LIB
#cmakedefine HAVE_GSL_LIB
#cmakedefine HAVE_MUPDF_LIB
#cmakedefine HAVE_GHOSTSCRIPT
#cmakedefine HAVE_DJVU_LIB
#cmakedefine HAVE_GOCR_LIB
#cmakedefine HAVE_LEPTONICA_LIB
#cmakedefine HAVE_TESSERACT_LIB

#endif







k2pdfopt_v2.54/willuslib/filelist.c

/*
** filelist.c   Functions to operate on a list of files.
**
** Part of willus.com general purpose C code library.
**
** Copyright (C) 2022  http://willus.com
**
** This program is free software: you can redistribute it and/or modify
** it under the terms of the GNU Affero General Public License as
** published by the Free Software Foundation, either version 3 of the
** License, or (at your option) any later version.
**
** This program is distributed in the hope that it will be useful,
** but WITHOUT ANY WARRANTY; without even the implied warranty of
** MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
** GNU Affero General Public License for more details.
**
** You should have received a copy of the GNU Affero General Public License
** along with this program.  If not, see <http://www.gnu.org/licenses/>.
**
*/

#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include <ctype.h>
#include <time.h>
#include <math.h>
#include "willus.h"


static int flentry_index_by_name(FILELIST *fl,FLENTRY *en);
static int flentry_index_by_date(FILELIST *fl,FLENTRY *en);
static int filelist_disk_fill(FILELIST *fl,int index,
                              char *dirname,char *include_only[],
                              char *exclude[],int recursive,int dirstoo);
static int filelist_recursive_archive_add(FILELIST *fl,int index,
                              char *folder,char *archname,char *include_only[],
                              char *exclude[],int recursive,int dirstoo);
static void filelist_conditionally_add_entry(FILELIST *fl,FLENTRY *entry,
                                       char *include_only[],char *exclude[],
                                       int *index,int *count);
static void filelist_conditionally_add_file(FILELIST *fl,wfile *wf,
                                       char *include_only[],char *exclude[],
                                       int *index,int *count,int is_symlink);
static int parse_exline(char *buf,double *size,int *month,int *day,int *year,
                        int *hour,int *minute,int *second,int *attr,
                        char *filename,int dirstoo);
static int parse_tarline(char *buf,double *size,int *month,int *day,int *year,
                         int *hour,int *minute,int *second,int *attr,
                         char *filename,int dirstoo);
static int parse_7zline(char *buf,double *size,int *month,int *day,int *year,
                        int *hour,int *minute,int *second,int *attr,
                        char *filename,int dirstoo);
static int parse_zipline(char *buf,double *size,int *month,int *day,int *year,
                         int *hour,int *minute,int *second,int *attr,
                         char *filename,int dirstoo);
static int nexttoken(char *dst,char *src,int *index);
static int dir_truly_empty(char *dirname);
static void filelist_tar_filename_proc(char *s,int attr);
static int is_wild(char *s);
static void filelist_realloc(FILELIST *fl,int len);


/*
** In Unix, convert sizes of symbolic links to the actual size
** of the link file (typically only a few bytes), NOT the size of
** the file referred to by the link.
*/
void filelist_convert_symlink_sizes(FILELIST *fl)

    {
    int i;

    for (i=0;i<fl->n;i++)
        {
        if (fl->entry[i].attr & WFILE_SYMLINK)
            {
            int size;
            struct tm newdate;
            char fullname[MAXFILENAMELEN];

            wfile_fullname(fullname,fl->dir,fl->entry[i].name);
            size=wfile_symlink_size(fullname);
            if (size>0)
                fl->entry[i].size = (double)size;
            if (wfile_symlink_date(fullname,&newdate))
                fl->entry[i].date = newdate;
            }
        }
    }
            

double filelist_total_bytes(FILELIST *fl)

    {
    double sum;
    int i;

    sum=0.;
    for (i=0;i<fl->n;i++)
        sum += fl->entry[i].size;
    return(sum);
    }


/*
** Change file references in the list so that they are referenced
** to <newdir>.
*/
void filelist_redir(FILELIST *fl,char *newdir)

    {
    int     i;

    for (i=0;i<fl->n;i++)
        {
        static char fullname[MAXFILENAMELEN];
        static char newname[MAXFILENAMELEN];

        wfile_fullname(fullname,fl->dir,fl->entry[i].name);
        wfile_remove_dots(fullname);
        wfile_relative_basename(newname,fullname,newdir);
        filelist_new_entry_name(fl,i,newname);
        }
    strcpy(fl->dir,newdir);
    }


void filelist_copy(FILELIST *dst,FILELIST *src)

    {
    int     i;

    filelist_clear(dst);
    strcpy(dst->dir,src->dir);
    for (i=0;i<src->n;i++)
        filelist_add_entry(dst,&src->entry[i]);
    dst->sorted=src->sorted;
    }


void filelist_hushlist(FILELIST *fl)

    {
    int     i;
    static char filename[MAXFILENAMELEN];

    for (i=0;i<fl->n;i++)
        {
        wfile_fullname(filename,fl->dir,fl->entry[i].name);
        if (wfile_hushit(filename))
            {
            filelist_delete_entry(fl,i);
            i--;
            }
        }
    }


/*
** Loses some file name space
*/
void filelist_hushlist_fast(FILELIST *fl)

    {
    int     i,j;
    static char filename[MAXFILENAMELEN];

    for (i=j=0;i<fl->n;i++)
        {
        wfile_fullname(filename,fl->dir,fl->entry[i].name);
        if (wfile_hushit(filename))
            continue;
        if (i!=j)
            fl->entry[j]=fl->entry[i];
        j++;
        }
    fl->n=j;
    }


/*
**
** Basically does result = set2 - set1 with these caveats:
**
**    For each file in set2, if that file:
**        (1) doesn't exist in set1, or
**        (2) exists in set1, but files differ in date and/or size, then:
**    that file is put into the result set.
**
*/
void filelist_diff(FILELIST *result,FILELIST *set2,FILELIST *set1)

    {
    int     i,newsize;
    int    *mi;
    double *dp;
    static char *funcname="filelist_diff";

    if (!willus_mem_alloc(&dp,sizeof(int)*set2->n,funcname))
        {
        fprintf(stderr,"%s: willus_mem_alloc fails, n=%g\n",funcname,(double)set2->n);
        exit(20);
        }
    mi=(int *)dp;
    newsize=0;
    for (i=0;i<set2->n;i++)
        {
        mi[i]=flentry_index(set1,&set2->entry[i]);
        if (mi[i]<0 || flentry_different(&set1->entry[mi[i]],&set2->entry[i]))
            {
/*
            struct tm *d1,*d2;
            if (mi[i]>=0)
                {
                d1=&set1->entry[mi[i]].date;
                d2=&set2->entry[i].date;
                nprintf(f,"%30s %30s\n",set1->entry[mi[i]].name,set2->entry[i].name);
                nprintf(f,"%02d/%02d/%4d %02d:%02d:%02d %9d  %02d/%02d/%4d %02d:%02d:%02d %9d\n\n",
                 d1->tm_mon+1,d1->tm_mday,d1->tm_year,d1->tm_hour,d1->tm_min,d1->tm_sec,
                 set1->entry[mi[i]].size,
                 d2->tm_mon+1,d2->tm_mday,d2->tm_year,d2->tm_hour,d2->tm_min,d2->tm_sec,
                 set2->entry[i].size);
                }
*/
            newsize++;
            }
        }
    filelist_clear(result);
    strcpy(result->dir,set2->dir);
    for (i=0;i<set2->n;i++)
        if (mi[i]<0 || flentry_different(&set1->entry[mi[i]],&set2->entry[i]))
            filelist_add_entry(result,&set2->entry[i]);
    dp=(double *)mi;
    willus_mem_free(&dp,funcname);
    mi=(int *)dp;
    }


/*
**
** Saves memory compared to filelist_diff().
**
** Basically does dst = dst - src with these caveats:
**
**    For each file in dst, if that file:
**        (1) doesn't exist in src, or
**        (2) exists in src, but files differ in date and/or size, then:
**    that file is put into the result set.
**
*/
void filelist_diff_in_situ_fast(FILELIST *dst,FILELIST *src)

    {
    int     i,j,k;

    for (i=k=0;i<dst->n;i++)
        {
        j=flentry_index(src,&dst->entry[i]);
        if (j<0 || flentry_different(&src->entry[j],&dst->entry[i]))
            {
            if (i!=k)
                dst->entry[k]=dst->entry[i];
            k++;
            continue;
            }
        // filelist_delete_entry(dst,i);
        // i--;
        }
    dst->n=k;
    }


int flentry_different(FLENTRY *e1,FLENTRY *e2)

    {
    return(wfile_datecomp(&e1->date,&e2->date) || e1->size!=e2->size);
    }


/*
**
** new = src1 + src2
**
** Where, if the name is a duplicate, then if newer, the newer
** entry is used, otherwise the older entry is used.
**
*/
void filelist_combine(FILELIST *new,FILELIST *src1,FILELIST *src2,int newer)

    {
    int     i,sizeinc;
    double *dp;
    int    *mi;
    static char *funcname="filelist_combine";

    if (!willus_mem_alloc(&dp,sizeof(int)*src2->n,funcname))
        {
        fprintf(stderr,"%s: willus_mem_alloc fails, n=%g\n",funcname,(double)src2->n);
        exit(20);
        }
    mi=(int *)dp;
    sizeinc=0;
    for (i=0;i<src2->n;i++)
        {
        mi[i]=flentry_index(src1,&src2->entry[i]);
        if (mi[i]<0)
            sizeinc++;
        }
    filelist_clear(new);
    strcpy(new->dir,src1->dir);
    for (i=0;i<src1->n;i++)
        filelist_add_entry(new,&src1->entry[i]);
    for (i=0;i<src2->n;i++)
        {
        if (mi[i]<0)
            filelist_add_entry(new,&src2->entry[i]);
        else
            {
            int date_order;
            date_order=wfile_datecomp(&new->entry[mi[i]].date,&src2->entry[i].date);
            if ((newer && date_order<0) || (!newer && date_order>0))
                new->entry[mi[i]] = src2->entry[i];
            }
        }
    new->sorted=0;
    dp=(double *)mi;
    willus_mem_free(&dp,funcname);
    mi=(int *)dp;
    }


/*
**
** Saves significant memory over filelist_combine() function.
**
** dst = dst + src
**
** Where, if the name is a duplicate, then if newer, the newer
** entry is used, otherwise the older entry is used.
**
*/
void filelist_combine_in_situ(FILELIST *dst,FILELIST *src,int newer)

    {
    int     i,j;
    double *dp;
    int    *mi;
    static char *funcname="filelist_combine_in_situ";

    if (dst->n==0)
        {
        filelist_copy(dst,src);
        return;
        }
    if (!willus_mem_alloc(&dp,sizeof(int)*src->n,funcname))
        {
        fprintf(stderr,"%s: willus_mem_alloc fails, n=%g\n",funcname,(double)src->n);
        exit(20);
        }
    mi=(int *)dp;
    for (i=0;i<src->n;i++)
        mi[i]=flentry_index(dst,&src->entry[i]);
    for (i=0;i<src->n;i++)
        {
        j=mi[i];
        if (j<0)
            filelist_add_entry(dst,&src->entry[i]);
        else
            {
            int date_order;
            date_order=wfile_datecomp(&dst->entry[j].date,&src->entry[i].date);
            if ((newer && date_order<0) || (!newer && date_order>0))
                filelist_copy_entry(dst,j,&src->entry[i]);
            }
        }
    dst->sorted=0;
    dp=(double *)mi;
    willus_mem_free(&dp,funcname);
    mi=(int *)dp;
    }


void filelist_copy_entry(FILELIST *fl,int index,FLENTRY *entry)

    {
    char *p;

    if (index<0 || index>=fl->n)
        {
        filelist_add_entry(fl,entry);
        return;
        }
    p=fl->entry[index].name;
    fl->entry[index]=(*entry);
    fl->entry[index].name=p;
    filelist_new_entry_name(fl,index,entry->name);
    }


/*
** Returns:
**     matching index or -1 if not found
*/
int flentry_index(FILELIST *fl,FLENTRY *en)

    {
    int     i;

    if (fl->sorted==1)
        return(flentry_index_by_name(fl,en));
    if (fl->sorted==2)
        return(flentry_index_by_date(fl,en));
    for (i=0;i<fl->n;i++)
        if (!wfile_filename_compare(fl->entry[i].name,en->name))
            return(i);
    return(-1);
    }


static int flentry_index_by_name(FILELIST *fl,FLENTRY *en)

    {
    int     i,low,hi,status;

    low=0;
    hi=fl->n-1;
    while (low<=hi)
        {
        i=(low+hi)>>1;
        status=wfile_filename_compare(fl->entry[i].name,en->name);
        if (!status)
            return(i);
        if (status<0)
            low=i+1;
        else
            hi=i-1;
        }
    return(-1);
    }


static int flentry_index_by_date(FILELIST *fl,FLENTRY *en)

    {
    int     i,low,hi,status;

    low=0;
    hi=fl->n-1;
    while (low<=hi)
        {
        i=(low+hi)>>1;
        status=wfile_datecomp(&fl->entry[i].date,&en->date);
        if (!status)
            return(i);
        if (status<0)
            low=i+1;
        else
            hi=i-1;
        }
    return(-1);
    }


/*
** Sort from oldest date (lower index values) to most recent date
** (higher index values)
**
*/
void filelist_sort_by_date(FILELIST *fl)

    {
    int     n,top,n1;
    FLENTRY x0;
    FLENTRY *x;

    n=fl->n;
    x=fl->entry;
    if (n<2)
        return;
    top=n/2;
    n1=n-1;
    while (1)
        {
        if (top>0)
            {
            top--;
            x0=x[top];
            }
        else
            {
            x0=x[n1];
            x[n1]=x[0];
            n1--;
            if (!n1)
                {
                x[0]=x0;
                break;
                }
            }
        {
        int parent,child;

        parent=top;
        child=top*2+1;
        while (child<=n1)
            {
            if (child<n1 && wfile_datecomp(&x[child].date,&x[child+1].date)<0)
                child++;
            if (wfile_datecomp(&x0.date,&x[child].date)<0)
                {
                x[parent]=x[child];
                parent=child;
                child+=(parent+1);
                }
            else
                break;
            }
        x[parent]=x0;
        }
        }
    fl->sorted=2;
    }


/*
** Sort from largest size to smallest size.
**
*/
void filelist_sort_by_size(FILELIST *fl)

    {
    int     n,top,n1;
    FLENTRY x0;
    FLENTRY *x;

    n=fl->n;
    x=fl->entry;
    if (n<2)
        return;
    top=n/2;
    n1=n-1;
    while (1)
        {
        if (top>0)
            {
            top--;
            x0=x[top];
            }
        else
            {
            x0=x[n1];
            x[n1]=x[0];
            n1--;
            if (!n1)
                {
                x[0]=x0;
                break;
                }
            }
        {
        int parent,child;

        parent=top;
        child=top*2+1;
        while (child<=n1)
            {
            if (child<n1 && x[child].size>x[child+1].size)
                child++;
            if (x0.size > x[child].size)
                {
                x[parent]=x[child];
                parent=child;
                child+=(parent+1);
                }
            else
                break;
            }
        x[parent]=x0;
        }
        }
    fl->sorted=3;
    }


/*
** Sort alphabetically by name.
**
*/
void filelist_sort_by_name(FILELIST *fl)

    {
    int     n,top,n1;
    FLENTRY x0;
    FLENTRY *x;

    n=fl->n;
    x=fl->entry;
    if (n<2)
        return;
    top=n/2;
    n1=n-1;
    while (1)
        {
        if (top>0)
            {
            top--;
            x0=x[top];
            }
        else
            {
            x0=x[n1];
            x[n1]=x[0];
            n1--;
            if (!n1)
                {
                x[0]=x0;
                break;
                }
            }
        {
        int parent,child;

        parent=top;
        child=top*2+1;
        while (child<=n1)
            {
            if (child<n1 && wfile_filename_compare(x[child].name,x[child+1].name)<0)
                child++;
            if (wfile_filename_compare(x0.name,x[child].name)<0)
                {
                x[parent]=x[child];
                parent=child;
                child+=(parent+1);
                }
            else
                child=n1+1;
            }
        x[parent]=x0;
        }
        }
    fl->sorted=1;
    }


/*
** Sort alphabetically by base name.
**
*/
void filelist_sort_by_basename(FILELIST *fl)

    {
    int     n,top,n1;
    FLENTRY x0;
    FLENTRY *x;

    n=fl->n;
    x=fl->entry;
    if (n<2)
        return;
    top=n/2;
    n1=n-1;
    while (1)
        {
        if (top>0)
            {
            top--;
            x0=x[top];
            }
        else
            {
            x0=x[n1];
            x[n1]=x[0];
            n1--;
            if (!n1)
                {
                x[0]=x0;
                break;
                }
            }
        {
        int parent,child;

        parent=top;
        child=top*2+1;
        while (child<=n1)
            {
            if (child<n1 && wfile_filename_basename_compare(x[child].name,x[child+1].name)<0)
                child++;
            if (wfile_filename_basename_compare(x0.name,x[child].name)<0)
                {
                x[parent]=x[child];
                parent=child;
                child+=(parent+1);
                }
            else
                break;
            }
        x[parent]=x0;
        }
        }
    fl->sorted=1;
    }


/*
** Sort first number in name, e.g. 90_my_file.txt comes before
** 100_my_file.txt.
*/
void filelist_sort_by_name_index1(FILELIST *fl)

    {
    int     n,top,n1;
    FLENTRY x0;
    FLENTRY *x;

    n=fl->n;
    x=fl->entry;
    if (n<2)
        return;
    top=n/2;
    n1=n-1;
    while (1)
        {
        if (top>0)
            {
            top--;
            x0=x[top];
            }
        else
            {
            x0=x[n1];
            x[n1]=x[0];
            n1--;
            if (!n1)
                {
                x[0]=x0;
                break;
                }
            }
        {
        int parent,child;

        parent=top;
        child=top*2+1;
        while (child<=n1)
            {
            if (child<n1 && filelist_name_index1(x[child].name)<filelist_name_index1(x[child+1].name))
                child++;
            if (filelist_name_index1(x0.name)<filelist_name_index1(x[child].name))
                {
                x[parent]=x[child];
                parent=child;
                child+=(parent+1);
                }
            else
                break;
            }
        x[parent]=x0;
        }
        }
    fl->sorted=1;
    }


/*
** Sort by number preceding extension in name, e.g. my_file_99.txt
** comes before my_file_100.txt.
*/
void filelist_sort_by_name_index2(FILELIST *fl)

    {
    int     n,top,n1;
    FLENTRY x0;
    FLENTRY *x;

    n=fl->n;
    x=fl->entry;
    if (n<2)
        return;
    top=n/2;
    n1=n-1;
    while (1)
        {
        if (top>0)
            {
            top--;
            x0=x[top];
            }
        else
            {
            x0=x[n1];
            x[n1]=x[0];
            n1--;
            if (!n1)
                {
                x[0]=x0;
                break;
                }
            }
        {
        int parent,child;

        parent=top;
        child=top*2+1;
        while (child<=n1)
            {
            if (child<n1 && filelist_name_index2(x[child].name)<filelist_name_index2(x[child+1].name))
                child++;
            if (filelist_name_index2(x0.name)<filelist_name_index2(x[child].name))
                {
                x[parent]=x[child];
                parent=child;
                child+=(parent+1);
                }
            else
                child=n1+1;
            }
        x[parent]=x0;
        }
        }
    fl->sorted=1;
    }


int filelist_name_index1(char *s)

    {
    int i;

    for (i=strlen(s)-1;i>=0 && s[i]!='/' && s[i]!='\\' && s[i]!=':';i--);
    for (i++;s[i]!='\0' && (s[i]<'0' || s[i]>'9');i++);
    return((s[i]>='0' && s[i]<='9') ? atoi(&s[i]) : -1);
    }


int filelist_name_index2(char *s)

    {
    int i;

    for (i=strlen(s)-1;i>=0 && s[i]!='.';i--);
    for (i--;i>=0 && s[i]>='0' && s[i]<='9';i--);
    if (i<-1 || s[i+1]<'0' || s[i+1]>'9')
        return(filelist_name_index1(s));
    return(atoi(&s[i+1]));
    }


int filelist_span_days(FILELIST *fl)

    {
    int     i;
    int     ioldest,inewest;
    int     days;
    time_t  t1,t2;

    if (fl->n<2)
        return(0);
    ioldest=inewest=0;
    for (i=1;i<fl->n;i++)
        {
        if (wfile_datecomp(&fl->entry[i].date,&fl->entry[ioldest].date)<0)
            ioldest=i;
        if (wfile_datecomp(&fl->entry[i].date,&fl->entry[inewest].date)>0)
            inewest=i;
        }
    t1=mktime(&fl->entry[ioldest].date);
    t2=mktime(&fl->entry[inewest].date);
    days=difftime(t2,t1)/86400.+0.5;
    return(days);
    }


/*
** Loses track of some of the file name space by not tracking it.
*/
void filelist_remove_fast(FILELIST *fl,char *pattern)

    {
    int     i,j;

    for (i=j=0;i<fl->n;i++)
        {
        if (!wfile_wild_match(pattern,fl->entry[i].name))
            {
            if (i!=j)
                fl->entry[j]=fl->entry[i];
            j++;
            continue;
            }
        }
    fl->n=j;
    }


void filelist_chdir_fast(FILELIST *fl,char *folder0)

    {
    int     i,j,len,len2;
    char folder[MAXFILENAMELEN];

    strncpy(fl->dir,folder0,MAXFILENAMELEN-1);
    strncpy(folder,folder0,MAXFILENAMELEN-1);
    len=strlen(folder);
#ifdef WIN32
    if (folder[len-1]!='\\')
        strcat(folder,"\\");
#else
    if (folder[len-1]!='/')
        strcat(folder,"/");
#endif
    len=strlen(folder);
    for (i=j=0;i<fl->n;i++)
        {
#ifdef WIN32
        if (strnicmp(fl->entry[i].name,folder,len))
#else
        if (strncmp(fl->entry[i].name,folder,len))
#endif
            continue;
        if (i!=j)
            fl->entry[j]=fl->entry[i];
        j++;
        }
    fl->n=j;
    /* Shorten the names */
    for (i=0;i<fl->n;i++)
        {
#ifdef WIN32
        if (strnicmp(fl->entry[i].name,folder,len))
#else
        if (strncmp(fl->entry[i].name,folder,len))
#endif
            continue;
        len2=strlen(fl->entry[i].name);
        memmove(fl->entry[i].name,&fl->entry[i].name[len],len2-len+1);
        }
    }


/*
** Loses track of some of the file name space by not tracking it.
*/
void filelist_keep_only_fast(FILELIST *fl,char *pattern)

    {
    int     i,j;

    for (i=j=0;i<fl->n;i++)
        {
        if (wfile_wild_match(pattern,fl->entry[i].name))
            {
            if (i!=j)
                fl->entry[j]=fl->entry[i];
            j++;
            continue;
            }
        }
    fl->n=j;
    }


void filelist_keep_only(FILELIST *fl,char *pattern)

    {
    int     i;

    for (i=0;i<fl->n;i++)
        {
        if (wfile_wild_match(pattern,fl->entry[i].name))
            continue;
        filelist_delete_entry(fl,i);
        i--;
        }
    }


void filelist_remove(FILELIST *fl,char *pattern)

    {
    int     i;

    for (i=0;i<fl->n;i++)
        {
        if (!wfile_wild_match(pattern,fl->entry[i].name))
            continue;
        filelist_delete_entry(fl,i);
        i--;
        }
    }


/*
** Simpler way of calling "fill_from_disk".
*/
#ifdef SLASH
#undef SLASH
#endif
#if (defined(WIN32) || defined(MSDOS))
#define SLASH   '\\'
#else
#define SLASH   '/'
#endif
int filelist_fill_from_disk_1(FILELIST *fl,char *filespec,
                              int recursive,int dirstoo)

    {
    static char dir[MAXFILENAMELEN];
    static char spec[MAXFILENAMELEN];
    static char nullstr[1];
    char  *io[2];
    char  *eo[1];

    nullstr[0]='\0';
    io[0]=&spec[0];
    io[1]=&nullstr[0];
    eo[0]=&nullstr[0];
    wfile_basepath(dir,filespec);
    wfile_basespec(spec,filespec);
    while (is_wild(dir))
        {
        int i,l;
        char buf[MAXFILENAMELEN+32];

        l=strlen(dir);
        if (dir[l-1]==SLASH)
            {
            dir[l-1]='\0';
            l--;
            }
        for (i=l-1;i>=0 && dir[i]!=SLASH;i--);
        sprintf(buf,"%s%c%s",&dir[i+1],SLASH,spec);
        strcpy(spec,buf);
        if (i<0)
            i++;
        dir[i]='\0';
        }
    return(filelist_fill_from_disk(fl,dir,io,eo,recursive,dirstoo));
    }


static int is_wild(char *s)

    {
    int i;
    for (i=0;s[i]!='\0';i++)
        if (s[i]=='*' || s[i]=='?')
            break;
    return(s[i]!='\0');
    }


/*
** fl->dir becomes the root of the zip file.
*/
int filelist_create_zipfile(FILELIST *fl,char *zipfile,FILE *out)

    {
    char zipfileabs[512];
    char zipdir[512];
    char curdir[512];
    char tmpfile[512];
    char cmd[1064];
    FILE *f;
    int i;

/*
    if (wsys_which(zipexe,"zip")==0)
        {
        nprintf(out,"make zipfile:  Cannot find zip exe.\n");
        return(-1);
        }
    wfile_make_absolute(zipexe);
*/
    strcpy(zipfileabs,zipfile);
    wfile_make_absolute(zipfileabs);
    if (wfile_status(zipfileabs)==1)
        wfile_remove_utf8(zipfileabs);
    if (wfile_status(zipfileabs)!=0)
        {
        nprintf(out,"make zipfile:  %s already exists.\n",zipfileabs);
        return(-1);
        }
    strcpy(zipdir,fl->dir);
    wfile_make_absolute(zipdir);
    wfile_abstmpnam(tmpfile);
    wfile_make_absolute(tmpfile);
    f=fopen(tmpfile,"w");
    if (f==NULL)
        {
        nprintf(out,"make zipfile:  Cannot open temp file %s.\n",tmpfile);
        return(-2);
        }
    for (i=0;i<fl->n;i++)
        fprintf(f,"%s\n",fl->entry[i].name);
    fclose(f);
    strcpy(curdir,wfile_get_wd());
    wfile_set_wd(zipdir);
#ifdef WIN32
    sprintf(cmd,"zip \"%s\" -@ < \"%s\" 1> z1.out 2> z1.err",zipfileabs,tmpfile);
#else
    sprintf(cmd,"zip \"%s\" -@ < \"%s\" > /dev/null",zipfileabs,tmpfile);
#endif
    system(cmd);
    wfile_set_wd(curdir);
    wfile_remove_utf8(tmpfile);
    if (wfile_status(zipfileabs)!=1)
        {
        nprintf(out,"make zipfile:  File %s not created.\n",zipfileabs);
        return(-3);
        }
    return(0);
    }


/*
** Load disk directory tree into file list.
**
** This function is designed to behave like the "zip" program.
**
** This function reads all of the files in the "dirname," which
** must be a directory.
**
** For each file in this directory, if it is a file and it matches
** an entry in include_only and doesn't match anything in exclude,
** it is included.  If it is a directory and recursive is set to 1,
** it is also scanned with the same rules.  Recursive directories
** do NOT have to match the include_only or exclude lists.
** NOTE:  matches are done on FULL path names.
**
*/
int filelist_fill_from_disk(FILELIST *fl,char *dirname,char *include_only[],
                            char *exclude[],int recursive,int dirstoo)

    {
    wfile_noslash(fl->dir,dirname);
    filelist_clear(fl);
/*
    if (dirstoo==4)
        {
        filelist_put_keepme_files(fl,0,dirname,include_only,exclude,recursive);
        dirstoo=3;
        }
*/
    return(filelist_disk_fill(fl,0,dirname,include_only,exclude,
                              recursive,dirstoo));
    }




/*
** dirstoo == 0  :  Only files
** dirstoo == 1  :  Dirs and files
** dirstoo == 2  :  Files, symbolic links to files, symoblic links to
**                  dirs, and empty dirs.  But don't recurse symbolic
**                  links to dirs.
** dirstoo == 3  :  Same as 2, but don't include directories that are
**                  empty if you take away all excluded files, but not
**                  empty otherwise.
*/
static int filelist_disk_fill(FILELIST *fl,int index,
                              char *dirname,char *include_only[],
                              char *exclude[],int recursive,int dirstoo)

    {
    wfile   wf;
    int     is_archive,i,count,s;
    char wildspec[MAXFILENAMELEN];
    char newdir[MAXFILENAMELEN];
    char unique[MAXFILENAMELEN];

/*
printf("fdf: index=%d, dirname='%s', io[0]='%s', rec=%d, dt=%d\n",
index,dirname,include_only[0],recursive,dirstoo);
*/
/*
printf("fdf(%s)\n",dirname);
*/
    is_archive = (recursive>1 && wfile_is_archive(dirname));
    if (is_archive)
        {
        char dir[MAXFILENAMELEN];
        wfile_basepath(dir,dirname);
        wfile_unique_part(dir,fl->dir);
        return(filelist_recursive_archive_add(fl,index,dir,dirname,include_only,exclude,recursive,dirstoo));
        }
    if (recursive || include_only[0][0]=='\0' || include_only[1][0]!='\0')
        wfile_fullname(wildspec,dirname,"*");
    else
        wfile_fullname(wildspec,dirname,include_only[0]);
    i=index;
    count=0;
/*
printf("    Reg files...\n");
*/
    for (s=wfile_findfirst(wildspec,&wf);s;s=wfile_findnext(&wf))
        {
        int is_archive,symlink;
        if (!strcmp(wf.basename,".") || !strcmp(wf.basename,".."))
            continue
        /* WARNING: wfile_is_symlink() can be a slow call on a network drive! */;
        /* fstatus=wfile_status(wf.fullname); */ /* 1-24-18--remove this call to go faster */
        is_archive=wfile_is_archive(wf.fullname);
        symlink=(wf.attr&WFILE_SYMLINK);
        if ((wf.attr&WFILE_DIR) && !symlink && (dirstoo!=1 || recursive))
            continue;
        /* If archive file and we want to look into archives, then skip it. */
        if (is_archive && recursive>1)
            continue;
/*
        if (fstatus==2 && (recursive || dirstoo==0 || dirstoo==2 || dirstoo==3))
            continue;
*/
        /* Regular file includes sym link to regular file or broken symlink */
        if (!(wf.attr&WFILE_DIR) && !wfile_is_regular_file(wf.fullname))
/* Removed 1-24-18 */
/*
              && (fstatus!=0 || !symlink))
*/
            continue;
        filelist_conditionally_add_file(fl,&wf,include_only,exclude,&i,&count,
                                        wf.attr&WFILE_SYMLINK);
        }
    wfile_findclose(&wf);
    if (!recursive)
        return(count);
/*
printf("    Dir files...\n");
*/
    for (s=wfile_findfirst(wildspec,&wf);s;s=wfile_findnext(&wf))
        {
        int     n,archive;
/*
printf("        %s\n",wf.fullname);
*/
        if (!strcmp(wf.basename,".") || !strcmp(wf.basename,".."))
            continue;

        archive = (recursive>1 && wfile_is_archive(wf.fullname));
        /* 1-24-18 -- don't call wfile_status */
        if (!(wf.attr&WFILE_DIR) && !archive)
/*
        if (wfile_status(wf.fullname)!=2 && !archive)
*/
            continue;
        /* Do not recurse symbolic links to dirs */
        if (wf.attr & WFILE_SYMLINK)
            {
            /* Store the dir sym link if requested. */
            /* 10-17-2014:  Always include symlink */
            /* if (dirstoo==1 || dirstoo==2 || dirstoo==3) */
            /* (File is added in previous loop above.) */
            /*
            filelist_conditionally_add_file(fl,&wf,include_only,exclude,&i,&count);
            */
            continue;
            }
        strcpy(unique,wf.fullname);
        wfile_unique_part(unique,fl->dir);
        if (filelist_dir_excluded(unique,include_only,exclude))
            continue;
        wfile_fullname(newdir,dirname,wf.basename);
        n=filelist_disk_fill(fl,i,newdir,include_only,exclude,recursive,dirstoo);
        /* If empty dir and dirstoo==2, store it. */
        if (n==0 && (dirstoo==1 || dirstoo==2 
                            || (dirstoo==3 && dir_truly_empty(wf.fullname))))
            {
            filelist_conditionally_add_file(fl,&wf,include_only,exclude,
                                               &i,&count,wf.attr&WFILE_SYMLINK);
            continue;
            }
        if (n>0 && dirstoo==1)
            filelist_conditionally_add_file(fl,&wf,NULL,NULL,&i,&count,wf.attr&WFILE_SYMLINK);
        i+=n;
        count+=n;
        }
    wfile_findclose(&wf);
    return(count);
    }


/*
** Ideally will unzip a zip file within a zip file when recursive == 3.  
** Right now it doesn't do this.
** archfile = physical path to archive (may be temporary file)
** archdir + basespec(archfile) = full pseudo-path to archive
*/
static int filelist_recursive_archive_add(FILELIST *dst,int index,
                              char *archdir,char *archfile,char *include_only[],
                              char *exclude[],int recursive,int dirstoo)

    {
    char tempname[MAXFILENAMELEN];
    char cmd[MAXFILENAMELEN+128];
    char basename[MAXFILENAMELEN];
    char archdir1[MAXFILENAMELEN];
    WZFILE *f;
    FILELIST *fl2,_fl2;
    FILELIST *fl,_fl;
    int count,i,n;

// printf("@archive_add(archdir='%s',archfile='%s')\n",archdir,archfile);
    wfile_basespec(basename,archfile);
    wfile_fullname(archdir1,archdir,basename);
// printf("@archive_add(dir='%s',file='%s'...)\n",archdir,archfile);
    count=0;
    fl=&_fl;
    filelist_init(fl);
    fl->dir[0]='\0';
    wfile_abstmpnam(tempname);
// printf("Extracting from %s...\n",archfile);
    if (!stricmp(wfile_ext(archfile),"zip"))
#ifdef WIN32
        sprintf(cmd,"unzip -C -v \"%s\" > \"%s\"",archfile,tempname);
#else
        sprintf(cmd,"unzip -v \"%s\" > \"%s\"",archfile,tempname);
#endif
    else
        sprintf(cmd,"7z l \"%s\" > \"%s\"",archfile,tempname);
    system(cmd);
    f=wzopen(tempname,"rb");
    if (f==NULL)
        return(-1);
    filelist_fill_from_archive_ex(fl,f,0,0,archdir1,include_only,exclude);
    if (recursive==3)
        {
        wzrewind(f);
        fl2=&_fl2;
        filelist_init(fl2);
        strcpy(fl2->dir,archfile);
        filelist_fill_from_archive_ex(fl2,f,0,0,NULL,NULL,NULL);
        }
    wzclose(f);
    wfile_remove_utf8(tempname);
    /* Recursively add internal archives */
    if (recursive==3)
        {
        for (i=0;i<fl2->n;i++)
            {
            if (wfile_is_archive(fl2->entry[i].name))
                {
                char entryname[MAXFILENAMELEN];
                char tempname[MAXFILENAMELEN];
                WZFILE *src;

                wfile_fullname(entryname,archdir1,fl2->entry[i].name);
                src=wzopen_special(NULL,entryname,tempname);
                if (src!=NULL)
                    {
                    char tempdir[MAXFILENAMELEN];
                    char basename[MAXFILENAMELEN];
                    char temparch[MAXFILENAMELEN];
                    FILE *dest;

                    wfile_abstmpnam(tempdir);
                    wfile_makedir(tempdir);
                    wfile_basespec(basename,fl2->entry[i].name);
                    wfile_fullname(temparch,tempdir,basename);
                    dest=wfile_fopen_utf8(temparch,"wb");
                    if (dest!=NULL)
                        {
                        int c;
                        char archdir2[MAXFILENAMELEN];
                        char archfullname[MAXFILENAMELEN];

                        wfile_fullname(archfullname,archdir1,fl2->entry[i].name);
                        wfile_basepath(archdir2,archfullname);
                        while ((c=wzgetc(src))!=EOF)
                            fputc(c,dest);
                        fclose(dest);
                        count+=filelist_recursive_archive_add(dst,index,
                                      archdir2,temparch,
                                  include_only,exclude,recursive,dirstoo);
                        wfile_remove_file_plus_parent_dir(temparch);
                        }
                     wzclose(src);
                     wfile_remove_file_plus_parent_dir(tempname);
                     }
                 }
            }
        filelist_free(fl2);
        }
    for (i=0;i<fl->n;i++)
        filelist_add_entry(dst,&fl->entry[i]);
    n=fl->n;
    filelist_free(fl);
    return(n);
    }


/*
** Dates files recursively based on the files inside AND removes
** files with no sub files
*/
void filelist_date_recursively(FILELIST *fl)

    {
    int i,j;
    FILELIST _fl2,*fl2;

    fl2=&_fl2;
    filelist_init(fl2);
    for (i=0;i<fl->n;i++)
        {
        char s1[MAXFILENAMELEN];
        char spec[MAXFILENAMELEN];

        if ((fl->entry[i].attr&WFILE_DIR) && !(fl->entry[i].attr&WFILE_SYMLINK))
            continue;
        wfile_fullname(s1,fl->entry[i].name,"*");
        wfile_fullname(spec,fl->dir,s1);
        filelist_fill_from_disk_1(fl2,spec,1,0);
        /* Remove if no subfiles */
        if (fl2->n<=0)
            {
            for (j=i;j<fl->n-1;j++)
                fl->entry[j]=fl->entry[j+1];
            fl->n--;
            i--;
            continue;
            }
        filelist_sort_by_date(fl2);
        fl->entry[i].date = fl2->entry[fl2->n-1].date;
        filelist_clear(fl2);
        }
    filelist_free(fl2);
    }


static int dir_truly_empty(char *dirname)

    {
    wfile wf;
    int n,s;
    char wildspec[MAXFILENAMELEN];

    wfile_fullname(wildspec,dirname,"*");
    for (n=0,s=wfile_findfirst(wildspec,&wf);s;s=wfile_findnext(&wf))
        {
        if (!strcmp(wf.basename,".") || !strcmp(wf.basename,".."))
            continue;
        n++;
        }
    wfile_findclose(&wf);
    return(n==0);
    }


static void filelist_conditionally_add_entry(FILELIST *fl,FLENTRY *entry,
                                       char *include_only[],char *exclude[],
                                       int *index,int *count)

    {
    char unique[MAXFILENAMELEN];

    strcpy(unique,entry->name);
    wfile_unique_part(unique,fl->dir);
    if (filelist_use_file(unique,include_only,exclude))
        {
        filelist_add_entry(fl,entry);
        if (index!=NULL)
            (*index)=(*index)+1;
        if (count!=NULL)
            (*count)=(*count)+1;
        }
    }


static void filelist_conditionally_add_file(FILELIST *fl,wfile *wf,
                                       char *include_only[],char *exclude[],
                                       int *index,int *count,int is_symlink)

    {
    char unique[MAXFILENAMELEN];

    strcpy(unique,wf->fullname);
    wfile_unique_part(unique,fl->dir);
    if (filelist_use_file(unique,include_only,exclude))
        {
        static FLENTRY entry;

        entry.name=unique;
#ifdef WIN32
        entry.date = wf->date;
        entry.size = wf->size;
        entry.attr = wf->attr;
        if (entry.attr & WFILE_DIR)
            entry.size = 0;
#else
        wfile_date(wf->fullname,&entry.date);
        entry.size=wfile_size(wf->fullname);
        entry.attr=0;
        if (wfile_status(wf->fullname)==2)
            {
            entry.attr |= WFILE_DIR;
            entry.size = 0;
            }
#endif
        /* WARNING: wfile_is_symlink() can be a slow call on a network drive! */
        /*
        if (is_symlink<0)
            is_symlink=wfile_is_symlink(wf->fullname); 
        */
        if (is_symlink)
            entry.attr |= WFILE_SYMLINK;
        filelist_add_entry(fl,&entry);
        (*index) = (*index) + 1;
        (*count) = (*count) + 1;
        }
    }


void filelist_filter(FILELIST *fl,char *include[],char *exclude[])

    {
    int i;

    for (i=0;i<fl->n;i++)
        {
        if (!filelist_use_file(fl->entry[i].name,include,exclude))
            {
            filelist_delete_entry(fl,i);
            i--;
            }
        }
    }
            
/*
** Truncate seconds to zero in date field
*/
void filelist_zero_seconds(FILELIST *fl)

    {
    int     i;

    for (i=0;i<fl->n;i++)
        {
        /* Round seconds to zero since zip files don't report seconds */
        fl->entry[i].date.tm_sec  = 0;
        }
    /* If was sorted by date, reset the sort flag */
    if (fl->sorted==2)
        fl->sorted=0;
    }


void filelist_round_seconds(FILELIST *fl)

    {
    int i;

    for (i=0;i<fl->n;i++)
        if (fl->entry[i].date.tm_sec&1)
            wfile_date_add_seconds(&fl->entry[i].date,1.01);
    if (fl->sorted==2)
        fl->sorted=0;
    }


int filelist_use_file(char *fullname,char *include_only[],char *exclude[])

    {
    int j;

    for (j=0;exclude!=NULL && exclude[j][0]!='\0';j++)
        if (wfile_wild_match(exclude[j],fullname))
            return(0);
    if (include_only==NULL || include_only[0][0]=='\0')
        return(-1);
    for (j=0;include_only[j][0]!='\0';j++)
        if (wfile_wild_match(include_only[j],fullname))
            return(-1);
    return(0);
    }


int filelist_dir_excluded(char *dirname,char *include_only[],char *exclude[])

    {
    int j;

    for (j=0;exclude!=NULL && exclude[j][0]!='\0';j++)
        if (filelist_dir_name_match(exclude[j],dirname))
            return(-1);
    /*
    if (include_only==NULL || include_only[0][0]=='\0')
        return(0);
    for (j=0;include_only[j][0]!='\0';j++)
        if (filelist_dir_name_match(include_only[j],dirname))
            return(0);
    return(-1);
    */
    return(0);
    }


#if (0)
/*
** Return TRUE (-1) if the pattern covers dirname and all subdirectories.
** Otherwise return FALSE (0).
** E.g. if pattern = "Com*" and dir = "Company Data", then returns TRUE.
** if pattern = "*Data\*" and dir = "Company Data", returns TRUE.
** if pattern = "C*Data" and dir = "Company Data", returns FALSE.
*/
#endif
int filelist_dir_name_match(char *pattern,char *dirname)

    {
    int len;

    len=strlen(pattern);
    if (len>2 && wfile_eitherslash(pattern[len-2]) && pattern[len-1]=='*')
        {
        char tname[MAXFILENAMELEN];
        strcpy(tname,pattern);
        tname[len-2]='\0';
        return(wfile_wild_match(tname,dirname));
        }
    if (!wfile_wild_match(pattern,dirname))
        return(0);
    return(pattern[len-1]=='*');
    }


/*
** If the zip file or .7z file was made during standard time,
** then WIN32 (and Linux for .7z) reports the dates of files that
** were made during daylight savings time differently from the O/S.
** This function corrects for that inconsistency.
**
** NOTICE!!  Use a NULL or empty file name for 7-zip!!
**
** NOTE 1:  Starting with Info-Zip v2.3, this correction is no longer
**           needed, because zip 2.3 does the correction already.
**           (I'm vindicated!).
** NOTE 2:  7-zip still has this problem, though (v4.23) in both WIN32
**          and Linux.
** NOTE 3:  7-zip acts just like Windows.  Let's say you archive a file
**          that you created at 3:00pm in February, when DST is not in
**          effect.  Then you do "7za l <file>" in February, and it will
**          report the archived file date stamp as 3pm.  But if you do
**          "7za l <file>" on that EXACT same file in May, when DST is
**          in effect, 7-zip will report the date of the archived file as 4pm.
**          BECAUSE I correct for this idiocy in Windows, I have to correct
**          for it in 7-zip as well.
**
*/
void filelist_adjust_archive_datestamps_for_dst(FILELIST *fl,char *zipfile)

    {
    int     i;
    struct tm _zd,*zd;

    zd=&_zd;
    /* With 7-zip, you want to use the current time rather than the archive */
    /* time stamp in making the DST correction--see NOTE 3 above.           */
    if (zipfile==NULL || zipfile[0]=='\0')
        {
        time_t now;
        time(&now);
        (*zd)=(*localtime(&now));
        }
    else
        wfile_date(zipfile,zd);
    for (i=0;i<fl->n;i++)
        {
        struct tm *fd;
        fd=&fl->entry[i].date;
        if ((zd->tm_isdst && fd->tm_isdst) || (!zd->tm_isdst && !fd->tm_isdst))
            continue;
        if (!zd->tm_isdst)
            wfile_increment_hour(fd);
        else
            wfile_decrement_hour(fd);
        }
    }


void filelist_write_7zstyle_list(FILELIST *fl,FILE *out)

    {
    int     i;

    for (i=0;i<fl->n;i++)
        {
        struct tm *date;

        date=&fl->entry[i].date;
        fprintf(out,"%04d-%02d-%02d %02d:%02d:%02d %c...%c %12g x %s\n",
                date->tm_year+1900,date->tm_mon+1,date->tm_mday,
                date->tm_hour,date->tm_min,date->tm_sec,
                (fl->entry[i].attr&WFILE_DIR) ? 'D' : '.',
                (fl->entry[i].attr&WFILE_DIR) ? '.' : 'A',
                fl->entry[i].size,
                fl->entry[i].name);
        }
    }


void filelist_write_zipstyle_list(FILELIST *fl,FILE *out)

    {
    int     i;

    for (i=0;i<fl->n;i++)
        {
        struct tm *date;

        date=&fl->entry[i].date;
        fprintf(out,"%9ld x x x %02d-%02d-%02d %02d:%02d x %s%s\n",
                (long)fl->entry[i].size,date->tm_mon+1,date->tm_mday,
                date->tm_year%100,date->tm_hour,date->tm_min,
                fl->entry[i].name,(fl->entry[i].attr&WFILE_DIR)?"/":"");
        }
    }


int filelist_write_tar_list(FILELIST *fl,char *filename)

    {
    WZFILE *f;
    char buf[64];
    int i;

    f=wzopen(filename,"wb");
    if (f==NULL)
        return(-1);
    for (i=0;i<fl->n;i++)
        {
        FLENTRY *entry;
        entry=&fl->entry[i];
        if (entry->attr&WFILE_SYMLINK)
            wzprintf(f,"s");
        else if (entry->attr&WFILE_DIR)
            wzprintf(f,"d");
        else
            wzprintf(f,"-");
        wzprintf(f,"rwxrwxrwx 999/999 ");
        sprintf(buf,"%.1f",entry->size);
        buf[strlen(buf)-2]='\0';
        wzprintf(f,"%15s %04d-%02d-%02d %02d:%02d:%02d %s%s\n",
             buf,
             entry->date.tm_year+1900,entry->date.tm_mon+1,entry->date.tm_mday,
             entry->date.tm_hour,entry->date.tm_min,entry->date.tm_sec,
             entry->name,(entry->attr&WFILE_DIR)?"/":"");
        }
    wzclose(f);
    return(0);
    }


int filelist_fill_from_zip(FILELIST *fl,char *zipfile,char *wildspec)

    {
    char tempname[256];
    char cmd[384];
    WZFILE *f;

    strcpy(fl->dir,zipfile);
    wfile_abstmpnam(tempname);
    if (!stricmp(wfile_ext(zipfile),"7z"))
        sprintf(cmd,"7z l \"%s\" > \"%s\"",zipfile,tempname);
    else
#ifdef WIN32
        sprintf(cmd,"unzip -C -v \"%s\" > \"%s\"",zipfile,tempname);
#else
        sprintf(cmd,"unzip -v \"%s\" > \"%s\"",zipfile,tempname);
#endif
    system(cmd);
    f=wzopen(tempname,"rb");
    if (f==NULL)
        return(-1);
    filelist_fill_from_archive(fl,f,0,0);
    wzclose(f);
    wfile_remove_utf8(tempname);
    filelist_keep_only_fast(fl,wildspec);
    return(0);
    }


int filelist_fill_from_archive(FILELIST *fl,WZFILE *f,int append,int dirstoo)

    {
    return(filelist_fill_from_archive_ex(fl,f,append,dirstoo,NULL,NULL,NULL));
    }


/*
** Works with "unzip -v" output or "7za l" output.
*/
int filelist_fill_from_archive_ex(FILELIST *fl,WZFILE *f,int append,int dirstoo,
                                  char *prepend,char *include_only[],char *exclude[])

    {
    char    buf[356];
    int     month,day,year,hour,minute,second,count;
    double  size;
    char    filename[MAXFILENAMELEN];

    if (!append)
        filelist_clear(fl);
    count=0;
    while (wzgets(buf,355,f)!=NULL)
        {
        time_t  t;
        struct tm *lt;
        static FLENTRY entry;
        double maxyr;

        clean_line(buf);
        if (prepend!=NULL)
            {
            strcpy(filename,prepend);
            wfile_goodpath(filename,NULL);
            }
        else
            filename[0]='\0';
        if (!parse_exline(buf,&size,&month,&day,&year,&hour,&minute,&second,
                              &entry.attr,&filename[strlen(filename)],dirstoo))
            continue;
        entry.name=filename;
        wfile_reslash(entry.name);
        entry.date.tm_sec  = second;
        entry.date.tm_min  = minute;
        entry.date.tm_hour = hour;
        entry.date.tm_mday = day;
        entry.date.tm_mon  = month-1;
        entry.date.tm_year = year-1900;
        entry.date.tm_wday = -1; /* Sun = 0, Mon = 1, ... */
        entry.date.tm_yday = -1;
        entry.date.tm_isdst= -1;
        /* Avoid mktime() returning -1, which will crash the system */
        maxyr = floor(pow(2.,sizeof(time_t)*8.)/3600./24./365.24225)-1.;
        /*
        if (entry.date.tm_year < 70 || entry.date.tm_year > maxyr)
            fprintf(stderr,"File '%s' has date year of %d (adjusted to %d)!\n",
                   filename,entry.date.tm_year+1900,
                   entry.date.tm_year<70 ? 1970 : (int)(maxyr+1900));
        */
        if (entry.date.tm_year < 70)
            entry.date.tm_year = 70;
        if (entry.date.tm_year > maxyr)
            entry.date.tm_year = maxyr;
        t=mktime(&entry.date);
        lt=localtime(&t);
        entry.date.tm_wday = lt->tm_wday;
        entry.date.tm_yday = lt->tm_yday;
        entry.date.tm_isdst= lt->tm_isdst;
        entry.size=size;
        filelist_conditionally_add_entry(fl,&entry,include_only,exclude,NULL,&count);
        }
    /* return(fl->n); */
    return(count);
    }


static int parse_exline(char *buf,double *size,int *month,int *day,int *year,
                        int *hour,int *minute,int *second,int *attr,
                        char *filename,int dirstoo)

    {
    int i,num1;

    /* If tar -t output, first 10 chars should be, e.g. -rw-rw-rw- */
    num1=0;
    for (i=0;i<10 && buf[i]!='\0';i++)
        if (buf[i]>='0' && buf[i]<='9')
            {
            num1=1;
            break;
            }
    if (!num1 && buf[10]==' ' && buf[11]!=' ')
        return(parse_tarline(buf,size,month,day,year,hour,minute,second,
                             attr,filename,dirstoo));
    if (buf[4]=='-')
        return(parse_7zline(buf,size,month,day,year,hour,minute,second,
                            attr,filename,dirstoo));
    return(parse_zipline(buf,size,month,day,year,hour,minute,second,
                         attr,filename,dirstoo));
    }


/*
** Get file entry from tar -t output
*/
static int parse_tarline(char *buf,double *size,int *month,int *day,int *year,
                         int *hour,int *minute,int *second,int *attr,
                         char *filename,int dirstoo)

    {
    char tbuf[MAXFILENAMELEN];
    int  i,j,created_by_filelist_function;
    static char *months[]={"jan","feb","mar","apr","may","jun",
                           "jul","aug","sep","oct","nov","dec"};

    i=0;
    /* ATTRIBUTES, e.g. -rw-rw-rw- */
    (*attr)=0;
    if (!nexttoken(tbuf,buf,&i))
        return(0);
    if (tolower(tbuf[0])=='l')
        (*attr) = (*attr) | WFILE_SYMLINK;
    for (j=0;tolower(buf[j])!='w' && buf[j]!='\0';j++);
    if (buf[j]=='\0')
        (*attr) = (*attr) | WFILE_READONLY;
    /* Check if directory */
    if (tolower(tbuf[0])=='d')
        {
        if (!dirstoo)
            return(0);
        (*attr) = (*attr) | WFILE_DIR;
        }
    /* File owner/group, e.g. will/users */
    if (!nexttoken(tbuf,buf,&i))
        return(0);
    created_by_filelist_function=!stricmp(tbuf,"999/999");

    /* SIZE (uncompressed) */
    if (!nexttoken(tbuf,buf,&i))
        return(0);
    if (!is_a_number(tbuf))
        return(0);
    (*size)=atof(tbuf);

    /* DATE AND TIME */
    /* Next is date, either Jan 01 HH:MM YYYY or YYYY-MM-DD HH:MM:SS */
    if (!nexttoken(tbuf,buf,&i))
        return(0);
    for (j=0;j<12;j++)
        if (!stricmp(tbuf,months[j]))
            break;
    if (j<12)
        {
        (*month)=j+1;
        /* DAY OF MONTH */
        if (!nexttoken(tbuf,buf,&i))
            return(0);
        (*day)=atoi(tbuf);
        /* HH:MM */
        if (!nexttoken(tbuf,buf,&i))
            return(0);
        if (tbuf[2]!=':')
            return(0);
        tbuf[2]='\0';
        (*hour)=atoi(tbuf);
        (*minute)=atoi(&tbuf[3]);
        (*second)=0;
        /* YEAR */
        if (!nexttoken(tbuf,buf,&i))
            return(0);
        (*year)=atoi(tbuf); 
        }
    else
        {
        /* DATE, YYYY-MM-DD */
        if (strlen(tbuf)!=10 || tbuf[4]!='-' || tbuf[7]!='-')
            return(0);
        tbuf[4]='\0';
        tbuf[7]='\0';
        (*day)=atoi(&tbuf[8]);
        (*month)=atoi(&tbuf[5]);
        (*year)=atoi(tbuf);
        /* TIME, HH:MM:SS */
        if (!nexttoken(tbuf,buf,&i))
            return(0);
        if (strlen(tbuf)!=8 || tbuf[2]!=':' || tbuf[5]!=':')
            return(0);
        tbuf[2]='\0';
        tbuf[5]='\0';
        (*hour)=atoi(tbuf);
        (*minute)=atoi(&tbuf[3]);
        (*second)=atoi(&tbuf[6]);
        }

    /* FILE NAME */
    if (strlen(&buf[i])<=0)
        return(0);
    strcpy(filename,&buf[i]);
    if (!created_by_filelist_function)
        filelist_tar_filename_proc(filename,(*attr));
#ifdef WIN32
    wfile_slash_this_way(filename,'/');  // Make it match zip listing
#endif
    wfile_noslash(filename,NULL);
    return(-1);
    }


/*
** Get file entry from 7za l list file
*/
static int parse_7zline(char *buf,double *size,int *month,int *day,int *year,
                        int *hour,int *minute,int *second,int *attr,
                        char *filename,int dirstoo)

    {
    char tbuf[MAXFILENAMELEN];
    char dbuf[MAXFILENAMELEN];
    int  i;
    struct tm date;

    (*attr)=0;
    i=0;
    /* DATE */
    if (!nexttoken(tbuf,buf,&i))
        return(0);
   
    if (strlen(tbuf)<6 || strlen(tbuf)>10)
        return(0);
    strcpy(dbuf,tbuf); 

    /* TIME */
    if (!nexttoken(tbuf,buf,&i))
        return(0);
    if (strlen(tbuf)<3 || in_string(tbuf,":")<0)
        return(0);
    strcat(dbuf," ");
    strcat(dbuf,tbuf);
    structtm_from_datetime(&date,dbuf);
    (*year)=date.tm_year+1900;
    (*month)=date.tm_mon+1;
    (*day)=date.tm_mday;
    (*hour)=date.tm_hour;
    (*minute)=date.tm_min;
    (*second)=date.tm_sec;

    /* ATTRIBUTES */
    if (!nexttoken(tbuf,buf,&i))
        return(0);
    /* If directory, ignore */
    if (tolower(tbuf[0])=='d')
        {
        if (!dirstoo)
            return(0);
        (*attr) = (*attr) | WFILE_DIR;
        }

    /* SIZE (uncompressed) */
    if (!nexttoken(tbuf,buf,&i))
        return(0);
    if (!is_a_number(tbuf))
        return(0);
    (*size)=atof(tbuf);

    /* FILE NAME */
    if (i<52) /* Skip compressed size if it's there */
        if (!nexttoken(tbuf,buf,&i))
            return(0);
    if (strlen(&buf[i])<=0)
        return(0);
    strcpy(filename,&buf[i]);
    wfile_slash_this_way(filename,'/');  // Make it match zip listing
    return(-1);
    }


/*
** Get file entry from zip list file
*/
static int parse_zipline(char *buf,double *size,int *month,int *day,int *year,
                         int *hour,int *minute,int *second,int *attr,
                         char *filename,int dirstoo)

    {
    char tbuf[MAXFILENAMELEN];
    char dbuf[MAXFILENAMELEN];
    int  i;
    struct tm date;

    i=0;
    (*attr)=0;

    /* Size */
    if (!nexttoken(tbuf,buf,&i))
        return(0);
    if (!is_a_number(tbuf))
        return(0);
    (*size)=atof(tbuf);

    /* Date */
    if (!nexttoken(tbuf,buf,&i) || !nexttoken(tbuf,buf,&i)
         || !nexttoken(tbuf,buf,&i) || !nexttoken(tbuf,buf,&i))
        return(0);
    if (strlen(tbuf)<6 || strlen(tbuf)>10)
        return(0);
    strcpy(dbuf,tbuf);

    /* Time */
    if (!nexttoken(tbuf,buf,&i))
        return(0);
    if (strlen(tbuf)<3 || in_string(tbuf,":")<0)
        return(0);
    strcat(dbuf," ");
    strcat(dbuf,tbuf);
    structtm_from_datetime(&date,dbuf);
    (*year)=date.tm_year+1900;
    (*month)=date.tm_mon+1;
    (*day)=date.tm_mday;
    (*hour)=date.tm_hour;
    (*minute)=date.tm_min;
    (*second)=date.tm_sec;

    /* File name */
    if (!nexttoken(tbuf,buf,&i))
        return(0);
    if (strlen(&buf[i])<=0)
        return(0);
    strcpy(filename,&buf[i]);

    /* If it's a directory, don't count it */
    if (wfile_eitherslash(filename[strlen(filename)-1]))
        {
        if (!dirstoo)
            return(0);
        (*attr) |= WFILE_DIR;
        wfile_noslash(filename,NULL);
        }
    return(-1);
    }


static int nexttoken(char *dst,char *src,int *index)

    {
    int     i,j;

    i=(*index);
    for (;src[i]==' ' || src[i]=='\t';i++);
    (*index)=i;
    if (src[i]=='\0')
        return(0);
    for (j=0;src[i]!=' ' && src[i]!='\t' && src[i]!='\0';i++)
        dst[j++]=src[i];
    dst[j]='\0';
    for (;src[i]==' ' || src[i]=='\t';i++);
    (*index)=i;
    return(-1);
    }


int filelist_add_entry(FILELIST *fl,FLENTRY *entry)

    {
    return(filelist_add_entry_ex(fl,entry,NULL));
    }


int filelist_add_entry_ex(FILELIST *fl,FLENTRY *entry,char *namebuf)

    {
    int len;
    char *name;

    name=(namebuf==NULL ? entry->name : namebuf);
    len=strlen(name);
    if (fl->databuf==NULL || fl->entry==NULL || fl->n+1>fl->nmax
                  || fl->nc+len+1 > fl->ncmax)
        filelist_realloc(fl,len+1);
    fl->entry[fl->n] = (*entry);
    fl->entry[fl->n].name = &fl->databuf[fl->nc];
    strcpy(fl->entry[fl->n].name,name);
    fl->nc += len+1;
    fl->n++;
    fl->sorted=0;
    return(1);
    }


/*
** Put all PATH directories into a file list.
** fl->dir is expected to be empty (is ignored)--full directories are stored
** as entry names.
*/
void filelist_add_path_dirs(FILELIST *fl)

    {
    char *p;
    char buf[MAXFILENAMELEN];
    int i,j,cdelim;
    FLENTRY entry;

#ifdef WIN32
    cdelim=';';
#else
    cdelim=':';
#endif
    p=getenv("PATH");
    if (p==NULL)
        return;
    for (i=0;1;)
        {
        for (j=0;j<MAXFILENAMELEN-1 && p[i]!='\0' && p[i]!=cdelim;i++)
            buf[j++]=p[i];
        if (p[i]!='\0' && p[i]!=cdelim)
            for (;p[i]!='\0' && p[i]!=cdelim;i++);
        buf[j]='\0';
        clean_line(buf);
        if (buf[0]=='\0' || wfile_status(buf)!=2)
            {
            if (p[i]=='\0')
                break;
            i++;
            continue;
            }
        wfile_date(buf,&entry.date);
        entry.attr = WFILE_DIR;
        entry.size = wfile_size(buf);
        entry.name = &buf[0];
        filelist_add_entry(fl,&entry);
        if (p[i]=='\0')
            break;
        i++;
        }
    }

/*
** Add full path names to directories that match "wildspec" to the filelist
*/
void filelist_add_dirs_only(FILELIST *fl,char *wildspec)

    {
    FILELIST *dirs,_dirs;
    int i;

    dirs=&_dirs;
    filelist_init(dirs);
    filelist_fill_from_disk_1(dirs,wildspec,0,1);
    for (i=0;i<dirs->n;i++)
        {
        char fullname[MAXFILENAMELEN];
        FLENTRY entry;

        if (!(dirs->entry[i].attr & WFILE_DIR))
            continue;
        wfile_fullname(fullname,dirs->dir,dirs->entry[i].name);
        entry=dirs->entry[i];
        entry.name=&fullname[0];
        filelist_add_entry(fl,&entry);
        }
    filelist_free(dirs);
    }


void filelist_fill_from_dirs(FILELIST *fl,FILELIST *dirlist,char *wildspec)

    {
    FILELIST _fl1,*fl1;
    int i;

    filelist_clear(fl);
    fl->dir[0]='\0';
    for (i=0;i<dirlist->n;i++)
        {
        char wild1[MAXFILENAMELEN];
        FLENTRY entry;
        int j;

        fl1=&_fl1;
        filelist_init(fl1);
        wfile_fullname(wild1,dirlist->entry[i].name,wildspec);
        filelist_fill_from_disk_1(fl1,wild1,0,0);
        for (j=0;j<fl1->n;j++)
            {
            char fullname[MAXFILENAMELEN];

            wfile_fullname(fullname,fl1->dir,fl1->entry[j].name);
            entry=fl1->entry[j];
            entry.name=&fullname[0];
            filelist_add_entry(fl,&entry);
            }
        filelist_free(fl1);
        }
    }


void filelist_delete_entry(FILELIST *fl,int index)

    {
    int len;
    size_t i,mb;
    char *p;

    if (index<0 || index>=fl->n)
        return;
    len=strlen(fl->entry[index].name);
    p=fl->entry[index].name;
    mb = fl->nc - (p - fl->databuf) - (len+1);
    if (mb>0)
        {
        memmove(p,&p[len+1],mb);
        fl->nc -= (len+1);
        }
    mb = sizeof(FLENTRY)*(fl->n-(index+1));
    if (mb>0)
        memmove(&fl->entry[index],&fl->entry[index+1],mb);
    fl->n--;
    /* Re-adjust pointers */
    for (i=0;i<fl->n;i++)
        if (fl->entry[i].name > p)
            fl->entry[i].name -= (len+1);
    }


void filelist_new_entry_name(FILELIST *fl,int index,char *newname)

    {
    int newlen,oldlen,delta;
    size_t i,mb;
    char *p;

    newlen=strlen(newname);
    p=fl->entry[index].name;
    oldlen=strlen(p);
    if (oldlen>=newlen)
        {
        strcpy(p,newname);
        return;
        }
    if (newlen - oldlen > fl->ncmax-fl->nc)
        {
        filelist_realloc(fl,newlen);
        p=fl->entry[index].name;
        }
    mb = fl->nc - (p + oldlen + 1 - fl->databuf);
    if (mb>0)
        memmove(p+newlen+1,p+oldlen+1,mb);
    delta = newlen-oldlen;
    fl->nc += delta;
    strcpy(p,newname);
    /*
    ** This loop can slow things down a lot for doing a lot of these
    ** calls on a large list.  If you have to do that, it's better to
    ** just start a new filelist structure and copy the new entries and
    ** names into it. -- 25 May 2021
    */
    for (i=0;i<fl->n;i++)
        if (fl->entry[i].name > p)
            fl->entry[i].name += delta;
    }


/*
** 2-24-22:  Works with sizes exceeding 2^31 bytes now
*/
int filelist_write_to_file(FILELIST *fl,char *filename)

    {
    WZFILE *f;
    size_t i,bufsize;

    f=wzopen(filename,"wb");
    if (f==NULL)
        return(-1);
    if (wzwrite(f,fl,sizeof(FILELIST))<sizeof(FILELIST))
        {
        wzclose(f);
        return(-2);
        }
    for (i=0;i<fl->n;i++)
        {
        fl->entry[i].name = (char *)(fl->entry[i].name - fl->databuf);
        if (wzwrite(f,&fl->entry[i],sizeof(FLENTRY))<sizeof(FLENTRY))
            {
            wzclose(f);
            return(-3);
            }
        fl->entry[i].name = (char *)(fl->databuf + (size_t)fl->entry[i].name);
        }
    bufsize=100*1024*1024; /* 100 MB at a time */
    for (i=0;i<fl->bytes_allocated;)
        {
        size_t nb;

        nb = fl->bytes_allocated-i > bufsize ? bufsize : fl->bytes_allocated-i;
        if (wzwrite(f,&fl->databuf[i],(int)nb)<(int)nb)
            {
            wzclose(f);
            return(-4);
            }
        i+=nb;
        }
    if (wzclose(f))
        return(-5);
    return(0);
    }


/*
** Old version--does not work with sizes > 2^31 bytes
*/
/*
int filelist_write_to_file(FILELIST *fl,char *filename)

    {
    WZFILE *f;
    int i;

    f=wzopen(filename,"wb");
    if (f==NULL)
        return(-1);
    if (wzwrite(f,fl,sizeof(FILELIST))<sizeof(FILELIST))
        {
        wzclose(f);
        return(-2);
        }
    for (i=0;i<fl->n;i++)
        fl->entry[i].name = (char *)(fl->entry[i].name - fl->databuf);
    if (wzwrite(f,fl->entry,sizeof(FLENTRY)*fl->n)<sizeof(FLENTRY)*fl->n)
        {
        wzclose(f);
        return(-3);
        }
    for (i=0;i<fl->n;i++)
        fl->entry[i].name = (char *)(fl->databuf + (size_t)fl->entry[i].name);
    if (wzwrite(f,fl->databuf,fl->bytes_allocated)<fl->bytes_allocated)
        {
        wzclose(f);
        return(-4);
        }
    if (wzclose(f))
        return(-5);
    return(0);
    }
*/


/*
** Should work with buffer sizes exceeding 2^31 bytes now
*/
int filelist_read_from_file(FILELIST *fl,char *filename)

    {
    WZFILE *f;
    size_t i,bufsize;
    static char *funcname="filelist_read_from_file";

    f=wzopen(filename,"rb");
    if (f==NULL)
        return(-1);
    if (wzread(f,fl,sizeof(FILELIST))<sizeof(FILELIST))
        {
        wzclose(f);
        return(-2);
        }
    fl->entry=NULL;
    fl->databuf=NULL;
    willus_mem_alloc_warn((void **)&fl->entry,sizeof(FLENTRY)*fl->nmax,funcname,10);
    willus_mem_alloc_warn((void **)&fl->databuf,fl->bytes_allocated,funcname,10);
    if (wzread(f,fl->entry,sizeof(FLENTRY)*fl->n)<sizeof(FLENTRY)*fl->n)
        {
        wzclose(f);
        return(-3);
        }
    for (i=0;i<fl->n;i++)
        fl->entry[i].name = (char *)(fl->databuf + (size_t)fl->entry[i].name);
    bufsize=100*1024*1024; /* 100 MB at a time */
    for (i=0;i<fl->bytes_allocated;)
        {
        size_t nb;

        nb = fl->bytes_allocated-i > bufsize ? bufsize : fl->bytes_allocated-i;
        if (wzread(f,&fl->databuf[i],(int)nb)<(int)nb)
            {
            wzclose(f);
            return(-4);
            }
        i+=nb;
        }
    if (wzclose(f))
        return(-5);
    return(0);
    }

/*
void filelist_alloc(FILELIST *fl,int entries,int cps)

    {
    void *vp;
    char *cp;
    static char *funcname="filelist_alloc";

    fl->bytes_allocated = (sizeof(FLENTRY)+cps)*entries;
    willus_mem_alloc_warn(&vp,fl->bytes_allocated,funcname,10);
    fl->databuf=(char *)vp;
    cp=&fl->databuf[cps*entries];
    fl->entry=(FLENTRY *)cp;
    fl->n=0;
    fl->nc=0;
    fl->ncmax=cps*entries;
    fl->nmax=entries;
    }
*/


static void filelist_realloc(FILELIST *fl,int len)

    {
    size_t i,max_delta,min_delta,delta,new_alloc,ep;
    int cps;
    char *odb;
    void *vp;
    char *cp;
    static char *funcname="filelist_realloc";

//printf("At filelist_realloc:  %d MB, fl->nc/ncmax=%d/%d, fl->n/nmax=%d/%d\n",
//fl->bytes_allocated>>20,fl->nc,fl->ncmax,fl->n,fl->nmax);
    if (fl->databuf==NULL)
        {
        fl->bytes_allocated = (sizeof(FLENTRY)+128)*256;
        willus_mem_alloc_warn(&vp,fl->bytes_allocated,funcname,10);
        fl->databuf=(char *)vp;
        cp=&fl->databuf[128*256];
        fl->entry=(FLENTRY *)cp;
        fl->n=0;
        fl->nc=0;
        fl->ncmax=128*256;
        fl->nmax=256;
//printf("    First alloc:  %d MB, fl->nc/ncmax=%d/%d, fl->n/nmax=%d/%d\n",
//fl->bytes_allocated>>20,fl->nc,fl->ncmax,fl->n,fl->nmax);
        return;
        }
    new_alloc = (fl->bytes_allocated<<1);
    if (fl->n<1)
        cps=len<128 ? 128 : len;
    else
        cps=(fl->nc+len)/(fl->n+1);
    if (cps<8)
        cps=8;
    cps=(cps+7)&(~7);
    delta = new_alloc - fl->bytes_allocated;
    min_delta = 256*(sizeof(FLENTRY)+cps);
    max_delta = 1;
    max_delta = sizeof(size_t)>4 ? (max_delta << 30) 
                                 : (max_delta << (sizeof(size_t)*8-5));
    if (delta < min_delta)
        delta = min_delta;
    if (delta > max_delta)
        delta = max_delta;
    new_alloc = fl->bytes_allocated + delta;
    vp=(void *)fl->databuf;
    odb=fl->databuf;
    cp=(char *)fl->entry;
    ep=cp-fl->databuf;
    willus_mem_realloc_robust_warn(&vp,new_alloc,fl->bytes_allocated,funcname,10);
    fl->databuf=(char *)vp;
    cp=&fl->databuf[ep];
    fl->entry=(FLENTRY *)cp;
    fl->bytes_allocated=new_alloc;
    fl->nmax = fl->bytes_allocated/(sizeof(FLENTRY)+cps);
    fl->nmax--;
    fl->ncmax = cps*fl->nmax;
    memmove(&fl->databuf[fl->ncmax],fl->entry,fl->n*sizeof(FLENTRY));
    cp=&fl->databuf[fl->ncmax];
    fl->entry=(FLENTRY *)cp;
    delta = fl->databuf - odb;
    for (i=0;i<fl->n;i++)
        fl->entry[i].name += delta;
/*
printf("    realloc:  %3d MB, cps=%3d, fl->nc/ncmax=%d/%d, fl->n/nmax=%d/%d\n",
       (int)(fl->bytes_allocated>>20),(int)cps,(int)fl->nc,(int)fl->ncmax,(int)fl->n,(int)fl->nmax);
*/
    }


void filelist_clear(FILELIST *fl)

    {
    fl->n=fl->nc=0;
    }




void filelist_init(FILELIST *fl)

    {
    fl->databuf=NULL;
    fl->entry=NULL;
    fl->n=fl->ncmax=fl->nmax=fl->bytes_allocated=0;
    fl->dir[0]='\0';
    fl->sorted=0;
    }


void filelist_free(FILELIST *fl)

    {
    if (fl->databuf!=NULL)
        {
        willus_mem_free((double **)&fl->databuf,"filelist_free");
        filelist_init(fl);
        }
    }


/*
** Look for symbolic links and or backslashes in a .tar listing file name
*/
static void filelist_tar_filename_proc(char *s,int attr)

    {
    int i;

    if ((attr&WFILE_SYMLINK) && (i=in_string(s," -> "))>0)
        s[i]='\0';
    for (i=0;s[i]!='\0';i++)
        {
        if (s[i]!='\\')
            continue;
        if (s[i+1]>='0' && s[i+1]<='7'
             && s[i+2]>='0' && s[i+2]<='7'
             && s[i+3]>='0' && s[i+3]<='7')
            {
            s[i]=(s[i+1]-'0')*64 + (s[i+2]-'0')*8 + s[i+3]-'0';
            memmove(&s[i+1],&s[i+4],strlen(s)-i-2);
            }
        else
            {
            int c;
            c=tolower(s[i+1]);
            switch (c)
                {
                case 'a':
                    s[i]=7;
                    break;
                case 'b':
                    s[i]=8;
                    break;
                case 'v':
                    s[i]=11;
                    break;
                case 't':
                    s[i]=9;
                    break;
                case 'f':
                    s[i]=12;
                    break;
                case 'r':
                    s[i]=13;
                    break;
                case 'n':
                    s[i]=10;
                    break;
                default:
                    s[i]=s[i+1];
                    break;
                }
            memmove(&s[i+1],&s[i+2],strlen(s)-i);
            }
        }
    }


/*
** Does not use filelist_delete_entry() so does not maximize
** use of file name memory pool.
*/
void filelist_remove_files_larger_than(FILELIST *fl,double bytes)

    {
    int i,j;

    if (bytes<=0)
        return;
    for (i=j=0;i<fl->n;i++)
        {
        if (fl->entry[i].size <= bytes)
            {
            if (i!=j)
                fl->entry[j]=fl->entry[i];
            j++;
            continue;
            }
        }
    fl->n=j;
    }


void filelist_reslash(FILELIST *fl)

    {
    int i;

    wfile_reslash(fl->dir);
    for (i=0;i<fl->n;i++)
        wfile_reslash(fl->entry[i].name);
    }


/*
** Fill from unix-style archive (.a) file
** https://en.wikipedia.org/wiki/Ar_(Unix)#File_format_details
*/
int filelist_fill_from_ar(FILELIST *fl,char *arfile)

    {
    FLENTRY _entry,*entry;
    FILE *f;
    static char *funcname="filelist_fill_from_ar";
    static char *namebuf;
    int nbna;
    char filename[256];
    char buf[256];
    int i,size,newpos;

    namebuf=NULL;
    nbna=0;
    entry=&_entry;
    entry->name=&filename[0];
    filelist_clear(fl);
    size=wfile_size(arfile);
    if (size<=8)
        return(-1);
    f=fopen(arfile,"rb");
    if (f==NULL)
        return(-1);
    if (fread(buf,1,8,f)<8)
        {
        fclose(f);
        return(-2);
        }
    buf[8]='\0';
    if (stricmp(buf,"!<arch>\n"))
        {
        fclose(f);
        return(-3);
        }
    fseek(f,56,0);
    if (fread(buf,1,10,f)<10)
        {
        fclose(f);
        return(-4);
        }
    buf[10]='\0';
    newpos=atoi(buf)+68;
    while (newpos < size)
        {
        time_t t;
        int slen,valid;

        fseek(f,newpos,0);
        if (fread(buf,1,16,f)<16)
            break;
        valid=0;
        if (buf[0]=='/' && buf[1]=='/')
            {
            fseek(f,26L,1);
            if (fread(buf,1,16,f)<16)
                break;
            buf[16]='\0';
            clean_line(buf);
            slen=atoi(buf);
            fseek(f,2L,1);
            if (slen+2 > nbna)
                {
                if (nbna==0)
                    willus_mem_alloc_warn((void **)&namebuf,slen+2,funcname,10);
                else
                    willus_mem_realloc_robust_warn((void **)&namebuf,slen+2,nbna,funcname,10);
                nbna=slen+2;
                }
            if (fread(namebuf,1,slen,f)<slen)
                break;
            namebuf[slen]='/';
            namebuf[slen+1]='\0';
            if (fread(buf,1,16,f)<16)
                break;
            slen=16;
            }
        if (buf[0]=='/')
            {
            int index;
            index=atoi(&buf[1]);
            if (namebuf!=NULL && strlen(namebuf)>index)
                {
                valid=1;
                xstrncpy(buf,&namebuf[index],255);
                slen=strlen(buf);
                }
            else
                slen=16;
            }
        else
            slen=16;
        for (i=0;i<slen && buf[i]!='/';i++);
        if (buf[i]!='/' || slen<=16 || buf[i+1]=='\0' || buf[i+1]==' ')
            valid=1;
        buf[i]='\0';
        xstrncpy(entry->name,buf,255);
        if (fread(buf,1,12,f)<12)
            break;
        t=(time_t)atoi(buf);
        entry->date=(*localtime(&t));
/*
printf("sizeof(time_t)=%d\n",(int)sizeof(time_t));
printf("%s:  %d-%d-%04d\n",entry->name,entry->date.tm_mon+1,entry->date.tm_mday,entry->date.tm_year+1900);
*/
        fseek(f,20L,1);
        if (fread(buf,1,10,f)<10)
            break;
        buf[10]='\0';
        clean_line(buf);
        entry->size=atoi(buf);
        entry->attr=0;
/*
printf("%06X:  0/0%7d %02d-%02d-%04d, %02d:%02d:%02d %s\n",
newpos,
(int)entry->size,
entry->date.tm_mon+1,
entry->date.tm_mday,
entry->date.tm_year+1900,
entry->date.tm_hour,
entry->date.tm_min,
entry->date.tm_sec,
entry->name);
*/
        if (valid)
            filelist_add_entry(fl,entry);
        slen=(int)entry->size;
        if (slen&1)
            slen++;
        newpos=ftell(f)+2+slen;
        }
    fclose(f);
    if (nbna>0)
        willus_mem_free((double **)&namebuf,funcname);
    return(0);
    }







k2pdfopt_v2.54/willuslib/bmpdjvu.c

/*
** bmpdjvu.c    Routines to interface w/djvu lib.
**
** Part of willus.com general purpose C code library.
**
** Copyright (C) 2022  http://willus.com
**
** This program is free software: you can redistribute it and/or modify
** it under the terms of the GNU Affero General Public License as
** published by the Free Software Foundation, either version 3 of the
** License, or (at your option) any later version.
**
** This program is distributed in the hope that it will be useful,
** but WITHOUT ANY WARRANTY; without even the implied warranty of
** MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
** GNU Affero General Public License for more details.
**
** You should have received a copy of the GNU Affero General Public License
** along with this program.  If not, see <http://www.gnu.org/licenses/>.
**
*/
#include <stdio.h>
#include "willus.h"

#ifdef HAVE_DJVU_LIB
#include <djvu.h>

static void handle(int wait,ddjvu_context_t *ctx);
static void djvu_add_page_info(char *buf,ddjvu_document_t *doc,int page,int npages);
static int wpdfoutline_fill_from_miniexp(WPDFOUTLINE *outline,miniexp_t bmarks);
static int wpdfoutline_next_from_miniexp(WPDFOUTLINE *outline,miniexp_t bmark);
static void wtextchars_from_miniexp(WTEXTCHARS *wtcs,miniexp_t dtext,int dpi,
                                    double pageheight_pts,int boundingbox);
static void wtextchars_add_single_miniexp(WTEXTCHARS *wtcs,miniexp_t r,int dpi,
                                          double pageheight_pts,int boundingbox);
static void wtextchars_add_one_djvu_char(WTEXTCHARS *wtcs,double *pos,int ucs,int index,
                                         int n,int boundingbox);
static int miniint(miniexp_t p);
static int minitype(miniexp_t p);
extern int miniexp_length(miniexp_t p);
extern miniexp_t miniexp_nth(int index,miniexp_t p);
extern char *miniexp_to_name(miniexp_t p);
extern char *miniexp_to_str(miniexp_t p);
extern int miniexp_stringp(miniexp_t p);


/*
** Returns 0 for success, negative number for error code.
** bpp can be 24 or 8.
**
*/
int bmpdjvu_djvufile_to_bmp(WILLUSBITMAP *bmp,char *infile,int pageno,
                            int dpi,int bpp,FILE *out)

    {
    ddjvu_context_t *ctx;
    ddjvu_document_t *doc;
    ddjvu_page_t *page;
    /* ddjvu_page_type_t type; */
    ddjvu_rect_t prect;
    ddjvu_rect_t rrect;
    ddjvu_format_style_t style;
    ddjvu_render_mode_t mode;
    ddjvu_format_t *fmt;
    int i,iw,ih,idpi,status;

    ctx=ddjvu_context_create("bmpdjvu_djvufile_to_bmp");
    if (ctx==NULL)
        {
        nprintf(out,"Cannot create djvu context.\n");
        return(-1);
        }
    doc=ddjvu_document_create_by_filename_utf8(ctx,infile,1);
    if (doc==NULL)
        {
        ddjvu_context_release(ctx);
        nprintf(out,"Cannot create djvu document context from djvu file %s.\n",
                infile);
        return(-2);
        }
    i=ddjvu_document_get_pagenum(doc);
    if (pageno<0 || pageno>i)
        {
        ddjvu_document_release(doc);
        ddjvu_context_release(ctx);
        nprintf(out,"Page number %d is out of range for djvu file %s.\n",pageno,infile);
        return(-3);
        }
    page=ddjvu_page_create_by_pageno(doc,pageno-1);
    if (page==NULL)
        {
        ddjvu_document_release(doc);
        ddjvu_context_release(ctx);
        nprintf(out,"Cannot parse page %d of djvu file %s.\n",pageno,infile);
        return(-4);
        }
    while (!ddjvu_page_decoding_done(page))
        handle(1,ctx);
    if (ddjvu_page_decoding_error(page))
        {
        ddjvu_page_release(page);
        ddjvu_document_release(doc);
        ddjvu_context_release(ctx);
        nprintf(out,"Error decoding page %d of djvu file %s.\n",pageno,infile);
        return(-5);
        }
    /* type= */ ddjvu_page_get_type(page);
    /*
    printf("type=%d\n",type);
    description=ddjvu_page_get_long_description(page);
    printf("Description='%s'\n",description);
    */
    iw = ddjvu_page_get_width(page);
    ih = ddjvu_page_get_height(page);
    idpi = ddjvu_page_get_resolution(page);
    prect.x=prect.y=0;
    bmp->width=prect.w=iw*dpi/idpi;
    bmp->height=prect.h=ih*dpi/idpi;
    bmp->bpp=(bpp==8) ? 8 : 24;
    rrect=prect;
    bmp_alloc(bmp);
    if (bmp->bpp==8)
        {
        int ii;
        for (ii=0;ii<256;ii++)
            bmp->red[ii]=bmp->blue[ii]=bmp->green[ii]=ii;
        }
    mode=DDJVU_RENDER_COLOR;
    style=bpp==8 ? DDJVU_FORMAT_GREY8 : DDJVU_FORMAT_RGB24;
    fmt=ddjvu_format_create(style,0,0);
    if (fmt==NULL)
        {
        ddjvu_page_release(page);
        ddjvu_document_release(doc);
        ddjvu_context_release(ctx);
        nprintf(out,"Error setting DJVU format for djvu file %s (page %d).\n",infile,pageno);
        return(-6);
        }
    ddjvu_format_set_row_order(fmt,1);
    status=ddjvu_page_render(page,mode,&prect,&rrect,fmt,bmp_bytewidth(bmp),(char *)bmp->data);
    /* Seems to return 0 for blank/empty page */
    if (!status) 
        bmp_fill(bmp,255,255,255);
    ddjvu_format_release(fmt);
    ddjvu_page_release(page);
    ddjvu_document_release(doc);
    ddjvu_context_release(ctx);
    /*
    if (!status)
        {
        nprintf(out,"Error rendering page %d of djvu file %s.\n",pageno,infile);
        return(-7);
        }
    */
    return(0);
    }


/*
** Returns >0  for success, negative number for error code.
*/
int bmpdjvu_numpages(char *infile)

    {
    ddjvu_context_t *ctx;
    ddjvu_document_t *doc;
    int i;

    ctx=ddjvu_context_create("bmpdjvu_numpages");
    if (ctx==NULL)
        return(-1);
    doc=ddjvu_document_create_by_filename_utf8(ctx,infile,1);
    if (doc==NULL)
        {
        ddjvu_context_release(ctx);
        return(-2);
        }
    i=ddjvu_document_get_pagenum(doc);
    ddjvu_document_release(doc);
    ddjvu_context_release(ctx);
    return(i);
    }


static void handle(int wait,ddjvu_context_t *ctx)
    {
    const ddjvu_message_t *msg;

    if (!ctx)
        return;
    if (wait)
        msg = ddjvu_message_wait(ctx);
    while ((msg = ddjvu_message_peek(ctx)))
        {
        switch(msg->m_any.tag)
            {
            case DDJVU_ERROR:
                fprintf(stderr,"ddjvu: %s\n", msg->m_error.message);
                if (msg->m_error.filename)
                    fprintf(stderr,"ddjvu: '%s:%d'\n", 
                      msg->m_error.filename, msg->m_error.lineno);
            exit(10);
            default:
            break;
            }
        }
    ddjvu_message_pop(ctx);
    }


WPDFOUTLINE *wpdfoutline_read_from_djvu_file(char *filename)

    {
    static char *funcname="wpdfoutline_read_from_djvu_file";
    ddjvu_context_t *ctx;
    ddjvu_document_t *doc;
    miniexp_t bmarks;
    WPDFOUTLINE *outline;

    ctx=ddjvu_context_create("wtextchars_fill_from_djvu_page");
    if (ctx==NULL)
        return(NULL);
    doc=ddjvu_document_create_by_filename_utf8(ctx,filename,1);
    if (doc==NULL)
        {
        ddjvu_context_release(ctx);
        return(NULL);
        }
    /*
    npages=ddjvu_document_get_pagenum(doc);
    if (pageno<1 || pageno>npages)
        {
        ddjvu_document_release(doc);
        ddjvu_context_release(ctx);
        return(-3);
        }
    */
    bmarks=ddjvu_document_get_outline(doc);
    outline=NULL;
    if (bmarks!=NULL)
        {
        WPDFOUTLINE oline;
        wpdfoutline_init(&oline);
        if (wpdfoutline_fill_from_miniexp(&oline,bmarks)>0)
            {
            willus_mem_alloc_warn((void **)&outline,sizeof(WPDFOUTLINE),funcname,10);
            (*outline)=oline;
            }
        }
    ddjvu_document_release(doc);
    ddjvu_context_release(ctx);
    return(outline);
    }


static int wpdfoutline_fill_from_miniexp(WPDFOUTLINE *outline,miniexp_t bmarks)

    {
    int i,c,n;
    static char *funcname="wpdfoutline_fill_from_miniexp";

    if (minitype(bmarks)!=0 || (n=miniexp_length(bmarks))<=0)
        return(-1);
    for (i=c=0;i<n;i++)
        {
        WPDFOUTLINE oline;

        wpdfoutline_init(&oline);
        if (wpdfoutline_next_from_miniexp(&oline,miniexp_nth(i,bmarks))>0)
            {
            if (c==0)
                (*outline)=oline;
            else
                {
                willus_mem_alloc_warn((void **)&outline->next,sizeof(WPDFOUTLINE),funcname,10);
                outline=outline->next;
                (*outline)=oline;
                }
            c++;
            }
        }
    return(c);
    }


static int wpdfoutline_next_from_miniexp(WPDFOUTLINE *outline,miniexp_t bmark)

    {
    int n,slen;
    miniexp_t p,p2;
    static char *funcname="wpdfoutline_next_from_miniexp";

    if (minitype(bmark)!=0 || (n=miniexp_length(bmark))<2)
        return(-1);
    p=miniexp_nth(0,bmark);
    p2=miniexp_nth(1,bmark);
    if (!miniexp_stringp(p) || !miniexp_stringp(p2))
        return(-2);
    slen=strlen(miniexp_to_str(p));
    willus_mem_alloc_warn((void **)&outline->title,slen+1,funcname,10);
    strcpy(outline->title,miniexp_to_str(p));
    clean_line_utf8(outline->title);
    outline->srcpage=outline->dstpage=atoi(miniexp_to_str(p2)+1)-1;
    if (n>2)
        {
        p=miniexp_nth(2,bmark);
        if (minitype(p)==0)
            {
            WPDFOUTLINE oline;

            wpdfoutline_init(&oline);
            if (wpdfoutline_fill_from_miniexp(&oline,p)>0)
                {
                willus_mem_alloc_warn((void **)&outline->down,sizeof(WPDFOUTLINE),funcname,10);
                (*outline->down)=oline;
                }
            }
        }
    return(1);
    }

/*
** DJVU file info
**
** pageno starts at 1
**
** if boundingbox==1, only one character is returned, and its upper-left and lower-right
** corner are the bounding box of all text on the page.
**
*/
void bmpdjvu_info_get(char *filename,int *pagelist,char **buf0)

    {
    char *buf;
    int i,npages;
    ddjvu_context_t *ctx;
    ddjvu_document_t *doc;
    ddjvu_page_t *page;
    miniexp_t dtext;

    (*buf0)=NULL;
    ctx=ddjvu_context_create("bmpdjvu_info_get");
    if (ctx==NULL)
        return;
    doc=ddjvu_document_create_by_filename_utf8(ctx,filename,1);
    if (doc==NULL)
        {
        ddjvu_context_release(ctx);
        return;
        }
    npages=ddjvu_document_get_pagenum(doc);
    buf=malloc(1024+100*npages);
    sprintf(buf,"DJVU File: %s\r\n\r\n%d total pages\r\n\r\n",filename,npages);
    if (pagelist!=NULL)
        {
        for (i=0;pagelist[i]>0;i++)
            djvu_add_page_info(buf,doc,pagelist[i]-1,npages);
        }
    if (pagelist==NULL || pagelist[i]==-2)
        for (i=(pagelist!=NULL && i>0?pagelist[i-1]+1:1);i<=npages;i++)
            djvu_add_page_info(buf,doc,i-1,npages);
    ddjvu_document_release(doc);
    ddjvu_context_release(ctx);
    (*buf0)=buf;
    }


static void djvu_add_page_info(char *buf,ddjvu_document_t *doc,int pageno,int npages)

    {
    ddjvu_page_t *page;
    int dpi;
    double width_in,height_in;

    sprintf(&buf[strlen(buf)],"Page %3d of %3d: ",pageno+1,npages);
    page=ddjvu_page_create_by_pageno(doc,pageno);
    if (page==NULL)
        {
        sprintf(&buf[strlen(buf)],"No info available.\r\n");
        return;
        }
    dpi=ddjvu_page_get_resolution(page);
    height_in = ddjvu_page_get_height(page)/dpi;
    width_in = ddjvu_page_get_width(page)/dpi;
    sprintf(&buf[strlen(buf)],"%.2f x %.2f in, %d dpi\r\n",width_in,height_in,dpi);
    ddjvu_page_release(page);
    }


/*
** CHARACTER POSITION MAPS
**
** pageno starts at 1
**
** if boundingbox==1, only one character is returned, and its upper-left and lower-right
** corner are the bounding box of all text on the page.
**
*/
int wtextchars_fill_from_djvu_page(WTEXTCHARS *wtcs,char *filename,int pageno,int boundingbox)

    {
    int dpi,npages;
    double height_pts;
    ddjvu_context_t *ctx;
    ddjvu_document_t *doc;
    ddjvu_page_t *page;
    miniexp_t dtext;
 
    wtcs->n=0; 
    ctx=ddjvu_context_create("wtextchars_fill_from_djvu_page");
    if (ctx==NULL)
        return(-1);
    doc=ddjvu_document_create_by_filename_utf8(ctx,filename,1);
    if (doc==NULL)
        {
        ddjvu_context_release(ctx);
        return(-2);
        }
    npages=ddjvu_document_get_pagenum(doc);
    if (pageno<1 || pageno>npages)
        {
        ddjvu_document_release(doc);
        ddjvu_context_release(ctx);
        return(-3);
        }
    page=ddjvu_page_create_by_pageno(doc,pageno-1);
    if (page==NULL)
        {
        ddjvu_document_release(doc);
        ddjvu_context_release(ctx);
        return(-4);
        }
    dpi=ddjvu_page_get_resolution(page);
    height_pts = 72.*ddjvu_page_get_height(page)/dpi;
    dtext=ddjvu_document_get_pagetext(doc,pageno-1,NULL);
    if (dtext!=NULL)
        wtextchars_from_miniexp(wtcs,dtext,dpi,height_pts,boundingbox);
    ddjvu_page_release(page);
    ddjvu_document_release(doc);
    ddjvu_context_release(ctx);
    return(0);
    }


static void wtextchars_from_miniexp(WTEXTCHARS *wtcs,miniexp_t dtext,int dpi,
                                    double pageheight_pts,int boundingbox)

    {
    int i,n;

    if (minitype(dtext)!=0)
        return;
    n=miniexp_length(dtext);
    for (i=0;i<n;i++)
        {
        miniexp_t r;

        r=miniexp_nth(i,dtext);
        if (r!=NULL)
            wtextchars_add_single_miniexp(wtcs,r,dpi,pageheight_pts,boundingbox);
        }
    }


static void wtextchars_add_single_miniexp(WTEXTCHARS *wtcs,miniexp_t r,int dpi,
                                          double pageheight_pts,int boundingbox)

    {
    int i,n;
    double pos[4];
    miniexp_t p;
    char buf[32];
    int *ucs;
    static char *funcname="wtextchars_add_single_miniexp";

    if (minitype(r)!=0)
        return;
    n=miniexp_length(r);
    if (n!=6)
        return;
    p=miniexp_nth(0,r);
    if (minitype(p)!=2)
        return;
    xstrncpy(buf,miniexp_to_name(p),31);
    if (stricmp(buf,"char") && stricmp(buf,"word"))
        return;
    for (i=0;i<4;i++)
        {
        int j;
        p=miniexp_nth(i+1,r);
        if (minitype(p)!=3)
            return;
        j= (i==1) ? 3 : (i==3 ? 1 : i);
        pos[j]=72.*miniint(p)/dpi;
        if (j==1 || j==3)
            pos[j]=pageheight_pts-pos[j];
        }
    p=miniexp_nth(5,r);
    if (!miniexp_stringp(p))
        return;
    ucs=NULL;
    n=utf8_to_unicode(NULL,miniexp_to_str(p),-1);
    willus_mem_alloc_warn((void **)&ucs,sizeof(int)*(n+1),funcname,10);
    n=utf8_to_unicode(ucs,miniexp_to_str(p),n);
    /* Eliminate lf's at the end of the word */
    for (;n>0 && ucs[n-1]=='\n';n--);
    for (i=0;i<n;i++)
        wtextchars_add_one_djvu_char(wtcs,pos,ucs[i],i,n,boundingbox);
    willus_mem_free((double **)&ucs,funcname);
    }


static void wtextchars_add_one_djvu_char(WTEXTCHARS *wtcs,double *pos,int ucs,int index,
                                         int n,int boundingbox)

    {
    WTEXTCHAR *wtc,_wtc;;

    wtc=&_wtc;
    wtc->x1=pos[0] + (pos[2]-pos[0])*index/n;
    wtc->x2=pos[0] + (pos[2]-pos[0])*(index+1.)/n;
    wtc->y1=pos[1];
    wtc->y2=pos[3];
    wtc->xp=wtc->x1;
    wtc->yp=wtc->y2;
    wtc->ucs=ucs;
    if (boundingbox && wtcs->n>0)
        {
        WTEXTCHAR *wtc1;
        wtc1=&wtcs->wtextchar[0];
        if (wtc->x1 < wtc1->x1)
            {
            wtc1->x1=wtc->x1;
            wtc1->xp=wtc->xp;
            }
        if (wtc->y1 < wtc1->y1)
            {
            wtc1->y1=wtc->y1;
            wtc1->yp=wtc->yp;
            }
        if (wtc->x2 > wtc1->x2)
            wtc1->x2=wtc->x2;
        if (wtc->y2 > wtc1->y2)
            wtc1->y2=wtc->y2;
        }
    else
        wtextchars_add_wtextchar(wtcs,wtc);
    }


static int miniint(miniexp_t p)

    {
    int size;

    size=(int)((size_t)p);
    return((size&3)==3 ? size>>2 : -1);
    }


/*
** 0 = list
** 1 = ?
** 2 = symbol
** 3 = integer
*/
static int minitype(miniexp_t p)

    {
    int size;

    size=(int)((size_t)p);
    return(size&3);
    }
#endif /* HAVE_DJVU_LIB */







k2pdfopt_v2.54/willuslib/wgs.c

/*
** wgs.c    Stubs for calls to Ghostscript DLL
**
** Part of willus.com general purpose C code library.
**
** Copyright (C) 2020  http://willus.com
**
** This program is free software: you can redistribute it and/or modify
** it under the terms of the GNU Affero General Public License as
** published by the Free Software Foundation, either version 3 of the
** License, or (at your option) any later version.
**
** This program is distributed in the hope that it will be useful,
** but WITHOUT ANY WARRANTY; without even the implied warranty of
** MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
** GNU Affero General Public License for more details.
**
** You should have received a copy of the GNU Affero General Public License
** along with this program.  If not, see <http://www.gnu.org/licenses/>.
**
*/

/*
** 5-31-2020
** - Set gsinst = NULL before call to gs_new_instance--this is required.
** - Set argument encoding for UTF-8 strings
** - Don't check status returns for negative vals--they aren't expected.
/*
** 1. If Linux, look in path, look in exe dir if possible, look in current dir,
**    look in opt/gs*, WILLUSGS_PATH envvar.
**
** 2. If Windows, look in path, cur dir, exe dir, x:\program files\gs*,
**    x:\program files (x86)\gs*, x:\gs\*, WILLUSGS_PATH env var.
**
*/
#include "willus.h"

#if (defined(WIN32) || defined(WIN64))
#include <windows.h>
#endif

#include <stdio.h>
#include <stdlib.h>
#include <string.h>

#ifdef HAVE_GHOSTSCRIPT
/*
** DLL handle
*/
#define GS_ARG_ENCODING_LOCAL    0
#define GS_ARG_ENCODING_UTF8     1
#define GS_ARG_ENCODING_UTF16LE  2

#if (defined(WIN32) || defined(WIN64))
static HINSTANCE willusgs_lib = NULL;
#endif
static int willusgs_inited=0;
static char willusgs_name[512];
static int willusgs_isdll=0;
static int willusgs_device_width_pts=-1;
static int willusgs_device_height_pts=-1;

/*
** Pointers which will get pointed to the DLL functions
*/
#if (defined(WIN32) || defined(WIN64))
typedef int (__stdcall *apifunc_ptr)(void *,void *);
typedef int (__stdcall *apifunc_int_chararray)(void *,int,char *[]);
typedef int (__stdcall *apifunc_void)(void *);
typedef int (*stdfunc)(void *caller_handle,const char *buf,int len);
typedef int (__stdcall *apifunc_stdfuncx3)(void *instance,stdfunc stdin_fn,
                                          stdfunc stdout_fn,stdfunc stderr_fn);
typedef int (__stdcall *apifunc_int)(void *,int);

apifunc_ptr           gsapi_new_instance;
apifunc_int_chararray gsapi_init_with_args;
apifunc_void          gsapi_exit;
apifunc_void          gsapi_delete_instance;
apifunc_stdfuncx3     gsapi_set_stdio;
apifunc_int           gsapi_set_arg_encoding;
/*
static int (__stdcall *gsapi_set_stdio)(void *instance, int(*stdin_fn)(void *caller_handle, char *buf, int len), int(*stdout_fn)(void *caller_handle, const char *str, int len), int(*stderr_fn)(void *caller_handle, const char *str, int len)); 
*/
static int gsdll_stdio(void *instance,const char *str,int len);
#endif

/*
** Sample use
**
int main(int argc,char *argv[])

    {
    WILLUSBITMAP *bmp,_bmp;

    bmp=&_bmp;
    bmp_init(bmp);
    willusgs_read_pdf_or_ps_to_png(bmp,"myfile.pdf",1,200,stdout);
    ...
    bmp_free(bmp);
    willusgs_close();
    }
*/
/* Use -1 to ignore or use default */
void willusgs_set_device_width_and_height_pts(int w,int h)

    {
    willusgs_device_width_pts=w;
    willusgs_device_height_pts=h;
    }


#define NARGSMAX 18

int willusgs_read_pdf_or_ps_bmp(WILLUSBITMAP *bmp,char *filename,int pageno,double dpi,FILE *out)

    {
    char argdata[NARGSMAX][48];
    char *argv[NARGSMAX];
    int i,status;
    char tempfile[256];
    char argtemp[280];
    char srcfile[256];

    willusgs_init(out);
    wfile_abstmpnam(tempfile);
    for (i=0;i<NARGSMAX;i++)
        argv[i]=&argdata[i][0];
    i=0;
    strcpy(argv[i++],"-q");
    strcpy(argv[i++],"-P-");
    strcpy(argv[i++],"-dSAFER");
    strcpy(argv[i++],"-dBATCH");
    strcpy(argv[i++],"-dNOPAUSE");
    strcpy(argv[i++],"-sDEVICE=png16m");
/*
printf("Setting dev to %d x %d pts (%g dpi)\n",willusgs_device_width_pts,willusgs_device_height_pts,dpi);
printf("==> bitmap should be %d x %d\n",(int)(willusgs_device_width_pts*dpi/72.+.5),
                                        (int)(willusgs_device_height_pts*dpi/72.+.5));
*/
    if (willusgs_device_width_pts>0)
        sprintf(argv[i++],"-dDEVICEWIDTHPOINTS=%d",willusgs_device_width_pts);
    if (willusgs_device_height_pts>0)
        sprintf(argv[i++],"-dDEVICEHEIGHTPOINTS=%d",willusgs_device_height_pts);
    strcpy(argv[i++],"-dGraphicsAlphaBits=4");
    strcpy(argv[i++],"-dTextAlphaBits=4");
    sprintf(argv[i++],"-r%g",dpi);
    sprintf(argv[i++],"-dFirstPage=%d",pageno<=0?1:pageno);
    sprintf(argv[i++],"-dLastPage=%d",pageno<=0?1:pageno);
    argv[i++]=&argtemp[0]; 
    sprintf(argtemp,"-sOutputFile=%s",tempfile);
    argv[i++]=&srcfile[0];
    strcpy(srcfile,filename);
    status=willusgs_exec(i,argv,out);
    if (status)
        return(status);
    status=bmp_read_png(bmp,tempfile,out);
    if (status<0)
        {
        nprintf(out,"BMP read failed.  GS output in file %s (not deleted).\n",tempfile);
        return(status-100);
        }
/*
printf("bitmap is %d x %d x %d\n",bmp->width,bmp->height,bmp->bpp);
*/
    remove(tempfile);
    return(0);
    }

/*
** Source file can be PS or PDF
** Google "ps2pdf options" to see more about these options.
** 3-6-16:  Removed page numbers--they don't work.  Converts the whole document.
*/
int willusgs_ps_to_pdf(char *dstfile,char *srcfile,FILE *out)

    {
    char argdata[16][32];
    char *argv[16];
    int i,status;
    char argtemp[280];
    char argsrc[280];

    willusgs_init(out);
    for (i=0;i<16;i++)
        argv[i]=&argdata[i][0];
    i=0;
    /* -dSAFER reduces security risk from malicious PS/PDF files */
    strcpy(argv[i++],"-q");
    strcpy(argv[i++],"-P-");
    strcpy(argv[i++],"-dSAFER");
    strcpy(argv[i++],"-dBATCH");
    strcpy(argv[i++],"-dNOPAUSE");
    strcpy(argv[i++],"-sDEVICE=pdfwrite");
    if (willusgs_device_width_pts>0 && willusgs_device_width_pts<10000000)
        sprintf(argv[i++],"-dDEVICEWIDTHPOINTS=%d",willusgs_device_width_pts);
    if (willusgs_device_height_pts>0 && willusgs_device_height_pts<10000000)
        sprintf(argv[i++],"-dDEVICEHEIGHTPOINTS=%d",willusgs_device_height_pts);
    strcpy(argv[i++],"-dPDFSETTINGS=/prepress");
    /*
    if (firstpage>0)
        sprintf(argv[i++],"-dFirstPage=%d",firstpage);
    if (lastpage>0)
        sprintf(argv[i++],"-dLastPage=%d",lastpage);
    */
    argv[i++]=&argtemp[0]; 
    sprintf(argtemp,"-sOutputFile=%s",dstfile);
    /* CompatibilityLevel=1.4 is the default--google ps2pdf options */
/*
    strcpy(argv[i++],"-dCompatibilityLevel=1.4");
    strcpy(argv[i++],"-c");
    strcpy(argv[i++],".setpdfwrite");
*/
    argv[i++]=&argsrc[0];
    sprintf(argsrc,"%s",srcfile);
    status=willusgs_exec(i,argv,out);
    return(status);
    }


    
int willusgs_init(FILE *out)

    {
    int i,status;
#if (defined(WIN32) || defined(WIN64))
#if (defined(WIN64))
    static char *gsnames[]={"gsdll64.dll","gswin64c.exe","gsdll32.dll","gswin32c.exe",""};
#else
    static char *gsnames[]={"gsdll32.dll","gswin32c.exe",""};
#endif
    static char *folders[]={"+\\Program Files\\gs","+\\Program Files (x86)\\gs",
                            "+\\Program Files\\ghostgum","+\\Program Files (x86)\\ghostgum",
                            "\\Program Files\\gs*","\\Program Files (x86)\\gs*",
                            "\\Program Files\\ghostgum*","\\Program Files (x86)\\ghostgum*",
                            "+\\gs","+\\ghostgum","\\gs*","\\ghostgum*",""};
#else
    static char *gsnames[]={"gs",""};
    static char *folders[]={"/usr/bin","/usr/share/gs","/usr/local/gs","/opt/gs",
                            "/usr/share/gs*","/usr/local/gs*","/opt/gs*",""};
#endif
    

    if (willusgs_inited)
        return(0);
    willusgs_name[0]='\0';
    willusgs_isdll=0;
    /*
    ** Look in registry first
    */
#if (defined(WIN32) || defined(WIN64))
    if (!win_registry_search(willusgs_name,511,"GS_DLL","software\\gpl ghostscript",1))
        {
        if (LoadLibrary(willusgs_name)!=NULL)
            FreeLibrary((HMODULE)willusgs_name);
        else
            {
            char basepath[511];
            wfile_basepath(basepath,willusgs_name);
#if (defined(WIN64))
            wfile_fullname(willusgs_name,basepath,"gswin64c.exe");
            if (wfile_status(willusgs_name)!=1)
                {
#endif
                wfile_fullname(willusgs_name,basepath,"gswin32c.exe");
                if (wfile_status(willusgs_name)!=1)
                    willusgs_name[0]='\0';
#if (defined(WIN64))
                }
#endif
            }
        }
#endif
    /*
    ** Search WILLUSGS_PATH and/or common folders
    */
    if (willusgs_name[0]=='\0')
        {
        for (i=0;gsnames[i][0]!='\0';i++)
            {
            status=wfile_find_file(willusgs_name,gsnames[i],folders,"cde",1,1,1,"WILLUSGS_PATH");
            if (!status)
                {
                break;
                }
            }
        if (gsnames[i][0]=='\0')
            willusgs_name[0]='\0';
        }
    /*
    ** Still not found??
    */
    if (willusgs_name[0]=='\0' || wfile_status(willusgs_name)!=1)
        {
        nprintf(out,"\n\aCan't find ghostscript command file: ");
        for (i=0;gsnames[i][0]!='\0';i++)
            nprintf(out,"%s%s",i>0?" or ":" ",gsnames[i]);
        nprintf(out,"\n\nIf you have not installed Ghostscript, please install it.\n"
                    "(Google it to find the install package.)\n"
                    "Otherwise, set the environment variable WILLUSGS_PATH to point to\n"
                    "the folder where the ghostscript command file is located.\n");
        return(-1);
        }
    else
        nprintf(out,"Ghostscript found:  '%s'\n",willusgs_name);
#if (defined(WIN32) || defined(WIN64))
    willusgs_isdll = (!stricmp(wfile_ext(willusgs_name),"dll"));
    if (willusgs_isdll)
        {
        willusgs_lib=LoadLibrary(willusgs_name);
        if (willusgs_lib==NULL)
            {
            nprintf(out,"Internal error!  DLL load failed for %s!\n",willusgs_name);
            nprintf(out,"%s\n",win_lasterror());
            return(-2);
            }
        if (    (gsapi_new_instance = (apifunc_ptr)GetProcAddress(willusgs_lib, (LPCSTR)"gsapi_new_instance"))==NULL
             || (gsapi_set_arg_encoding = (apifunc_int)GetProcAddress(willusgs_lib, (LPCSTR)"gsapi_set_arg_encoding"))==NULL
             || (gsapi_init_with_args = (apifunc_int_chararray)GetProcAddress(willusgs_lib, (LPCSTR)"gsapi_init_with_args"))==NULL
             || (gsapi_exit = (apifunc_void)GetProcAddress(willusgs_lib, (LPCSTR)"gsapi_exit"))==NULL
             || (gsapi_delete_instance = (apifunc_void)GetProcAddress(willusgs_lib, (LPCSTR)"gsapi_delete_instance"))==NULL
             || (gsapi_set_stdio = (apifunc_stdfuncx3)GetProcAddress(willusgs_lib, (LPCSTR)"gsapi_set_stdio"))==NULL)
            {
            willusgs_close();
            nprintf(out,"Can't find entry points in gsdll32.dll.\n");
            return(-3);
            }
        }
#endif
    willusgs_inited=1;
    willusgs_device_width_pts=willusgs_device_height_pts=-1;
    return(0);
    }


int willusgs_exec(int argc,char *argv[],FILE *out)

    {
    int i,status;
    char cmd[1024];

/*
{
int i;
printf("willusgs_exec:\n");
for (i=0;i<argc;i++)
printf("    argv[%d]='%s'\n",i,argv[i]);
}
*/
    willusgs_init(out);
#if (defined(WIN32) || defined(WIN64))
    if (willusgs_isdll)
        {
        int status,status1;
        void *gsinst;

        gsinst=NULL; /* Must be set to NULL before call to gsapi_new_instance */
        status=(*gsapi_new_instance)(&gsinst,NULL);
        if (status)
            {
            nprintf(out,"Cannot create GS instance!\n");
            return(-1);
            }
        status=(*gsapi_set_arg_encoding)(gsinst,GS_ARG_ENCODING_UTF8);
        if (status)
            {
            nprintf(out,"Cannot set GS encoding!\n");
            return(-2);
            }
        /* Don't echo chars to screen */
        gsapi_set_stdio(gsinst,NULL,gsdll_stdio,gsdll_stdio);
/*
printf("Calling dll...\n");
for (i=0;i<argc;i++)
printf("    argv[%d]='%s'\n",i,argv[i]);
*/
        status=(*gsapi_init_with_args)(gsinst,argc,argv);
        status1=(*gsapi_exit)(gsinst);
        if (status==0 || status==-101)
            status=status1;
        (*gsapi_delete_instance)(gsinst);
        if (status==0 || status==-101)
            return(0);
        return(-2);
        }
    strcpy(cmd,"\"");
#else
    cmd[0]='\0';
#endif
    sprintf(&cmd[strlen(cmd)],"\"%s\"",willusgs_name);
    for (i=1;i<argc;i++)
        sprintf(&cmd[strlen(cmd)]," \"%s\"",argv[i]);
/*
#if (defined(WIN32) || defined(WIN64))
    strcat(cmd," 1> nul 2> nul\"");
#else
    strcat(cmd," 1> /dev/null 2>&1");
#endif
*/
    status=system(cmd);
    return(status);
    }


#if (defined(WIN32) || defined(WIN64))
static int gsdll_stdio(void *instance,const char *str,int len)

    {
    return(len);
    }
#endif


void willusgs_close(void)

    {
#if (defined(WIN32) || defined(WIN64))
    if (willusgs_isdll && willusgs_lib!=NULL)
        FreeLibrary(willusgs_lib);
    willusgs_lib = NULL;
#endif
    willusgs_inited = 0;
    }
#endif /* HAVE_GHOSTSCRIPT */







k2pdfopt_v2.54/willuslib/pdfwrite.c

/*
** pdfwrite.c   Routines to help write a PDF file.
**
** Part of willus.com general purpose C code library.
**
** Copyright (C) 2022  http://willus.com
**
** This program is free software: you can redistribute it and/or modify
** it under the terms of the GNU Affero General Public License as
** published by the Free Software Foundation, either version 3 of the
** License, or (at your option) any later version.
**
** This program is distributed in the hope that it will be useful,
** but WITHOUT ANY WARRANTY; without even the implied warranty of
** MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
** GNU Affero General Public License for more details.
**
** You should have received a copy of the GNU Affero General Public License
** along with this program.  If not, see <http://www.gnu.org/licenses/>.
**
*/

#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include <math.h>
#include "willus.h"

#ifdef HAVE_Z_LIB
#include <zlib.h>
#endif

#define MAXPDFPAGES 10000

#define ABOVEBASEMEAN 0.6
#define WIDTHMEAN     0.45
#define NEXTCHARMEAN  0.12

extern WILLUSCHARINFO pdffonts_helvetica[];

static int lastfont=-1;
static double lastfontsize=-1;

static void pdffile_start(PDFFILE *pdf,int pages_at_end);
static int pdffile_page_reference(PDFFILE *pdf,int pageno);
static void pdffile_unicode_map(PDFFILE *pdf,WILLUSCHARMAPLIST *cmaplist,int nf);
static void thumbnail_create(WILLUSBITMAP *thumb,WILLUSBITMAP *bmp);
static void pdffile_bmp_stream(PDFFILE *pdf,WILLUSBITMAP *bmp,int quality,int halfsize,int thumb);
static void bmp_flate_decode(WILLUSBITMAP *bmp,FILE *f,compress_handle handle,int halfsize);
static void pdffile_new_object(PDFFILE *pdf,int flags);
static void pdffile_add_object(PDFFILE *pdf,PDFOBJECT *object);
#ifdef HAVE_Z_LIB
static int pdf_numpages_1(void *ptr,int bufsize);
static int decodecheck(FILE *f,int np);
static int wpdf_getline(char *buf,int maxlen,FILE *f);
static int wpdf_getbufline(char *buf,int maxlen,char *opbuf,int *i0,int bufsize);
#endif
static void insert_length(FILE *f,long pos,int len);
static void ocrwords_to_pdf_stream(OCRWORDS *ocrwords,FILE *f,double dpi,
                                   double page_height_pts,int text_render_mode,
                                   WILLUSCHARMAPLIST *cmaplist,int use_spaces,int ocr_flags);
static double ocrwords_median_size(OCRWORDS *ocrwords,double dpi,WILLUSCHARMAPLIST *cmaplist);
static void ocrword_width_and_maxheight(OCRWORD *word,double *width,double *maxheight,
                                        WILLUSCHARMAPLIST *cmaplist,double *charpos);
static double size_round_off(double size,double median_size,double log_size_increment);
static void ocrwords_optimize_spaces(OCRWORD *sentence,OCRWORD *word,int n,double dpi,
                                     WILLUSCHARMAPLIST *cmaplist,int optimize);
static void ocrwords_sentence_construct(OCRWORD *sentence,OCRWORD *word,int n,int *nspaces);
static void sentence_check_alignment(OCRWORD *word,int n,int *nspaces,double *pos,
                                     WILLUSCHARMAPLIST *cmaplist);
static void ocrword_to_pdf_stream(OCRWORD *word,FILE *f,double dpi,
                                  double page_height_pts,double median_size_pts,
                                  WILLUSCHARMAPLIST *cmaplist,int ocr_flags);
static void willuscharmaplist_init(WILLUSCHARMAPLIST *list);
static void willuscharmaplist_free(WILLUSCHARMAPLIST *list);
static void willuscharmaplist_add_charmap(WILLUSCHARMAPLIST *list,int unichar);
static int  willuscharmaplist_maxcid(WILLUSCHARMAPLIST *list);
static int  willuscharmaplist_cid_index(WILLUSCHARMAPLIST *list,int unichar);
static void willuscharmaplist_populate(WILLUSCHARMAPLIST *cmaplist,OCRWORDS *ocrwords);
static void willuscharmaplist_populate_string(WILLUSCHARMAPLIST *cmaplist,char *s);

/* Outline support functions */
static int wpdfoutline_within(WPDFOUTLINE *outline,WPDFOUTLINE *outline1);
static int legal_pdf_encoded_byte(int c);


FILE *pdffile_init(PDFFILE *pdf,char *filename,int pages_at_end)

    {
    pdf->n=pdf->na=0;
    pdf->object=NULL;
    pdf->pae=0;
    pdf->imc=0;
    strncpy(pdf->filename,filename,511);
    pdf->filename[511]='\0';
    pdf->f = wfile_fopen_utf8(filename,"wb");
    if (pdf->f!=NULL)
        fclose(pdf->f);
    pdf->f = wfile_fopen_utf8(filename,"rb+");
    if (pdf->f!=NULL)
        pdffile_start(pdf,pages_at_end);
    return(pdf->f);
    }

void pdffile_close(PDFFILE *pdf)

    {
    if (pdf->f!=NULL)
        {
        fclose(pdf->f);
        pdf->f=NULL;
        }
    willus_mem_free((double **)&pdf->object,"pdffile_close");
    pdf->n=pdf->na=pdf->imc=0;
    }


static void pdffile_start(PDFFILE *pdf,int pages_at_end)

    {
    fprintf(pdf->f,"%%PDF-1.3 \n");
    pdffile_new_object(pdf,2);
    fprintf(pdf->f,"<<\n"
                   "/Pages ");
    fflush(pdf->f);
    fseek(pdf->f,0L,1);
    pdf->object[pdf->n-1].ptr[1]=ftell(pdf->f);
    if (pages_at_end)
        fprintf(pdf->f,"      ");
    else
        fprintf(pdf->f,"2");
    fprintf(pdf->f," 0 R\n"
                   "/Outlines ");
    fflush(pdf->f);
    fseek(pdf->f,0L,1);
    pdf->object[pdf->n-1].ptr[2]=ftell(pdf->f);
    fprintf(pdf->f,"       0 R\n"
                   "/Type /Catalog\n"
                   ">>\n"
                   "endobj\n");
    if (!pages_at_end)
        {
        int i;
        char cline[73];
        pdffile_new_object(pdf,4);
        fprintf(pdf->f,"<<\n"
                       "/Type /Pages\n"
                       "/Kids [");
        fflush(pdf->f);
        fseek(pdf->f,0L,1);
        pdf->pae=ftell(pdf->f);
        cline[0]='%';
        cline[1]='%';
        for (i=2;i<71;i++)
            cline[i]=' ';
        cline[71]='\n';
        cline[72]='\0';
        for (i=0;i<120;i++)
            fprintf(pdf->f,"%s",cline);
        }
    else
        pdf->pae=0;
    }


int pdffile_page_count(PDFFILE *pdf)

    {
    int i,np;

    for (np=i=0;i<pdf->n;i++)
        if (pdf->object[i].flags&1)
            np++;
    return(np);
    }


static int pdffile_page_reference(PDFFILE *pdf,int pageno)

    {
    int i,np;

    for (np=i=0;i<pdf->n;i++)
        if (pdf->object[i].flags&1)
            {
            np++;
            if (np==pageno)
                return(i+1);
            }
    return(-1);
    }


/*
** Must be called after all pages are added
*/
void pdffile_add_outline(PDFFILE *pdf,WPDFOUTLINE *outline)

    {
    int i,n0,n,nl,np,rcount;

    if (outline==NULL)
        return;
    np=pdffile_page_count(pdf);
    wpdfoutline_fill_in_blank_dstpages(outline,np);
    n=wpdfoutline_num_anchors_recursive(outline);
    if (n==0)
         return;
    nl=wpdfoutline_num_anchors_on_level(outline,&rcount);
    /* Outline head */
    pdffile_new_object(pdf,4);
    fprintf(pdf->f,"<<\n"
                   "  /Count %d\n"
                   "  /First %d 0 R\n"
                   "  /Last %d 0 R\n"
                   "  /Type /Outlines\n"
                   ">>\n"
                   "endobj\n\n",
                   nl,pdf->n+1,pdf->n+1+rcount*2);
    n0=pdf->n+1;
    for (i=0;i<n;i++)
        {
        WPDFOUTLINE *local,*next;

        pdffile_new_object(pdf,8);
        local=wpdfoutline_by_index(outline,i);
        fprintf(pdf->f,"<<\n"
                       "  /A %d 0 R\n",pdf->n+1);
        if (local->down!=NULL)
            {
            int nl2,rc2;

            nl2=wpdfoutline_num_anchors_on_level(local->down,&rc2);
            fprintf(pdf->f,"  /Count %d\n"
                           "  /First %d 0 R\n"
                           "  /Last %d 0 R\n",
                           nl2,
                           pdf->n+2,
                           pdf->n+2+rc2*2);
            }
        if (local->next!=NULL)
            {
            int rc2;
            rc2=wpdfoutline_num_anchors_recursive(local->down);
            fprintf(pdf->f,"  /Next %d 0 R\n",pdf->n+2+rc2*2);
            }
        next=wpdfoutline_previous(outline,local);
        if (next!=NULL)
            fprintf(pdf->f,"  /Prev %d 0 R\n",n0+wpdfoutline_index(outline,next)*2);
        next=wpdfoutline_parent(outline,local);
        if (next!=NULL)
            fprintf(pdf->f,"  /Parent %d 0 R\n",n0+wpdfoutline_index(outline,next)*2);
        else
            fprintf(pdf->f,"  /Parent %d 0 R\n",n0-1);
        fprintf(pdf->f,"  /Title ");
        pdf_utf8_out(pdf->f,local->title);
        fprintf(pdf->f,"\n"
                       ">>\n"
                       "endobj\n\n");
        pdffile_new_object(pdf,16);
        fprintf(pdf->f,"<<\n"
                       "  /D [ %d 0 R /Fit ]\n"
                       "  /S /GoTo\n"
                       ">>\n"
                       "endobj\n\n",pdffile_page_reference(pdf,local->dstpage+1));
        }
    }


void pdf_utf8_out(FILE *out,char *utf8_text)


    {
    STRBUF _s,*s;

    s=&_s;
    strbuf_init(s);
    strbuf_cat_pdf_utf8(s,utf8_text);
    strbuf_to_file(s,out);
    strbuf_free(s);
    }
    

void strbuf_cat_pdf_utf8(STRBUF *s,char *utf8)

    {
    static char *funcname="strbuf_cat_pdf_utf8";
    int i,len,docenc;
    int *d;
    unsigned char *de;

    willus_mem_alloc_warn((void **)&de,strlen(utf8)+2,funcname,10);
    docenc=wpdf_docenc_from_utf8((char *)de,utf8,strlen(utf8)+1);
    if (docenc)
        {
        char buf[32];
        strbuf_cat_ex2(s,"(",0);
        for (i=0;de[i]!='\0';i++)
            {
            if (de[i]>=32 && de[i]<=127)
                {
                buf[0]=de[i];
                buf[1]='\0';
                }
            else
                sprintf(buf,"\\%03o",de[i]);
            strbuf_cat_ex2(s,buf,0);
            }
        strbuf_cat_ex2(s,")",0);
        }
    willus_mem_free((double **)&de,funcname);
    if (docenc)
        return;
    /* If UTF-8 text can't be PDF document-encoded, convert to Unicode-16 */
    len=strlen(utf8)+2;
    willus_mem_alloc_warn((void **)&d,sizeof(int)*len,funcname,10);
    len=utf8_to_unicode(d,utf8,len-1);
    strbuf_cat_ex2(s,"<FEFF",0);
    for (i=0;i<len;i++)
        {
        char buf[32];
        sprintf(buf,"%04X",d[i]);
        strbuf_cat_ex2(s,buf,0);
        }
    strbuf_cat_ex2(s,">",0);
    willus_mem_free((double **)&d,funcname);
    }


void pdffile_add_bitmap(PDFFILE *pdf,WILLUSBITMAP *bmp,double dpi,int quality,int halfsize)

    {
    pdffile_add_bitmap_with_ocrwords(pdf,bmp,dpi,quality,halfsize,NULL,1);
    }


/*
** Use quality=-1 for PNG
**
** If quality < 0, the deflate (PNG-style) method is used.
**
** halfsize==0 for 8-bits per color plane
**         ==1 for 4-bits per color plane
**         ==2 for 2-bits per color plane
**         ==3 for 1-bit  per color plane
**
** ocr_render_flags
**     Bit 1 (1):  1=Show source bitmap
**     Bit 2 (2):  1=Show OCR text
**     Bit 3 (4):  1=Box around text
**     Bit 4 (8):  1=Use spaces, 1 space per word
**     Bit 5 (16): 1=Use spaces, optimize number of spaces per word
**     Bit 6 (32): 1=Do not round off font sizes
**
*/
void pdffile_add_bitmap_with_ocrwords(PDFFILE *pdf,WILLUSBITMAP *bmp,double dpi,
                                      int quality,int halfsize,OCRWORDS *ocrwords,
                                      int ocr_render_flags)

    {
    double pw,ph;
    int ptr1,ptr2,ptrlen,showbitmap,nf;
    WILLUSCHARMAPLIST *cmaplist,_cmaplist;

/*
{
int i;
printf("ADDING BITMAP.\n");
printf("    Words=%d\n",ocrwords->n);
printf("    dpi=%g\n",dpi);
printf("    bmp=%dx%d\n",bmp->width,bmp->height);
for (i=0;i<ocrwords->n;i++)
printf("    OCR %s: (c=%d,r=%d) (%dx%d)\n",
ocrwords->word[i].text,
ocrwords->word[i].c,
ocrwords->word[i].r,
ocrwords->word[i].w,
ocrwords->word[i].h);
}
*/
    lastfont=-1;
    lastfontsize=-1;
    /* Fix: 24 Nov 2016 */
    showbitmap = (ocr_render_flags&5);
    /* If only showing boxes, clear the bitmap */
    if (showbitmap && !(ocr_render_flags&1))
        bmp_fill(bmp,255,255,255);

    pw=bmp->width*72./dpi;
    ph=bmp->height*72./dpi;

    /* New page object */
    pdffile_new_object(pdf,3);
    pdf->imc++;
    fprintf(pdf->f,"<<\n"
                   "/Type /Page\n"
                   "/Parent ");
    fflush(pdf->f);
    fseek(pdf->f,0L,1);
    pdf->object[pdf->n-1].ptr[1]=ftell(pdf->f);
    fprintf(pdf->f,"%s 0 R\n"
                   "/Resources\n    <<\n",
                   pdf->pae>0 ? "2" : "      ");
    if (ocrwords!=NULL)
        {
        int maxid,ifont;
        cmaplist=&_cmaplist;
        willuscharmaplist_init(cmaplist);
        /*
        ** Map all unicode chars to fonts
        */
        willuscharmaplist_populate(cmaplist,ocrwords);
        maxid=willuscharmaplist_maxcid(cmaplist);
        nf=(maxid>>8)&0xfff;
// nf++;
        /*
        ** Declare the fonts (all Helvetica, but w/different unicode mappings)
        */
        fprintf(pdf->f,"    /Font << /F1 << /Type /Font /Subtype /Type1 /BaseFont /Helvetica /Encoding /WinAnsiEncoding >>");
        for (ifont=1;ifont<=nf;ifont++)
            fprintf(pdf->f,"\n             /F%d << /Type /Font /Subtype /Type1 /BaseFont /Helvetica /Encoding /WinAnsiEncoding /ToUnicode %d 0 R >>",ifont+1,pdf->n+ifont);
        fprintf(pdf->f," >>\n");
        }
    else
        nf=0;
    if (showbitmap)
        fprintf(pdf->f,"    /XObject << /Im%d %d 0 R >>\n"
                   "    /ProcSet [ /PDF /Text /ImageC ]\n",
                   pdf->imc,pdf->n+nf+2);
    fprintf(pdf->f,"    >>\n"
                   "/MediaBox [0 0 %.1f %.1f]\n"
                   "/CropBox [0 0 %.1f %.1f]\n"
                   "/Contents %d 0 R\n",
                   pw,ph,pw,ph,
                   pdf->n+nf+1); /* Contents stream */
    if (showbitmap)
        fprintf(pdf->f,"/Thumb %d 0 R\n",pdf->n+nf+3);
    fprintf(pdf->f,">>\n"
                   "endobj\n");

    /*
    ** Write the unicode mappings for each font to the PDF file
    */
    if (ocrwords!=NULL)
        {
        int i;
        for (i=0;i<nf;i++)
            pdffile_unicode_map(pdf,cmaplist,i+1);
        }

    /* Execution stream:  draw bitmap and OCR words */
    pdffile_new_object(pdf,0);
    fprintf(pdf->f,"<< /Length ");
    fflush(pdf->f);
    fseek(pdf->f,0L,1);
    ptrlen=ftell(pdf->f);
    fprintf(pdf->f,"         >>\n"
                   "stream\n");
    fflush(pdf->f);
    fseek(pdf->f,0L,1);
    ptr1=ftell(pdf->f);
    if (showbitmap)
        fprintf(pdf->f,"q\n%.1f 0 0 %.1f 0 0 cm\n/Im%d Do\nQ\n",pw,ph,pdf->imc);
    if (ocrwords!=NULL)
        {
        int use_spaces;

        if (ocr_render_flags&16)
            use_spaces=2;
        else if (ocr_render_flags&8)
            use_spaces=1;
        else
            use_spaces=0;
        ocrwords_to_pdf_stream(ocrwords,pdf->f,dpi,ph,(ocr_render_flags&2)?0:3,cmaplist,use_spaces,
                               ocr_render_flags);
        /* 2-1-14: Fix memory leak */
        willuscharmaplist_free(cmaplist);
        }
    if (ocr_render_flags&4)
        ocrwords_box(ocrwords,bmp);
    fflush(pdf->f);
    fseek(pdf->f,0L,1);
    ptr2=ftell(pdf->f);
    fprintf(pdf->f,"endstream\n"
                   "endobj\n");
    insert_length(pdf->f,ptrlen,ptr2-ptr1);
    if (showbitmap)
        {
        /* Stream the bitmap */
        pdffile_bmp_stream(pdf,bmp,quality,halfsize,0);
        /* Stream the thumbnail */
        pdffile_bmp_stream(pdf,bmp,quality,halfsize,1);
        }
    }

/*
** Example fonts string:
**     /Font << /F1 << /Type /Font /Subtype /Type1 /BaseFont /Helvetica >>
**              /F2 << /Type /Font /Sybtype /Type1 /BaseFont /Helvetica-Bold >> >>
**
*/
void pdffile_add_page_with_stream(PDFFILE *pdf,char *fonts,char *streamtext)

    {
    int ptr1,ptr2,ptrlen;

    lastfont=-1;
    lastfontsize=-1;

    /* New page object */
    pdffile_new_object(pdf,3);
    fprintf(pdf->f,"<<\n"
                   "/Type /Page\n"
                   "/MediaBox [0 0 612 792]\n"
                   "/Rotate 0\n"
                   "/Parent ");
    fflush(pdf->f);
    fseek(pdf->f,0L,1);
    pdf->object[pdf->n-1].ptr[1]=ftell(pdf->f);
    fprintf(pdf->f,"%s 0 R\n"
                   "/Resources\n    <<\n",
                   pdf->pae>0 ? "2" : "      ");
    fprintf(pdf->f,"    /Procset [ /PDF /Text ]\n");
    if (fonts!=NULL && fonts[0]!='\0')
        fprintf(pdf->f,"    %s\n",fonts);
    fprintf(pdf->f," >>\n");
    fprintf(pdf->f,"/Contents %d 0 R\n",
                   pdf->n+1); /* Contents stream */
    fprintf(pdf->f,">>\n"
                   "endobj\n");

    /* Execution stream:  Write the text stream */
    pdffile_new_object(pdf,0);
    fprintf(pdf->f,"<< /Length ");
    fflush(pdf->f);
    fseek(pdf->f,0L,1);
    ptrlen=ftell(pdf->f);
    fprintf(pdf->f,"         >>\n"
                   "stream\n");
    fflush(pdf->f);
    fseek(pdf->f,0L,1);
    ptr1=ftell(pdf->f);
    fprintf(pdf->f,"%s\n",streamtext);
    fflush(pdf->f);
    fseek(pdf->f,0L,1);
    ptr2=ftell(pdf->f);
    fprintf(pdf->f,"endstream\n"
                   "endobj\n");
    insert_length(pdf->f,ptrlen,ptr2-ptr1);
    }


static void pdffile_unicode_map(PDFFILE *pdf,WILLUSCHARMAPLIST *cmaplist,int nf)

    {
    int i,c;
    int *uni;
    static char *funcname="pdffile_unicode_map";

// if(nf>1)nf--;
    willus_mem_alloc_warn((void **)&uni,sizeof(int)*256,funcname,10);
    for (i=0;i<256;i++)
        uni[i]=-1;
    pdffile_new_object(pdf,0);
    for (i=c=0;i<cmaplist->n;i++)
        {
        if (((cmaplist->cmap[i].cid>>8)&0xfff)==nf)
            {
            uni[cmaplist->cmap[i].cid&0xff]=cmaplist->cmap[i].unicode;
            c++;
            }
        }
    if (c>0)
        {
        int ptr1,ptr2,ptrlen;

        fprintf(pdf->f,"<< /Length ");
        fflush(pdf->f);
        fseek(pdf->f,0L,1);
        ptrlen=ftell(pdf->f);
        fprintf(pdf->f,"         >>\n"
                       "stream\n");
        fflush(pdf->f);
        fseek(pdf->f,0L,1);
        ptr1=ftell(pdf->f);
        fprintf(pdf->f,"/CIDInit /ProcSet findresource begin\n"
                       "12 dict begin\n"
                       "begincmap\n"
                       "/CIDSystemInfo\n"
                       "<< /Registry (UC%03d)\n"
                       "/Ordering (T42UV)\n"
                       "/Supplement 0\n"
                       ">> def\n"
                       "/CMapName /UC%03d def\n"
                       "/CMapType 2 def\n"
                       "1 begincodespacerange\n"
                       "<00> <FF>\n"
                       "endcodespacerange\n"
                       "%d beginbfchar\n",nf,nf,c);
        for (i=0;i<256;i++)
            if (uni[i]>=0)
                fprintf(pdf->f,"<%02x> <%04x>\n",i,uni[i]);
        fprintf(pdf->f,"endbfchar\n"
                       "endcmap\n"
                       "CMapName currentdict /CMap defineresource pop\n"
                       "end\n"
                       "end\n"
                       "endstream\n");
        fflush(pdf->f);
        fseek(pdf->f,0L,1);
        ptr2=ftell(pdf->f);
        fprintf(pdf->f,"endstream\n"
                       "endobj\n");
        insert_length(pdf->f,ptrlen,ptr2-ptr1);
        }
    else
        fprintf(pdf->f,"endobj\n");
    willus_mem_free((double **)&uni,funcname);
    }


static void thumbnail_create(WILLUSBITMAP *thumb,WILLUSBITMAP *bmp)

    {
    if (bmp->width > bmp->height)
        {
        thumb->width = bmp->width<106 ? bmp->width : 106;
        thumb->height = (int)(((double)bmp->height/bmp->width)*thumb->width+.5);
        if (thumb->height<1)
            thumb->height=1;
        }
    else
        {
        thumb->height = bmp->height<106 ? bmp->height : 106;
        thumb->width = (int)(((double)bmp->width/bmp->height)*thumb->height+.5);
        if (thumb->width<1)
            thumb->width=1;
        }
    bmp_resample(thumb,bmp,0.,0.,(double)bmp->width,(double)bmp->height,
                 thumb->width,thumb->height);
    if (bmp->bpp==8)
        bmp_convert_to_greyscale(thumb);
    }


static void pdffile_bmp_stream(PDFFILE *pdf,WILLUSBITMAP *src,int quality,int halfsize,int thumb)

    {
    int ptrlen,ptr1,ptr2,bpc;
    WILLUSBITMAP *bmp,_bmp;

    if (thumb)
        {
        bmp=&_bmp;
        bmp_init(bmp);
        thumbnail_create(bmp,src);
        }
    else
        bmp=src;
    if (quality<0 && halfsize>0 && halfsize<4)
        bpc=8>>halfsize;
    else
        bpc=8;
    /* The bitmap */
    pdffile_new_object(pdf,0);
    fprintf(pdf->f,"<<\n");
    if (!thumb)
        fprintf(pdf->f,"/Type /XObject\n"
                       "/Subtype /Image\n");
#ifdef HAVE_JPEG_LIB
    if (quality>0)
        fprintf(pdf->f,"/Filter %s/DCTDecode%s\n",thumb?"[ ":"",thumb?" ]":"");
#endif
#if (defined(HAVE_JPEG_LIB) && defined(HAVE_Z_LIB))
    else
#endif
#ifdef HAVE_Z_LIB
        fprintf(pdf->f,"/Filter %s/FlateDecode%s\n",thumb?"[ ":"",thumb?" ]":"");
#endif
    fprintf(pdf->f,"/Width %d\n"
                   "/Height %d\n"
                   "/ColorSpace /Device%s\n"
                   "/BitsPerComponent %d\n"
                   "/Length ",
                   bmp->width,bmp->height,
                   bmp->bpp==8?"Gray":"RGB",
                   bpc);
    fflush(pdf->f);
    fseek(pdf->f,0L,1);
    ptrlen=(int)ftell(pdf->f);
    fprintf(pdf->f,"         \n"
                   ">>\n"
                   "stream\n");
    fflush(pdf->f);
    fseek(pdf->f,0L,1);
    ptr1=(int)ftell(pdf->f);
#ifdef HAVE_JPEG_LIB
    if (quality>0)
        {
        bmp_write_jpeg_stream(bmp,pdf->f,quality,NULL);
        fprintf(pdf->f,"\n");
        }
    else
#endif
        {
        compress_handle h;
        h=compress_start(pdf->f,7); /* compression level = 7 */
        bmp_flate_decode(bmp,pdf->f,h,halfsize);
        compress_done(pdf->f,&h);
        fprintf(pdf->f,"\n");
        }
    fflush(pdf->f);
    fseek(pdf->f,0L,1);
    ptr2=(int)ftell(pdf->f)-1;
    fprintf(pdf->f,"endstream\nendobj\n");
    insert_length(pdf->f,ptrlen,ptr2-ptr1);
    if (thumb)
        bmp_free(bmp);
    }



/*
** halfsize==0 for 8-bits per color plane
**         ==1 for 4-bits per color plane
**         ==2 for 2-bits per color plane
**         ==3 for 1-bit  per color plane
**
** To do:  Check for errors when writing
*/
static void bmp_flate_decode(WILLUSBITMAP *bmp,FILE *f,compress_handle handle,int halfsize)

    {
    int row;
    static char *funcname="bmp_flate_decode";

    if (halfsize==1)
        {
        int w2,nb;
        unsigned char *data;
        nb=bmp->bpp==8 ? bmp->width : bmp->width*3;
        w2=(nb+1)/2;
        willus_mem_alloc_warn((void **)&data,w2,funcname,10);
        for (row=0;row<bmp->height;row++)
            {
            int i;
            unsigned char *p;
            p=bmp_rowptr_from_top(bmp,row);
            for (i=0;i<w2-1;i++,p+=2)
                data[i]=(p[0] & 0xf0) | (p[1] >> 4);
            if (nb&1)
                data[i]=p[0]&0xf0;
            else
                data[i]=(p[0]&0xf0) | (p[1] >> 4);
            compress_write(f,handle,data,w2);
            }
        willus_mem_free((double **)&data,funcname);
        }
    else if (halfsize==2)
        {
        int w2,nb;
        unsigned char *data;
        nb=bmp->bpp==8 ? bmp->width : bmp->width*3;
        w2=(nb+3)/4;
        willus_mem_alloc_warn((void **)&data,w2,funcname,10);
        for (row=0;row<bmp->height;row++)
            {
            int i,j,k;
            unsigned char *p;
            p=bmp_rowptr_from_top(bmp,row);
            for (i=0;i<w2-1;i++,p+=4)
                data[i]=(p[0] & 0xc0) | ((p[1] >> 2)&0x30) | ((p[2]>>4)&0xc) | (p[3]>>6);
            data[i]=0;
            j=(nb&3);
            if (j==0)
                j=4;
            for (k=0;k<j;k++)
                data[i]|=((p[k]&0xc0)>>(k*2));
            compress_write(f,handle,data,w2);
            }
        willus_mem_free((double **)&data,funcname);
        }
    else if (halfsize==3)
        {
        int w2,nb;
        unsigned char *data;
        nb=bmp->bpp==8 ? bmp->width : bmp->width*3;
        w2=(nb+7)/8;
        willus_mem_alloc_warn((void **)&data,w2,funcname,10);
        for (row=0;row<bmp->height;row++)
            {
            int i,j,k;
            unsigned char *p;
            p=bmp_rowptr_from_top(bmp,row);
            for (i=0;i<w2-1;i++,p+=8)
                data[i]=(p[0] & 0x80) | ((p[1]&0x80) >> 1)
                                      | ((p[2]&0x80) >> 2)
                                      | ((p[3]&0x80) >> 3)
                                      | ((p[4]&0x80) >> 4)
                                      | ((p[5]&0x80) >> 5)
                                      | ((p[6]&0x80) >> 6)
                                      | ((p[7]&0x80) >> 7);
            data[i]=0;
            j=(nb&7);
            if (j==0)
                j=8;
            for (k=0;k<j;k++)
                data[i]|=((p[k]&0x80)>>k);
            compress_write(f,handle,data,w2);
            }
        willus_mem_free((double **)&data,funcname);
        }
    else
        {
        int nb;
        nb=bmp->bpp==8 ? bmp->width : bmp->width*3;
        for (row=0;row<bmp->height;row++)
            {
            unsigned char *p;
            p=bmp_rowptr_from_top(bmp,row);
            compress_write(f,handle,p,nb);
            }
        }
    }


void pdffile_finish(PDFFILE *pdf,char *title,char *author,char *producer,char *cdate)

    {
    int icat,i,pagecount;
    time_t now;
    struct tm today;
    size_t ptr;
    char nbuf[12];
    char buf[128];
    char mdate[128];
    char basename[256];

    time(&now);
    today=(*localtime(&now));

    /* Insert outline reference if available */
    for (i=0;i<pdf->n;i++)
        if (pdf->object[i].flags&4)
            break;
    if (i<pdf->n)
        {
        fflush(pdf->f);
        fseek(pdf->f,pdf->object[0].ptr[2],0);
        sprintf(nbuf,"%6d",i+1);
        fwrite(nbuf,1,6,pdf->f);
        }
    else
        {
        fflush(pdf->f);
        fseek(pdf->f,pdf->object[0].ptr[2]-10,0);
        strcpy(nbuf,"%% ");
        fwrite(nbuf,1,3,pdf->f);
        }
        
    ptr=0; /* Avoid compiler warning */
    fseek(pdf->f,0L,2);
    if (pdf->pae==0)
        {
        pdffile_new_object(pdf,0);
        icat=pdf->n;
        fprintf(pdf->f,"<<\n"
                   "/Type /Pages\n"
                   "/Kids [");
        }
    else
        {
        fflush(pdf->f);
        fseek(pdf->f,0L,1);
        ptr=ftell(pdf->f);
        icat=pdf->n;
        fseek(pdf->f,pdf->pae,0);
        }
    for (pagecount=i=0;i<pdf->n;i++)
        if (pdf->object[i].flags&1)
            {
            pagecount++;
            if (pagecount>MAXPDFPAGES && pdf->pae>0)
                {
                printf("WILLUS lib %s:  PDF page counts > %d not supported!\n",
                       willuslibversion(),MAXPDFPAGES);
                exit(10);
                }
            fprintf(pdf->f," %d 0 R",i+1);
            }
    fprintf(pdf->f," ]\n"
                   "/Count %d\n"
                   ">>\n"
                   "endobj\n",pagecount);
    if (pdf->pae > 0)
        {
        fseek(pdf->f,ptr,0);
        }

    pdffile_new_object(pdf,0);
    if (producer==NULL)
        sprintf(buf,"WILLUS lib %s",willuslibversion());
    else
        buf[0]='\0';
    for (i=0;buf[i]!='\0';i++)
        if (buf[i]=='(' || buf[i]==')')
            buf[i]=' ';
    sprintf(mdate,"D:%04d%02d%02d%02d%02d%02d%s",
                   today.tm_year+1900,today.tm_mon+1,today.tm_mday,
                   today.tm_hour,today.tm_min,today.tm_sec,
                   wsys_utc_string());
    fprintf(pdf->f,"<<\n");
    if (author!=NULL && author[0]!='\0')
        fprintf(pdf->f,"/Author (%s)\n",author);
    if (title==NULL || title[0]=='\0')
        wfile_basespec(basename,pdf->filename);
    fprintf(pdf->f,"/Title (%s)\n"
                   "/CreationDate (%s)\n"
                   "/ModDate (%s)\n"
                   "/Producer (%s)\n"
                   ">>\n"
                   "endobj\n",
                   title!=NULL && title[0]!='\0' ? title : basename,
                   cdate!=NULL && cdate[0]!='\0' ? cdate : mdate,
                   mdate,
                   producer==NULL ? buf : producer);
    fflush(pdf->f);
    fseek(pdf->f,0L,1);
    ptr=ftell(pdf->f);
    /* Kindles require the space after the 'f' and 'n' in the lines below. */
    fprintf(pdf->f,"xref\n"
                   "0 %d\n"
                   "0000000000 65535 f \n",pdf->n+1);
    for (i=0;i<pdf->n;i++)
        fprintf(pdf->f,"%010d 00000 n \n",(int)pdf->object[i].ptr[0]);
    fprintf(pdf->f,"trailer\n"
                   "<<\n"
                   "/Size %d\n"
                   "/Info %d 0 R\n"
                   "/Root 1 0 R\n"
                   ">>\n"
                   "startxref\n"
                   "%d\n"
                   "%%%%EOF\n",pdf->n+1,pdf->n,(int)ptr);
    /*
    ** Go back and put in catalog block references
    */
    if (pdf->pae==0)
        {
        sprintf(nbuf,"%6d",icat);
        for (i=0;i<pdf->n;i++)
            if (pdf->object[i].flags&2)
                {
                fseek(pdf->f,pdf->object[i].ptr[1],0);
                fwrite(nbuf,1,6,pdf->f);
                }
        }
    fclose(pdf->f);
    pdf->f=wfile_fopen_utf8(pdf->filename,"ab");
    }


static void pdffile_new_object(PDFFILE *pdf,int flags)

    {
    PDFOBJECT obj;

    fflush(pdf->f);
    fseek(pdf->f,0L,1);
    obj.ptr[0]=obj.ptr[1]=ftell(pdf->f);
    obj.flags=flags;
    pdffile_add_object(pdf,&obj);
    fprintf(pdf->f,"%d 0 obj\n",pdf->n);
    }


static void pdffile_add_object(PDFFILE *pdf,PDFOBJECT *object)

    {
    static char *funcname="pdffile_add_object";

    if (pdf->n>=pdf->na)
        {
        int newsize;
        newsize = pdf->na < 512 ? 1024 : pdf->na*2;
        if (pdf->na==0)
            willus_mem_alloc_warn((void **)&pdf->object,newsize*sizeof(PDFOBJECT),funcname,10);
        else
            willus_mem_realloc_robust_warn((void **)&pdf->object,newsize*sizeof(PDFOBJECT),
                                        pdf->na*sizeof(PDFOBJECT),funcname,10);
        pdf->na=newsize;
        }
    pdf->object[pdf->n++]=(*object);
    }


#ifdef HAVE_Z_LIB
int pdf_numpages(char *filename)

    {
    FILE *f;
    int np;

    f=wfile_fopen_utf8(filename,"rb");
    if (f==NULL)
        return(-1);
    np=pdf_numpages_1((void *)f,0);
    fclose(f);
    return(np);
    }


static int pdf_numpages_1(void *ptr,int bufsize)

    {
    char buf[256];
    FILE *f;
    char *opbuf;
    int i,i0,status,np,gls;
    static char *kwords[]={"/Type","/Pages","/Kids","/Count",
                           "/Filter","/FlateDecode","/Length",
                           "/ObjStm","stream",""};

    f=NULL; /* Avoid compiler warning */
    opbuf=NULL; /* Avoid compiler warning */
    if (bufsize==0)
        f=(FILE *)ptr;
    else
        opbuf=(char *)ptr;
    status=0;
    i0=0;
    np=-1;
    while (1)
        {
        if (bufsize==0)
            gls=wpdf_getline(buf,254,f);
        else
            gls=wpdf_getbufline(buf,254,opbuf,&i0,bufsize);
        for (i=0;kwords[i][0]!='\0';i++)
            {
            int ip;

            ip=in_string(buf,kwords[i]);
            if (ip>=0)
                {
                status |= (1<<i);
                if (i==3 || i==6)
                    np=atoi(&buf[ip+strlen(kwords[i])]);
/*
printf("    '%s' %x np=%d\n",kwords[i],status,np);
*/
                if (status==15 && np>0)
                    break;
                if (bufsize==0 && (status&0x1f1)==0x1f1 && np>0)
                    {
                    np=decodecheck(f,np);
                    if (np>0)
                        {
                        status=15;
                        break;
                        }
                    }
                }
            }
        if (status==15 && np>0)
            break;
        if (in_string(buf,"endobj")>=0)
            {
            status=0;
            np=-1;
            }
        if (!gls)
            break;
        }
    if (np>0)
        return(np);
    return(-2);
    }


static int decodecheck(FILE *f,int np)

    {
    char *inbuf,*outbuf;
    z_stream zstrm;
    int i0,status,obsize,extra;
    static char *funcname="decodecheck";

// printf("@decodecheck(np=%d)\n",np);    
    extra=4;
    willus_mem_alloc_warn((void **)&inbuf,np+extra,funcname,10);
    obsize=np*10;
    if (obsize<1024)
        obsize=1024;
    willus_mem_alloc_warn((void **)&outbuf,obsize,funcname,10);
    fread(inbuf,1,np+extra,f);
    i0=0;
    if (inbuf[i0]=='\n' || inbuf[i0]=='\r')
        i0++;
    memset(&zstrm,0,sizeof(zstrm));
    zstrm.avail_in=np+extra-i0;
    zstrm.avail_out=obsize;
    zstrm.next_in=(Bytef*)&inbuf[i0];
    zstrm.next_out=(Bytef*)outbuf;
    status=inflateInit(&zstrm);
    if (status!=Z_OK)
        {
        willus_mem_free((double **)&outbuf,funcname);
        willus_mem_free((double **)&inbuf,funcname);
        return(0);
        }
    status=inflate(&zstrm,Z_FINISH);
/*
printf("    Total output bytes = %d, status = %d\n",(int)zstrm.total_out,status);
printf("    ");
fwrite(outbuf,1,zstrm.total_out>2048 ? 2048:zstrm.total_out,stdout);
*/
    if (zstrm.total_out>0)
        np=pdf_numpages_1(outbuf,(int)zstrm.total_out);
    else
        np=0;
    willus_mem_free((double **)&outbuf,funcname);
    willus_mem_free((double **)&inbuf,funcname);
    return(np);
    }


static int wpdf_getline(char *buf,int maxlen,FILE *f)

    {
    int i,c;

    i=0;
    while ((c=fgetc(f))!=EOF)
        {
        if (c=='\n' || c=='\r')
            break;
        buf[i++]=c;
        if (i>=maxlen)
            break;
        }
    buf[i]='\0';
    return(c!=EOF);
    }


static int wpdf_getbufline(char *buf,int maxlen,char *opbuf,int *i0,int bufsize)

    {
    int i,c;

    i=0;
    while ((*i0) < bufsize)
        {
        c=opbuf[(*i0)];
        (*i0)=(*i0)+1;
        if (c=='\n' || c=='\r')
            break;
        buf[i++]=c;
        if (i>=maxlen)
            break;
        }
    buf[i]='\0';
    return((*i0)<bufsize);
    }
#endif /* HAVE_Z_LIB */


static void insert_length(FILE *f,long pos,int len)

    {
    long ptr;
    int i;
    char nbuf[64];

    fflush(f);
    fseek(f,0L,1);
    ptr=ftell(f);
    fseek(f,pos,0);
    sprintf(nbuf,"%d",len);
    for (i=0;i<8 && nbuf[i]!='\0';i++)
        fputc(nbuf[i],f);
    fseek(f,ptr,0);
    }


void ocrwords_box(OCRWORDS *ocrwords,WILLUSBITMAP *bmp)

    {
    int i,bpp;

    if (ocrwords==NULL)
        return;
    bpp=bmp->bpp==24 ? 3 : 1;
    for (i=0;i<ocrwords->n;i++)
        {
        int j;
        unsigned char *p;
        OCRWORD *word;
        word=&ocrwords->word[i];
        p=bmp_rowptr_from_top(bmp,word->r)+word->c*bpp;
        for (j=0;j<word->w;j++,p+=bpp)
            {
            (*p)=0;
            if (bpp==3)
                {
                p[1]=0;
                p[2]=255;
                }
            }
        p=bmp_rowptr_from_top(bmp,word->r-word->maxheight)+word->c*bpp;
        for (j=0;j<word->w;j++,p+=bpp)
            {
            (*p)=0;
            if (bpp==3)
                {
                p[1]=0;
                p[2]=255;
                }
            }
        for (j=0;j<word->maxheight;j++)
            {
            p=bmp_rowptr_from_top(bmp,word->r-j)+word->c*bpp;
            (*p)=0;
            if (bpp==3)
                {
                p[1]=0;
                p[2]=255;
                }
            p=bmp_rowptr_from_top(bmp,word->r-j)+(word->c+word->w-1)*bpp;
            (*p)=0;
            if (bpp==3)
                {
                p[1]=0;
                p[2]=255;
                }
            }
        }
    }


static void ocrwords_to_pdf_stream(OCRWORDS *ocrwords,FILE *f,double dpi,
                                   double page_height_pts,int text_render_mode,
                                   WILLUSCHARMAPLIST *cmaplist,int use_spaces,int ocr_flags)

    {
    int i;
    double median_size;

    fprintf(f,"BT\n%d Tr\n",text_render_mode);
    median_size=ocrwords_median_size(ocrwords,dpi,cmaplist);
    if (use_spaces)
        {
        int i1;

        for (i1=i=0;i<ocrwords->n;i++)
            {
            if (i==ocrwords->n-1 || ocrwords->word[i+1].r!=ocrwords->word[i].r)
                {
                OCRWORD word;
                ocrword_init(&word);
                ocrwords_optimize_spaces(&word,&ocrwords->word[i1],i-i1+1,dpi,cmaplist,
                                         use_spaces==2 ? 1 : 0);
                ocrword_to_pdf_stream(&word,f,dpi,page_height_pts,median_size,cmaplist,ocr_flags);
                ocrword_free(&word);
                i1=i+1;
                }
            }
        }
    else
        for (i=0;i<ocrwords->n;i++)
            ocrword_to_pdf_stream(&ocrwords->word[i],f,dpi,page_height_pts,median_size,cmaplist,
                                  ocr_flags);
    fprintf(f,"ET\n");
    }


static double ocrwords_median_size(OCRWORDS *ocrwords,double dpi,WILLUSCHARMAPLIST *cmaplist)

    {
    static char *funcname="ocrwords_to_histogram";
    static double *fontsize_hist;
    double msize;
    int i;

    if (ocrwords->n<=0)
        return(1.);
    willus_mem_alloc_warn((void **)&fontsize_hist,sizeof(double)*ocrwords->n,funcname,10);
    for (i=0;i<ocrwords->n;i++)
        {
        double w,h;
        ocrword_width_and_maxheight(&ocrwords->word[i],&w,&h,cmaplist,NULL);
        fontsize_hist[i] = (72.*ocrwords->word[i].maxheight/dpi) / h;
        }
    sortd(fontsize_hist,ocrwords->n);
    msize=fontsize_hist[ocrwords->n/2];
    if (msize < 0.5)
        msize = 0.5;
    willus_mem_free(&fontsize_hist,funcname);
    return(msize);
    }


/*
** If charpos[] is not NULL, it gets the position of the right side of each character.
** Must be dimensioned from [0..n-1] where n is the number of chars in the word.
**
** Returned values are in points for a 1-point-sized font (points per point).
**
*/
static void ocrword_width_and_maxheight(OCRWORD *word,double *width,double *maxheight,
                                        WILLUSCHARMAPLIST *cmaplist,double *charpos)

    {
    int i,n;
    int *d;
    static char *funcname="ocrword_width_and_maxheight";

    n=strlen(word->text)+2;
    willus_mem_alloc_warn((void **)&d,sizeof(int)*n,funcname,10);
    n=utf8_to_unicode(d,word->text,n-1);
    (*width)=0.;
    /*
    ** 7-10-2020--return a standard height for all chars for better
    **            selection consistency.
    */
    /* (*maxheight)=0.; */
    (*maxheight)=0.65;
    for (i=0;i<n;i++)
        {
        int c,cid,index;

        if (d[i]<256)
            cid=d[i];
        else
            {
            index=willuscharmaplist_cid_index(cmaplist,d[i]);
            if (index<0 || index>=cmaplist->n || cmaplist->cmap[index].unicode!=d[i])
                cid=32;
            else
                cid=cmaplist->cmap[index].cid&0xff;
            }
        c=cid-32;
        if (c<0 || c>=224)
            c=0;
        /* 3-15-2020: Replace -1's in dataset with means */
        /* Hoping to prevent bad text selection of certain unicode chars */
        {
        double w,nc,ab;

        w=pdffonts_helvetica[c].width;
        nc=pdffonts_helvetica[c].nextchar;
        ab=pdffonts_helvetica[c].abovebase;
        if (w<=0.)
            w=WIDTHMEAN;
        if (nc<=0.)
            nc=NEXTCHARMEAN+WIDTHMEAN;
        if (ab<=0.)
            ab=ABOVEBASEMEAN;
        if (word->text[i+1]=='\0')
            (*width) += w;
        else
            (*width) += nc;
        if (charpos!=NULL)
            charpos[i]=(*width);
        /* 7-10-2020 -- see above */
        /*
        if (ab > (*maxheight))
            (*maxheight)=ab;
        */
        }
        }
    /* Limit checks -- 7-21-2013 */
    if ((*width) < .01)
        (*width) = .01;
    if ((*maxheight) < .01)
        (*maxheight) = .01;
    willus_mem_free((double **)&d,funcname);
    }


static double size_round_off(double size,double median_size,double log_size_increment)

    {
    double rat,lograt;

    if (size < .5)
        size = .5;
    rat=size / median_size;
    /* limit to prevent overflow / infinity -- 7-21-2013  */
    if (rat < 1e-3)
        rat = 1e-3;
    if (rat > 1e5)
        rat = 1e5;
    lograt = floor(log10(rat)/log_size_increment+.5);
    return(median_size*pow(10.,lograt*log_size_increment));
    }


/*
** In "sentence", put all of the words in "words" separated by an optimum
** number of spaces between each word so that the words best line up with
** where their bitmaps are on the page.
*/
static void ocrwords_optimize_spaces(OCRWORD *sentence,OCRWORD *word,int n,double dpi,
                                     WILLUSCHARMAPLIST *cmaplist,int optimize)
                              

    {
    int i,pixwidth;
    int *nspaces;
    double *pos; /* Left position of each word rel to sentence length */
    static char *funcname="ocrwords_optimize_spaces";

    pixwidth=word[n-1].c+word[n-1].w-word[0].c;
/*
printf("Text row: ");
for (i=0;i<n;i++)
printf(" %s (%5.3f)",word[i].text,(double)word[i].w/pixwidth);
printf("\n");
printf("pixwidth=%d\n",pixwidth);
*/
    willus_mem_alloc_warn((void **)&pos,sizeof(double)*2*n,funcname,10);
    willus_mem_alloc_warn((void **)&nspaces,sizeof(int)*n,funcname,10);
    for (i=0;i<n-1;i++)
        nspaces[i]=1;
    nspaces[n-1]=0;
    if (optimize)
        {
        /* First find number of spaces on end that makes all pos[] values negative */
        for (i=0;i<n;i++)
            nspaces[i]=1;
        for (i=0;i<2000;i++)
            {
            int j;

            nspaces[n-1]=i;
            sentence_check_alignment(word,n,nspaces,pos,cmaplist);
/*
{
int k;
printf("  i=%3d ",i);
for (k=0;k<n;k++)
printf(" %5.3f",pos[k*2]-(k==0?0.:pos[k*2-1]));
printf("\n");
}
*/
            /* Are any words still too long? */
            for (j=0;j<n;j++)
                if (pos[j*2]-(j==0 ? 0. : pos[j*2-1]) > (double)word[j].w/pixwidth)
                    break;
            if (j>=n)
                break;
            }
        for (i=0;i<n-1;i++)
            {
            int j,ns1;
            double err;
            double wordpos;

            ns1=nspaces[n-1];
            wordpos=(double)(word[i+1].c-word[0].c)/pixwidth;
            err=0.;
            for (j=1;j<ns1;j++)
                {
                nspaces[i]=j;
                nspaces[n-1]=ns1+1-j;
                sentence_check_alignment(word,n,nspaces,pos,cmaplist);
                if (pos[2*i+1] > wordpos)
                    {
                    if (j>1 && pos[2*i+1]-wordpos > err)
                        {
                        nspaces[i]=j-1;
                        nspaces[n-1]=ns1+1-(j-1);
                        sentence_check_alignment(word,n,nspaces,pos,cmaplist);
                        }
                    break;
                    }
                err=wordpos-pos[2*i+1];
                }
            }
/*
{
int k;
printf("    Pass %d: ",i);
for (k=0;k<n-1;k++)
printf(" %d (%5.3f, %5.3f)",nspaces[k],pos[2*k],pos[2*k+1]);
printf("\n");
}
*/
        }
    ocrwords_sentence_construct(sentence,word,n,nspaces);
    willus_mem_free((double **)&nspaces,funcname);
    willus_mem_free(&pos,funcname);
    }


/*
** Construct single OCRWORD "sentence" from array of OCRWORDs and nspaces[] array
*/
static void ocrwords_sentence_construct(OCRWORD *sentence,OCRWORD *word,int n,int *nspaces)

    {
    int i,len;
    static char *funcname="ocrwords_sentence_construct";

    for (len=i=0;i<n;i++)
        len += strlen(word[i].text)+nspaces[i];
    ocrword_free(sentence);
    willus_mem_alloc_warn((void **)&sentence->text,len+1,funcname,10);
    sentence->text[0]='\0';
    sentence->r=word[0].r;
    sentence->c=word[0].c;
    sentence->w=word[n-1].c+word[n-1].w-word[0].c;
    sentence->maxheight=0;
    sentence->rot=word[0].rot;
    for (i=0;i<n;i++)
        {
        int j;

        strcat(sentence->text,word[i].text);
        if (word[i].maxheight > sentence->maxheight)
            sentence->maxheight = word[i].maxheight;
        len=strlen(sentence->text);
        for (j=0;j<nspaces[i];j++)
            sentence->text[len+j]=' ';
        sentence->text[len+j]='\0';
        }
    }


/*
** Inputs:  word[0..n-1] = words in sentence / row of text.
**          nspaces[0..n-1] = number of spaces after word[0..n-1]
**
** Output:  pos[0..2*n-1] = positional error of right side of word[i/2] or space[i/2].
**              pos[0] = right side of first word
**              pos[1] = right side of space after first word (left side of next word)
**              pos[2] = right side of 2nd word
**              pos[3] = right side of space after second word
**              ...
**          positive means the OCR layer word starts to the right of the bitmap word.
**
*/
static void sentence_check_alignment(OCRWORD *word,int n,int *nspaces,double *pos,
                                     WILLUSCHARMAPLIST *cmaplist)

    {
    int i,index,len;
    double *charpos;
    static char *funcname="sentence_check_alignment";
    double ptwidth,ptheight;
    OCRWORD _sentence,*sentence;

    sentence=&_sentence;
    ocrword_init(sentence);
    ocrwords_sentence_construct(sentence,word,n,nspaces);
    len=strlen(sentence->text);
    willus_mem_alloc_warn((void **)&charpos,sizeof(double)*(len+2),funcname,10);
    ocrword_width_and_maxheight(sentence,&ptwidth,&ptheight,cmaplist,charpos);
/*
{
int wordlen;
printf("S:");
wordlen=utf8_to_unicode(NULL,sentence->text,len+2);
for (i=0;i<wordlen;i++)
printf(" %.3f",charpos[i]/ptwidth);
printf("\n");
}
*/
    ocrword_free(sentence);
    for (i=index=0;i<n;i++)
        {
        int wordlen;
        double xpt;

        wordlen=utf8_to_unicode(NULL,word[i].text,len+2);
        xpt=charpos[index+wordlen-1];
        pos[2*i]=xpt/ptwidth;
        if (i<n-1)
            {
            xpt=charpos[index+wordlen+nspaces[i]-1];
            pos[2*i+1]=xpt/ptwidth;
            }
        index += wordlen+nspaces[i];
        }
    willus_mem_free((double **)&charpos,funcname);
    }


static void ocrword_to_pdf_stream(OCRWORD *word,FILE *f,double dpi,
                                  double page_height_pts,double median_size_pts,
                                  WILLUSCHARMAPLIST *cmaplist,int ocr_flags)

    {
    int cc,i,n,wordw;
    double fontsize_width,fontsize_height,ybase,x0,y0;
    double width_per_point,height_per_point,arat;
    char rotbuf[48];
    int *d;
    static char *funcname="ocrword_to_pdf_stream";

/*
printf("word->text='%s'\n",word->text);
printf("    wxh = %dx%d, dpi=%g\n",word->w,word->h,dpi);
*/
    n=strlen(word->text)+2;
    willus_mem_alloc_warn((void **)&d,sizeof(int)*n,funcname,10);
    n=utf8_to_unicode(d,word->text,n-1);
    ocrword_width_and_maxheight(word,&width_per_point,&height_per_point,cmaplist,NULL);
/*
printf("    word->maxheight=%g, height_per_point=%g\n",word->maxheight,height_per_point);
*/
    if (word->w/10. < word->lcheight)
        wordw = 0.9*word->w;
    else
        wordw = word->w-word->lcheight;
    fontsize_width = 72.*wordw/dpi / width_per_point;
    fontsize_height = (72.*word->maxheight/dpi) / height_per_point;
    if (!(ocr_flags & 0x20))
        fontsize_height = size_round_off(fontsize_height,median_size_pts,.25);
/*
printf("    fontsize_height=%g\n",fontsize_height);
*/
    /*
    ** Keeping the height small generally improves the ability to graphically
    ** select the text in PDF readers, so multiply by 0.5.
    */
    fontsize_height = 0.5*fontsize_height;
    arat = fontsize_width / fontsize_height;
    ybase = page_height_pts - 72.*word->r/dpi;
    if (word->rot==0)
        sprintf(rotbuf,"%.4f 0 0 1",arat);
    else if (word->rot==90)
        sprintf(rotbuf,"0 %.4f -1 0",arat);
    else
        {
        double theta,sinth,costh;

        theta=word->rot*PI/180.;
        sinth=sin(theta);
        costh=cos(theta);
        sprintf(rotbuf,"%.3f %.3f %.3f %.3f",costh*arat,sinth*arat,-sinth,costh);
        }
    cc=0;
    x0=72.*word->c/dpi;
    y0=ybase;
    /*
    ** Go through word letter by letter and select correct font for each
    ** letter so that unicode copy / paste works.
    */
    for (i=0;i<n;i++)
        {
        int cid,index,fn;

        if (d[i]<256)
            {
            fn=1;
            cid=d[i];
            }
        else
            {
            index=willuscharmaplist_cid_index(cmaplist,d[i]);
            if (index<0 || index>=cmaplist->n || cmaplist->cmap[index].unicode!=d[i])
                {
                cid=32;
                fn=1;
                }
            else
                {
                cid=cmaplist->cmap[index].cid&0xff;
                fn=1+((cmaplist->cmap[index].cid>>8)&0xfff);
                }
            }
        if (cid<32 || cid>255)
            cid=32;
        if (fn!=lastfont || fabs(fontsize_height-lastfontsize)>.01)
            {
            if (cc>0)
                {
                fprintf(f,"> Tj\n");
                cc=0;
                }
            fprintf(f,"/F%d %.2f Tf\n",fn,fontsize_height);
            lastfontsize=fontsize_height;
            lastfont=fn;
            }
        if (i==0)
            fprintf(f,"%s %.2f %.2f Tm\n",rotbuf,x0,y0);
        fprintf(f,"%s%02X",cc==0?"<":"",cid);
        cc++;
        x0 += fontsize_height*arat*pdffonts_helvetica[cid-32].nextchar;
        }
    /* 2-1-14: Memory leak fixed */
    willus_mem_free((double **)&d,funcname);
    if (cc>0)
        fprintf(f,"> Tj\n");
    }


static void willuscharmaplist_init(WILLUSCHARMAPLIST *list)

    {
    list->n=list->na=0;
    list->cmap=NULL;
    }


static void willuscharmaplist_free(WILLUSCHARMAPLIST *list)

    {
    willus_mem_free((double **)&list->cmap,"willuscharmaplist_free");
    list->n=list->na=0;
    }


static void willuscharmaplist_add_charmap(WILLUSCHARMAPLIST *list,int unichar)

    {
    static char *funcname="willuscharmaplist_add_charmap";
    int i,cid;

    i=willuscharmaplist_cid_index(list,unichar);
    if (i>=0 && i<list->n && list->cmap[i].unicode==unichar)
        return;
    if (list->n >= list->na)
        {
        int newsize;
        newsize = list->na < 512 ? 1024 : list->na*2;
        willus_mem_realloc_robust_warn((void **)&list->cmap,sizeof(WILLUSCHARMAP)*newsize,
                                   sizeof(WILLUSCHARMAP)*list->na,funcname,10);
        list->na=newsize;
        }
    if (i<list->n)
        memmove(&list->cmap[i+1],&list->cmap[i],(list->n-i)*sizeof(WILLUSCHARMAP));
    cid=willuscharmaplist_maxcid(list)+1;
    if (cid<=0x120)
        cid=0x121;
    /* Issue with Adobe copy/paste--only do one dummy char in first font then skip */
    /* to next font. */
    if (list->n==1)
        cid=0x221;
    while (1)
        {
        if ((cid&0xff)<0x21)
            cid=(cid&0xfff00)|0x21;
/*
if ((cid&0xff)<0x41)
cid=(cid&0xfff00)|0x41;
if ((cid&0xff)>0x57)
cid=((cid+0x100)&0xfff00)|0x41;
*/
        /* Choose a letter that isn't too thin or too far above/below the baseline */
        if (pdffonts_helvetica[(cid&0xff)-32].abovebase < .47
             || pdffonts_helvetica[(cid&0xff)-32].abovebase > 1.0
             || pdffonts_helvetica[(cid&0xff)-32].belowbase < -.001
             || pdffonts_helvetica[(cid&0xff)-32].belowbase > 0.2
             || pdffonts_helvetica[(cid&0xff)-32].width < 0.4)
            {
            cid++;
            continue;
            }
        break;
        }
    list->cmap[i].cid = cid;
    list->cmap[i].unicode=unichar;
    list->n++;
    }


static int willuscharmaplist_maxcid(WILLUSCHARMAPLIST *list)

    {
    int i,max;

    for (i=max=0;i<list->n;i++)
        if (list->cmap[i].cid > max)
            max=list->cmap[i].cid;
    return(max);
    }


/*
** Must be sorted by unicode value!
*/
static int willuscharmaplist_cid_index(WILLUSCHARMAPLIST *list,int unichar)

    {
    int i1,i2;

    if (list->n<=0)
        return(0);
    if (unichar <= list->cmap[0].unicode)
        return(0);
    if (unichar > list->cmap[list->n-1].unicode)
        return(list->n);
    if (unichar == list->cmap[list->n-1].unicode)
        return(list->n-1);
    i1=0;
    i2=list->n-1;
    while (i2-i1>1)
        {
        int i;
        i=(i1+i2)/2;
        if (unichar==list->cmap[i].unicode)
            return(i);
        if (unichar>list->cmap[i].unicode)
            i1=i;
        else
            i2=i;
        }
    return(i2);
    }


/*
** Map all unicode characters on the page to character ID's (cids).
** Use multiple fonts (multiple copies of Helvetica with different
** unicode mappings) if necessary.
*/
static void willuscharmaplist_populate(WILLUSCHARMAPLIST *cmaplist,OCRWORDS *ocrwords)

    {
    int i;

    /* Add one dummy char--issue with Adobe */
    willuscharmaplist_add_charmap(cmaplist,0xffff);
    for (i=0;i<ocrwords->n;i++)
        willuscharmaplist_populate_string(cmaplist,ocrwords->word[i].text);
    }


static void willuscharmaplist_populate_string(WILLUSCHARMAPLIST *cmaplist,char *s)

    {
    int *d;
    int i,n;
    static char *funcname="willuscharmaplist_populate_string";

    n=strlen(s)+2;
    willus_mem_alloc_warn((void **)&d,sizeof(int)*n,funcname,10);
    n=utf8_to_unicode(d,s,n-1);
    for (i=0;i<n;i++)
        if (d[i]>=256)
            willuscharmaplist_add_charmap(cmaplist,d[i]);
    willus_mem_free((double **)&d,funcname);
    }


void wpdfoutline_init(WPDFOUTLINE *wpdfoutline)

    {
    wpdfoutline->title=NULL;
    wpdfoutline->next=NULL;
    wpdfoutline->down=NULL;
    wpdfoutline->srcpage=-1;
    wpdfoutline->dstpage=-1;
    }


void wpdfoutline_free(WPDFOUTLINE *wpdfoutline)

    {
    static char *funcname="wpdfoutline_free";

    if (wpdfoutline==NULL)
        return;
    wpdfoutline_free(wpdfoutline->down);
    willus_mem_free((double **)&wpdfoutline->down,funcname);
    wpdfoutline_free(wpdfoutline->next);
    willus_mem_free((double **)&wpdfoutline->next,funcname);
    willus_mem_free((double **)&wpdfoutline->title,funcname);
    wpdfoutline->srcpage=-1;
    wpdfoutline->dstpage=-1;
    }


void wpdfoutline_append(WPDFOUTLINE *outline1,WPDFOUTLINE *outline2)

    {
    WPDFOUTLINE *p;

    for (p=outline1;p->next!=NULL;p=p->next);
    p->next=outline2;
    }


void wpdfoutline_add_to_srcpages(WPDFOUTLINE *outline,int pagecount)

    {
    if (outline==NULL)
        return;
    outline->srcpage += pagecount;
    wpdfoutline_add_to_srcpages(outline->next,pagecount);
    wpdfoutline_add_to_srcpages(outline->down,pagecount);
    }


WPDFOUTLINE *wpdfoutline_read_from_text_file(char *filename)

    {
    FILE *f;
    WPDFOUTLINE *outline0,*outline,*parent[16];
    char buf[512];
    int level,count;
    static char *funcname="wpdfoutline_read_from_text_file";

    for (level=0;level<16;level++)
        parent[level]=NULL;
    f=wfile_fopen_utf8(filename,"r");
    if (f==NULL)
        return(NULL);
    outline0=outline=NULL;
    level=0;
    count=0;
    while (fgets(buf,511,f)!=NULL)
        {
        int llev,i,j;
        WPDFOUTLINE *oline;

        clean_line(buf);
        for (llev=i=0;buf[i]!='\0' && (buf[i]<'0' || buf[i]>'9');i++)
            if (buf[i]=='+')
               llev++;
        for (j=i;buf[j]>='0' && buf[j]<='9';j++);
        count++;
        willus_mem_alloc_warn((void **)&oline,sizeof(WPDFOUTLINE),funcname,10);
        wpdfoutline_init(oline);
        oline->srcpage=atoi(&buf[i])-1;
        clean_line(&buf[j]);
        willus_mem_alloc_warn((void **)&oline->title,strlen(&buf[j])+1,funcname,10);
        strcpy(oline->title,&buf[j]);
        oline->dstpage=-1;
        if (count==1)
            {
            level=llev;
            outline0=outline=oline;
            parent[0]=outline;
            continue;
            }
        if (llev > 15)
            {
            printf("pdfwrite:  Exceeded max outline sub-levels (15).\n");
            exit(10);
            }
        if (llev > level)
            {
            parent[level]=outline;
            outline->down=oline;
            outline=outline->down;
            level=llev;
            continue;
            }
        if (llev!=level)
            {
            for (i=llev;i>=0;i--)
                if (parent[i]!=NULL)
                    {
                    outline=parent[i];
                    break;
                    }
            level=i;
            }
        outline->next=oline;
        outline=outline->next;
        parent[llev]=outline;
        }
    fclose(f);
    return(outline0);
    }
        
        
/*
** srcpage and dstpage start at 1!
*/
void wpdfoutline_set_dstpage(WPDFOUTLINE *outline,int srcpage,int dstpage)

    {
/*
printf("\n@wpdfoutline_set_dstpage(srcpage=%d,dstpage=%d)\n",srcpage,dstpage);
*/
    if (outline==NULL)
        return;
    if (outline->dstpage<0 || outline->srcpage>=srcpage-1)
        outline->dstpage=dstpage-1;
    wpdfoutline_set_dstpage(outline->down,srcpage,dstpage);
    wpdfoutline_set_dstpage(outline->next,srcpage,dstpage);
    }


/*
** pageno starts at 1
**
** Returns outline level where page number is found.  Higher level = more sub-bulleted.
**
*/
int wpdfoutline_includes_srcpage(WPDFOUTLINE *outline,int pageno,int level)

    {
    int status;

    if (outline==NULL)
        return(0);
    if (outline->srcpage==pageno-1)
        return(level);
    if ((status=wpdfoutline_includes_srcpage(outline->down,pageno,level+1))!=0)
        return(status);
    return(wpdfoutline_includes_srcpage(outline->next,pageno,level));
    }


void wpdfoutline_echo(WPDFOUTLINE *outline,int level,int count,FILE *out)

    {
    int i;

    if (outline==NULL)
        return;
    for (i=0;i<level;i++)
        fprintf(out,"    ");
    fprintf(out,"%2d. %s (sp. %d, dp. %d)\n",count,outline->title,outline->srcpage+1,outline->dstpage+1);
    wpdfoutline_echo(outline->down,level+1,1,out);
    wpdfoutline_echo(outline->next,level,count+1,out);
    }


void wpdfoutline_echo2(WPDFOUTLINE *outline,int level,FILE *out)

    {
    int i;

    if (outline==NULL)
        return;
    for (i=0;i<level;i++)
        fprintf(out,"+");
    fprintf(out,"%d %s\n",outline->srcpage+1,outline->title);
    wpdfoutline_echo2(outline->down,level+1,out);
    wpdfoutline_echo2(outline->next,level,out);
    }


int wpdfoutline_num_anchors_on_level(WPDFOUTLINE *outline,int *rc)

    {
    int i,na;

    for (na=i=0;outline!=NULL;i++,outline=outline->next)
        if (outline->next!=NULL)
            na += wpdfoutline_num_anchors_recursive(outline->down)+1;
    if (rc!=NULL)
        (*rc)=na;
    return(i);
    }


int wpdfoutline_num_anchors_recursive(WPDFOUTLINE *outline)

    {
    if (outline==NULL)
        return(0);
    return(wpdfoutline_num_anchors_recursive(outline->down)
            + wpdfoutline_num_anchors_recursive(outline->next)
            + 1);
    }


static int wpdfoutline_within(WPDFOUTLINE *outline,WPDFOUTLINE *outline1)

    {
    if (outline==NULL)
        return(0);
    if (outline==outline1)
        return(1);
    if (wpdfoutline_within(outline->down,outline1))
        return(1);
    return(wpdfoutline_within(outline->next,outline1));
    }


int wpdfoutline_index(WPDFOUTLINE *outline,WPDFOUTLINE *outline1)

    {
    int na;

    if (outline==NULL || outline==outline1)
        return(0);
    if (wpdfoutline_within(outline->down,outline1))
        return(1+wpdfoutline_index(outline->down,outline1));
    na=wpdfoutline_num_anchors_recursive(outline->down);
    return(1+na+wpdfoutline_index(outline->next,outline1));
    }


WPDFOUTLINE *wpdfoutline_by_index(WPDFOUTLINE *outline,int n)

    {
    int nr;

    if (n==0 || outline==NULL)
        return(outline);
    if (outline->down!=NULL)
        {
        nr=wpdfoutline_num_anchors_recursive(outline->down);
        if (nr>=n)
            return(wpdfoutline_by_index(outline->down,n-1));
        n-=nr;
        }
    return(wpdfoutline_by_index(outline->next,n-1));
    }


WPDFOUTLINE *wpdfoutline_previous(WPDFOUTLINE *outline,WPDFOUTLINE *outline1)

    {
    if (outline==NULL)
        return(NULL);
    if (outline->next==outline1)
        return(outline);
    if (wpdfoutline_within(outline->down,outline1))
        return(wpdfoutline_previous(outline->down,outline1));
    return(wpdfoutline_previous(outline->next,outline1));
    }


WPDFOUTLINE *wpdfoutline_parent(WPDFOUTLINE *outline,WPDFOUTLINE *outline1)

    {
    if (outline==NULL)
        return(NULL);
    if (outline->down==outline1)
        return(outline);
    if (wpdfoutline_within(outline->down,outline1))
        return(wpdfoutline_parent(outline->down,outline1));
    return(wpdfoutline_parent(outline->next,outline1));
    }


int wpdfoutline_fill_in_blank_dstpages(WPDFOUTLINE *outline,int pageno)

    {
    if (outline==NULL)
        return(pageno);
    if (outline->dstpage<0)
        outline->dstpage=pageno-1;
    else
        pageno=outline->dstpage+1;
    pageno=wpdfoutline_fill_in_blank_dstpages(outline->down,pageno);
    return(wpdfoutline_fill_in_blank_dstpages(outline->next,pageno));
    }


int wpdf_docenc_from_utf8(char *dst,char *src_utf8,int maxlen)

    {
    static char *funcname="wpdf_docenc_from_utf8";
	int i,j,n,legal;
    int *utf16;

    legal=1;
    n=strlen(src_utf8)+2;
    willus_mem_alloc_warn((void **)&utf16,sizeof(int)*n,funcname,10);
    n=utf8_to_unicode(utf16,src_utf8,n-1);
	for (i=j=0;i<n;i++)
        {
        int c;
        if ((c=legal_pdf_encoded_byte(utf16[i]))!=0)
            {
            if (dst!=NULL && j<maxlen)
                dst[j++] = c;
            }
        else
            legal=0;
        }
    if (dst!=NULL)
        dst[j]='\0';
    willus_mem_free((double **)&utf16,funcname);
    return(legal);
    }


static int legal_pdf_encoded_byte(int c)

    {
    int k;
    const unsigned short wpdfdoc_encoding_table[256] =
        {
        /* 0x0 to 0x17 except \t, \n and \r are really undefined */
        0x00, 0x01, 0x02, 0x03, 0x04, 0x05, 0x06, 0x07,
        0x08, 0x09, 0x0A, 0x0B, 0x0C, 0x0D, 0x0E, 0x0F,
        0x10, 0x11, 0x12, 0x13, 0x14, 0x15, 0x16, 0x17,
        0x02d8, 0x02c7, 0x02c6, 0x02d9, 0x02dd, 0x02db, 0x02da, 0x02dc,
        0x0020, 0x0021, 0x0022, 0x0023, 0x0024, 0x0025, 0x0026, 0x0027,
        0x0028, 0x0029, 0x002a, 0x002b, 0x002c, 0x002d, 0x002e, 0x002f,
        0x0030, 0x0031, 0x0032, 0x0033, 0x0034, 0x0035, 0x0036, 0x0037,
        0x0038, 0x0039, 0x003a, 0x003b, 0x003c, 0x003d, 0x003e, 0x003f,
        0x0040, 0x0041, 0x0042, 0x0043, 0x0044, 0x0045, 0x0046, 0x0047,
        0x0048, 0x0049, 0x004a, 0x004b, 0x004c, 0x004d, 0x004e, 0x004f,
        0x0050, 0x0051, 0x0052, 0x0053, 0x0054, 0x0055, 0x0056, 0x0057,
        0x0058, 0x0059, 0x005a, 0x005b, 0x005c, 0x005d, 0x005e, 0x005f,
        0x0060, 0x0061, 0x0062, 0x0063, 0x0064, 0x0065, 0x0066, 0x0067,
        0x0068, 0x0069, 0x006a, 0x006b, 0x006c, 0x006d, 0x006e, 0x006f,
        0x0070, 0x0071, 0x0072, 0x0073, 0x0074, 0x0075, 0x0076, 0x0077,
        0x0078, 0x0079, 0x007a, 0x007b, 0x007c, 0x007d, 0x007e, 0x0000,
        0x2022, 0x2020, 0x2021, 0x2026, 0x2014, 0x2013, 0x0192, 0x2044,
        0x2039, 0x203a, 0x2212, 0x2030, 0x201e, 0x201c, 0x201d, 0x2018,
        0x2019, 0x201a, 0x2122, 0xfb01, 0xfb02, 0x0141, 0x0152, 0x0160,
        0x0178, 0x017d, 0x0131, 0x0142, 0x0153, 0x0161, 0x017e, 0x0000,
        0x20ac, 0x00a1, 0x00a2, 0x00a3, 0x00a4, 0x00a5, 0x00a6, 0x00a7,
        0x00a8, 0x00a9, 0x00aa, 0x00ab, 0x00ac, 0x0000, 0x00ae, 0x00af,
        0x00b0, 0x00b1, 0x00b2, 0x00b3, 0x00b4, 0x00b5, 0x00b6, 0x00b7,
        0x00b8, 0x00b9, 0x00ba, 0x00bb, 0x00bc, 0x00bd, 0x00be, 0x00bf,
        0x00c0, 0x00c1, 0x00c2, 0x00c3, 0x00c4, 0x00c5, 0x00c6, 0x00c7,
        0x00c8, 0x00c9, 0x00ca, 0x00cb, 0x00cc, 0x00cd, 0x00ce, 0x00cf,
        0x00d0, 0x00d1, 0x00d2, 0x00d3, 0x00d4, 0x00d5, 0x00d6, 0x00d7,
        0x00d8, 0x00d9, 0x00da, 0x00db, 0x00dc, 0x00dd, 0x00de, 0x00df,
        0x00e0, 0x00e1, 0x00e2, 0x00e3, 0x00e4, 0x00e5, 0x00e6, 0x00e7,
        0x00e8, 0x00e9, 0x00ea, 0x00eb, 0x00ec, 0x00ed, 0x00ee, 0x00ef,
        0x00f0, 0x00f1, 0x00f2, 0x00f3, 0x00f4, 0x00f5, 0x00f6, 0x00f7,
        0x00f8, 0x00f9, 0x00fa, 0x00fb, 0x00fc, 0x00fd, 0x00fe, 0x00ff
        };

    for (k=1;k<256;k++)
        if (c==wpdfdoc_encoding_table[k])
            return(k);
    return(0);
    }

/*
int wpdfoutline_includes_srcpage(WPDFOUTLINE *outline,int srcpage)

    {
    if (outline==NULL)
        return(0);
    if (outline->srcpage==srcpage-1)
        return(1);
    if (wpdfoutline_includes_srcpage(outline->down,srcpage))
        return(1);
    return(wpdfoutline_includes_srcpage(outline->next,srcpage));
    }
*/







k2pdfopt_v2.54/willuslib/gslpolyfit.c

/*
**
** gslpolyfit.c     Polynomial fit using GSL.
**
** Part of willus.com general purpose C code library.
**
** Copyright (C) 2012  http://willus.com
**
** This program is free software: you can redistribute it and/or modify
** it under the terms of the GNU Affero General Public License as
** published by the Free Software Foundation, either version 3 of the
** License, or (at your option) any later version.
**
** This program is distributed in the hope that it will be useful,
** but WITHOUT ANY WARRANTY; without even the implied warranty of
** MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
** GNU Affero General Public License for more details.
**
** You should have received a copy of the GNU Affero General Public License
** along with this program.  If not, see <http://www.gnu.org/licenses/>.
**
*/
#include <stdio.h>
#include <stdlib.h>
#include "willus.h"
#ifdef HAVE_GSL_LIB
#include <gsl.h>
#endif

void gslpolyfit(double *x,double *y0,int n,int d,double *c0)

    {
#ifdef HAVE_GSL_LIB
    int i;
    double chisq;
    gsl_matrix *X,*cov;
    gsl_vector *y,*w,*c;
    gsl_multifit_linear_workspace *work;

    X=gsl_matrix_alloc(n,d+1);
    y=gsl_vector_alloc(n);
    w=gsl_vector_alloc(n);
    c=gsl_vector_alloc(d+1);
    cov=gsl_matrix_alloc(d+1,d+1);
    for (i=0;i<n;i++)
        {
        int j;
        double xi;

        for (j=0,xi=1.;j<=d;j++,xi*=x[i])
            gsl_matrix_set(X,i,j,xi);
        gsl_vector_set(y,i,y0[i]);
        gsl_vector_set(w,i,1.0);
        }
    work = gsl_multifit_linear_alloc(n,d+1);
    gsl_multifit_wlinear(X,w,y,c,cov,&chisq,work);
    gsl_multifit_linear_free(work);
    for (i=0;i<=d;i++)
        c0[i]=gsl_vector_get(c,i);
    gsl_matrix_free(cov);
    gsl_vector_free(c);
    gsl_vector_free(w);
    gsl_vector_free(y);
    gsl_matrix_free(X);
#else
    printf("\n\n\a*** Support for Gnu Scientic Library required but not available! ***\n\n"
           "*** Contact author. ***\n\n");
    exit(10);
#endif
    }







k2pdfopt_v2.54/willuslib/fontrender.c

/*
** fontrender.c      Render fonts onto bitmaps from pre-made templates.
**                   Note that without libpng, fonts won't render--the
**                   font data is stored in PNG format.
**
** Part of willus.com general purpose C code library.
**
** Copyright (C) 2020  http://willus.com
**
** This program is free software: you can redistribute it and/or modify
** it under the terms of the GNU Affero General Public License as
** published by the Free Software Foundation, either version 3 of the
** License, or (at your option) any later version.
**
** This program is distributed in the hope that it will be useful,
** but WITHOUT ANY WARRANTY; without even the implied warranty of
** MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
** GNU Affero General Public License for more details.
**
** You should have received a copy of the GNU Affero General Public License
** along with this program.  If not, see <http://www.gnu.org/licenses/>.
**
*/

#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include <ctype.h>
#include <math.h>
#include "willus.h"
#include <time.h>

extern char *willus_bmp_fontdata[];

typedef struct
    {
    double x,y;   // rel position @ lower left corner
    double size;  // font size
    int c;        // character
    int *w;       // font pointer
    } RCHAR;

#define MAXLETTERS 1024

typedef struct
    {
    WILLUSBITMAP bmp;
    double size;
    int c;
    int font_index;
    int rot;
    int count;
    double xoff,yoff;
    time_t last_used;
    } FONTLETTER;

typedef struct
    {
    FONTLETTER fontletter[MAXLETTERS];
    int n;
    int sorted;
    } FONTCACHE;

static FONTCACHE *fontcache=NULL;
static FONTCACHE _fontcache;

static int fontrender_font_index=0;
static double fontrender_size=20.;
static int fontrender_bgcolor[3]={0,0,0};
static int fontrender_fgcolor[3]={255,255,255};
static int fontrender_justification;  /* 1-9 */
static double fontrender_pixels_per_point=1.0;
static int fontrender_or=0;

static void break_string(char *s,int *nlines);
static int fontrender_get_font_index(char *name);
static void fontrender_clearing_box(WILLUSBITMAP *bmp,double x1,double y1,
                                    double x2,double y2,
                                    double x3,double y3,
                                    double x4,double y4);
static void fontrender_renderchar(WILLUSBITMAP *bmp,int *w,
                                  WILLUSBITMAP *fontbmp,
                                  double x,double y_from_bottom,
                                  int c,int rot);
/*
static int dark(void);
*/
static void colorit(WILLUSBITMAP *bmp);
static void rchar_get_one_line(char *s,RCHAR *rchar,int *nc,double *y1,
                               double *y2,double *width,int translate);
static int style_index(int bold,int italic,int underline);
static int symbol_index(int bold,int italic,int underline);

/*
** Font letter caching to speed up rendering
*/
static void fontcache_init(void);
static void fontcache_free(void);
static WILLUSBITMAP *fontcache_cached_fontletter(FONTLETTER *fontletter);
static void fontcache_add_fontletter(FONTLETTER *fontletter);
static void fontcache_sort(void);
static int fontletter_compare(FONTLETTER *x1,FONTLETTER *x2);


void fontrender_set_typeface(char *name)


    {
    fontrender_font_index = fontrender_get_font_index(name);
    }


static int fontrender_get_font_index(char *name)

    {
    /* Default font_index (0,1) = Times Roman */
    return(0);
    }


void fontrender_set_fgcolor(int r,int g,int b)

    {
    fontrender_fgcolor[0]=r;
    fontrender_fgcolor[1]=g;
    fontrender_fgcolor[2]=b;
    }

/*
** Pass 1 to OR the characters onto the dest. bitmap
*/
void fontrender_set_or(int status)

    {
    fontrender_or=status;
    }


void fontrender_set_bgcolor(int r,int g,int b)

    {
    fontrender_bgcolor[0]=r;
    fontrender_bgcolor[1]=g;
    fontrender_bgcolor[2]=b;
    }


void fontrender_set_pixel_size_ex(double size,double points)

    {
    fontrender_set_pixel_size(size);
    fontrender_pixels_per_point = size/points;
    }


void fontrender_set_pixel_size(double size)

    {
    fontrender_size=size;
    }

/*
** 1 - 9
*/
void fontrender_set_justification(int just)

    {
    fontrender_justification=just;
    }


void fontrender_caption(WILLUSBITMAP *bmp,char *s,int justify,FILE *out)

    {
    int i,j,nl,jx,jy;
    double y0,x0,dp;

    fontrender_tweak_string(s,(int)(bmp->width*.85),&nl);
    fontrender_set_fgcolor(0,0,0);
    fontrender_set_bgcolor(255,255,255);
    fontrender_set_justification(justify);
    jx=(justify-1)%3;
    jy=(justify-1)/3;
    dp=fontrender_size*.4;
    x0=dp+(bmp->width-dp*2.)*jx/2.;
    y0=dp+(bmp->height-dp*2.)*(2-jy)/2.;
    for (i=-1;i<=1;i++)
        for (j=-1;j<=1;j++)
            {
            if (i==0 && j==0)
                continue;
            fontrender_render(bmp,x0+i,y0+j,s,0,out);
            }
    fontrender_set_bgcolor(0,0,0);
    fontrender_set_fgcolor(255,255,255);
    fontrender_render(bmp,x0,y0,s,0,out);
    }


void fontrender_render(WILLUSBITMAP *bmp,double x,double y_from_bottom,
                       char *string,double rot,FILE *out)

    {
#ifdef HAVE_PNG_LIB
    fontrender_render_ex(bmp,x,y_from_bottom,string,rot,0,0,0,out);
#endif
    }


void fontrender_render_ex(WILLUSBITMAP *bmp,double x,double y_from_bottom,
                          char *string,double rot,
                          int ep_translate,int justify_per_line,
                          int clear_behind_chars,FILE *out)

    {
    WILLUSBITMAP _fontbmp,*fontbmp;
    int *w,i,j,yj,xj,nl,nct;
    double dw,dh,th,sth,cth,frsize,sz;
    double hbox,wbox,lheight,cwidth;
    RCHAR *rchar;
    unsigned char *s;
    static char *funcname="fontrender_render_ex";
// printf("fontrender_render_ex:  x=%g, y=%g, string='%s'\n",x,y_from_bottom,string);

/*
if (fabs(rot-90.)<1.)
dprintf(NULL,"@fontrender_render_ex(x=%g,y=%g,'%s')\n",x,y_from_bottom,string);
*/
    willus_mem_alloc_warn((void **)&rchar,sizeof(RCHAR)*strlen(string),
                         funcname,10);
    s=(unsigned char *)string;
    // w=(int *)fontrender_font;
    frsize=fontrender_size;
    fontbmp=&_fontbmp;
    bmp_init(fontbmp);
    // bmp_read_png_stream(fontbmp,&fontrender_font[1036],1,NULL);
/*
bmp_promote_to_24(fontbmp);
bmp_write(fontbmp,"font.jpg",stdout,90);
wfile_written_info("font.jpg",stdout);
*/
    yj=(fontrender_justification-1)/3;
    xj=(fontrender_justification-1)%3;
    /* Get height and width of text box */
    fontrender_size=frsize;
    cwidth=0.;
    nct=0;
    nl=0;
    for (hbox=0.,wbox=0.,i=0;s[i]!='\0';i++)
        {
        int nc;
        double y1,y2,width;

        rchar_get_one_line((char *)&s[i],rchar,&nc,&y1,&y2,&width,ep_translate);
        hbox += (y2-y1);
        nl++;
        cwidth += width;
        nct+=nc;
        if (width > wbox)
            wbox=width;
        for (;s[i]!='\n' && s[i]!='\0';i++);
        if (s[i]=='\0')
            break;
        }
    if (nl>0)
        lheight=hbox/nl;
    else
        lheight=0.;
    if (nct>0)
        cwidth/=nct;
    else
        cwidth=0.;
 
    /* 
    ** Apply offsets due to justification so that x,y_from_bottom is
    ** positioned at the "top left" corner of the first char on
    ** the top line.
    */
    dh = (yj/2.)*hbox;
    dw = (-xj/2.)*wbox;
/*
printf("dh=%g, dw=%g\n",dh,dw);
*/
    th = rot*PI/180.;
    sth = sin(th);
    cth = cos(th);
/*
render_partial_circle_pts(x/fontrender_pixels_per_point,y_from_bottom/fontrender_pixels_per_point,5.,0.,2.*PI,-1);
*/
/*
printf("Passed position: x,y = %g, %g\n",x,(bmp->height-y_from_bottom));
*/
    /* Convert to "upper left" of rotated box */
    y_from_bottom += dh*cth + dw*sth;
    /* x += dw*cth - (dh+lheight)*sth; */
    x += dw*cth - dh*sth;
/*
printf("Top left corner including rot: x,y = %g, %g\n",x,(bmp->height-y_from_bottom));
*/
/*
if (fabs(rot-90.)<1.)
dprintf(NULL,"dh=%g, hbox=%g, (x',y')=(%g,%g)\n",dh,hbox,x,y_from_bottom);
*/
    if (clear_behind_chars==2)
        {
        double wpad,hpad;
        wpad = wbox*0.05;
        if (wpad > cwidth/2.)
            wpad = cwidth/2.;
        hpad = lheight*0.2;
        fontrender_clearing_box(bmp,
                                x-wpad*cth-hpad*sth,
                                y_from_bottom+hpad*cth-wpad*sth,
                                x-wpad*cth+(hbox+hpad)*sth,
                                y_from_bottom-(hbox+hpad)*cth-wpad*sth,
                                x+(wbox+wpad)*cth+(hbox+hpad)*sth,
                                y_from_bottom-(hbox+hpad)*cth+(wbox+wpad)*sth,
                                x+(wbox+wpad)*cth-hpad*sth,
                                y_from_bottom+hpad*cth+(wbox+wpad)*sth);
        }
    else if (clear_behind_chars==1)
        {
        /* Clear behind all chars */
        sz=fontrender_size=frsize;
        for (j=0,dh=0.;1;j++)
            {
            double y1,y2,width;
            int nc,k;

            fontrender_size=sz;
            rchar_get_one_line((char *)&s[j],rchar,&nc,&y1,&y2,&width,ep_translate);
            sz=fontrender_size;
            dh -= y2;
            if (justify_per_line)
                dw=(wbox-width)/2.;
            else
                dw=0.;
            for (k=0;k<nc;k++)
                {
                double dx,dy,cw,ch,wp,hp;
                dx=dw+rchar[k].x;
                dy=dh+rchar[k].y;
                ch=rchar[k].size;
                cw=rchar[k].w[rchar[k].c+3]*ch/rchar[k].w[0];
                wp=cw*.3;
                cw+=wp;
                hp=ch*.12;
                ch*=1.2;
                fontrender_clearing_box(bmp,x+(dx-wp)*cth-(dy-hp)*sth,
                                        y_from_bottom+(dy-hp)*cth+(dx-wp)*sth,
                                        x+(dx-wp)*cth-(dy+ch)*sth,
                                        y_from_bottom+(dy+ch)*cth+(dx-wp)*sth,
                                        x+(dx+cw)*cth-(dy+ch)*sth,
                                        y_from_bottom+(dy+ch)*cth+(dx+cw)*sth,
                                        x+(dx+cw)*cth-(dy-hp)*sth,
                                        y_from_bottom+(dy-hp)*cth+(dx+cw)*sth);
                }
            dh += y1;
            for (;s[j]!='\n' && s[j]!='\0';j++);
            if (s[j]=='\0')
                break;
            }
        }
    sz=fontrender_size=frsize;
    for (w=NULL,j=0,dh=0.;1;j++)
        {
        double y1,y2,width;
        int nc,k;

        fontrender_size=sz;
        rchar_get_one_line((char *)&s[j],rchar,&nc,&y1,&y2,&width,ep_translate);
        sz=fontrender_size;
        dh -= y2;
        if (justify_per_line)
            dw=(wbox-width)/2.;
        else
            dw=0.;
/*
render_partial_circle_pts((x+dw*cth-dh*sth)/fontrender_pixels_per_point,(y_from_bottom+dh*cth+dw*sth)/fontrender_pixels_per_point,3.,0.,2.*PI,-1);
*/
        for (k=0;k<nc;k++)
            {
            double dx,dy;
            nprintf(out,"%c",rchar[k].c);
            if (out!=NULL)
                fflush(out);
            if (w!=rchar[k].w)
                {
/*
** Nothing will be rendered without libpng--fontrender is essentially useless.
*/
#ifdef HAVE_PNG_LIB
                char *ptr;
                w=rchar[k].w;
                ptr=(char *)w;
/*
{
static int count=0;
FILE *f;
char filename[256];
printf("DEBUG: ptr=%p (wbmpfd=%p)\n",ptr,willus_bmp_fontdata[0]);
sprintf(filename,"fontdata%03d.dat",++count);
f=fopen(filename,"wb");
fwrite(ptr,1,83586,f);
fclose(f);
wfile_written_info(filename,stdout);
}
*/
                bmp_read_png_stream(fontbmp,&ptr[1036],1,NULL);
#else
                /* create blank bitmap */
                fontbmp->width=24;
                fontbmp->height=32;
                fontbmp->bpp=8;
                {
                int i;
                for (i=0;i<256;i++)
                    fontbmp->red[i]=fontbmp->green[i]=fontbmp->blue[i]=i;
                }
                bmp_alloc(fontbmp);
                bmp_fill(fontbmp,255,255,255);
#endif
                }
            dx=rchar[k].x;
            dy=rchar[k].y;
            fontrender_size = rchar[k].size;
            fontrender_renderchar(bmp,w,fontbmp,x+(dw+dx)*cth-(dh+dy)*sth,
                                       y_from_bottom+(dh+dy)*cth+(dw+dx)*sth,
                                       rchar[k].c,rot);
            }
        dh += y1;
        for (;s[j]!='\n' && s[j]!='\0';j++);
        if (s[j]=='\0')
            break;
        }
    nprintf(out,"\n");
    fontrender_size=frsize;
    bmp_free(fontbmp);
    willus_mem_free((double **)&rchar,funcname);
    }


static void fontrender_clearing_box(WILLUSBITMAP *bmp,double x1,double y1,
                                    double x2,double y2,
                                    double x3,double y3,
                                    double x4,double y4)

    {
    RENDER_COLOR bg;
    TRIANGLE2D tri;

    bg=render_color(fontrender_bgcolor[0]/255.,
                    fontrender_bgcolor[1]/255.,
                    fontrender_bgcolor[2]/255.);
    tri.p[0].x=x1/bmp->width;
    tri.p[0].y=y1/bmp->height;
    tri.p[1].x=x2/bmp->width;
    tri.p[1].y=y2/bmp->height;
    tri.p[2].x=x3/bmp->width;
    tri.p[2].y=y3/bmp->height;
    render_triangle(bmp,&tri,&bg,&bg,RENDER_TYPE_SET);
    tri.p[1].x=x3/bmp->width;
    tri.p[1].y=y3/bmp->height;
    tri.p[2].x=x4/bmp->width;
    tri.p[2].y=y4/bmp->height;
    render_triangle(bmp,&tri,&bg,&bg,RENDER_TYPE_SET);
    }


void fontrender_tweak_string(char *s,int maxwidth,int *nlines)

    {
    int i,w,nl;

    for (i=0,nl=1;i<10;i++,nl++)
        {
        break_string(s,&nl);
        w=fontrender_pixwidth(s);
        if (w<maxwidth)
            break;
        }
    (*nlines)=nl;
    }


static void break_string(char *s,int *nlines)

    {
    int i,j,j0,c,nl,len;

    nl=(*nlines);
    for (i=c=0;s[i]!='\0';i++)
        {
        if (s[i]=='\n' || s[i]=='\t')
            s[i]=' ';
        if (s[i]==' ')
            c++;
        }
    len=strlen(s);
    if (nl>c)
        {
        for (i=0;s[i]!='\0';i++)
            if (s[i]==' ')
                s[i]='\n';
        (*nlines)=c+1;
        return;
        }
    for (i=c=1;i<nl;i++)
        {
        j0=len*i/nl;
        for (j=0;j0-j>=0 || j0+j<len;j++)
            {
            if (j0-j>=0 && s[j0-j]==' ')
                {
                s[j0-j]='\n';
                c++;
                break;
                }
            if (j0+j<len && s[j0+j]==' ')
                {
                s[j0+j]='\n';
                c++;
                break;
                }
            }
        if (c>=nl)
            break;
        }
    }


int fontrender_pixwidth(char *string)

    {
    int *w,i;
    unsigned char *s;
    double x,xmax;

    s=(unsigned char *)string;
    w=(int *)willus_bmp_fontdata[fontrender_font_index];
    for (x=xmax=0.,i=0;string[i]!='\0';i++)
        {
        if (string[i]=='\n')
            {
            x = 0.;
            continue;
            }
        x += w[s[i]+3]*fontrender_size/w[0];
        if (x>xmax)
            xmax=x;
        }
    return((int)(xmax+.5));
    }


void fontrender_close(void)

    {
    fontcache_free();
    }


/*
** Put character so that lower left corner of character is
** at (x,y_from_bottom) pixels.
**
** Needs work on rotated chars--bitmap needs more space.
*/
static void fontrender_renderchar(WILLUSBITMAP *bmp,int *w,
                                  WILLUSBITMAP *fontbmp,
                                  double x,double y_from_bottom,
                                  int c,int rot)

    {
    int i;
    int sx,sdx,nw,nh,bx0,by0;
    double x1,x2,y1,y2,dy0;
    /* double th,cth,sth,dw,dh; */
    /* double dx,dy; */
    FONTLETTER *fontletter,_fontletter;
    WILLUSBITMAP _charbmp,*charbmp;
    static int black[3]={0,0,0};
    static int white[3]={255,255,255};
//static int count=0;

/*
printf("Rendering char '%c' w/lower left at %6.1f, %6.1f\n",c,x,(bmp->height-y_from_bottom));
{
RENDER_COLOR red,white;
red=render_color(1.,0.,0.);
white=render_color(1.,1.,1.);
render_circle(bmp,(double)x/bmp->width,(double)y_from_bottom/bmp->height,3./bmp->width,-1,&red,&white,RENDER_TYPE_ANTIALIASED);
}
*/
    fontletter=&_fontletter;
    fontletter->c=c;
    fontletter->rot=rot;
    fontletter->size=fontrender_size;
    fontletter->font_index=fontrender_font_index;
    bmp_init(&fontletter->bmp);
    charbmp=&_charbmp;
    bmp_init(charbmp);
    if (c<=32)
        return;
    for (sx=w[2],sdx=w[36],i=33;i<c;sx+=w[i+3]+2*w[2],i++,sdx=w[i+3]);
    x1=sx - (x-floor(x))*w[0]/fontrender_size;
    bx0=floor(x);
    x2=sx+sdx+w[2];
    nw=(x2-x1)*fontrender_size/w[0]+.5;
    x2=x1+nw*w[0]/fontrender_size;
    // dy0 = y_from_bottom - w[1]*fontrender_size/w[0];
    dy0 = y_from_bottom;
    y1=0 - (dy0-floor(dy0))*w[0]/fontrender_size;
    by0=floor(dy0);
    while (y1<0)
        {
        y1 += w[0]/fontrender_size;
        by0++;
        }
    y2=fontbmp->height;
    nh=(y2-y1)*fontrender_size/w[0]+.5;
    y2=y1+nh*w[0]/fontrender_size;
    while (y2>fontbmp->height)
        {
        nh--;
        y2-=w[0]/fontrender_size;
        }
/*
printf("bx0=%d, by0=%d\n",bx0,by0);
printf("nw=%d, nh=%d\n",nw,nh);
*/
    /*
    dw=nw;
    dh=nh;
    */
    if (fontcache_cached_fontletter(fontletter)==NULL)
        {
// printf("Creating bitmap for letter '%c'...\n",fontletter->c);
        bmp_resample(charbmp,fontbmp,x1,fontbmp->height-y1,x2,fontbmp->height-y2,
                     nw,nh);
        if (rot)
            {
            double cw,ch,th,sth,cth,xtl,ytl,xbl,ybl;

            cw=charbmp->width;
            ch=charbmp->height;
            while (rot<0)
                rot += 360;
            rot=rot%360;
            if (rot==90 || rot==180 || rot==270)
                bmp_rotate_right_angle(charbmp,rot);
            else
                bmp_rotate_fast(charbmp,(double)rot,1);
            th=rot*PI/180.;
            sth=sin(th);
            cth=cos(th);
            if (rot<90.)
                {
                xtl=0.;
                ytl=cw*sth; /* from top */
                }
            else if (rot<180.)
                {
                xtl=nw*fabs(cth);
                ytl=charbmp->height;
                }
            else if (rot<270.)
                {
                xtl=charbmp->width;
                ytl=charbmp->height-cw*fabs(sth);
                }
            else
                {
                ytl=0.;
                xtl=ch*fabs(sth);
                }
            xbl = xtl+ch*sth;
            ybl = ytl+ch*cth;
            /* Determine new position for lower-left of char */
            /*
            cx0=bx0+nw/2;
            cy0=by0+nh/2;
            bx0=cx0-cos(th)*nw/2+sin(th)*nh/2;
            by0=cy0-cos(th)*nh/2-sin(th)*nw/2;
            */
            fontletter->xoff = -xbl;
            fontletter->yoff = (ybl-charbmp->height);
            }
        else
            {
            fontletter->xoff = 0.;
            fontletter->yoff = 0.;
            }
        bmp_convert_to_greyscale(charbmp);
        bmp_copy(&fontletter->bmp,charbmp);
        fontcache_add_fontletter(fontletter);
        }
    else
        bmp_copy(charbmp,&fontletter->bmp);
/*
printf("xoff,yoff = %6.1f %6.1f\n",fontletter->xoff,fontletter->yoff);
*/
    bx0 += fontletter->xoff;
    by0 += fontletter->yoff;
    bmp_promote_to_24(charbmp);
    if (fontrender_or)
        {
        colorit(charbmp);
        bmp_overlay(bmp,charbmp,bx0,bmp->height-1-by0-charbmp->height,
                    NULL,NULL,fontrender_bgcolor,NULL);
        }
    else
        bmp_overlay(bmp,charbmp,bx0,bmp->height-1-by0-charbmp->height,
                    fontrender_bgcolor,fontrender_fgcolor,white,black);
    bmp_free(charbmp);
    }



/*
** Must be 24 bit
*/
static void colorit(WILLUSBITMAP *bmp)

    {
    unsigned char *sp;
    int i,j,k;

    for (i=0;i<bmp->height;i++)
        {
        sp=bmp_rowptr_from_top(bmp,i);
        for (j=0;j<bmp->width;j++,sp+=3)
            for (k=0;k<3;k++)
                {
                double f;
                f=sp[k];
                f=(255.-f)/255.;
                f=fontrender_bgcolor[k]+f*(fontrender_fgcolor[k]-fontrender_bgcolor[k]);
                sp[k]=f;
                }
        }
    }


static void rchar_get_one_line(char *s,RCHAR *rchar,int *nc,double *y1,
                               double *y2,double *width,int translate)

    {
    double oldsize[16];
    double oldy[16];
    int nl,symbolexit;
    int i,bold,italic,underline,fc,autoleave;
    double x,y,sf;
    int *w;

    w=(int *)willus_bmp_fontdata[fontrender_font_index];
    (*nc)=0;
    x=y=0.;
    (*width)=0.;
    (*y1)=0.;
    (*y2)=0.;
    fc=0;
    nl=0;
    autoleave=0;
    symbolexit=0;
    bold=italic=underline=0;
    sf=1.00;
    for (i=0;s[i]!='\0' && s[i]!='\n';i++)
        {
        if (translate && s[i]=='}' && nl>0 && !autoleave)
            {
            nl--;
            y=oldy[nl];
            fontrender_size=oldsize[nl];
            continue;
            }
        if (!translate || fc || (s[i]!='\\' && s[i]!='_' && s[i]!='^'))
            {
            double dx;
            fc=0;
            rchar[(*nc)].x = x;
            rchar[(*nc)].y = y;
            rchar[(*nc)].size = fontrender_size;
            rchar[(*nc)].w = w;
            rchar[(*nc)].c = s[i];
            (*nc)=(*nc)+1;
            dx = w[s[i]+3]*fontrender_size/w[0];
// printf("    %c (%5.1f)\n",s[i],dx);
            x += dx;
            (*width) += dx;
            if ((*y1) > y)
                (*y1) = y;
            if ((*y2) < (y+fontrender_size*sf))
                (*y2) = (y+fontrender_size*sf);
            if (autoleave && nl>0)
                {
                autoleave=0;
                nl--;
                y=oldy[nl];
                fontrender_size=oldsize[nl];
                }
            if (symbolexit)
                {
                w=(int *)willus_bmp_fontdata[style_index(bold,italic,underline)];
                symbolexit=0;
                }
            continue;
            }
        if (s[i+1]=='\0' || s[i+1]=='\n')
            break;
        if (s[i]=='_' || s[i]=='^')
            {
            int cc;
            cc=s[i];
            if (s[i]==s[i+1])
                {
                fc=1;
                continue;
                }
            if (s[i+1]=='{')
                {
                i++;
                autoleave=0;
                }
            else
                autoleave=1;
            if (nl<16)
                {
                oldy[nl]=y;
                oldsize[nl]=fontrender_size;
                nl++;
                y = y + ((cc=='_') ? (-fontrender_size*.25) : (fontrender_size*.5));
                fontrender_size *= .65;
                }
            continue;
            }
        if (s[i]!='\\' || s[i+1]=='\\' || s[i+1]=='_' || s[i+1]=='^')
            {
            fc=1;
            continue;
            }
        if (tolower(s[i+1])=='p' && tolower(s[i+2])=='t')
            {
            int j;
            for (j=i+3;s[j]>='0' && s[j]<='9';j++);
            if (s[j]=='/' && j>i+3)
                {
                fontrender_size=atoi(&s[i+3])*fontrender_pixels_per_point;
                i=j;
                continue;
                }
            }
        if (s[i+3]=='/' && ((tolower(s[i+1])=='b' && s[i+2]=='o')
                             || (tolower(s[i+1])=='i' && s[i+2]=='t')
                             || (tolower(s[i+1])=='u' && s[i+2]=='l')))
            {
            if (s[i+1]=='b')
                bold=0;
            else if (s[i+1]=='B')
                bold=1;
            else if (s[i+1]=='i')
                italic=0;
            else if (s[i+1]=='I')
                italic=1;
            else if (s[i+1]=='u')
                underline=0;
            else
                underline=1;
            w=(int *)willus_bmp_fontdata[style_index(bold,italic,underline)];
            i+=3;
            continue;
            }
        w=(int *)willus_bmp_fontdata[symbol_index(bold,italic,underline)];
        symbolexit=1;
        }
    }


static int style_index(int bold,int italic,int underline)

    {
    return(0);
    }


static int symbol_index(int bold,int italic,int underline)

    {
    return(0);
    }


static void fontcache_init(void)

    {
    if (fontcache==NULL)
        {
        fontcache=&_fontcache;
        fontcache->n=0;
        }
    }


static void fontcache_free(void)

    {
    int i;

    fontcache_init();
    for (i=0;i<fontcache->n;i++)
        {
        bmp_free(&fontcache->fontletter[i].bmp);
        }
    fontcache->n=0;
    }


static WILLUSBITMAP *fontcache_cached_fontletter(FONTLETTER *fontletter)

    {
    int i;

    fontcache_init();
    for (i=0;i<fontcache->n;i++)
        {
        if (fontletter->c == fontcache->fontletter[i].c
             && fontletter->font_index == fontcache->fontletter[i].font_index
             && fontletter->rot == fontcache->fontletter[i].rot
             && fontletter->size == fontcache->fontletter[i].size)
            {
            fontcache->fontletter[i].count++;
            time(&fontcache->fontletter[i].last_used);
            fontletter->bmp = fontcache->fontletter[i].bmp;
            fontcache->sorted=0;
            fontletter->xoff = fontcache->fontletter[i].xoff;
            fontletter->yoff = fontcache->fontletter[i].yoff;
            return(&fontletter->bmp);
            }
        }
    return(NULL);
    }



static void fontcache_add_fontletter(FONTLETTER *fontletter)

    {
    int i;

    fontcache_init();
    fontcache_sort();
    if (fontcache->n < MAXLETTERS)
        {
        i=fontcache->n;
        fontcache->n++;
        }
    else
        {
        i=fontcache->n-1;
        bmp_free(&fontcache->fontletter[i].bmp);
        }
    fontcache->fontletter[i]=(*fontletter);
    fontcache->fontletter[i].count=1;
    time(&fontcache->fontletter[i].last_used);
    fontcache->sorted=0;
    }


/*
** Put most used (highest count) and most recently used first.
*/
static void fontcache_sort(void)

    {
    int     n,top,n1;
    FONTLETTER *x;
    FONTLETTER x0;

    if (fontcache->sorted)
        return;
    x=fontcache->fontletter;
    n=fontcache->n;
    if (n<2)
        {
        fontcache->sorted=1;
        return;
        }
    top=n/2;
    n1=n-1;
    while (1)
        {
        if (top>0)
            {
            top--;
            x0=x[top];
            }
        else
            {
            x0=x[n1];
            x[n1]=x[0];
            n1--;
            if (!n1)
                {
                x[0]=x0;
                fontcache->sorted=1;
                return;
                }
            }
        {
        int parent,child;

        parent=top;
        child=top*2+1;
        while (child<=n1)
            {
            if (child<n1 && fontletter_compare(&x[child],&x[child+1])>0)
                child++;
            if (fontletter_compare(&x0,&x[child])>0)
                {
                x[parent]=x[child];
                parent=child;
                child+=(parent+1);
                }
            else
                break;
            }
        x[parent]=x0;
        }
        }
    fontcache->sorted=1;
    }


static int fontletter_compare(FONTLETTER *x1,FONTLETTER *x2)

    {
    if (x1->count > x2->count)
        return(1);
    if (x1->count < x2->count)
        return(-1);
    if (x1->last_used > x2->last_used)
        return(1);
    if (x1->last_used < x2->last_used)
        return(-1);
    return(0);
    }








k2pdfopt_v2.54/willuslib/math.c

/*
** math.c       Common calculation routines such as sorting, interpolating, etc.
**
** Part of willus.com general purpose C code library.
**
** Copyright (C) 2013  http://willus.com
**
** This program is free software: you can redistribute it and/or modify
** it under the terms of the GNU Affero General Public License as
** published by the Free Software Foundation, either version 3 of the
** License, or (at your option) any later version.
**
** This program is distributed in the hope that it will be useful,
** but WITHOUT ANY WARRANTY; without even the implied warranty of
** MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
** GNU Affero General Public License for more details.
**
** You should have received a copy of the GNU Affero General Public License
** along with this program.  If not, see <http://www.gnu.org/licenses/>.
**
*/

#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include <math.h>
#include <math.h>
#include "willus.h"

static double interp_high_order_dx_1(double x0,double *x,double *y,int n,
                                     int order,double dx,int ex);




void freexyz(double **x)

    {
    willus_mem_free(x,"freexyz");
    }


/*
** Frees dynamically allocated memory that was allocated by readxy().
*/
void freexy(double **x)

    {
    willus_mem_free(x,"freexy");
    }


/*
** Frees dynamically allocated memory that was allocated by readx().
*/
void freex(double **x)

    {
    willus_mem_free(x,"freex");
    }


/*
** Same as below, but with floating point (single precision) arrays.
*/
float interpxy(float x0,float *x,float *y,long n)

    {
    long    i;

    i=indexx(x0,x,n);
    if (i<0)
        return(y[0]);
    if (i>=n-1)
        return(y[n-1]);
    return(y[i] + (x0-x[i])*(y[i+1]-y[i])/(x[i+1]-x[i]));
    }


/*
** Expects x[] array to be monotonically increasing, and returns
** the index, i, such that x[i] <= x0 < x[i+1].  Uses binomial
** search to find the point quickly.  If x0 < x[0], returns -1.
** If x0 >= x[n-1], returns n-1.
**
** If two or more consecutive x[] values have the same value, and that value
** is x0, the index of the _last_ of the same x[] values (the highest index)
** will be returned.
*/
long indexx(float x0,float *x,long n)

    {
    long    i,delta;

    if (x0<x[0])
        return(-1);
    if (x0>=x[n-1])
        return(n-1);
    i=0;
    if (n>10)
        {
        delta=n>>1;
        while (delta>5)
            {
            for (;i<n && x0>=x[i];i+=delta);
            i-=delta;
            delta>>=1;
            }
        }
    for (;i<n && x0>=x[i];i++);
    return(i-1);
    }


/*
** Expects x[] array to be monotonically increasing, and returns
** the index, i, such that x[i] <= x0 < x[i+1].  Uses binomial
** search to find the point quickly.  If x0 < x[0], returns -1.
** If x0 >= x[n-1], returns n-1.
**
** If two or more consecutive x[] values have the same value, and that value
** is x0, the index of the _last_ of the same x[] values (the highest index)
** will be returned.
*/
long indexxd(double x0,double *x,long n)

    {
    long    i,delta;

    if (x0<x[0])
        return(-1);
    if (x0>=x[n-1])
        return(n-1);
    i=0;
    if (n>10)
        {
        delta=n>>1;
        while (delta>5)
            {
            for (;i<n && x0>=x[i];i+=delta);
            i-=delta;
            delta>>=1;
            }
        }
    for (;i<n && x0>=x[i];i++);
    return(i-1);
    }


/*
** Assumes that x[] is monotonically increasing and returns the
** value y0 corresponding to y0=f(x) where f(x) describes the
** set of line segments connecting all of the points (x[0],y[0]),
** (x[1],y[1]), ..., (x[n-1],y[n-1]).  If x0 is outside the
** bounds of the x[] array, either y[0] or y[n-1] is returned.
**
** Uses binomial search to jump quickly through the x[] array.
**
** NOTE:  x[] array MUST BE MONOTONICALLY INCREASING
**
*/
double interpxyd(double x0,double *x,double *y,long n)

    {
    long    i;

    i=indexxd(x0,x,n);
    if (i<0)
        return(y[0]);
    if (i>=n-1)
        return(y[n-1]);
    return(y[i] + (x0-x[i])*(y[i+1]-y[i])/(x[i+1]-x[i]));
    }




/*
** Reads a double precision (x,y) array from a file,
** dynamically allocating the array space needed.
**
** (*x) returns the x-array pointer
** (*y) returns y-array pointer
** filename is the input file
** (*n) returns the number of points.
** Set output=NULL if you want no printed output, otherwise error
** messages are printed to output (so typically you'd use stderr).
**
** See also:  freexy()
**
** Returns:  0 if all went well.   (*n) gets the number of points.
**          -1 if not enough memory.  (*n) gets the number of points in file.
**          -2 if file would not open.
**          -3 if the first pass and second pass don't jive.
**           If no points in file, returns 0, but (*n)= 0 and no memory
**           is allocated.
**           If anything other than 0 is returned, no memory is allocated.
**
*/

int readxy(char *filename,double **x,double **y,int *n,FILE *output)

    {
    return(readxy_ex(filename,x,y,n,output,1));
    }


int readxy_ex(char *filename,double **x,double **y,int *n,FILE *output,
              int ignore_after_semicolon)

    {
    FILE *f;
    static char *notenough="There is not enough memory to read in file %s.\n";
    static char *internal="Internal error re-reading file %s.\n";
    char    buf[200];
    long    memsize;
    int     i;
    size_t  memsizest;
    static char *funcname="readxy";

    /* Count points in file */

    (*x)=NULL;
    (*y)=NULL;
    (*n)=0;
    f=fopen(filename,"r");
    if (f==NULL)
        {
        if (output!=NULL)
            fprintf(output,"Cannot open file %s for reading array pairs.\n",
                    filename);
        return(-2);
        }
    while (1)
        {
        double v[2];
        void *ptr;

        if (ignore_after_semicolon)
            ptr=get_line_cf(buf,199,f);
        else
            ptr=fgets(buf,199,f);
        if (ptr==NULL)
            break;
        clean_line(buf);
        if (string_read_doubles(buf,v,2)==2)
            (*n)++;
        }
    fclose(f);
    if ((*n)==0)
        {
        if (output!=NULL)
            fprintf(output,"There are no array pairs in file %s.\n",filename);
        return(0);
        }
    memsize=(long)sizeof(double)*(*n)*2L;
    memsizest=(size_t)memsize;
    if (memsize!=memsizest)
        {
        if (output!=NULL)
            fprintf(output,notenough,filename);
        return(-1);
        }
    if (!willus_mem_alloc(x,memsizest,funcname))
        {
        if (output!=NULL)
            fprintf(output,notenough,filename);
        return(-1);
        }
    (*y)= &(*x)[(*n)];
    i=0;
    f=fopen(filename,"r");
    if (f==NULL)
        {
        freexy(x);
        if (output!=NULL)
            fprintf(output,internal,filename);
        return(-3);
        }
    while (1)
        {
        double v[2];
        void *ptr;

        if (ignore_after_semicolon)
            ptr=get_line_cf(buf,199,f);
        else
            ptr=fgets(buf,199,f);
        if (ptr==NULL)
            break;
        clean_line(buf);
        if (string_read_doubles(buf,v,2)==2)
            {
            if (i>=(*n))
                {
                fclose(f);
                freexy(x);
                if (output!=NULL)
                    fprintf(output,internal,filename);
                return(-3);
                }
            (*x)[i]=v[0];
            (*y)[i]=v[1];
            i++;
            }
        }
    fclose(f);
    if (i!=(*n))
        {
        freexy(x);
        if (output!=NULL)
            fprintf(output,internal,filename);
        return(-3);
        }
    return(0);
    }


int readx(char *filename,double **x,int *n,FILE *output)

    {
    FILE *f;
    static char *notenough="There is not enough memory to read in file %s.\n";
    static char *internal="Internal error re-reading file %s.\n";
    char    buf[200];
    long    memsize;
    int     i;
    size_t  memsizest;
    static char *funcname="readx";

    /* Count points in file */

    (*x)=NULL;
    (*n)=0;
    f=fopen(filename,"r");
    if (f==NULL)
        {
        if (output!=NULL)
            fprintf(output,"Cannot open file %s for reading array pairs.\n",
                    filename);
        return(-2);
        }
    while (get_line_cf(buf,199,f)!=NULL)
        {
        clean_line(buf);
        if (is_a_number(buf))
            (*n)++;
        }
    fclose(f);
    if ((*n)==0)
        {
        if (output!=NULL)
            fprintf(output,"There are no array pairs in file %s.\n",filename);
        return(0);
        }
    memsize=(long)sizeof(double)*(*n);
    memsizest=(size_t)memsize;
    if (memsize!=memsizest)
        {
        if (output!=NULL)
            fprintf(output,notenough,filename);
        return(-1);
        }
    if (!willus_mem_alloc(x,memsizest,funcname))
        {
        if (output!=NULL)
            fprintf(output,notenough,filename);
        return(-1);
        }
    i=0;
    f=fopen(filename,"r");
    if (f==NULL)
        {
        freex(x);
        if (output!=NULL)
            fprintf(output,internal,filename);
        return(-3);
        }
    while (get_line_cf(buf,199,f)!=NULL)
        {
        clean_line(buf);
        if (is_a_number(buf))
            {
            if (i>=(*n))
                {
                fclose(f);
                freex(x);
                if (output!=NULL)
                    fprintf(output,internal,filename);
                return(-3);
                }
            (*x)[i]=atof(buf);
            i++;
            }
        }
    fclose(f);
    if (i!=(*n))
        {
        freexy(x);
        if (output!=NULL)
            fprintf(output,internal,filename);
        return(-3);
        }
    return(0);
    }


/*
** Reads double precision (x,y,z) triplets from a file into x[],y[],z[]
** arrays, dynamically allocating the array space needed.  See readxy().
*/
int readxyz(char *filename,double **x,double **y,double **z,int *n,FILE *output)

    {
    return(readxyz_ex(filename,x,y,z,n,output,1));
    }


int readxyz_ex(char *filename,double **x,double **y,double **z,int *n,FILE *output,
               int ignore_after_semicolon)

    {
    FILE *f;
    static char *notenough="There is not enough memory to read in file %s.\n";
    static char *internal="Internal error re-reading file %s.\n";
    char    buf[200];
    long    memsize;
    int     i;
    size_t  memsizest;
    static char *funcname="readxyz";

    /* Count points in file */

    (*x)=NULL;
    (*y)=NULL;
    (*z)=NULL;
    (*n)=0;
    f=fopen(filename,"r");
    if (f==NULL)
        {
        if (output!=NULL)
            fprintf(output,"Cannot open file %s for reading array triplets.\n",
                    filename);
        return(-2);
        }
    while (1)
        {
        void *ptr;
        double v[3];

        if (ignore_after_semicolon)
            ptr=get_line_cf(buf,199,f);
        else
            ptr=fgets(buf,199,f);
        if (ptr==NULL)
            break;
        clean_line(buf);
        if (string_read_doubles(buf,v,3)==3)
            (*n)++;
        }
    fclose(f);
    if ((*n)==0)
        {
        if (output!=NULL)
            fprintf(output,"There are no array triplets in file %s.\n",filename);
        return(0);
        }
    memsize=(long)sizeof(double)*(*n)*3L;
    memsizest=(size_t)memsize;
    if (memsize!=memsizest)
        {
        if (output!=NULL)
            fprintf(output,notenough,filename);
        return(-1);
        }
    if (!willus_mem_alloc(x,memsizest,funcname))
        {
        if (output!=NULL)
            fprintf(output,notenough,filename);
        return(-1);
        }
    (*y)= &(*x)[(*n)];
    (*z)= &(*y)[(*n)];
    i=0;
    f=fopen(filename,"r");
    if (f==NULL)
        {
        freexyz(x);
        if (output!=NULL)
            fprintf(output,internal,filename);
        return(-3);
        }
    while (1)
        {
        double v[3];
        void *ptr;

        if (ignore_after_semicolon)
            ptr=get_line_cf(buf,199,f);
        else
            ptr=fgets(buf,199,f);
        if (ptr==NULL)
            break;
        clean_line(buf);
        if (string_read_doubles(buf,v,3)==3)
            {
            if (i>=(*n))
                {
                fclose(f);
                freexyz(x);
                if (output!=NULL)
                    fprintf(output,internal,filename);
                return(-3);
                }
            (*x)[i]=v[0];
            (*y)[i]=v[1];
            (*z)[i]=v[2];
            i++;
            }
        }
    fclose(f);
    if (i!=(*n))
        {
        freexyz(x);
        if (output!=NULL)
            fprintf(output,internal,filename);
        return(-3);
        }
    return(0);
    }




void sort(float *x,int n)

    {
    int top,n1;
    float   x0;

    if (n<2)
        return;
    top=n/2;
    n1=n-1;
    while (1)
        {
        if (top>0)
            {
            top--;
            x0=x[top];
            }
        else
            {
            x0=x[n1];
            x[n1]=x[0];
            n1--;
            if (!n1)
                {
                x[0]=x0;
                return;
                }
            }
        {
        int parent,child;

        parent=top;
        child=top*2+1;
        while (child<=n1)
            {
            if (child<n1 && x[child]<x[child+1])
                child++;
            if (x0<x[child])
                {
                x[parent]=x[child];
                parent=child;
                child+=(parent+1);
                }
            else
                break;
            }
        x[parent]=x0;
        }
        }
    }


void sortd(double *x,int n)

    {
    int top,n1;
    double  x0;

    if (n<2)
        return;
    top=n/2;
    n1=n-1;
    while (1)
        {
        if (top>0)
            {
            top--;
            x0=x[top];
            }
        else
            {
            x0=x[n1];
            x[n1]=x[0];
            n1--;
            if (!n1)
                {
                x[0]=x0;
                return;
                }
            }
        {
        int parent,child;

        parent=top;
        child=top*2+1;
        while (child<=n1)
            {
            if (child<n1 && x[child]<x[child+1])
                child++;
            if (x0<x[child])
                {
                x[parent]=x[child];
                parent=child;
                child+=(parent+1);
                }
            else
                break;
            }
        x[parent]=x0;
        }
        }
    }


void sorti(int *x,int n)

    {
    int top,n1;
    int x0;

    if (n<2)
        return;
    top=n/2;
    n1=n-1;
    while (1)
        {
        if (top>0)
            {
            top--;
            x0=x[top];
            }
        else
            {
            x0=x[n1];
            x[n1]=x[0];
            n1--;
            if (!n1)
                {
                x[0]=x0;
                return;
                }
            }
        {
        int parent,child;

        parent=top;
        child=top*2+1;
        while (child<=n1)
            {
            if (child<n1 && x[child]<x[child+1])
                child++;
            if (x0<x[child])
                {
                x[parent]=x[child];
                parent=child;
                child+=(parent+1);
                }
            else
                break;
            }
        x[parent]=x0;
        }
        }
    }



void sortxyi(int *x,int *y,int n)

    {
    int     top,n1;
    int     x0,y0;

    if (n<2)
        return;
    top=n/2;
    n1=n-1;
    while (1)
        {
        if (top>0)
            {
            top--;
            x0=x[top];
            y0=y[top];
            }
        else
            {
            x0=x[n1];
            y0=y[n1];
            x[n1]=x[0];
            y[n1]=y[0];
            n1--;
            if (!n1)
                {
                x[0]=x0;
                y[0]=y0;
                return;
                }
            }
        {
        int parent,child;

        parent=top;
        child=top*2+1;
        while (child<=n1)
            {
            if (child<n1 && x[child]<x[child+1])
                child++;
            if (x0<x[child])
                {
                x[parent]=x[child];
                y[parent]=y[child];
                parent=child;
                child+=(parent+1);
                }
            else
                break;
            }
        x[parent]=x0;
        y[parent]=y0;
        }
        }
    }


void sortxyzi(int *x,int *y,int *z,int n)

    {
    int     top,n1;
    int     x0,y0,z0;

    if (n<2)
        return;
    top=n/2;
    n1=n-1;
    while (1)
        {
        if (top>0)
            {
            top--;
            x0=x[top];
            y0=y[top];
            z0=z[top];
            }
        else
            {
            x0=x[n1];
            y0=y[n1];
            z0=z[n1];
            x[n1]=x[0];
            y[n1]=y[0];
            z[n1]=z[0];
            n1--;
            if (!n1)
                {
                x[0]=x0;
                y[0]=y0;
                z[0]=z0;
                return;
                }
            }
        {
        int parent,child;

        parent=top;
        child=top*2+1;
        while (child<=n1)
            {
            if (child<n1 && x[child]<x[child+1])
                child++;
            if (x0<x[child])
                {
                x[parent]=x[child];
                y[parent]=y[child];
                z[parent]=z[child];
                parent=child;
                child+=(parent+1);
                }
            else
                break;
            }
        x[parent]=x0;
        y[parent]=y0;
        z[parent]=z0;
        }
        }
    }


void sortxy(float *x,float *y,int n)

    {
    int     top,n1;
    float   x0,y0;

    if (n<2)
        return;
    top=n/2;
    n1=n-1;
    while (1)
        {
        if (top>0)
            {
            top--;
            x0=x[top];
            y0=y[top];
            }
        else
            {
            x0=x[n1];
            y0=y[n1];
            x[n1]=x[0];
            y[n1]=y[0];
            n1--;
            if (!n1)
                {
                x[0]=x0;
                y[0]=y0;
                return;
                }
            }
        {
        int parent,child;

        parent=top;
        child=top*2+1;
        while (child<=n1)
            {
            if (child<n1 && x[child]<x[child+1])
                child++;
            if (x0<x[child])
                {
                x[parent]=x[child];
                y[parent]=y[child];
                parent=child;
                child+=(parent+1);
                }
            else
                break;
            }
        x[parent]=x0;
        y[parent]=y0;
        }
        }
    }


void sortxyz(float *x,float *y,float *z,int n)

    {
    int     top,n1;
    float   x0,y0,z0;

    if (n<2)
        return;
    top=n/2;
    n1=n-1;
    while (1)
        {
        if (top>0)
            {
            top--;
            x0=x[top];
            y0=y[top];
            z0=z[top];
            }
        else
            {
            x0=x[n1];
            y0=y[n1];
            z0=z[n1];
            x[n1]=x[0];
            y[n1]=y[0];
            z[n1]=z[0];
            n1--;
            if (!n1)
                {
                x[0]=x0;
                y[0]=y0;
                z[0]=z0;
                return;
                }
            }
        {
        int parent,child;

        parent=top;
        child=top*2+1;
        while (child<=n1)
            {
            if (child<n1 && x[child]<x[child+1])
                child++;
            if (x0<x[child])
                {
                x[parent]=x[child];
                y[parent]=y[child];
                z[parent]=z[child];
                parent=child;
                child+=(parent+1);
                }
            else
                break;
            }
        x[parent]=x0;
        y[parent]=y0;
        z[parent]=z0;
        }
        }
    }




void sortxyzd(double *x,double *y,double *z,int n)

    {
    int     top,n1;
    double  x0,y0,z0;

    if (n<2)
        return;
    top=n/2;
    n1=n-1;
    while (1)
        {
        if (top>0)
            {
            top--;
            x0=x[top];
            y0=y[top];
            z0=z[top];
            }
        else
            {
            x0=x[n1];
            y0=y[n1];
            z0=z[n1];
            x[n1]=x[0];
            y[n1]=y[0];
            z[n1]=z[0];
            n1--;
            if (!n1)
                {
                x[0]=x0;
                y[0]=y0;
                z[0]=z0;
                return;
                }
            }
        {
        int parent,child;

        parent=top;
        child=top*2+1;
        while (child<=n1)
            {
            if (child<n1 && x[child]<x[child+1])
                child++;
            if (x0<x[child])
                {
                x[parent]=x[child];
                y[parent]=y[child];
                z[parent]=z[child];
                parent=child;
                child+=(parent+1);
                }
            else
                break;
            }
        x[parent]=x0;
        y[parent]=y0;
        z[parent]=z0;
        }
        }
    }


void sortxyzwvd(double *x,double *y,double *z,double *w,double *v,int n)

    {
    int     top,n1;
    double  x0,y0,z0,w0,v0;

    if (n<2)
        return;
    top=n/2;
    n1=n-1;
    while (1)
        {
        if (top>0)
            {
            top--;
            x0=x[top];
            y0=y[top];
            z0=z[top];
            w0=w[top];
            v0=v[top];
            }
        else
            {
            x0=x[n1];
            y0=y[n1];
            z0=z[n1];
            w0=w[n1];
            v0=v[n1];
            x[n1]=x[0];
            y[n1]=y[0];
            z[n1]=z[0];
            w[n1]=w[0];
            v[n1]=v[0];
            n1--;
            if (!n1)
                {
                x[0]=x0;
                y[0]=y0;
                z[0]=z0;
                w[0]=w0;
                v[0]=v0;
                return;
                }
            }
        {
        int parent,child;

        parent=top;
        child=top*2+1;
        while (child<=n1)
            {
            if (child<n1 && x[child]<x[child+1])
                child++;
            if (x0<x[child])
                {
                x[parent]=x[child];
                y[parent]=y[child];
                z[parent]=z[child];
                w[parent]=w[child];
                v[parent]=v[child];
                parent=child;
                child+=(parent+1);
                }
            else
                break;
            }
        x[parent]=x0;
        y[parent]=y0;
        z[parent]=z0;
        w[parent]=w0;
        v[parent]=v0;
        }
        }
    }


void sortxyzwd(double *x,double *y,double *z,double *w,int n)

    {
    int     top,n1;
    double  x0,y0,z0,w0;

    if (n<2)
        return;
    top=n/2;
    n1=n-1;
    while (1)
        {
        if (top>0)
            {
            top--;
            x0=x[top];
            y0=y[top];
            z0=z[top];
            w0=w[top];
            }
        else
            {
            x0=x[n1];
            y0=y[n1];
            z0=z[n1];
            w0=w[n1];
            x[n1]=x[0];
            y[n1]=y[0];
            z[n1]=z[0];
            w[n1]=w[0];
            n1--;
            if (!n1)
                {
                x[0]=x0;
                y[0]=y0;
                z[0]=z0;
                w[0]=w0;
                return;
                }
            }
        {
        int parent,child;

        parent=top;
        child=top*2+1;
        while (child<=n1)
            {
            if (child<n1 && x[child]<x[child+1])
                child++;
            if (x0<x[child])
                {
                x[parent]=x[child];
                y[parent]=y[child];
                z[parent]=z[child];
                w[parent]=w[child];
                parent=child;
                child+=(parent+1);
                }
            else
                break;
            }
        x[parent]=x0;
        y[parent]=y0;
        z[parent]=z0;
        w[parent]=w0;
        }
        }
    }


void sort8d(double *x,double *y,double *z,double *a,double *b,double *c,double *e,double *f,int n)

    {
    sort9d(x,y,z,a,b,c,e,f,NULL,n);
    }


/*
** Generic sort from 1 to 8 double-precision arrays.  All double precision
** array arguments except the first one can be NULL.  Lots of if-statements,
** so slower than other sort functions in this module.
*/
void sort9d(double *x,double *y,double *z,double *a,double *b,double *c,double *e,double *f,
            double *g,int n)

    {
    int     top,n1;
    double  x0,y0,z0,a0,b0,c0,e0,f0,g0;
 
    x0=y0=z0=a0=b0=c0=e0=f0=g0=0.; /* Avoid compiler warning */
    if (n<2)
        return;
    if (x==NULL)
        return;
    /* Use faster sorts if available */
    if (y==NULL && z==NULL && a==NULL && b==NULL && c==NULL && e==NULL && f==NULL && g==NULL)
        {
        sortd(x,n);
        return;
        }
    if (y!=NULL && z==NULL && a==NULL && b==NULL && c==NULL && e==NULL && f==NULL && g==NULL)
        {
        sortxyd(x,y,n);
        return;
        }
    if (y!=NULL && z!=NULL && a==NULL && b==NULL && c==NULL && e==NULL && f==NULL && g==NULL)
        {
        sortxyzd(x,y,z,n);
        return;
        }
    if (y!=NULL && z!=NULL && a!=NULL && b==NULL && c==NULL && e==NULL && f==NULL && g==NULL)
        {
        sortxyzwd(x,y,z,a,n);
        return;
        }
    if (y!=NULL && z!=NULL && a!=NULL && b!=NULL && c==NULL && e==NULL && f==NULL && g==NULL)
        {
        sortxyzwvd(x,y,z,a,b,n);
        return;
        }
    top=n/2;
    n1=n-1;
    while (1)
        {
        if (top>0)
            {
            top--;
            x0=x[top];
            if (y!=NULL)
                y0=y[top];
            if (z!=NULL)
                z0=z[top];
            if (a!=NULL)
                a0=a[top];
            if (b!=NULL)
                b0=b[top];
            if (c!=NULL)
                c0=c[top];
            if (e!=NULL)
                e0=e[top];
            if (f!=NULL)
                f0=f[top];
            if (g!=NULL)
                g0=g[top];
            }
        else
            {
            x0=x[n1];
            if (y!=NULL)
                y0=y[n1];
            if (z!=NULL)
                z0=z[n1];
            if (a!=NULL)
                a0=a[n1];
            if (b!=NULL)
                b0=b[n1];
            if (c!=NULL)
                c0=c[n1];
            if (e!=NULL)
                e0=e[n1];
            if (f!=NULL)
                f0=f[n1];
            if (g!=NULL)
                g0=g[n1];
            x[n1]=x[0];
            if (y!=NULL)
                y[n1]=y[0];
            if (z!=NULL)
                z[n1]=z[0];
            if (a!=NULL)
                a[n1]=a[0];
            if (b!=NULL)
                b[n1]=b[0];
            if (c!=NULL)
                c[n1]=c[0];
            if (e!=NULL)
                e[n1]=e[0];
            if (f!=NULL)
                f[n1]=f[0];
            if (g!=NULL)
                g[n1]=g[0];
            n1--;
            if (!n1)
                {
                x[0]=x0;
                if (y!=NULL)
                    y[0]=y0;
                if (z!=NULL)
                    z[0]=z0;
                if (a!=NULL)
                    a[0]=a0;
                if (b!=NULL)
                    b[0]=b0;
                if (c!=NULL)
                    c[0]=c0;
                if (e!=NULL)
                    e[0]=e0;
                if (f!=NULL)
                    f[0]=f0;
                if (g!=NULL)
                    g[0]=g0;
                return;
                }
            }
        {
        int parent,child;

        parent=top;
        child=top*2+1;
        while (child<=n1)
            {
            if (child<n1 && x[child]<x[child+1])
                child++;
            if (x0<x[child])
                {
                x[parent]=x[child];
                if (y!=NULL)
                    y[parent]=y[child];
                if (z!=NULL)
                    z[parent]=z[child];
                if (a!=NULL)
                    a[parent]=a[child];
                if (b!=NULL)
                    b[parent]=b[child];
                if (c!=NULL)
                    c[parent]=c[child];
                if (e!=NULL)
                    e[parent]=e[child];
                if (f!=NULL)
                    f[parent]=f[child];
                if (g!=NULL)
                    g[parent]=g[child];
                parent=child;
                child+=(parent+1);
                }
            else
                break;
            }
        x[parent]=x0;
        if (y!=NULL)
            y[parent]=y0;
        if (z!=NULL)
            z[parent]=z0;
        if (a!=NULL)
            a[parent]=a0;
        if (b!=NULL)
            b[parent]=b0;
        if (c!=NULL)
            c[parent]=c0;
        if (e!=NULL)
            e[parent]=e0;
        if (f!=NULL)
            f[parent]=f0;
        if (g!=NULL)
            g[parent]=g0;
        }
        }
    }


void sortxyd(double *x,double *y,int n)

    {
    int     top,n1;
    double  x0,y0;

    if (n<2)
        return;
    top=n/2;
    n1=n-1;
    while (1)
        {
        if (top>0)
            {
            top--;
            x0=x[top];
            y0=y[top];
            }
        else
            {
            x0=x[n1];
            y0=y[n1];
            x[n1]=x[0];
            y[n1]=y[0];
            n1--;
            if (!n1)
                {
                x[0]=x0;
                y[0]=y0;
                return;
                }
            }
        {
        int parent,child;

        parent=top;
        child=top*2+1;
        while (child<=n1)
            {
            if (child<n1 && x[child]<x[child+1])
                child++;
            if (x0<x[child])
                {
                x[parent]=x[child];
                y[parent]=y[child];
                parent=child;
                child+=(parent+1);
                }
            else
                break;
            }
        x[parent]=x0;
        y[parent]=y0;
        }
        }
    }


/*
** Compress algorithm.  Averages duplicate inputs.  x[] array is expected
** to be monotonically increasing.
**
*/
void compressxy(double *x,double *y,int *n)

    {
    int     delta,i,j;
    double    sum;

    for (i=0;i<(*n)-1;i++)
        {
        if (x[i]!=x[i+1])
            continue;
        sum=y[i]+y[i+1];
        for (j=i+2;j<(*n) && x[j]==x[i];j++)
            sum += y[j];
        delta=j-i-1;
        y[i] = sum/(double)(delta+1);
        for (;j<(*n);j++)
            {
            x[j-delta]=x[j];
            y[j-delta]=y[j];
            }
        (*n) -= delta;
        }
    }

/*
** Compress algorithm.  Averages duplicate inputs.  x[] array is expected
** to be monotonically increasing.
**
*/
void compressxyz(double *x,double *y,double *z,int *n)

    {
    int     delta,i,j;
    double    sumy,sumz;

    for (i=0;i<(*n)-1;i++)
        {
        if (x[i]!=x[i+1])
            continue;
        sumy=y[i]+y[i+1];
        sumz=z[i]+z[i+1];
        for (j=i+2;j<(*n) && x[j]==x[i];j++)
            {
            sumy += y[j];
            sumz += z[j];
            }
        delta=j-i-1;
        y[i] = sumy/(double)(delta+1);
        z[i] = sumz/(double)(delta+1);
        for (;j<(*n);j++)
            {
            x[j-delta]=x[j];
            y[j-delta]=y[j];
            z[j-delta]=z[j];
            }
        (*n) -= delta;
        }
    }


/*
** Compress algorithm.  Removes duplicates.   x[] array is expected
** to be monotonically increasing.
**
*/
void compressx(double *x,int *n)

    {
    int     delta,i,j;

    for (i=0;i<(*n)-1;i++)
        {
        if (x[i]!=x[i+1])
            continue;
        for (j=i+2;j<(*n) && x[j]==x[i];j++);
        delta=j-i-1;
        for (;j<(*n);j++)
            x[j-delta]=x[j];
        (*n) -= delta;
        }
    }

/*
** Return 3D distance between point (x,y,z) and line segment
** (x1,y1,z1)-(x2,y2,z2).
*/
double line_segment_dist_3d(double x1,double y1,double z1,
                            double x2,double y2,double z2,
                            double x,double y,double z)

    {
    double   d1,d2,d3,xx,yy;
    d1=point_distance_3d(x,y,z,x1,y1,z1);
    d2=point_distance_3d(x,y,z,x2,y2,z2);
    d3=point_distance_3d(x1,y1,z1,x2,y2,z2);
    xx=(d2*d2-d1*d1-d3*d3)/(-2*d3);
    yy=d1*d1-xx*xx;
    yy= yy<0 ? 0. : sqrt(yy);
    return(line_segment_dist_2d(0.,0.,d3,0.,xx,yy));
    }


/*
** Return 2D distance between point (z,r) and line segment (z0,r0)-(z1,r1).
*/
double line_segment_dist_2d(double z0,double r0,double z1,double r1,
                            double z,double r)

    {
    return(line_segment_dist_2dx(z0,r0,z1,r1,z,r,NULL));
    }


/*
** Return 2D distance between point (z,r) and line segment (z0,r0)-(z1,r1).
** If f is not NULL, it gets the fractional point along the segment
** that the point is closest to.  E.g. f==0 corresponds to (z0,r0),
** and f==1 corresonds to (z1,r1), and f==0.5 corresonds to the midpoint.
*/
double line_segment_dist_2dx(double z0,double r0,double z1,double r1,
                             double z,double r,double *f)

    {
    double  x,y,x0,y0,x1,y1,xmin,ymin,m,b;
    int     swapped;

    if (z0==z1 && r0==r1)
        {
        if (f!=NULL)
            (*f)=0.;
        return(point_distance_2d(z0,r0,z,r));
        }

    if (fabs(z0-z1)<fabs(r0-r1))
        { x0=r0; x1=r1; x=r; y0=z0; y1=z1; y=z; }
    else
        { x0=z0; x1=z1; x=z; y0=r0; y1=r1; y=r; }

    if (x0>x1)
        {
        double t;
        t=x0;
        x0=x1;
        x1=t;
        t=y0;
        y0=y1;
        y1=t;
        swapped=1;
        }
    else
        swapped=0;
    m=(y1-y0)/(x1-x0);
    b=y0-m*x0;
    xmin=(x+m*y-m*b)/(m*m+1);
    if (xmin<x0)
        {
        if (f!=NULL)
            (*f)=swapped ? 1. : 0.;
        return(point_distance_2d(x0,y0,x,y));
        }
    if (xmin>x1)
        {
        if (f!=NULL)
            (*f)=swapped ? 0. : 1.;
        return(point_distance_2d(x1,y1,x,y));
        }
    ymin=m*xmin+b;
    if (f!=NULL)
        {
        (*f) = point_distance_2d(xmin,ymin,x0,y0)
               / point_distance_2d(x1,y1,x0,y0);
        if (swapped)
            (*f) = 1.-(*f);
        }
    return(point_distance_2d(xmin,ymin,x,y));
    }


/*
** Return distance between 3D points (x1,y1,z1) and (x2,y2,z2)
*/
double point_distance_3d(double x1,double y1,double z1,
                         double x2,double y2,double z2)

    {
    return(sqrt((x1-x2)*(x1-x2)+(y1-y2)*(y1-y2)+(z1-z2)*(z1-z2)));
    }


/*
** Return distance between 2D points (x1,y1) and (x2,y2)
*/
double point_distance_2d(double x1,double y1,double x2,double y2)

    {
    return(sqrt((x1-x2)*(x1-x2)+(y1-y2)*(y1-y2)));
    }


/*
** High order interpolation routine.  Interpolates a set of x[],y[]
** points (n of them) using polynomials of order "order", with a
** sliding fit over "nlocal" points at a time.
*/
double interp_high_order(double x0,double *x,double *y,int n,int order,
                         int nlocal)

    {
    int     i0,maxfits,i,j;
    double  c[16];
    double  f,wsum,ysum,ymean,xx;

    if (order>15)
        order=15;
    i0 = indexxd(x0,x,n);
    if (i0<0)
        return(y[0]);
    if (i0>=n-1)
        return(y[n-1]);
    if (x[i0]==x[i0+1])
        f=0.;
    else
        f=(x0-x[i0])/(x[i0+1]-x[i0]);
    maxfits = nlocal-order+1;
    for (ysum=0.,wsum=0.,i=0;i<maxfits;i++)
        {
        int     istart;
        double  w0,y0;

        istart = i0+i+1-maxfits;
        if (istart<0 || istart+nlocal-1>n-1)
            continue;
        wpolyfitd(&x[istart],&y[istart],nlocal,order,c);
        w0 = 0.5-fabs((i0+f-istart)/(nlocal-1.) - 0.5);
        for (y0=0.,xx=1.,j=0;j<=order;y0+=xx*c[j],xx*=x0,j++);
        ysum += y0*w0;
        wsum += w0;
        }
    if (wsum==0.)
        return(interpxyd(x0,x,y,n));
    ymean=ysum/wsum;
    return(ymean);
    }




double interp_high_order_dx(double x0,double *x,double *y,int n,int order,
                            double dx)

    {
    return(interp_high_order_dx_1(x0,x,y,n,order,dx,0));
    }


double interp_high_order_dx_ex(double x0,double *x,double *y,int n,int order,
                               double dx)

    {
    return(interp_high_order_dx_1(x0,x,y,n,order,dx,1));
    }




/*
** Similar to interp_high_order(), but uses dx range rather than a
** number of points range.
*/
static double interp_high_order_dx_1(double x0,double *x,double *y,int n,
                                     int order,double dx,int ex)

    {
    int     i0,i1,j,nlocal;
    double  c[16];
    double  xi,xx,y0;

    if (order>15)
        order=15;
    dx=fabs(dx)/2.;
    xi=x0;
    if (x0<x[0])
        x0=x[0];
    else if (x0>x[n-1])
        x0=x[n-1];
    i0 = indexxd(x0,x,n);
    if (i0<0)
        {
        if (ex)
            i0=0;
        else
            return(y[0]);
        }
    if (i0>=n-1)
        {
        if (ex)
            i0=n-1;
        else
            return(y[n-1]);
        }
    for (i1=i0;i0>=0 && x[i0]+dx >= x0;i0--);
    i0++;
    for (;i1<n && x[i1]-dx <= x0;i1++);
    i1--;
    nlocal = (i1-i0)+1;
    if (nlocal < 2)
        return(interpxyd(x0,x,y,n));
    if (nlocal < order+1)
        order=nlocal-1;
    wpolyfitd(&x[i0],&y[i0],nlocal,order,c);
    if (ex)
        x0=xi;
    for (y0=0.,xx=1.,j=0;j<=order;y0+=xx*c[j],xx*=x0,j++);
    return(y0);
    }




/*
** Similar to interp_high_order(), but uses dx range rather than a
** number of points range.
*/
double interp_high_order_dxf(double x0,float *x,float *y,int n,int order,
                             double dx)

    {
    int     i0,i1,j,nlocal;
    double  c[16];
    double  xx,y0;
    void   *ptr;
    double *x1,*y1;
    static char *funcname="interp_high_order_dxf";

    if (order>15)
        order=15;
    dx=fabs(dx)/2.;
    if (x0<x[0])
        x0=x[0];
    else if (x0>x[n-1])
        x0=x[n-1];
    i0 = indexx(x0,x,n);
    if (i0<0)
        return(y[0]);
    if (i0>=n-1)
        return(y[n-1]);
    for (i1=i0;i0>=0 && x[i0]+dx >= x0;i0--);
    i0++;
    for (;i1<n && x[i1]-dx <= x0;i1++);
    i1--;
    nlocal = (i1-i0)+1;
    if (nlocal < 2)
        return(interpxy(x0,x,y,n));
    if (nlocal < order+1)
        order=nlocal-1;
    willus_mem_alloc_warn(&ptr,sizeof(double)*2*nlocal,funcname,10);
    x1=(double *)ptr;
    y1=&x1[nlocal];
    for (j=0;j<nlocal;j++)
        {
        x1[j]=x[j+i0];
        y1[j]=y[j+i0];
        }
    wpolyfitd(x1,y1,nlocal,order,c);
    willus_mem_free(&x1,funcname);
    for (y0=0.,xx=1.,j=0;j<=order;y0+=xx*c[j],xx*=x0,j++);
    return(y0);
    }


/*
** Similar to interp_high_order(), but uses dx range rather than a
** number of points range.
*/
double interp_high_order_slope(double x0,double *x,double *y,int n,int order,
                               double dx)

    {
    int     i0,i1,j,nlocal;
    double  c[16];
    double  xx,y0;
    void   *ptr;
    double *x1,*y1;
    static char *funcname="interp_high_order_slope";

    if (order>15)
        order=15;
    dx=fabs(dx)/2.;
    if (x0<x[0])
        x0=x[0];
    else if (x0>x[n-1])
        x0=x[n-1];
    i0 = indexxd(x0,x,n);
    if (i0<0)
        i0=0;
    if (i0>n-1)
        i0=n-1;
    for (i1=i0;i0>=0 && x[i0]+dx >= x0;i0--);
    i0++;
    for (;i1<n && x[i1]-dx <= x0;i1++);
    i1--;
    nlocal = (i1-i0)+1;
    if (nlocal < 2)
        {
        if (i0>=n-1)
            i0--;
        if (i0<0)
            return(0.);
        return((y[i0+1]-y[i0])/(x[i0+1]-x[i0]));
        }
    if (nlocal < order+1)
        order=nlocal-1;
    willus_mem_alloc_warn(&ptr,sizeof(double)*2*nlocal,funcname,10);
    x1=(double *)ptr;
    y1=&x1[nlocal];
    for (j=0;j<nlocal;j++)
        {
        x1[j]=x[j+i0];
        y1[j]=y[j+i0];
        }
    wpolyfitd(x1,y1,nlocal,order,c);
    willus_mem_free(&x1,funcname);
    for (y0=0.,xx=1.,j=1;j<=order;y0+=j*xx*c[j],xx*=x0,j++);
    return(y0);
    }


/*
** Similar to interp_high_order(), but uses dx range rather than a
** number of points range.
*/
double interp_high_order_slopef(double x0,float *x,float *y,int n,int order,
                                double dx)

    {
    int     i0,i1,j,nlocal;
    double  c[16];
    double  xx,y0;
    void   *ptr;
    double *x1,*y1;
    static char *funcname="interp_high_order_slopef";

    if (order>15)
        order=15;
    dx=fabs(dx)/2.;
    if (x0<x[0])
        x0=x[0];
    else if (x0>x[n-1])
        x0=x[n-1];
    i0 = indexx(x0,x,n);
    if (i0<0)
        i0=0;
    if (i0>n-1)
        i0=n-1;
    for (i1=i0;i0>=0 && x[i0]+dx >= x0;i0--);
    i0++;
    for (;i1<n && x[i1]-dx <= x0;i1++);
    i1--;
    nlocal = (i1-i0)+1;
    if (nlocal < 2)
        {
        if (i0>=n-1)
            i0--;
        if (i0<0)
            return(0.);
        return((y[i0+1]-y[i0])/(x[i0+1]-x[i0]));
        }
    if (nlocal < order+1)
        order=nlocal-1;
    willus_mem_alloc_warn(&ptr,sizeof(double)*2*nlocal,funcname,10);
    x1=(double *)ptr;
    y1=&x1[nlocal];
    for (j=0;j<nlocal;j++)
        {
        x1[j]=x[j+i0];
        y1[j]=y[j+i0];
        }
    wpolyfitd(x1,y1,nlocal,order,c);
    willus_mem_free(&x1,funcname);
    for (y0=0.,xx=1.,j=1;j<=order;y0+=j*xx*c[j],xx*=x0,j++);
    return(y0);
    }


int willusmath_is_inf(double x)

    {
    double y;

    if (x==0.)
        return(0.);
    y=1./x;
    return(y==0.);
    }


int willusmath_is_nan(double x)

    {
    int isz,isgt,islt;
    isz = (x==0.);
    isgt = (x>0.);
    islt = (x<0.);
    return((isz && isgt) || (isz && islt) || (isgt && islt) || (!isz && !isgt && !islt));
    }


double hammersley(int index,int base)

    {
    int   N,sum;

    for (N=1,sum=0;index>0;)
        {
        int digit;
        digit = index%base;
        sum = sum*base + digit;
        N *= base;
        index = (int)(index/base);
        }
    return((double)sum/N);
    }


void vector_alloc(void **ptr,int element_size,int d1)

    {
    int dims[1];
    dims[0]=d1;
    vector_nd_alloc(ptr,element_size,dims,1);
    }


void vector_free(void **ptr,int d1)

    {
    int dims[1];
    dims[0]=d1;
    vector_nd_free(ptr,dims,1);
    }


void vector_2d_alloc(void **ptr,int element_size,int d1,int d2)

    {
    int dims[2];
    dims[0]=d1;
    dims[1]=d2;
    vector_nd_alloc(ptr,element_size,dims,2);
    }


void vector_2d_free(void **ptr,int d1,int d2)

    {
    int dims[2];
    dims[0]=d1;
    dims[1]=d2;
    vector_nd_free(ptr,dims,2);
    }

/*
** Sample use:
** double ***array3d;
** vector_3d_alloc((void **)&array3d,sizeof(double),16,16,16);
** array3d[i][j][k] = i*j+k;
** vector_3d_free((void **)&array3d,16,16,16);
*/
void vector_3d_alloc(void **ptr,int element_size,int d1,int d2,int d3)

    {
    int dims[3];
    dims[0]=d1;
    dims[1]=d2;
    dims[2]=d3;
    vector_nd_alloc(ptr,element_size,dims,3);
    }


void vector_3d_free(void **ptr,int d1,int d2,int d3)

    {
    int dims[3];
    dims[0]=d1;
    dims[1]=d2;
    dims[2]=d3;
    vector_nd_free(ptr,dims,3);
    }


/*
** Recursive function.
*/
void vector_nd_free(void **ptr,int *dims,int n)

    {
    static char *funcname="vector_nd_free";
    int i;
    void **p2;

    if (n==1)
        {
        willus_mem_free((double **)ptr,funcname);
        return;
        }
    p2=(void **)(*ptr);
    for (i=0;i<dims[0];i++)
        vector_nd_free(&p2[i],&dims[1],n-1);
    willus_mem_free((double **)ptr,funcname);
    }


/*
** Recursive function.
*/
void vector_nd_alloc(void **ptr,int element_size,int *dims,int n)

    {
    static char *funcname="vector_nd_alloc";
    int i;
    void **p2;

    if (n==1)
        {
        willus_mem_alloc_warn(ptr,element_size*dims[0],funcname,10);
        return;
        }
    willus_mem_alloc_warn(ptr,sizeof(void *)*dims[0],funcname,10);
    p2=(void **)(*ptr);
    for (i=0;i<dims[0];i++)
        vector_nd_alloc(&p2[i],element_size,&dims[1],n-1);
    }


/*
** Return x mod modval.  Returned value is between 0 and modval even
** if x is negative.  For example, afmod(-0.5,2.0) = 1.5
*/
double afmod(double x,real modval)

    {
    x=fmod(x,modval);
    if (x<0)
        x+=modval;
    return(x);
    }







k2pdfopt_v2.54/willuslib/ansi.c

/*
** ANSI.C       Allow ANSI color display and cursor movement to
**              be turned on/off, and also allow it to work properly
**              in the Win32 shell.
**              The ANSI parsing at this point is admittedly quite crude.
**
** Part of willus.com general purpose C code library.
**
** Copyright (C) 2022  http://willus.com
**
** This program is free software: you can redistribute it and/or modify
** it under the terms of the GNU Affero General Public License as
** published by the Free Software Foundation, either version 3 of the
** License, or (at your option) any later version.
**
** This program is distributed in the hope that it will be useful,
** but WITHOUT ANY WARRANTY; without even the implied warranty of
** MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
** GNU Affero General Public License for more details.
**
** You should have received a copy of the GNU Affero General Public License
** along with this program.  If not, see <http://www.gnu.org/licenses/>.
**
*/

#include "willus.h"
#if (defined(WIN32) || defined(WIN64))
#include <windows.h>
#endif
#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include <stdarg.h>

/*
** For calling ioctl() function to get tty size (rows and columns)
** See ansi_rows_cols() function.
*/
#if (!defined(WIN32) && !defined(WIN64))
#include <unistd.h>
#include <sys/ioctl.h>
#endif



#ifdef WIN32
#define ANSI_PARSE
#endif

#define MAXSIZE 8000

static int ansi_on=1;
static char ansi_buffer[MAXSIZE];

static void ansi_code(FILE *f,int *args,int nargs,int code);
static void ansi_parse(FILE *f,char *s);
#ifdef WIN32
static void ansi_win32_setcolor(FILE *f,int n);
static void ansi_win32_erase_end_line(FILE *f);
static void ansi_win32_cursor_left(FILE *f,int n);
static void ansi_win32_cursor_up(FILE *f,int n);
static void ansi_win32_cursor_position(FILE *f,int x,int y);
static void ansi_win32_get_cursor(FILE *f,int *x,int *y);
static int  ansi_win32_rows_cols(FILE *f,int *rows,int *cols);
static void ansi_win32_clear(FILE *f);
#endif

int ansi_escape_code(char *s,int *len)

    {
    int i;
    static char *esccodes[] = 
                {
                ANSI_RED,
                ANSI_GREEN,
                ANSI_YELLOW,
                ANSI_BROWN,
                ANSI_BLUE,
                ANSI_MAGENTA,
                ANSI_CYAN,
                ANSI_DARKCYAN,
                ANSI_WHITE,
                ANSI_NORMAL,
                ANSI_SAVE_CURSOR,
                ANSI_RESTORE_CURSOR,
                ANSI_CLEAR_TO_END,
                ANSI_BEGIN_LINE,
                ANSI_UP_ONE_LINE,
                ANSI_HOME,
                ""};
    if (len!=NULL)
        (*len)=0;
    if (s[0]!=0x1b || s[1]!='[')
        return(0);
    for (i=0;esccodes[i][0]!='\0';i++)
        {
        int elen;
        elen=strlen(esccodes[i]);
        if (!strncmp(s,esccodes[i],elen))
            {
            if (len!=NULL)
                (*len)=elen;
            return(i+1);
            }
        }
    for (i=2;s[i]>='0' && s[i]<='9';i++);
    if (len!=NULL)
        (*len)=i+1;
    return(999);
    }
        

void ansi_set(int on)

    {
    ansi_on = on;
    }


int aprintf(char *fmt,...)

    {
    va_list args;
    int     status;

    va_start(args,fmt);
    status=avprintf(stdout,fmt,args);
    va_end(args);
    return(status);
    }



static int wlp_to_stdout=1;
static int wlp_to_stderr=0;
static int wlp_to_extra_stream=0;
static int wlp_to_file=0;
static int wlp_close_after_write=0;
static char wlp_filename[MAXFILENAMELEN];
static FILE *wlp_file=NULL;
static FILE *wlp_stream=NULL;

static int x_wlp_to_stdout=1;
static int x_wlp_to_stderr=0;
static int x_wlp_to_extra_stream=0;
static int x_wlp_to_file=0;
static int x_wlp_close_after_write=0;
static char x_wlp_filename[MAXFILENAMELEN];
static FILE *x_wlp_file=NULL;
static FILE *x_wlp_stream=NULL;

void wlp_save_status(void)

    {
    x_wlp_to_stdout = wlp_to_stdout;
    x_wlp_to_stderr = wlp_to_stderr;
    x_wlp_to_extra_stream = wlp_to_extra_stream;
    x_wlp_to_file = wlp_to_file;
    x_wlp_close_after_write = wlp_close_after_write;
    strcpy(x_wlp_filename,wlp_filename);
    x_wlp_file = wlp_file;
    x_wlp_stream = wlp_stream;
    }

void wlp_restore_status(void)

    {
    wlp_to_stdout = x_wlp_to_stdout;
    wlp_to_stderr = x_wlp_to_stderr;
    wlp_to_extra_stream = x_wlp_to_extra_stream;
    wlp_stream = x_wlp_stream;
    if (wlp_to_file)
        if (!wlp_close_after_write && wlp_file!=NULL)
            fclose(wlp_file);
    wlp_to_file=x_wlp_to_file;
    wlp_close_after_write=x_wlp_close_after_write;
    strcpy(wlp_filename,x_wlp_filename);
    if (!wlp_close_after_write)
        wlp_file=fopen(wlp_filename,"a");
    else
        wlp_file=NULL;
    }


/*
** Use -1 on sout,serr for no change, 0 to turn off, 1 to turn on.
** Use NULL on filename for no change, empty string to turn off.
** Use newstream=1 to change extra stream, 0 to ignore.
*/
void wlp_set_stdout(int sout,int serr,char *filename,int close_after,
                    int append,int newstream,FILE *str)

    {
    wlp_save_status();
    if (sout==0 || sout==1)
        wlp_to_stdout=sout;
    if (serr==0 || serr==1)
        wlp_to_stderr=serr;
    if (filename!=NULL)
        {
        if (wlp_to_file && !wlp_close_after_write && wlp_file!=NULL)
            fclose(wlp_file);
        strcpy(wlp_filename,filename);
        wlp_to_file = !(filename[0]=='\0');
        wlp_close_after_write=close_after;
        if (wlp_to_file && !wlp_close_after_write)
            wlp_file=fopen(wlp_filename,append ? "a" : "w");
        else
            wlp_file=NULL;
        }
    if (newstream)
        wlp_stream = str;
    }
    

int wlprintf(char *fmt,...)

    {
    va_list args;
    int status;

    status=0;
    if (wlp_to_stdout)
        {
        va_start(args,fmt);
        status=vfprintf(stdout,fmt,args);
        va_end(args);
        }
    if (wlp_to_stderr)
        {
        va_start(args,fmt);
        status=vfprintf(stderr,fmt,args);
        va_end(args);
        }
    if (wlp_to_extra_stream && wlp_stream!=NULL)
        {
        va_start(args,fmt);
        status=vfprintf(wlp_stream,fmt,args);
        va_end(args);
        }
    if (wlp_to_file)
        {
        if (wlp_close_after_write)
            wlp_file=fopen(wlp_filename,"a");
        if (wlp_file!=NULL)
            {
            va_start(args,fmt);
            status=vfprintf(wlp_file,fmt,args);
            va_end(args);
            if (wlp_close_after_write)
                fclose(wlp_file);
            }
        }
    return(status);
    }


/*
** Like nprintf, but prints to two streams at once.
*/
int nprintf2(FILE *f1,FILE *f2,char *fmt,...)

    {
    va_list args;
    int     status;

    status=0;
    if (f1!=NULL)
        {
        va_start(args,fmt);
        status=vfprintf(f1,fmt,args);
        va_end(args);
        }
    if (f2!=NULL)
        {
        va_start(args,fmt);
        status=vfprintf(f2,fmt,args);
        va_end(args);
        }
    if (f1!=NULL || f2!=NULL)
        return(status);
    return(-1);
    }

/*
** Like fprintf, but don't print if f==NULL.
*/
int nprintf(FILE *f,char *fmt,...)

    {
    va_list args;
    int     status;

    if (f!=NULL)
        {
        va_start(args,fmt);
        status=vfprintf(f,fmt,args);
        va_end(args);
        return(status);
        }
    return(-1);
    }
        

int afprintf(FILE *f,char *fmt,...)

    {
    va_list args;
    int     status;

    va_start(args,fmt);
    status=avprintf(f,fmt,args);
    va_end(args);
    return(status);
    }


int avprintf(FILE *f,char *fmt,va_list args)

    {
    int     status;

#ifdef WIN32
    if (wsys_win32_api())
        {
        status=vsprintf(ansi_buffer,fmt,args);
        ansi_parse(f,ansi_buffer);
        }
    else
#endif
        {
        if (!ansi_on)
            {
            status=vsprintf(ansi_buffer,fmt,args);
            ansi_parse(f,ansi_buffer);
            }
        else
            status=vfprintf(f,fmt,args);
        }
    return(status);
    }

/*
** Returns 1 for success, 0 for fail.
*/
int ansi_rows_cols(FILE *f,int *rows,int *cols)

    {
#if (defined(WIN32) || defined(WIN64))
    (*rows)=-1;
    (*cols)=-1;
    return(ansi_win32_rows_cols(f,rows,cols));
#else
    int status;
    struct winsize ws;

    (*rows)=-1;
    (*cols)=-1;
    status=ioctl(fileno(f),TIOCGWINSZ,&ws);
    if (!status)
        {
        (*rows)=ws.ws_row;
        (*cols)=ws.ws_col;
        return(1);
        }
    return(0);
#endif
    }


static void ansi_parse(FILE *f,char *s)

    {
    int     i0,i,ie,k;
    char    nbuf[10];
    int     args[2];
    int     nargs;

    i0=0;
    i=i0;
    while (1)
        {
        for (;s[i]!=27 && s[i]!='\0';i++);
        if (s[i]=='\0')
            {
            fprintf(f,"%s",&s[i0]);
            return;
            }
        ie=i;
        i++;
        if (s[i]!='[')
            continue;
        i++;
        nargs=0;
        args[0]=args[1]=0;
        for (k=0;k<4;k++)
            if (s[i]>='0' && s[i]<='9')
                {
                nbuf[k]=s[i];
                i++;
                }
            else
                break;
        if (k>=4)
            continue;
        if (k)
            {
            nbuf[k]='\0';
            args[nargs++]=atoi(nbuf);
            }
        if (s[i]==';')
            {
            i++;
            for (k=0;k<4;k++)
                if (s[i]>='0' && s[i]<='9')
                    {
                    nbuf[k]=s[i];
                    i++;
                    }
                else
                    break;
            if (k>=4)
                continue;
            if (k)
                {
                nbuf[k]='\0';
                args[nargs++]=atoi(nbuf);
                }
            }
        while (s[i]==';')
            i++;
        s[ie]='\0';
        fprintf(f,"%s",&s[i0]);
        ansi_code(f,args,nargs,s[i]);
        i++;
        i0=i;
        }
    }


static void ansi_code(FILE *f,int *args,int nargs,int code)

    {
#ifdef WIN32
    static int x=0;
    static int y=0;
#endif

    if (!ansi_on)
        {
        switch (code)
            {
            case 'D':
                fprintf(f,"\n");
                break;
            }
        return;
        }
#ifdef WIN32
    if (wsys_win32_api())
        switch (code)
            {
            case 'm':
                ansi_win32_setcolor(f,args[0]);
                break;
            case 'K':
                ansi_win32_erase_end_line(f);
                break;
            case 'A':
                ansi_win32_cursor_up(f,args[0]);
                break;
            case 'D':
                ansi_win32_cursor_left(f,args[0]);
                break;
            case 'J':
                ansi_win32_clear(f);
                break;
            case 'H':
                ansi_win32_cursor_position(f,args[1],args[0]);
                break;
            case 's':
                ansi_win32_get_cursor(f,&x,&y);
                break;
            case 'u':
                ansi_win32_cursor_position(f,x,y);
                break;
            }
#endif
    }


#ifdef WIN32
static void ansi_win32_setcolor(FILE *f,int n)

    {
    HANDLE  hout;
    CONSOLE_SCREEN_BUFFER_INFO  cinfo;
    WORD    newcolor;

    if (f==stderr)
        hout=GetStdHandle(STD_ERROR_HANDLE);
    else if (f==stdout)
        hout=GetStdHandle(STD_OUTPUT_HANDLE);
    else
        return;
    if (hout==INVALID_HANDLE_VALUE)
        {
        fprintf(stderr,"ansi_win32_setcolor:  get handle failed.\n");
        return;
        }
    if (!GetConsoleScreenBufferInfo(hout,&cinfo))
        {
        /* fprintf(stderr,"ansi_win32_setcolor:  get console info failed.\n"); */
        return;
        }

    newcolor=cinfo.wAttributes;
    if (n==1)
        newcolor |= 8;
    else if (n==0)
        newcolor &= 0xfff7;
    else if (n>=30 && n<=37)
        {
        static WORD translate[8] = {0,4,2,6,1,5,3,7};
        newcolor &= 0xfff8;
        newcolor |= translate[n-30];
        }
    else if (n>=40 && n<=47)
        {
        static WORD translate[8] = {0,4,2,6,1,5,3,7};
        newcolor &= 0xff8f;
        newcolor |= (translate[n-40]<<4);
        }
    if (!SetConsoleTextAttribute(hout,newcolor))
        {
        fprintf(stderr,"ansi_win32_setcolor:  color set failed.\n");
        return;
        }
    }


static void ansi_win32_erase_end_line(FILE *f)

    {
    HANDLE  hout;
    CONSOLE_SCREEN_BUFFER_INFO  cinfo;
    /*
    CHAR_INFO string[200];
    */
    static  char buf[256];
    int     ii;
    COORD   c1;
    /*
    SMALL_RECT  sr;
    */
    int x,y;

    if (f==stderr)
        hout=GetStdHandle(STD_ERROR_HANDLE);
    else if (f==stdout)
        hout=GetStdHandle(STD_OUTPUT_HANDLE);
    else
        return;
    if (hout==INVALID_HANDLE_VALUE)
        {
        fprintf(stderr,"ansi_win32_erase_end_line:  get handle failed.\n");
        return;
        }
    if (!GetConsoleScreenBufferInfo(hout,&cinfo))
        {
        /* fprintf(stderr,"ansi_win32_erase_end_line:  get console info failed.\n"); */
        return;
        }

    /*
    for (ii=0;ii<200;ii++)
        {
        string[ii].Char.AsciiChar='X';
        string[ii].Attributes=cinfo.wAttributes;
        }
    */
    c1.X=cinfo.srWindow.Right-cinfo.dwCursorPosition.X+1;
    c1.Y=1;
/*
    c2.X=1;
    c2.Y=1;
*/
    for (ii=0;ii<c1.X;ii++)
        buf[ii]=' ';
    buf[ii]='\0';
    x=y=0; /* Avoid compiler warning */
    ansi_win32_get_cursor(f,&x,&y);
    printf("%s",buf);
    ansi_win32_cursor_position(f,x,y);
    }


static void ansi_win32_cursor_left(FILE *f,int n)

    {
    HANDLE  hout;
    CONSOLE_SCREEN_BUFFER_INFO  cinfo;

    if (f==stderr)
        hout=GetStdHandle(STD_ERROR_HANDLE);
    else if (f==stdout)
        hout=GetStdHandle(STD_OUTPUT_HANDLE);
    else
        return;
    if (hout==INVALID_HANDLE_VALUE)
        {
        fprintf(stderr,"ansi_win32_cursor_left:  get handle failed.\n");
        return;
        }
    if (!GetConsoleScreenBufferInfo(hout,&cinfo))
        {
        /* fprintf(stderr,"ansi_win32_cursor_left:  get console info failed.\n"); */
        return;
        }

    cinfo.dwCursorPosition.X -= n;
    if (cinfo.dwCursorPosition.X < 0)
        cinfo.dwCursorPosition.X = 0;
    SetConsoleCursorPosition(hout,cinfo.dwCursorPosition);
    }


static void ansi_win32_cursor_up(FILE *f,int n)

    {
    HANDLE  hout;
    CONSOLE_SCREEN_BUFFER_INFO  cinfo;

    if (f==stderr)
        hout=GetStdHandle(STD_ERROR_HANDLE);
    else if (f==stdout)
        hout=GetStdHandle(STD_OUTPUT_HANDLE);
    else
        return;
    if (hout==INVALID_HANDLE_VALUE)
        {
        fprintf(stderr,"ansi_win32_cursor_up:  get handle failed.\n");
        return;
        }
    if (!GetConsoleScreenBufferInfo(hout,&cinfo))
        {
        /* fprintf(stderr,"ansi_win32_cursor_up:  get console info failed.\n"); */
        return;
        }

    cinfo.dwCursorPosition.Y -= n;
    if (cinfo.dwCursorPosition.Y < 0)
        cinfo.dwCursorPosition.Y = 0;
    SetConsoleCursorPosition(hout,cinfo.dwCursorPosition);
    }


static void ansi_win32_cursor_position(FILE *f,int x,int y)

    {
    HANDLE  hout;
    CONSOLE_SCREEN_BUFFER_INFO  cinfo;

    if (f==stderr)
        hout=GetStdHandle(STD_ERROR_HANDLE);
    else if (f==stdout)
        hout=GetStdHandle(STD_OUTPUT_HANDLE);
    else
        return;
    if (hout==INVALID_HANDLE_VALUE)
        {
        fprintf(stderr,"ansi_win32_cursor_position:  get handle failed.\n");
        return;
        }
    if (!GetConsoleScreenBufferInfo(hout,&cinfo))
        {
        /* fprintf(stderr,"ansi_win32_cursor_position:  get console info failed.\n"); */
        return;
        }

    cinfo.dwCursorPosition.X = x;
    cinfo.dwCursorPosition.Y = y;
    SetConsoleCursorPosition(hout,cinfo.dwCursorPosition);
    }


/*
** Return 0 for fail, 1 for success.
*/
static int ansi_win32_rows_cols(FILE *f,int *rows,int *cols)

    {
    HANDLE  hout;
    CONSOLE_SCREEN_BUFFER_INFO  cinfo;

    if (f==stderr)
        hout=GetStdHandle(STD_ERROR_HANDLE);
    else
        hout=GetStdHandle(STD_OUTPUT_HANDLE);
    if (hout==INVALID_HANDLE_VALUE)
        {
        /* fprintf(stderr,"ansi_win32_rows_cols:  get handle failed.\n"); */
        return(0);
        }
    if (!GetConsoleScreenBufferInfo(hout,&cinfo))
        {
        /* fprintf(stderr,"ansi_win32_rows_cols:  get console info failed.\n"); */
        return(0);
        }
    /*
    ** Note that dwSize returns the full buffer size of the window.
    */
    (*rows) = cinfo.srWindow.Bottom - cinfo.srWindow.Top + 1;
    (*cols) = cinfo.srWindow.Right - cinfo.srWindow.Left + 1;
    return(1);
    }


static void ansi_win32_get_cursor(FILE *f,int *x,int *y)

    {
    HANDLE  hout;
    CONSOLE_SCREEN_BUFFER_INFO  cinfo;

    if (f==stderr)
        hout=GetStdHandle(STD_ERROR_HANDLE);
    else if (f==stdout)
        hout=GetStdHandle(STD_OUTPUT_HANDLE);
    else
        return;
    if (hout==INVALID_HANDLE_VALUE)
        {
        fprintf(stderr,"ansi_win32_get_cursor:  get handle failed.\n");
        return;
        }
    if (!GetConsoleScreenBufferInfo(hout,&cinfo))
        {
        /* fprintf(stderr,"ansi_win32_get_cursor:  get console info failed.\n"); */
        return;
        }

    (*x) = cinfo.dwCursorPosition.X;
    (*y) = cinfo.dwCursorPosition.Y;
    }


static void ansi_win32_clear(FILE *f)

    {
    HANDLE  hout;
    CONSOLE_SCREEN_BUFFER_INFO  cinfo;
    DWORD   nwritten;
    COORD   c;


    if (f==stderr)
        hout=GetStdHandle(STD_ERROR_HANDLE);
    else if (f==stdout)
        hout=GetStdHandle(STD_OUTPUT_HANDLE);
    else
        return;
    if (hout==INVALID_HANDLE_VALUE)
        {
        fprintf(stderr,"ansi_win32_clear:  get handle failed.\n");
        return;
        }
    if (!GetConsoleScreenBufferInfo(hout,&cinfo))
        {
        /* fprintf(stderr,"ansi_win32_clear:  get console info failed.\n"); */
        return;
        }
    c.X=0;
    c.Y=0;
    FillConsoleOutputCharacter(hout,' ',10000,c,&nwritten);
    FillConsoleOutputAttribute(hout,cinfo.wAttributes,10000,c,&nwritten);
    cinfo.dwCursorPosition.X = 0;
    cinfo.dwCursorPosition.Y = 0;
    SetConsoleCursorPosition(hout,cinfo.dwCursorPosition);
    }
#endif // WIN32







k2pdfopt_v2.54/willuslib/bmpmupdf.c

/*
** bmppdf.c    Routines to interface w/mupdf lib.
**
** Part of willus.com general purpose C code library.
**
** Copyright (C) 2020  http://willus.com
**
** This program is free software: you can redistribute it and/or modify
** it under the terms of the GNU Affero General Public License as
** published by the Free Software Foundation, either version 3 of the
** License, or (at your option) any later version.
**
** This program is distributed in the hope that it will be useful,
** but WITHOUT ANY WARRANTY; without even the implied warranty of
** MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
** GNU Affero General Public License for more details.
**
** You should have received a copy of the GNU Affero General Public License
** along with this program.  If not, see <http://www.gnu.org/licenses/>.
**
*/
#include <stdio.h>
#include <math.h>
#include "willus.h"

#ifdef HAVE_MUPDF_LIB
#include <mupdf/pdf.h>
void pdf_install_load_system_font_funcs(fz_context *ctx);

static void mupdf_cbz_add_page_info(char *buf,fz_context *ctx,fz_document *doc,
                                    int pageno,int npages);
static int bmpmupdf_pixmap_to_bmp(WILLUSBITMAP *bmp,fz_context *ctx,fz_pixmap *pixmap);

int bmpmupdf_pdffile_to_bmp(WILLUSBITMAP *bmp,char *filename,int pageno,double dpi,
                            int bpp)

    {
    fz_context *ctx;
    fz_colorspace *colorspace;
    fz_document *doc;
    fz_page *page;
    fz_display_list *list;
    fz_device *dev;
    fz_pixmap *pix;
    double dpp;
    fz_rect bounds,bounds2;
    fz_matrix ctm,identity;
    fz_irect bbox;
//    fz_glyph_cache *glyphcache;
//    fz_error error;
    int np,status;

    dev=NULL;
    list=NULL;
    page=NULL;
    doc=NULL;
    status=0;
    if (pageno<1)
        return(-99);
    ctx = fz_new_context(NULL,NULL,FZ_STORE_DEFAULT);
    if (!ctx)
        return(-1);
    fz_try(ctx)
    {
    fz_register_document_handlers(ctx);
    fz_set_aa_level(ctx,8);
    /* Sumatra version of MuPDF v1.4 -- use locally installed fonts */
    pdf_install_load_system_font_funcs(ctx);
//    fz_accelerate();
//    glyphcache=fz_new_glyph_cache();
    colorspace=(bpp==8 ? fz_device_gray(ctx) : fz_device_rgb(ctx));
    fz_try(ctx) { doc=fz_open_document(ctx,filename); }
    fz_catch(ctx) 
        { 
        fz_drop_context(ctx);
        return(-1);
        }
    /*
    if (fz_needs_password(doc) && !fz_authenticate_password(doc,password))
        return(-2);
    */
//    error=pdf_load_page_tree(xref);
//    if (error)
//        {
//        pdf_free_xref(xref);
//        return(-2);
//        }

    np=fz_count_pages(ctx,doc);
    if (pageno>np)
        return(-99);
    fz_try(ctx) { page = fz_load_page(ctx,doc,pageno-1); }
    fz_catch(ctx) 
        {
        fz_drop_document(ctx,doc);
        fz_drop_context(ctx);
        return(-3);
        }
    bounds=fz_bound_page(ctx,page);
    fz_try(ctx) { list=fz_new_display_list(ctx,bounds);
                  dev=fz_new_list_device(ctx,list);
                  fz_run_page(ctx,page,dev,fz_identity,NULL);
                }
    fz_catch(ctx)
        {
        fz_close_device(ctx,dev);
        fz_drop_device(ctx,dev);
        fz_drop_display_list(ctx,list);
        fz_drop_page(ctx,page);
        fz_drop_document(ctx,doc);
        fz_drop_context(ctx);
        return(-4);
        }
    fz_close_device(ctx,dev);
    fz_drop_device(ctx,dev);
    dev=NULL;
    dpp=dpi/72.;
    pix=NULL;
    fz_var(pix);
    ctm=fz_identity;
    identity=fz_identity;
    ctm=fz_scale(dpp,dpp);
//    ctm=fz_concat(ctm,fz_rotate(rotation));
    bounds2=fz_transform_rect(bounds,ctm);
    bbox=fz_round_rect(bounds2);
//    ctm=fz_translate(0,-page->mediabox.y1);
//    ctm=fz_concat(ctm,fz_scale(dpp,-dpp));
//    ctm=fz_concat(ctm,fz_rotate(page->rotate));
//    ctm=fz_concat(ctm,fz_rotate(0));
//    bbox=fz_round_rect(fz_transform_rect(ctm,page->mediabox));
//    pix=fz_new_pixmap_with_rect(colorspace,bbox);
    fz_try(ctx)
        {
        pix=fz_new_pixmap_with_bbox(ctx,colorspace,bbox,NULL,1);
        fz_clear_pixmap_with_value(ctx,pix,255);
        dev=fz_new_draw_device(ctx,identity,pix);
        if (list)
            fz_run_display_list(ctx,list,dev,ctm,bounds2,NULL);
        else
            fz_run_page(ctx,page,dev,ctm,NULL);
        fz_close_device(ctx,dev);
        fz_drop_device(ctx,dev);
        dev=NULL;
        status=bmpmupdf_pixmap_to_bmp(bmp,ctx,pix);
        fz_drop_pixmap(ctx,pix);
        }
    fz_catch(ctx)
        {
        fz_close_device(ctx,dev);
        fz_drop_device(ctx,dev);
        fz_drop_pixmap(ctx,pix);
        fz_drop_display_list(ctx,list);
        fz_drop_page(ctx,page);
        fz_drop_document(ctx,doc);
        fz_drop_context(ctx);
        return(-5);
        }
    if (list)
        fz_drop_display_list(ctx,list);
    fz_drop_page(ctx,page);
//    pdf_free_xref(xref);
    fz_drop_document(ctx,doc);
    fz_flush_warnings(ctx);
    } /* fz_catch before registering handlers */
    fz_catch(ctx) /* Error registering */
    {
    status = -10;
    }
    fz_drop_context(ctx);
//    fz_free_glyph_cache(glyphcache);
//    fz_flush_warnings();
    if (status<0)
        return(status-10);
    return(0);
    }


void wmupdf_cbzinfo_get(char *filename,int *pagelist,char **buf0)

    {
    fz_context *ctx;
    fz_document *doc;
    int i,npages;
    char *buf;

    (*buf0)=NULL;
    doc=NULL;
    ctx = fz_new_context(NULL,NULL,FZ_STORE_DEFAULT);
    if (!ctx)
        return;
    fz_try(ctx)
        {
        fz_register_document_handlers(ctx);
        fz_set_aa_level(ctx,8);
        pdf_install_load_system_font_funcs(ctx);
        fz_try(ctx) { doc=fz_open_document(ctx,filename); }
        fz_catch(ctx) 
            { 
            fz_drop_context(ctx);
            return;
            }
        npages=fz_count_pages(ctx,doc);
        buf=malloc(1024+100*npages);
        sprintf(buf,"CBZ File: %s\r\n\r\n%d total pages\r\n\r\n",filename,npages);
        if (pagelist!=NULL)
            {
            for (i=0;pagelist[i]>0;i++)
                mupdf_cbz_add_page_info(buf,ctx,doc,pagelist[i]-1,npages);
            }
        if (pagelist==NULL || pagelist[i]==-2)
            {
            for (i=(pagelist!=NULL && i>0?pagelist[i-1]+1:1);i<=npages;i++)
                mupdf_cbz_add_page_info(buf,ctx,doc,i-1,npages);
            }
        fz_drop_document(ctx,doc);
        fz_flush_warnings(ctx);
        } /* fz_catch before registering handlers */
    fz_catch(ctx) /* Error registering */
        {
        }
    fz_drop_context(ctx);
    (*buf0)=buf;
    }

typedef struct
{
	fz_page super;
	fz_image *image;
} cbz_page;

static void mupdf_cbz_add_page_info(char *buf,fz_context *ctx,fz_document *doc,int pageno,int npages)

    {
    cbz_page *cbzpage;
    fz_page *page;
    fz_image *image;
    int xres,yres;

    if (pageno>npages)
        return;
    sprintf(&buf[strlen(buf)],"Page %3d of %3d: ",pageno,npages);
    page = fz_load_page(ctx,doc,pageno);
    if (page==NULL)
        {
        strcat(buf,"No info available.\r\n");
        return;
        }
    cbzpage=(cbz_page*)page;
    image=cbzpage->image;
    fz_image_resolution(image,&xres,&yres);
    sprintf(&buf[strlen(buf)],"%.2f x %.2f in,",(double)image->w/xres,(double)image->h/yres);
    if (xres==yres)
        sprintf(&buf[strlen(buf)]," %d dpi\r\n",xres);
    else
        sprintf(&buf[strlen(buf)]," %d x %d dpi\r\n",xres,yres);
    fz_drop_page(ctx,page);
    }

/*
** Returns 0 if got dimensions.
*/
int bmpmupdf_pdffile_width_and_height(char *filename,int pageno,double *width_in,double *height_in)

    {
    fz_context *ctx;
    fz_document *doc;
    fz_page *page;
    fz_display_list *list;
    fz_device *dev;
    fz_rect bounds;
    int np;

    dev=NULL;
    list=NULL;
    page=NULL;
    doc=NULL;
    if (pageno<1)
        return(-99);
    ctx = fz_new_context(NULL,NULL,FZ_STORE_DEFAULT);
    if (!ctx)
        return(-1);
    fz_try(ctx)
    {
    fz_register_document_handlers(ctx);
    fz_set_aa_level(ctx,8);
    /* Sumatra version of MuPDF v1.4 -- use locally installed fonts */
    pdf_install_load_system_font_funcs(ctx);
    fz_try(ctx) { doc=fz_open_document(ctx,filename); }
    fz_catch(ctx) 
        { 
        fz_drop_context(ctx);
        return(-1);
        }
    np=fz_count_pages(ctx,doc);
    if (pageno>np)
        return(-99);
    fz_try(ctx) { page = fz_load_page(ctx,doc,pageno-1); }
    fz_catch(ctx) 
        {
        fz_drop_document(ctx,doc);
        fz_drop_context(ctx);
        return(-3);
        }
    bounds=fz_bound_page(ctx,page);
    fz_try(ctx) { list=fz_new_display_list(ctx,bounds);
                  dev=fz_new_list_device(ctx,list);
                  fz_run_page(ctx,page,dev,fz_identity,NULL);
                }
    fz_catch(ctx)
        {
        fz_close_device(ctx,dev);
        fz_drop_device(ctx,dev);
        fz_drop_display_list(ctx,list);
        fz_drop_page(ctx,page);
        fz_drop_document(ctx,doc);
        fz_drop_context(ctx);
        return(-4);
        }
    fz_close_device(ctx,dev);
    fz_drop_device(ctx,dev);
    dev=NULL;
    if (width_in!=NULL)
        (*width_in)=fabs(bounds.x1-bounds.x0)/72.;
    if (height_in!=NULL)
        (*height_in)=fabs(bounds.y1-bounds.y0)/72.;
    fz_drop_display_list(ctx,list);
    fz_drop_page(ctx,page);
    fz_drop_document(ctx,doc);
    } 
    fz_catch(ctx) /* Error registering */
    {
    fz_drop_context(ctx);
    return(-20);
    }
    fz_drop_context(ctx);
    return(0);
    }


static int bmpmupdf_pixmap_to_bmp(WILLUSBITMAP *bmp,fz_context *ctx,fz_pixmap *pixmap)

    {
	unsigned char *p;
	int ncomp,i,row,col;

    bmp->width=fz_pixmap_width(ctx,pixmap);
    bmp->height=fz_pixmap_height(ctx,pixmap);
    ncomp=fz_pixmap_components(ctx,pixmap);
    /* Has to be 8-bit or RGB */
	if (ncomp != 2 && ncomp != 4)
		return(-1);
    bmp->bpp=(ncomp==2) ? 8 : 24;
    bmp_alloc(bmp);
    if (ncomp==2)
        {
        for (i=0;i<256;i++)
            bmp->red[i]=bmp->green[i]=bmp->blue[i]=i;
        }
	p = fz_pixmap_samples(ctx,pixmap);
    if (ncomp==1)
        for (row=0;row<bmp->height;row++)
            {
            unsigned char *dest;
            dest=bmp_rowptr_from_top(bmp,row);
            memcpy(dest,p,bmp->width);
            p+=bmp->width;
            }
    else if (ncomp==2)
        {
        for (row=0;row<bmp->height;row++)
            {
            unsigned char *dest;
            dest=bmp_rowptr_from_top(bmp,row);
            for (col=0;col<bmp->width;col++,dest++,p+=2)
                dest[0]=p[0];
            }
        }
    else
        {
        for (row=0;row<bmp->height;row++)
            {
            unsigned char *dest;
            dest=bmp_rowptr_from_top(bmp,row);
            for (col=0;col<bmp->width;col++,dest+=ncomp-1,p+=ncomp)
                memcpy(dest,p,ncomp-1);
            }
        }
	return(0);
    }
#endif /* HAVE_MUPDF_LIB */
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/*
** dtcompress.c  Routines to write a compressed stream with zlib header
**               into pdf files (from Dirk Thierbach).
**
** Part of willus.com general purpose C code library.
**
** Copyright (C) 2022  http://willus.com
**
** This program is free software: you can redistribute it and/or modify
** it under the terms of the GNU Affero General Public License as
** published by the Free Software Foundation, either version 3 of the
** License, or (at your option) any later version.
**
** This program is distributed in the hope that it will be useful,
** but WITHOUT ANY WARRANTY; without even the implied warranty of
** MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
** GNU Affero General Public License for more details.
**
** You should have received a copy of the GNU Affero General Public License
** along with this program.  If not, see <http://www.gnu.org/licenses/>.
**
*/
#include "willus.h"

/*
** If zlib is not available, streams are not compressed.
*/
#ifdef HAVE_Z_LIB
#include <zlib.h>

/*
** This uses (unpatched) zlib, writes a zlib header, and can be used for
** uncompressed writing, too.
**
** Usage: 
** For compression, wrap with compress_init and compress_done:
**
**   FILE* f;
**   compress_handle h;
**
**   ...
**   h = compress_start(f, 7); // compression level = 7
**   for (...)
**       {
**       ...
**       n_written = compress_write(f, h, buf, sizeof(buf));
**       }
**   compress_done(f, h);
**   ...
**
** For uncompressed write, just pass NULL as handle:
**
**   compress_write(f, NULL, buf, sizeof(buf));
**
** The handle will be set to NULL by compress_start if zlib is not available, 
** so there's no need for #ifdef's in the actual code
**
** In case of error, compress_write will return a negative number. In that
** case, the internal zlib state and allocations should be cleaned up
** by calling compress_done with a NULL file, to keep it from attempting
** to write out whatever remains in the buffer.
**
*/

#define COMPRESS_CHUNK 16384

typedef struct compress_handle_s
    {
    z_stream strm;
    unsigned char in[COMPRESS_CHUNK];
    unsigned char out[COMPRESS_CHUNK];
    } compress_handle_t;

typedef compress_handle_t *compress_handle_p;
static int g_level;

compress_handle compress_start(FILE *f,int level)

    {
    compress_handle_p h;
    int ret;
    static char *funcname="compress_start";

    willus_mem_alloc_warn((void **)&h,sizeof(compress_handle_t),funcname,10);
    h->strm.zalloc = Z_NULL;
    h->strm.zfree = Z_NULL;
    h->strm.opaque = Z_NULL;
    h->strm.total_in = 0;
    h->strm.total_out = 0;
    h->strm.avail_in = 0;
    h->strm.next_in = &h->in[0];
    g_level=level;
    if (level < 0)
        ret = inflateInit2(&h->strm,(15+32));
    else
        ret = deflateInit2(&h->strm,level,Z_DEFLATED,MAX_WBITS,8,Z_DEFAULT_STRATEGY);
    /* memory level 8 (default) = 128K */
    if (ret != Z_OK) /* Error */
        return NULL;
    return ((compress_handle)h);
    }

/*
** In: strm out empty, next_in and avail_in set 
** Out:Return negative value on error, else bytes written.
*/
static size_t compress_out(FILE *f,compress_handle_p h,int flush) 

    {
    int ret;
    size_t have,written;

    /*
    ** run deflate() on input until output buffer not full, finish
    ** compression if all of source has been read in
    */
    written = 0;
    do
        {
        h->strm.avail_out = COMPRESS_CHUNK;
        h->strm.next_out = &h->out[0];
        ret = (g_level<0) ? inflate(&h->strm,flush) : deflate(&h->strm,flush);  /* no bad return value */
        if (ret==Z_STREAM_ERROR)
            {
            fprintf(stderr,"Internal error in compress_out.  Z_STREAM_ERROR.\n"
                           "Program aborted.\n");
            exit(99);
            }
        have = COMPRESS_CHUNK - h->strm.avail_out; // size of output produced
        if (fwrite(&h->out,1,have,f)!=have || ferror(f)) 
            {
            if (g_level<0)
                (void)inflateEnd(&h->strm);
            else
                (void)deflateEnd(&h->strm);
            return Z_ERRNO;
            }
        written += have;
        } while (h->strm.avail_out==0);  /* full output, there may be more */
    /* all input must have been used now */
    if (h->strm.avail_in!=0)
        {
        fprintf(stderr,"Internal error in compress_out.  Not all input used.\n"
                       "Program aborted.\n");
        exit(99);
        }
    return(written);
    }


/*
** Call with NULL filehandle in case of error etc., to clean up zlib state 
** and allocations.
*/
void compress_done(FILE *f,compress_handle *hh) 

    {
    static char *funcname="compress_done";

    compress_handle_p h = (compress_handle_p)(*hh);
    if (h)
        {
        if (f)
            compress_out(f,h,Z_FINISH);
        if (g_level<0)
            inflateEnd(&h->strm);
        else
            deflateEnd(&h->strm);
        /* Fix memory leak, 2-2-14 */
        willus_mem_free((double **)hh,funcname);
        }
    }


/*
** Inv: strm out empty, avail_in is bytes stored so far, next_in set
*/
size_t compress_write(FILE *f,compress_handle hh,const void *buf,size_t size)

    {
    compress_handle_p h = (compress_handle_p) hh;
    size_t n,written;

    if (!h)
        return fwrite(buf, 1, size, f);
    else
        {
        written = 0;
        while (size > 0) 
            {
            n = COMPRESS_CHUNK - h->strm.avail_in;
            if (n > size)
                n = size;
            memcpy(h->in+h->strm.avail_in,buf,n);
            h->strm.avail_in += n;
            if (h->strm.avail_in >= COMPRESS_CHUNK)
                {
                if (compress_out(f,h,Z_NO_FLUSH) < 0) 
                    {
                    /* ERROR; */
                    return Z_ERRNO;
                    }
                h->strm.avail_in = 0;
                h->strm.next_in = &h->in[0];
                }
            written += n;
            size -= n;
            buf += n;
            }
        return written;
        }
    }

#else /* HAVE_Z_LIB */

compress_handle compress_start(FILE *f,int level) 

    {
    return NULL;
    }

void compress_done(FILE *f,compress_handle *h) 

    {
    }

size_t compress_write(FILE *f,compress_handle h,const void *buf,size_t size)

    {
    return(fwrite(buf,1,size,f));
    }

#endif /* HAVE_Z_LIB */
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/*
** linux.c   Linux/Unix specific calls (they do nothing in other platforms)
**
** Part of willus.com general purpose C code library.
**
** Copyright (C) 2020  http://willus.com
**
** This program is free software: you can redistribute it and/or modify
** it under the terms of the GNU Affero General Public License as
** published by the Free Software Foundation, either version 3 of the
** License, or (at your option) any later version.
**
** This program is distributed in the hope that it will be useful,
** but WITHOUT ANY WARRANTY; without even the implied warranty of
** MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
** GNU Affero General Public License for more details.
**
** You should have received a copy of the GNU Affero General Public License
** along with this program.  If not, see <http://www.gnu.org/licenses/>.
**
*/

#include "willus.h"

#if (defined(LINUX) || defined(UNIXPURE))

#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include <math.h>
#include <ctype.h>
#include <time.h>
#include <unistd.h>
/* 12-6-18:  Apparently sys/termios.h no longer needed to compile in some cases. */
// #if (defined(__MACH__) || !defined(__GNUC__) || __GNUC__ < 7)
#include <sys/termios.h>
// #endif
#include <sys/wait.h>
#include <sys/types.h>
#include <signal.h>

static int nextdir(char *dir,char *path,int *index);

int linux_which(char *exactname,char *exename)

    {
    char *p;
    static char basename[MAXFILENAMELEN];
    static char path[4096];
    static char dir[4096];
    static char file[4096];
    int   index,j;
    int used[16];
    static char *stddirs[] = {"/usr/sbin",
                              "/sbin",
                              "/bin",
                              "/usr/bin",
                              "/usr/local/bin",
                              "/usr/kerberos/sbin",
                              "/usr/kerberos/bin",
                              "/usr/X11R6/bin",
                              ".",
                              ""};

    strcpy(basename,exename);
    if (basename[0]=='\"' && basename[strlen(basename)-1]=='\"')
        {
        basename[strlen(basename)-1]='\0';
        memmove(&basename[1],basename,strlen(basename));
        }
    p=getenv("PATH");
    if (p==NULL)
        path[0]='\0';
    else
        strcpy(path,p);
    /* If absolute path, check straight away */
    if (basename[0]=='/')
        {
        if (wfile_status(basename)==1)
            {
            strcpy(exactname,basename);
            return(1);
            }
        else
            return(0);
        }
    index=0;
    for (j=0;stddirs[j][0]!='\0';j++)
        used[j]=0;
    while (nextdir(dir,path,&index))
        {
        for (j=0;stddirs[j][0]!='\0';j++)
            if (!strcmp(stddirs[j],dir))
                used[j]=1;
        wfile_fullname(file,dir,basename);
        if (wfile_status(file)==1)
            {
            strcpy(exactname,file);
            return(8);
            }
        }
    for (j=0;stddirs[j][0]!='\0';j++)
        {
        if (used[j])
            continue;
        wfile_fullname(file,stddirs[j],basename);
        if (wfile_status(file)==1)
            {
            strcpy(exactname,file);
            return(9);
            }
        }
    return(0);
    }


int linux_most_recent_in_path(char *exactname,char *wildcard)

    {
    char *p;
    static char path[4096];
    static char dir[1024];
    static char file[1024];
    char  tfile[512];
    int   index;
    FILELIST *fl,_fl;

    fl=&_fl;
    filelist_init(fl);
    p=getenv("PATH");
    if (p==NULL)
        path[0]='\0';
    else
        strcpy(path,p);
    index=0;
    exactname[0]='\0';
    while (nextdir(dir,path,&index))
        {
        wfile_fullname(file,dir,wildcard);
        filelist_fill_from_disk_1(fl,file,0,0);
        if (fl->n<=0)
            {
            filelist_free(fl);
            continue;
            }
        filelist_sort_by_date(fl);
        wfile_fullname(tfile,fl->dir,fl->entry[fl->n-1].name);
        filelist_free(fl);
        if (exactname[0]=='\0' || wfile_newer(tfile,exactname)>0)
            strcpy(exactname,tfile);
        }
    return(exactname[0]!='\0');
    }


static int nextdir(char *dir,char *path,int *index)

    {
    int i,j;

    i=(*index);
    for (;path[i]==';' || path[i]==':' || path[i]==' ' || path[i]=='\t';i++);
    if (path[i]=='\0')
        {
        (*index)=i;
        return(0);
        }
    for (j=0;path[i]!=';' && path[i]!=':' && path[i]!='\0';i++)
        dir[j++]=path[i];
    (*index)=i;
    dir[j]='\0';
    clean_line(dir);
    if (dir[0]=='\"' && dir[strlen(dir)-1]=='\"')
        {
        memmove(dir,&dir[1],strlen(dir));
        dir[strlen(dir)-1]='\0';
        clean_line(dir);
        }
    return(strlen(dir)>0);
    }

#endif // LINUX
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/*
** ocrtess.c   Get OCR of WILLUS bitmap using Tesseract
**
** Part of willus.com general purpose C code library.
**
** Copyright (C) 2022  http://willus.com
**
** This program is free software: you can redistribute it and/or modify
** it under the terms of the GNU Affero General Public License as
** published by the Free Software Foundation, either version 3 of the
** License, or (at your option) any later version.
**
** This program is distributed in the hope that it will be useful,
** but WITHOUT ANY WARRANTY; without even the implied warranty of
** MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
** GNU Affero General Public License for more details.
**
** You should have received a copy of the GNU Affero General Public License
** along with this program.  If not, see <http://www.gnu.org/licenses/>.
**
*/

#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include <ctype.h>
#include <locale.h>
#include <leptonica.h>
#include <tesseract.h>
#include "willus.h"

char *ocrtess_langnames[] =
    {
    "af","afr","Afrikaans",
    "am","amh","Amharic",
    "ar","ara","Arabic",
    "as","asm","Assamese",
    "az","aze","Azerbaijani",
    "--","aze_cyrl","Azerbaijani Cyr",
    "be","bel","Belarusian",
    "bn","ben","Bengali",
    "bo","bod","Tibetan",
    "bs","bos","Bosnian",
    "br","bre","Breton",
    "bg","bul","Bulgarian",
    "ca","cat","Catalan",
    "ce","ceb","Cebuano",
    "cs","ces","Czech",
    "zh","chi_sim","Chinese Simplified",
    "--","chi_sim_vert","Chinese Simplified Vertical",
    "--","chi_tra","Chinese Traditional",
    "--","chi_tra_vert","Chinese Traditional Vertical",
    "--","chr","Cherokee",
    "cy","cym","Welsh",
    "da","dan","Danish",
    "--","dan_frak","Danish Fraktur",
    "de","deu","German",
    "--","deu_frak","German Fraktur",
    "dz","dzo","Dzongkha",
    "el","ell","Greek",
    "en","eng","English",
    "--","enm","Middle English",
    "--","epo","Esperanto",
    "--","equ","Math Equation",
    "et","est","Estonian",
    "eu","eus","Basque",
    "fa","fas","Persian",
    "fi","fin","Finnish",
    "fr","fra","French",
    "--","frk","Frankish",
    "--","frm","Middle French",
    "gd","gle","Irish",
    "gl","glg","Galician",
    "gr","grc","Ancient Greek",
    "gu","guj","Gujarati",
    "ha","hat","Haitian Print",
    "he","heb","Hebrew",
    "hi","hin","Hindi",
    "hr","hrv","Croatian",
    "hu","hun","Hungarian",
    "ik","iku","Inuktitut",
    "id","ind","Indonesian",
    "is","isl","Icelandic",
    "it","ita","Italian",
    "--","ita_old","Italian Old",
    "--","jav","Javanese",
    "ja","jpn","Japanese",
    "--","jpn_vert","Japanese Vertical",
    "kn","kan","Kannada",
    "ka","kat","Georgian",
    "--","kat_old","Georgian Old",
    "kk","kaz","Kazakh",
    "km","khm","Khmer",
    "ki","kir","Kyrgyz",
    "--","kmr","Kurdish Kumanji",
    "ko","kor","Korean",
    "--","kor_vert","Korean Vertical",
    "ku","kur","Kurdish",
    "lo","lao","Laotian",
    "la","lat","Latin",
    "lv","lav","Latvian",
    "lt","lit","Lithuanian",
    "lu","ltz","Luxembourgish",
    "ml","mal","Malayalam",
    "--","mar","Maharashtra",
    "mk","mkd","Macedonian",
    "mt","mlt","Maltese",
    "mn","mon","Mongolian",
    "mi","mri","Maori",
    "ms","msa","Malay",
    "my","mya","Burmese",
    "ne","nep","Nepali",
    "nl","nld","Dutch",
    "nb","nor","Norwegian",
    "oc","oci","Occitan post 1500",
    "or","ori","Oriya",
    "os","osd","Orientation Script Detection",
    "pa","pan","Panjabi",
    "pl","pol","Polish",
    "pt","por","Portuguese",
    "pu","pus","Pushto",
    "qu","que","Quechua",
    "ro","ron","Romanian",
    "ru","rus","Russian",
    "sa","san","Sanskrit",
    "si","sin","Singhalese",
    "sk","slk","Slovakian",
    "--","slk_frak","Slovakian Fraktur",
    "sl","slv","Slovenian",
    "--","snd","Albanian",
    "es","spa","Spanish",
    "--","spa_old","Spanish Old",
    "sq","sqi","Albanian",
    "sr","srp","Serbian",
    "--","srp_latn","Serbian Latin",
    "su","sun","Sundanese",
    "sw","swa","Swahili",
    "sv","swe","Swedish",
    "sy","syr","Syriac",
    "ta","tam","Tamil",
    "tt","tat","Tatar",
    "te","tel","Telugu",
    "tg","tgk","Tajik",
    "tl","tgl","Tagalog",
    "th","tha","Thai",
    "ti","tir","Tigrinya",
    "to","ton","Tonga",
    "tr","tur","Turkish",
    "ui","uig","Uighur",
    "uk","ukr","Ukrainian",
    "ur","urd","Urdu",
    "uz","uzb","Uzbek",
    "--","uzb_cyrl","Uzbek Cyr",
    "vi","vie","Vietnamese",
    "yi","yid","Yiddish",
    "yo","yor","Yoruba",
    ""
    };
static char *defurl = "raw.githubusercontent.com/tesseract-ocr/tessdata_%s/master";

static int ocrtess_lstm_file(char *filename);
static int ocrtess_tess_file(char *filename);
static int file_contains_keyword(char *filename,char *keyword);
static int buf_contains_keyword(char *buf,char *keyword,int n);
/*
static int has_cube_data(char *lang);
*/
static void endian_flip(char *x,int n);


char *ocrtess_lang_by_index(char *lang,int index)

    {
    static char buf[32];
    char langdef[32];
    char *langstr;
    int i,j,c;

    if (lang==NULL || lang[0]=='\0')
        {
        ocrtess_lang_default(NULL,NULL,0,langdef,31,NULL,0,0);
        langstr=langdef;
        }
    else
        langstr=lang;
    for (i=j=c=0;langstr[i]!='\0';i++)
        {
        if (langstr[i]!='+')
            {
            if (j<31)
                buf[j++]=langstr[i];
            continue;
            }
        if (j>0)
            {
            if (c==index)
                {
                buf[j]='\0';
                return(buf);
                }
            c++;
            j=0;
            }
        }
    if (j>0 && c==index)
        {
        buf[j]='\0';
        return(buf);
        }
    return(NULL);
    }


int ocrtess_lang_count(char *langstr)

    {
    int i;

    for (i=0;ocrtess_lang_by_index(langstr,i)!=NULL;i++);
    return(i);
    }


void ocrtess_set_logfile(char *filename)

    {
    tess_capi_set_logfile(filename);
    }


void ocrtess_debug_message(char *message)

    {
    tess_capi_debug_message(message);
    }


int ocrtess_lang_exists(char *datadir,char *lang)

    {
    char tesspath0[MAXFILENAMELEN];
    char basename[128];
    char fullname[MAXFILENAMELEN];

    ocrtess_datapath(tesspath0,datadir,MAXFILENAMELEN-1);
    sprintf(basename,"%s.traineddata",lang);
    wfile_fullname(fullname,tesspath0,basename);
    return(wfile_status(fullname)==1);
    }


int ocrtess_lang_get_from_github(char *datadir,char *lang)

    {
    int  status,fast,lstm,tess;
    char url[256];
    char httpurl[512];
    char tesspath0[MAXFILENAMELEN];
    char basename[128];
    char urlbasename[128];
    char fullname[MAXFILENAMELEN];

    fast=in_string(lang,"fast")>=0;
    ocrtess_url(url,255,fast);
    ocrtess_datapath(tesspath0,datadir,MAXFILENAMELEN-1);
    ocrtess_baselang(urlbasename,lang,127);
    wfile_newext(basename,lang,"traineddata");
    wfile_newext(urlbasename,urlbasename,"traineddata");
    wfile_fullname(fullname,tesspath0,basename);
    sprintf(httpurl,"%s/%s",url,urlbasename);
    wfile_prepdir(fullname);
    status=inet_httpget(fullname,httpurl);
    if (status)
        return(status);
    lstm=ocrtess_lstm_file(fullname);
    tess=ocrtess_tess_file(fullname);
    if (!lstm && !tess)
        {
        remove(fullname);
        return(-10);
        }
    return(0);
    }


int ocrtess_isfast(char *lang)

    {
    int len;

    len=strlen(lang);
    if ((len>5 && !stricmp(&lang[len-5],"_fast"))
          || (len>5 && !stricmp(&lang[len-5],"-fast")))
        return(len-5);
    else if (len>4 && !stricmp(&lang[len-4],"fast"))
        return(len-4);
    return(0);
    }


void ocrtess_baselang(char *dst,char *src,int maxlen)

    {
    int len;

    if (dst==NULL)
        dst=src;
    else
        xstrncpy(dst,src,maxlen);
    len=ocrtess_isfast(dst);
    if (len>0)
        dst[len]='\0';
    }
        

void ocrtess_url(char *url0,int maxlen,int fast)

    {
    int len;
    char url[256];
    char httpurl[512];
    char envvar[64];
    char *p;

    sprintf(envvar,"TESSDATA%s_URL",fast?"FAST":"");
    p=getenv(envvar);
    if (p!=NULL)
        xstrncpy(url,p,255);
    else
        sprintf(url,defurl,fast?"fast":"best");
    /* Remove trailing slash if exists */
    len=strlen(url);
    if (len>0 && url[len-1]=='/')
        url[len-1]='\0';
    sprintf(httpurl,!strnicmp(url,"http://",7)||!strnicmp(url,"https://",8)?"%s":"https://%s",
                  url);
    xstrncpy(url0,httpurl,maxlen);
    }
        

/*
** Returns 0 for success, NZ for failure.
*/
void *ocrtess_init(char *datadir,char *tesspath,int maxtesspathlen,
                   char *lang,FILE *out,char *initstr,int maxlen,int *status)

    {
    char langdef[16];
    void *api;
    char tesspath0[MAXFILENAMELEN];

    ocrtess_datapath(tesspath0,datadir,MAXFILENAMELEN-1);
    if (tesspath!=NULL)
        {
        strncpy(tesspath,tesspath0,maxtesspathlen-1);
        tesspath[maxtesspathlen-1]='\0';
        }
    if (lang==NULL || lang[0]=='\0')
        ocrtess_lang_default(tesspath0,NULL,0,langdef,16,NULL,0,0);
    else
        {
        strncpy(langdef,lang,15);
        langdef[15]='\0';
        }
    /* Tess v4.00 needs only one attempt with ocrtype=0 */
    api=tess_capi_init(tesspath0,langdef,0,out,initstr,maxlen,status);
    return(api);
    }


void ocrtess_lang_default(char *datadir,char *tesspath,int maxtesspathlen,
                          char *langdef,int maxlen,char *tessdebug,int maxdebug,int use_ansi)

    {
    char wildcard[MAXFILENAMELEN+32];
    int j;
    char *p;
    FILELIST *fl,_fl;
    char tesspath0[MAXFILENAMELEN];
    static char *langdefdef="eng";
    static char *header=
       "File name                          Size         Date      Type*\n"
       "---------------------------------------------------------------------\n";
    /* "12345678901234567890123456789012  XXX.XX MB  XX-XXX-XXXX  [LSTM+TESS] */
    static char *fmt="  %6.2f MB  %2d-%s-%04d  %s";
    static char *month_name[12]={"JAN","FEB","MAR","APR","MAY","JUN","JUL","AUG","SEP","OCT","NOV","DEC"};

    if (datadir==NULL)
        ocrtess_datapath(tesspath0,datadir,MAXFILENAMELEN-1);
    else
        {
        strncpy(tesspath0,datadir,MAXFILENAMELEN-1);
        tesspath0[MAXFILENAMELEN-1]='\0';
        }
    if (tesspath!=NULL)
        {
        strncpy(tesspath,tesspath0,maxtesspathlen-1);
        tesspath[maxtesspathlen-1]='\0';
        }
    p=setlocale(LC_CTYPE,NULL);
    if (p==NULL || !stricmp(p,"c"))
        xstrncpy(langdef,langdefdef,maxlen-1);
    else
        {
        for (j=0;ocrtess_langnames[j*3][0]!='\0';j++)
            if (!strnicmp(p,ocrtess_langnames[j*3],2))
                {
                xstrncpy(langdef,ocrtess_langnames[j*3+1],maxlen-1);
                break;
                }
        if (ocrtess_langnames[j*3][0]=='\0')
            xstrncpy(langdef,langdefdef,maxlen-1);
        }
    wfile_fullname(wildcard,tesspath0,"*.traineddata");
    fl=&_fl;
    filelist_init(fl);
    filelist_fill_from_disk_1(fl,wildcard,0,0);
    /* Don't use most recent training data anymore */
    /*
    filelist_sort_by_date(fl);
    for (j=fl->n-1;j>=0;j--)
        {
        char basename[512];
        int i;

        wfile_basespec(basename,fl->entry[j].name);
        if (in_string(basename,"-")>0)
            continue;
        strcpy(wildcard,fl->entry[j].name);
        strncpy(langdef,basename,maxlen-1);
        langdef[maxlen-1]='\0';
        i=in_string(langdef,".");
        if (i>0)
            langdef[i]='\0';
        break;
        }
    */
    if (tessdebug!=NULL)
        {
        filelist_sort_by_name(fl);
        if (strlen(header)+strlen(tessdebug) < maxdebug)
            sprintf(&tessdebug[strlen(tessdebug)],"%s",header);
        for (j=0;j<fl->n;j++)
            {
            char fullname[256];
            char name[256];
            char basename[256];
            int len1,tess,lstm,len;

            wfile_fullname(fullname,fl->dir,fl->entry[j].name);
            strcpy(name,fl->entry[j].name);
            wfile_basespec(basename,fl->entry[j].name);
            wfile_newext(basename,basename,"");
            lstm=ocrtess_lstm_file(fullname);
            tess=ocrtess_tess_file(fullname);
            len1 = strlen(name)>32 ? strlen(name) : 32;
            if (use_ansi)
                len1+=20;
            if (strlen(tessdebug)+len1+46 < maxdebug)
                {
                if (use_ansi)
                    {
                    if (tess || lstm)
                        strcat(tessdebug,ANSI_YELLOW);
                    }
                strcat(tessdebug,name);
                len=strlen(name);
                if (!strcmp(basename,langdef))
                    {
                    if (use_ansi)
                        strcat(tessdebug,ANSI_WHITE);
                    strcat(tessdebug," [Def]");
                    len+=6;
                    }
                else
                    if (use_ansi)
                        strcat(tessdebug,ANSI_NORMAL);
                for (;len<32;len++)
                    strcat(tessdebug," ");
                sprintf(&tessdebug[strlen(tessdebug)],fmt,fl->entry[j].size/1024./1024.,
                     fl->entry[j].date.tm_mday,
                     month_name[fl->entry[j].date.tm_mon],
                     fl->entry[j].date.tm_year+1900,
                     tess&&lstm?"[LSTM+TESS]":(tess?"[TESS]":(lstm?"[LSTM]":"(not valid)")));
                if (use_ansi)
                    strcat(tessdebug,ANSI_NORMAL);
                strcat(tessdebug,"\n");
                }
            }
        }
    filelist_free(fl);
    }


/*
** Determine OCR path.  Check both TESSDATA_PREFIX\tessdata AND TESSDATA_PREFIX
*/
void ocrtess_datapath(char *datapath,char *suggested,int maxlen)

    {
    char path1[MAXFILENAMELEN-12];
    char path[MAXFILENAMELEN];
    char *p;

    if (suggested!=NULL)
        {
        strncpy(datapath,suggested,maxlen-1);
        datapath[maxlen-1]='\0';
        return;
        }
    if ((p=getenv("TESSDATA_PREFIX"))==NULL)
        {
#ifdef HAVE_WIN32_API
        p=getenv("USERPROFILE");
#else
        p=getenv("HOME");
#endif
        if (p==NULL)
            {
            datapath[0]='\0';
            return;
            }
        wfile_fullname(path,p,".tessdata");
        xstrncpy(datapath,path,maxlen-1);
        return;
        }
    xstrncpy(path1,p,MAXFILENAMELEN-13);
    wfile_fullname(path,path1,"tessdata");
    if (wfile_status(path)==2)
        {
        xstrncpy(datapath,path,maxlen-1);
        return;
        }
    xstrncpy(datapath,p,maxlen-1);
    }


static int ocrtess_lstm_file(char *filename)

    {
    return(file_contains_keyword(filename,"XYTransLSTM"));
    }


static int ocrtess_tess_file(char *filename)

    {
    return(file_contains_keyword(filename,"NULL 0 NULL 0"));
    }


static int file_contains_keyword(char *filename,char *keyword)

    {
    int pos,bufsize,len;
    FILE *f;
    char *buf;
    static char *funcname="file_contains_keyword";

    f=fopen(filename,"rb");
    if (f==NULL)
        return(0);
    bufsize=1024*1024;
    len=strlen(keyword);
    willus_mem_alloc_warn((void **)&buf,bufsize,funcname,10);
    for (pos=0;1;pos+=bufsize-len)
        {
        int n;

        fseek(f,pos,0);
        n=fread(buf,1,bufsize,f);
        if (buf_contains_keyword(buf,keyword,n))
            {
            willus_mem_free((double **)&buf,funcname);
            fclose(f);
            return(1);
            }
        if (n<bufsize)
            break;
        }
    willus_mem_free((double **)&buf,funcname);
    fclose(f);
    return(0);
    }


static int buf_contains_keyword(char *buf,char *keyword,int n)

    {
    int len,i;

    len=strlen(keyword);
    n=(n-len+1);
    for (i=0;i<n;i++)
        if (buf[i]==keyword[0] && !strncmp(&buf[i],keyword,len))
            return(1);
    return(0);
    }

/*
static int has_cube_data(char *lang)

    {
    char *p;
    char tessdir[512];
    char base[32];
    char wildcard[512];
    FILELIST *fl,_fl;
    int n;

    p=getenv("TESSDATA_PREFIX");
    if (p==NULL)
        return(0);
    wfile_fullname(tessdir,p,"tessdata");
    wfile_reslash(tessdir);
    strncpy(base,lang==NULL || lang[0]=='\0' ? "*" : lang,15);
    base[15]='\0';
    strcat(base,".cube.*");
    wfile_fullname(wildcard,tessdir,base);
    fl=&_fl;
    filelist_init(fl);
    filelist_fill_from_disk_1(fl,wildcard,0,0);
    n=fl->n;
    filelist_free(fl);
    return(n>0);
    }
*/


void ocrtess_end(void *api)

    {
    tess_capi_end(api);
    }

/*
void ocrtesswords_init(OCRTESSWORDS *ocrtesswords)

    {
    ocrtesswords->n=ocrtesswords->na=0;
    ocrtesswords->word=NULL;
    }


void ocrtesswords_free(OCRTESSWORDS *ocrtesswords)

    {
    static char *funcname="ocrtesswords_free";
    int i;

    for (i=ocrtesswords->n;i>=0;i--)
        willus_mem_free((double **)&ocrtesswords->word[i].utf8,funcname);
    willus_mem_free((double **)&ocrtesswords->word,funcname);
    ocrtesswords_init(ocrtesswords);
    }


void ocrtesswords_add_ocrtessword(OCRTESSWORDS *ocrtesswords,int left,int top,
                                  int right,int bottom,int baseline,char *text)

    {
    static char *funcname="ocrtesswords_add_ocrtessword";
    OCRTESSWORD *word;

    if (ocrtesswords->n >= ocrtesswords->na)
        {
        int newsize;

        newsize=ocrtesswords->na<128?256:ocrtesswords->na*2;
        if (ocrtesswords->na==0)
            willus_mem_alloc_warn((void **)&ocrtesswords->word,newsize*sizeof(OCRTESSWORD),
                               funcname,10);
        else
            willus_mem_realloc_robust_warn((void **)&ocrtesswords->word,newsize*sizeof(OCRTESSWORD),
                                   ocrtesswords->na*sizeof(OCRTESSWORD),funcname,10);
        ocrtesswords->na=newsize;
        }
    word=&ocrtesswords->word[ocrtesswords->n];
    word->top=top;
    word->left=left;
    word->right=right;
    word->bottom=bottom;
    word->baseline=baseline;
    willus_mem_alloc_warn((void **)&word->utf8,strlen(text)+1,funcname,10);
    strcpy(word->utf8,text);
    ocrtesswords->n++;
    }
*/
    

/*
** bmp8 must be grayscale
** (x1,y1) and (x2,y2) from top left of bitmap
** Output:
**     "text" gets UTF-8 formatted string of OCR'd text.
**
** segmode:
**   -1 = Default (6)
**    0 = Orientation and script detection (OSD) only.
**    1 = Automatic page segmentation with OSD.
**    2 = Automatic page segmentation, but no OSD, or OCR
**    3 = Fully automatic page segmentation, but no OSD.
**    4 = Assume a single column of text of variable sizes.
**    5 = Assume a single uniform block of vertically aligned text.
**    6 = Assume a single uniform block of text. (Default)
**    7 = Treat the image as a single text line.
**    8 = Treat the image as a single word.
**    9 = Treat the image as a single word in a circle.
**    10 = Treat the image as a single character.
**
*/
void ocrtess_ocrwords_from_bmp8(void *api,OCRWORDS *ocrwords,WILLUSBITMAP *bmp8,
                       int x1,int y1,int x2,int y2,int dpi,
                       int segmode,double downsample,FILE *out)

    {
    PIX *pix;
    WILLUSBITMAP *bmp,_bmp;
    int nw,i,it,w,h,dw,dh,bw;
    unsigned char *src,*dst;
    int *top,*left,*bottom,*right,*ybase;
    char *text;

    if (x1>x2)
        {
        w=x1;
        x1=x2;
        x2=w;
        }
    w=x2-x1+1;

    /* Add a border */
    bw=w/40;
    if (bw<6)
        bw=6;
    dw=w+bw*2;
    dw=(dw+3)&(~3);
    if (y1>y2)
        {
        h=y1;
        y1=y2;
        y2=h;
        }
    h=y2-y1+1;
    dh=h+bw*2;

    /* Store in new bitmap */
    bmp=&_bmp;
    bmp_init(bmp);
    bmp->width=dw;
    bmp->height=dh;
    bmp->bpp=8;
    bmp_alloc(bmp);
    for (i=0;i<256;i++)
        bmp->red[i]=bmp->blue[i]=bmp->green[i]=i;
    dst=bmp_rowptr_from_top(bmp,0);
    memset(dst,255,dw*dh);
    src=bmp_rowptr_from_top(bmp8,y1)+x1;
    dst=bmp_rowptr_from_top(bmp,bw)+bw;
    for (i=y1;i<=y2;i++,dst+=dw,src+=bmp8->width) 
        memcpy(dst,src,w);
    bmp_set_dpi((double)dpi);

    /* Apply downsample */
    if (downsample > 0. && downsample < 0.9)
        {
        int wnew;

        /* Make sure new width is even multiple of 4 */
        wnew=downsample*bmp->width+0.5;
        wnew=(wnew+3)&(~3);
        downsample = (double)wnew/bmp->width;
        bmp_resize(bmp,downsample);
        dpi=dpi*downsample+0.5;
        bmp_set_dpi((double)dpi);
        }
    else
        downsample=1.0;
/*
{
static int counter=0;
char filename[256];
sprintf(filename,"ocrtext%04d.png",++counter);
bmp_write(bmp,filename,stdout,100);
}
*/
    pix=pixCreate(bmp->width,bmp->height,8);
    src=bmp_rowptr_from_top(bmp,0);
    dst=(unsigned char *)pixGetData(pix);
    memcpy(dst,src,bmp->width*bmp->height);
    bmp_free(bmp);
    endian_flip((char *)dst,pixGetWpl(pix)*pixGetHeight(pix));
    pixSetXRes(pix,dpi);
    pixSetYRes(pix,dpi);
    tess_capi_get_ocr_multiword(api,pix,segmode<0 || segmode>10 ? 6 : segmode,
                                &left,&top,&right,&bottom,&ybase,&text,&nw,out);
    pixDestroy(&pix);
    ocrwords_clear(ocrwords);
    for (it=i=0;i<nw;i++)
        {
        OCRWORD word;

        ocrword_init(&word);
        if (downsample < .99)
            {
            word.c=left[i]/downsample-bw+0.5;
            word.r=ybase[i]/downsample-bw+0.5;
            word.maxheight=(ybase[i]-top[i])/downsample+0.5;
            word.w=(right[i]-left[i]+1)/downsample+0.5;
            word.h=(bottom[i]-top[i]+1)/downsample+0.5;
            }
        else
            {
            word.c=(left[i]-bw);
            word.r=(ybase[i]-bw);
            word.maxheight=(ybase[i]-top[i]);
            word.w=(right[i]-left[i]+1);
            word.h=(bottom[i]-top[i]+1);
            }
        word.lcheight=word.maxheight;
        word.rot=0;
        word.text=&text[it];
        word.n=utf8_to_unicode(NULL,word.text,-1);
/*
printf("ocrtess: word[%d] = '%s' (%d,%d) %dx%d lc=%d\n",i,word.text,word.c,word.r,word.w,word.h,(int)word.lcheight);
*/
        it+=strlen(&text[it])+1;
        ocrwords_add_word(ocrwords,&word);
/*
printf("'%s', (%d,%d)-(%d,%d) base=%d\n",&text[it],left[i],top[i],right[i],bottom[i],ybase[i]);
        ocrtesswords_add_ocrtessword(ocrtesswords,left[i]-bw,top[i]-bw,
                                     right[i]-bw,bottom[i]-bw,ybase[i]-bw,
                                     &text[it]);
*/
        }
    if (nw>0)
        {
        free(text);
        free(left);
        }
    }


void ocrtess_from_bmp8(void *api,char *text,int maxlen,WILLUSBITMAP *bmp8,
                       int x1,int y1,int x2,int y2,int dpi,
                       int segmode,int allow_spaces,
                       int std_proc,FILE *out)

    {
    PIX *pix;
    int i,w,h,dw,dh,bw,status;
    unsigned char *src,*dst;

    if (x1>x2)
        {
        w=x1;
        x1=x2;
        x2=w;
        }
    w=x2-x1+1;
    bw=w/40;
    if (bw<6)
        bw=6;
    dw=w+bw*2;
    dw=(dw+3)&(~3);
    if (y1>y2)
        {
        h=y1;
        y1=y2;
        y2=h;
        }
    h=y2-y1+1;
    dh=h+bw*2;
    pix=pixCreate(dw,dh,8);
    src=bmp_rowptr_from_top(bmp8,y1)+x1;
    dst=(unsigned char *)pixGetData(pix);
    memset(dst,255,dw*dh);
    dst=(unsigned char *)pixGetData(pix);
    dst += bw + dw*bw;
    for (i=y1;i<=y2;i++,dst+=dw,src+=bmp8->width) 
        memcpy(dst,src,w);
    endian_flip((char *)pixGetData(pix),pixGetWpl(pix)*pixGetHeight(pix));
    /* Tesseract 3.05.00 -- need to set a resolution */
    pixSetXRes(pix,dpi);
    pixSetYRes(pix,dpi);
/*
{
static int counter=0;
WILLUSBITMAP *bmp,_bmp;
char filename[256];
sprintf(filename,"ocrt_%04d.png",++counter);
bmp=&_bmp;
bmp_init(bmp);
bmp_copy(bmp,bmp8);
bmp_promote_to_24(bmp);
bmp_set_dpi((double)dpi);
bmp_write(bmp,filename,stdout,100);
bmp_free(bmp);
}
*/
    status=tess_capi_get_ocr(api,pix,text,maxlen,segmode<0 || segmode>10 ? 6 : segmode,out);
    pixDestroy(&pix);
    if (status<0)
        text[0]='\0';
    /*
    clean_line(text);
    */
    if (std_proc)
        ocr_text_proc(text,allow_spaces);
    }


static void endian_flip(char *x,int n)

    {
    int i;

    for (i=0;i<n;i++,x+=4)
        {
        int c;
        c=x[0];
        x[0]=x[3];
        x[3]=c;
        c=x[1];
        x[1]=x[2];
        x[2]=c;
        }
    }

#if 0
int ocrtesslangs_get_language_selection(OCRTESSLANGS *otl)

    {
    char tempfile[256];
    char buf[1024];
    static char *tlurl="https://github.com/tesseract-ocr/tessdata";
    OCRTESSLANG *tl1,_tl1;
    FILE *f;
    int status;
  
    tl1=&_tl1;
    otl->n=0;
    wfile_abstmpnam(tempfile);
    status=inet_httpget(tempfile,tlurl,1,1);
    if (status)
        {
        remove(tempfile);
        return(status);
        }
    f=fopen(tempfile,"r");
    if (f==NULL)
        {
        remove(tempfile);
        return(-50);
        }
    while (fgets(buf,1023,f)!=NULL)
        if (!ocrtesslang_from_html(tl1,buf))
            {
            github_fix_url(tl1->langurl,buf);
            xstrncpy(tl1->langurl,buf,255);
            ocrtesslangs_add_one(otl,tl1);
            }
    fclose(f);
    remove(tempfile);
    return(0);
    }


void ocrtesslangs_init(OCRTESSLANGS *otl)

    {
    otl->otl=NULL;
    otl->n=otl->na=0;
    }


void ocrtesslangs_add_one(OCRTESSLANGS *otl,OCRTESSLANG *tl1)

    {
    static char *funcname="ocrtesslangs_add_one";

    if (otl->n>=otl->na)
        {
        int newsize;
        newsize=otl->na<64 ? 128 : otl->na*2;
        willus_mem_realloc_robust_warn((void **)&otl->otl,newsize*sizeof(OCRTESSLANG),
                                       otl->na*sizeof(OCRTESSLANG),funcname,10);
        otl->na=newsize;
        }
    otl->otl[otl->n++]=(*tl1);
    }


void ocrtesslangs_free(OCRTESSLANGS *otl)

    {
    static char *funcname="ocrtesslangs_free";

    willus_mem_free((double **)&otl->otl,funcname);
    otl->na=otl->n=0;
    }


static void github_fix_url(char *s,char *d)

    {
    int i,j;

    if (!strnicmp(s,"http://",7) || !strnicmp(s,"https://",8))
        strcpy(d,s);
    else
        {
        strcpy(d,"https://github.com");
        if (s[0]!='/')
            strcat(d,"/tesseract-ocr/tessdata/");
        strcat(d,s);
        }
    for (i=j=0;d[i]!='\0';i++)
        {
        if (!strncmp(&d[i],"/blob/",6))
            {
            strcpy(&d[j],"/raw/");
            j+=5;
            i+=5;
            }
        else
            {
            if (i!=j)
                d[j]=d[i];
            j++;
            }
        }
    d[j]='\0';
    }


static int ocrtesslang_from_html(OCRTESSLANG *otl,char *buf)

    {
    int i;
    char shortname[16];

    i=in_string(buf,".traineddata</a></span>");
    if (i<0)
        return(-1);
    for (;i>=0 && buf[i]!='>';i--);
    xstrncpy(shortname,&buf[i+1],15);
    for (i=0;shortname[i]!='\0' && shortname[i]!='.';i++);
    shortname[i]='\0';
    xstrncpy(otl->langname,ocrtess_language_name(shortname),47);
    i=in_string(buf,"href=\"");
    if (i<0)
        return(-1);
    xstrncpy(otl->langurl,&buf[i+6],250);
    for (i=0;otl->langurl[i]!='\0' && otl->langurl[i]!='\"';i++);
    otl->langurl[i]='\0';
    return(0);
    }

#endif

char *ocrtess_language_name(char *lang)

    {
    static char langname[56];
    char shortname[32];
    int i,fast;

    xstrncpy(shortname,lang,31);
    i=in_string(shortname,"_fast");
    fast=0;
    if (i>0)
        {
        fast=1;
        shortname[i]='\0';
        }
    xstrncpy(langname,lang,55);
    for (i=0;ocrtess_langnames[i][0]!='\0';i+=3)
        if (!stricmp(shortname,ocrtess_langnames[i+1]))
            {
            xstrncpy(langname,ocrtess_langnames[i+2],55);
            if (fast)
                xstrncat(langname," (Fast)",55);
            break;
            }
    return(langname);
    }







k2pdfopt_v2.54/willuslib/array.c

/*
** array.c      Functions to manipulate/analyze 1-D double precision and
**              single precision arrays.
**
** Part of willus.com general purpose C code library.
**
** Copyright (C) 2014  http://willus.com
**
** This program is free software: you can redistribute it and/or modify
** it under the terms of the GNU Affero General Public License as
** published by the Free Software Foundation, either version 3 of the
** License, or (at your option) any later version.
**
** This program is distributed in the hope that it will be useful,
** but WITHOUT ANY WARRANTY; without even the implied warranty of
** MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
** GNU Affero General Public License for more details.
**
** You should have received a copy of the GNU Affero General Public License
** along with this program.  If not, see <http://www.gnu.org/licenses/>.
**
*/

#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include <time.h>
#include <math.h>
#include "willus.h"


static double findminfitd1(double *x,double *y,int n,double x0,double dx,
                           double *rmserr,int *npfit,double *ymin);
static int array_recfft(double *xr,double *xi,int length);
static int arrayf_recfft(float *xr,float *xi,int length);
static double digit_reverse(int x,int base);

/*
**
** Compute mean and standard deviation
**
*/
double array_mean(double *a,int n,double *mean,double *stddev)

    {
    int     i;
    double  sum,avg,sum_sq;

    if (n<1)
        return(0.);
    for (sum=sum_sq=i=0;i<n;i++)
        sum += a[i];
    avg = sum/n;
    if (mean!=NULL)
        (*mean) = avg;
    if (stddev!=NULL)
        {
        double sum_sq;

        for (sum_sq=i=0;i<n;i++)
            sum_sq += (a[i]-avg)*(a[i]-avg);
        (*stddev) = sqrt(sum_sq/n);
        }
    return(avg);
    }


double arrayi_mean(int *a,int n,double *mean,double *stddev)

    {
    int     i;
    double  sum,avg,sum_sq;

    if (n<1)
        return(0.);
    for (sum=sum_sq=i=0;i<n;i++)
        sum += a[i];
    avg = sum/n;
    if (mean!=NULL)
        (*mean) = avg;
    if (stddev!=NULL)
        {
        double sum_sq;

        for (sum_sq=i=0;i<n;i++)
            sum_sq += (a[i]-avg)*(a[i]-avg);
        (*stddev) = sqrt(sum_sq/n);
        }
    return(avg);
    }


double array_weighted_mean(double *a,double *w,int n)

    {
    int i;
    double sum,wsum;

    if (n<=0)
        return(0.);
    for (wsum=sum=0.,i=0;i<n;i++)
        {
        wsum += w[i];
        sum += a[i]*w[i];
        }
    return(wsum==0. ? 0. : sum/wsum);
    }


double array_weighted_stddev(double *a,double *w,int n)

    {
    int i;
    double sumsq,sum,wsum,mean,meansq;

    if (n<=0)
        return(0.);
    for (sumsq=wsum=sum=0.,i=0;i<n;i++)
        {
        wsum += w[i];
        sum += a[i]*w[i];
        sumsq += a[i]*a[i]*w[i];
        }
    if (wsum==0.)
        return(0.);
    mean = sum/wsum;
    meansq = sumsq/wsum;
    return(sqrt(fabs(meansq-mean*mean)));
    }
    

void array_force_weighted_stddev(double *a,double *w,int n,double newstddev)

    {
    double mean,oldstddev,f;
    int i;

    mean=array_weighted_mean(a,w,n);
    oldstddev=array_weighted_stddev(a,w,n);
    f=newstddev/oldstddev;
    for (i=0;i<n;i++)
        a[i] = mean + (a[i]-mean)*f;
    }


void array_copy(double *dst,double *src,int n)

    {
    memcpy((void *)dst,(void *)src,n*sizeof(double));
    }


void array_fabs(double *a,int n)

    {
    int i;

    for (i=0;i<n;i++)
        a[i]=fabs(a[i]);
    }


void array_set(double *a,int n,double value)

    {
    int i;

    for (i=0;i<n;i++)
        a[i]=value;
    }


void array_scale(double *a,int n,double scale_factor,double offset)

    {
    int i;

    for (i=0;i<n;a[i]=a[i]*scale_factor+offset,i++);
    }


void array_center(double *a,int n)

    {
    double min,max,delta;

    min=array_min(a,n);
    max=array_max(a,n);
    delta=(min+(1-max))/2.-min;
    array_scale(a,n,1.0,delta);
    }


double array_rms(double *a,int n)

    {
    int     i;
    double  sum;

    for (sum=i=0;i<n;i++)
        sum += a[i]*a[i];
    return(sqrt(sum/n));
    }


double array_max(double *a,int n)

    {
    double max;
    int  i;

    for (max=a[0],i=1;i<n;i++)
        if (max<a[i])
            max=a[i];
    return(max);
    }


double array_min(double *a,int n)

    {
    double min;
    int  i;

    for (min=a[0],i=1;i<n;i++)
        if (min>a[i])
            min=a[i];
    return(min);
    }


void array_sort(double *a,int n)

    {
    sortd(a,(long)n);
    }


void array_flipi(int *x,int n)

    {
    int n2;
    int i;

    if (n<2)
        return;
    n2=n/2;
    for (i=0;i<n2;i++)
        {
        int t;
        t=x[i];
        x[i]=x[n-1-i];
        x[n-1-i]=t;
        }
    }




/*
** n must be >= sw.
** The array is shifted so that a_new[n] = a_old[n+hw],
** where hw = (int)((sw-1)/2)
** e.g. if the sliding window width is 3, then hw = 1.
** The size of the array is reduced by sw-1.
*/
int array_sliding_window(double *a,int n,int sw)

    {
    double sum;
    int i,j;

    /* hw=(sw-1)/2; */
    for (sum=0.,i=0;i<sw && i<n;i++)
        sum += a[i];
    if (i>n)
        return(0);
    for (j=0;i<=n;i++,j++)
        {
        double t;
        t=sum/sw;
        if (i<n)
            sum+=a[i]-a[i-sw];
        a[j]=t;
        }
    return(j);
    }


/*
**
** Loads an n-element array (0..n-1) uniformly with a Hammersley's
** sequence.
**
** If load_type=="all_one", the array is zeroed.
**
** If load_type=="random", the array is loaded entirely randomly with values
**             x, such that 0 <= x < 1, using the rand() function.
**
** If load_type=="uniform", the array is loaded uniformly from array[0]=0/n to
**             array[n-1]=(n-1)/n.
**
** If load_type=="hbase_n", the arrays is loaded with Hammersley sequence
**                     n.  E.g. load_type=="hbase_3".
**
** Explanation of Hammersley sequence of base 3 (see also digit_reverse):
** -----------------------------------------------------------------------
** Let m be the smallest integer such that 3^m >= n.
** Let M = 3^m.
** Then for each element i, convert i to base 3, reverse the m
** least significant base 3 digits, and divide by M.  Assign that
** value to that element.
**
** The best number of array elements to use for a Hammersley's
** sequence is base^n, where n is an integer.
**
*/
void array_load(double *array,int n,char *loadtype)

    {
    static char *err= "array_load:  ";
    int     i,base;
    static int randomized=0;

    if (!strcmp(loadtype,"all_one"))
        {
        array_set(array,n,0.);
        return;
        }
    if (!strcmp(loadtype,"random"))
        {
        if (!randomized)
            {
            srand((unsigned)time(NULL)); /* seed the random number generator */
            rand();
            randomized=1;
            }
        for (i=0;i<n;i++)
            array[i]=(double)rand()/((double)RAND_MAX+1.);
        return;
        }
    if (!strcmp(loadtype,"uniform"))
        {
        for (i=0;i<n;i++)
            array[i]=(double)i/n;
        return;
        }
    if (strncmp(loadtype,"hbase",5))
        {
        fprintf(stderr,"%sUnknown load type %s.\n",err,loadtype);
        return;
        }
    base = atoi(loadtype[5]=='_' ? &loadtype[6] : &loadtype[5]);
    if (base<2)
        {
        fprintf(stderr,"%sBad Hammersley base %d.\n",err,base);
        return;
        }
    for (i=0;i<n;i++)
        {
        // The (i+base-1)%n part seems to keep multiple arrays from
        // having a correlated 0 index, otherwise all values at index 0
        // are the smallest in the distribution.
        array[i]=digit_reverse((i+base-1)%n,base);
#ifdef _CRAY
        if (array[i]<0 || array[i]>1)
            printf("array[%ld]=%g!  Bad Hammersley loading!\n",i,array[i]);
#endif
        }
    }


/*
**
** digit_reverse(long x,int base)
**
** Treats x as base "base" and flips the digits about the decimal
** point.  These values, when computed for a consecutive sequence
** of integers for a given base, are known as Hammersley's sequence
** for that base.
**
** Examples:  If x==1234 and base==10, then the returned value is
**            0.4321.
**
**            If x==34 (base 10) and base==3, then x base 3 is 1021,
**            so the returned value is 0.1201 base 3 = 1/3+2/9+1/81 base 10.
**
*/
static double digit_reverse(int x,int base)

    {
    double    result;
    int     inverse_multiplier;

    result=0.;
    inverse_multiplier=base;
    while (x)
        {
        result += (double)(x%base)/(double)inverse_multiplier;
        inverse_multiplier *= base;
        x /= base;
        }
    return(result);
    }




/*
** Find the x-position minimum of an (x,y) curve by fitting a parabola
** about the minimum point in the array.  If the parabolic fit does
** not work well, then the x[] array value corresponding to the minimum
** y[] point is returned.
** dxmax is the maximum x-range that will be fitted over.
** errmax is the maximum allowable normalized rms error for the fit.
** If this error is exceeded, the minimum point will be returned
** without using any fitting.
**
** If err is not NULL, it gets the normalized rms error of the fit.
** If npf is not NULL, it gets the number of points fitted.
** If ymin is not NULL, it gets ymin (according to parabolic fit).
** NOTE:  The arrays do NOT need to be sorted in x or y.
**
*/
double array_findminfitd(double *x,double *y,int n,double dxmax,double errmax,
                         double *err,int *npf,double *ymin)


    {
    int  i,ipos,i0,i1,ib1,ib2,imin,npfbest,npf3;
    double xb1,xb2,dxmean,xpos,xmin0,ymin0,dy;
    double *xd,*yd;
    double xmin,confbest,conf3,xmin3,ymin3,yminbest;
    static char *funcname="array_findminfitd";

/*
printf("@array_findminfitd...\n");
printf("    n=%d\n",n);
printf("    x[0]=%g, y[0]=%g\n",x[0],y[0]);
printf("    x[%d]=%g, y[%d]=%g\n",n/2,x[n/2],n/2,y[n/2]);
printf("    x[%d]=%g, y[%d]=%g\n",n-1,x[n-1],n-1,y[n-1]);
*/
    if (n<1)
        return(0.);
    imin=array_findminindexd(y,n);
    xmin0 = x[imin];
    ymin0 = y[imin];
/*
printf("    imin = %d, xmin0 = %g\n",imin,xmin0);
*/
    if (n<4)
        {
        if (ymin!=NULL)
            (*ymin) = ymin0;
        return(xmin0);
        }
    if (!willus_mem_alloc(&xd,sizeof(double)*2*n,funcname))
        {
        fprintf(stderr,"willuslib %s willus_mem_alloc fails (%d elements)\n",
                         funcname,2*n);
        exit(10);
        }
    yd = &xd[n];
    for (i=0;i<n;i++)
        {
        xd[i]=x[i];
        yd[i]=y[i];
        }
    sortxyd(xd,yd,n);
    imin = array_findminindexd(yd,n);
    /* Get slightly better initial guess of xmin0 */
    ib1=ib2=imin;
    for (;ib1>=0 && yd[ib1]==yd[imin];ib1--);
    ib1++;
    for (;ib2<=n-1 && yd[ib2]==yd[imin];ib2++);
    ib2--;
    if (ib1<=0 || ib2>=n-1)
        {
        willus_mem_free(&xd,funcname);
        if (ymin!=NULL)
            (*ymin) = ymin0;
        return(xmin0);
        }
    i0 = ib1-1;
    i1 = ib2+1;
    dy = yd[i0]-yd[imin] > yd[i1]-yd[imin] ? yd[i0]-yd[imin] : yd[i1]-yd[imin];
    if (yd[i0]-yd[imin] < 0.2*dy)
        ib1--;
    else if (yd[i1]-yd[imin] < 0.2*dy)
        ib2++;
    i0=ib1;
    i1=ib2;
    /* Recompute xmin0 */
    for (xmin0=ymin0=0,i=i0;i<=i1;i++)
        {
        xmin0 += xd[i];
        ymin0 += yd[i];
        }
    xmin0 /= (i1-i0+1);
    ymin0 /= (i1-i0+1);

/*
printf("    xmin0 = %g\n",xmin0);
*/
    ib1 = i0>2   ? i0-3 : 0;
    ib2 = i1<n-3 ? i1+3 : n-1;
    if (ib1==ib2)
        {
        willus_mem_free(&xd,funcname);
        if (ymin!=NULL)
            (*ymin)=ymin0;
        return(xmin0);
        }
    xb1 = xd[ib1];
    xb2 = xd[ib2];
    dxmean = (xb2-xb1)/(ib2-ib1);
    if (dxmean<=0.)
        {
        willus_mem_free(&xd,funcname);
        if (ymin!=NULL)
            (*ymin)=ymin0;
        return(xmin0);
        }
    confbest=conf3= -1;
    npfbest=npf3=0;
    xmin = xmin3 = xmin0;
    yminbest = ymin3 = ymin0;
    /* Try some different parabolic fits around the minimum point */
    /* and choose the best one.                                   */
/*
{
double dxbest,dxbest3;
*/
    for (ipos=-2;ipos<=2;ipos++)
        {
        int   i0;
        xpos = xmin0+ipos*dxmean;
        i0 = fabs((double)ipos)+1.1;
        for (i=i0;dxmean*i*2.<=dxmax;i++)
            {
            double   x1,conf,rmserr,ymin1;
            int      npfit;
            npfit=0; /* Avoid compiler warning. */
            ymin1=rmserr=0.; /* Avoid compiler warning. */
            x1 = findminfitd1(xd,yd,n,xpos,dxmean*(i+.6),&rmserr,&npfit,&ymin1);
            if (x1<x[0] || x1<xpos-dxmean*i || x1>xpos+dxmean*i)
                continue;
            conf = rmserr; /*  / (npfit-1); */
/*
printf("xpos = %g, dx=%g, np=%d, rmserr=%g, conf=%g\n",
xpos,dxmean*i,npfit,rmserr,conf);
printf("%g %g %d\n",x1,conf,npfit);
*/
            if (npfit>3 && conf<errmax && (confbest < 0 || conf < confbest))
                {
/*
dxbest = dxmean*(i+.6);
*/
                confbest = conf;
                xmin = x1;
                npfbest = npfit;
                yminbest = ymin1;
                }
            else if (npfit==3 && conf<errmax && (conf3 <0 || conf < conf3))
                {
/*
dxbest3 = dxmean*(i+.6);
*/
                conf3 = conf;
                xmin3 = x1;
                npf3 = npfit;
                ymin3 = ymin1;
                }
            }
        }
    willus_mem_free(&xd,funcname);
    if (confbest<0 && conf3>=0.)
        {
        xmin = xmin3;
        confbest = conf3;
        npfbest = npf3;
        yminbest = ymin3;
/*
dxbest = dxbest3;
*/
        }
/*
printf("dxbest = %g\n",dxbest);
}
*/
    if (err!=NULL)
        (*err) = confbest;
    if (npf!=NULL)
        (*npf) = npfbest;
    if (ymin!=NULL)
        (*ymin) = yminbest;
/*
printf("confbest = %g, conf3 = %g, xmin = %g\n",confbest,conf3,xmin);
*/
    return(xmin);
    }


int array_findminindexd(double *y,int n)

    {
    int  i,imin;

    for (imin=0,i=1;i<n;i++)
        if (y[i] < y[imin])
            imin=i;
    return(imin);
    }


/*
** Finds minimum of (x,y) curve (in y) by fitting parabola about
** points near x0.
** The fit range is determined +/-dx.
** The x[] array must be sorted (monotonically increasing from 0 to n-1).
** (*rmserr) gets the normalized rms error of the fit.
** [The normalization is to divide it by dy, the total range in y]
** (*npfit) gets the number of points fitted.
** The routine will fail if it cannot
** find at least 3 (in which case the rms error will be zero).
*/
static double findminfitd1(double *x,double *y,int n,double x0,double dx,
                           double *rmserr,int *npfit,double *ymin)

    {
    double  c[3];
    int     i,i1,i2;
    double  errval,dy;

    errval = x[0] - (x[n-1]-x[0]) - 1.0;
    for (i=0;i<n;i++)
        if (x[i] >= x0-dx)
            break;
    i1=i;
    for (;i<n;i++)
        if (x[i] > x0+dx)
            break;
    i2=i-1;
    if (i2-i1+1 < 3)
        return(errval);
    if (npfit!=NULL)
        (*npfit) = (i2-i1+1);
    dy = array_max(&y[i1],i2-i1+1) - array_min(&y[i1],i2-i1+1);
    if (dy<=0.)
        return(errval);
    wpolyfitd(&x[i1],&y[i1],i2-i1+1,2,c);
    if (fabs(c[2])<1e-10)
        return(errval);
    if (rmserr!=NULL)
        {
        double err;
        err=0;
        for (i=i1;i<=i2;i++)
            {
            double yf;
            yf = x[i]*x[i]*c[2] + x[i]*c[1] + c[0];
            err += (yf-y[i])*(yf-y[i]);
            }
        (*rmserr) = sqrt(err/(i2-i1+1))/dy;
        }
    if (ymin!=NULL)
        (*ymin) = c[0] - c[1]*c[1]/(4*c[2]);
    return(-c[1]/(2.*c[2]));
    }


/*
** Returns 1 for success, 0 if memory allocation error
**
** NOTE: if the input is totally real (all xi[] values are zero),
**       then the FFT will have an even real part and an odd imaginary part.
*/
int array_fft(double *xr,double *xi,int n)

    {
    return(array_recfft(xr,xi,n));
    }


/*
** Returns 1 for success, 0 if memory allocation error
*/
int array_ifft(double *xr,double *xi,int n)

    {
    int     i;

    for (i=0;i<n;i++)
        xi[i]=-xi[i];
    if (!array_fft(xr,xi,n))
        return(0);
    for (i=0;i<n;i++)
        {
        xr[i]/=n;
        xi[i]/=-n;
        }
    return(1);
    }




/*
**
** RECFFT    Recursive FFT function used to calculate the FFT of a
**           sequence.  The sequence can be ANY length, however, if
**           the length doesn't factor well, the calculations will
**           approach normal DFT speeds.
**
** willus.com, July 20, 1989
**
**
*/
static int array_recfft(double *xr,double *xi,int length)

    {
    static int      len=0;
    static double  *wr,*wi,*txr,*txi;
    static int      j,i1,i2,index;
    int             i,step,f1,f2;
    static char *funcname="array_recfft";

    if (length==1)
        return(1);
    if (length<=0)
        return(0);

/*
** Initialization code, first pass of the function
*/

    if (len==0)
        {
        if (!willus_mem_alloc(&wr,4L*sizeof(double)*length,funcname))
            return(0);
        wi=&wr[length];
        txr=&wi[length];
        txi=&txr[length];
        for (i=0;i<length;i++)
            {
            wi[i]=sin(2*PI*(double)i/(double)length);
            wr[i]=cos(2*PI*(double)i/(double)length);
            wi[i]=-wi[i];
            }
        len=length;
        }

/*
** Factor the length into two smaller multiples
*/

    if (length%2==0)
        f1=2;
    else
        if (length%3==0)
            f1=3;
        else
            {
            j=sqrt((double)length)+1;
            for (i=5;i<=j;i+=4)
                {
                if (length%i==0)
                    break;
                i+=2;
                if (i>j)
                    break;
                if (length%i==0)
                    break;
                }
            f1=(i>j)?length:i;
            }
    f2=length/f1;

/*
** Now do the FFT's of the factors, calling this function recursively.
*/

    step=len/length;
    if (f2>1)
        for (i=0;i<f1;i++)
            array_recfft(&xr[i*step],&xi[i*step],f2);

/*
** Recombine the FFT's of the factors to get the final result.
*/

    for (i=0;i<length;i++)
        {
        txr[i]=0;
        txi[i]=0;
        index=i%f2*step*f1;
        for (j=0;j<f1;j++)
            {
            i1=index+j*step;
            i2=i*j%length*step;
            txr[i] += xr[i1]*wr[i2] - xi[i1]*wi[i2];
            txi[i] += xr[i1]*wi[i2] + xi[i1]*wr[i2];
            }
        }
    for (i=0,j=0;i<length;i++,j+=step)
        {
        xr[j]=txr[i];
        xi[j]=txi[i];
        }

/*
** Clean up
*/

    if (length==len)
        {
        willus_mem_free(&wr,funcname);
        len=0;
        }
    return(1);
    }








/* ==================================================================== */
/* ==================================================================== */
/* ==================================================================== */
/* ==================================================================== */
/* ==================================================================== */
/* ==================================================================== */
/* ==================================================================== */
/* ==================================================================== */
/* ==================================================================== */
/* ==================================================================== */
/* ==================================================================== */
/* ==================================================================== */
/* ==================================================================== */
/* ==================================================================== */



/*               SINGLE PRECISION STARTS HERE                           */



/* ==================================================================== */
/* ==================================================================== */
/* ==================================================================== */
/* ==================================================================== */
/* ==================================================================== */
/* ==================================================================== */
/* ==================================================================== */


int arrayf_find_max_point(float *x0,float *y0,float *x,float *y,int n)

	{
	double  c[3];
	double *tx,*ty;
	double  xoff,yoff;
	int		i;
	
	willus_mem_alloc_warn((void **)&tx,sizeof(double)*2*n,"arrayf_find_max_point",10);
    ty = &tx[n];
    for (xoff=yoff=0.,i=0;i<n;i++)
        {
        xoff += x[i];
        yoff += y[i];
        }
    xoff /= n;
    yoff /= n;
    for (i=0;i<n;i++)
        {
        tx[i] = x[i]-xoff;
        ty[i] = y[i]-yoff;
        }
	wpolyfitd(tx,ty,n,2,c);
    willus_mem_free((double **)&tx,"array_find_max_point");
	if (c[2]==0)
		return(-1);
	(*x0)= (float)(-c[1]/(2.*c[2]));
	(*y0)= (float)(c[2]*(*x0)*(*x0) + c[1]*(*x0) + c[0] + yoff);
    (*x0) = (*x0) + xoff;
	return(0);
	}
	
	
/*
// Find y = m*x + b equation for line fit
*/
void arrayf_get_lsq_slope(float *m,float *b,float *x,float *y,int n)

    {
    double	c[2];
	double  *tx,*ty;
	double	xoff,yoff;
	int		i;
	
	willus_mem_alloc_warn((void **)&tx,sizeof(double)*2*n,"arrayf_get_lsq_slope",10);
    ty = &tx[n];
    for (xoff=yoff=0.,i=0;i<n;i++)
        {
        xoff += x[i];
        yoff += y[i];
        }
    xoff /= n;
    yoff /= n;
    for (i=0;i<n;i++)
        {
        tx[i] = x[i]-xoff;
        ty[i] = y[i]-yoff;
        }
    wpolyfitd(tx,ty,n,1,c);
  	willus_mem_free((double **)&tx,"arrayf_get_lsq_slope");
    (*m)=(float)c[1];
    (*b)=(float)(c[0]+yoff);
    }

	
	
int arrayf_is_linear(float *x,int n)

	{
	int		i;
	float	xp,x0,x1,xav;
	
	if (n<3)
		return(1);
	x0=x[0];
	x1=x[n-1];
	xav=(x0+x1)/2.;
	if (xav==0)
		xav=(x1-x0);
	if (xav==0)
		xav=1;
	for (i=1;i<n-1;i++)
		{
		xp=x0+(x1-x0)*i/(n-1);
		if (fabs((xp-x[i])/xav)>1e-5)
			return(0);
		}
	return(1);
	}
	

/*
** Linearize
*/
int arrayf_linearize_xyz(float *x,float *y,float *z,int n,int newn)

	{
	float	*x0,*y0,*z0;
	int		i;
	float	xx;
	
	if (!willus_mem_alloc((double **)&x0,sizeof(float)*3*newn,"arrayf_linearize_xyz"))
		return(1);
	y0=&x0[newn];
	z0=&y0[newn];
	for (i=0;i<newn;i++)
		{
		xx = x[0] + (x[n-1]-x[0])*(double)i/(newn-1);
		x0[i]=xx;
		y0[i]=interpxy(xx,x,y,n);
		z0[i]=interpxy(xx,x,z,n);
		}
	for (i=0;i<newn;i++)
		{
		x[i]=x0[i];
		y[i]=y0[i];
		z[i]=z0[i];
		}
	willus_mem_free((double **)&x0,"arrayf_linearize_xyz");
	return(0);
	}


int arrayf_max_index(float *x,int n)

	{
	int		i,imax;
	
	for (imax=0,i=1;i<n;i++)
		if (x[imax]<x[i])
			imax=i;
	return(imax);
	}



float arrayf_maxdev(float *x,int n)

    {
    return(arrayf_max(x,n)-arrayf_min(x,n));
    }




/*
**
** Compute mean and standard deviation
**
*/
void arrayf_mean(float *a,int n,double *mean,double *stddev)

    {
    int     i;
    double  sum,avg,sum_sq;

    if (n<1)
        return;
    for (sum=sum_sq=i=0;i<n;i++)
        sum += a[i];
    avg = sum/n;
    if (mean!=NULL)
        (*mean) = avg;
    if (stddev!=NULL)
        {
        float sum_sq;

        for (sum_sq=i=0;i<n;i++)
            sum_sq += (a[i]-avg)*(a[i]-avg);
        (*stddev) = sqrt(sum_sq/n);
        }
    }


double arrayf_rms(float *a,int n)

    {
    int     i;
    double  sum;

    for (sum=i=0;i<n;i++)
        sum += a[i]*a[i];
    return(sqrt(sum/n));
    }


float arrayf_max(float *a,int n)

    {
    float max;
    int  i;

    for (max=a[0],i=1;i<n;i++)
        if (max<a[i])
            max=a[i];
    return(max);
    }


float arrayf_min(float *a,int n)

    {
    float min;
    int  i;

    for (min=a[0],i=1;i<n;i++)
        if (min>a[i])
            min=a[i];
    return(min);
    }


void arrayf_sort(float *a,int n)

    {
    sort(a,(long)n);
    }


/*
** Returns 1 for success, 0 if memory allocation error
*/
int arrayf_fft(float *xr,float *xi,int n)

    {
    return(arrayf_recfft(xr,xi,n));
    }


/*
** Returns 1 for success, 0 if memory allocation error
*/
int arrayf_ifft(float *xr,float *xi,int n)

    {
    int     i;

    for (i=0;i<n;i++)
        xi[i]=-xi[i];
    if (!arrayf_fft(xr,xi,n))
        return(0);
    for (i=0;i<n;i++)
        {
        xr[i]/=n;
        xi[i]/=-n;
        }
    return(1);
    }


/*
**
** RECFFT    Recursive FFT function used to calculate the FFT of a
**           sequence.  The sequence can be ANY length, however, if
**           the length doesn't factor well, the calculations will
**           approach normal DFT speeds.
**
** willus.com, July 20, 1989
**
**
*/
static int arrayf_recfft(float *xr,float *xi,int length)

    {
    static int      len=0;
    static float  *wr,*wi,*txr,*txi;
    static int      j,i1,i2,index;
    int             i,step,f1,f2;
    static char *funcname="arrayf_recfft";

    if (length==1)
        return(1);
    if (length<=0)
        return(0);

/*
** Initialization code, first pass of the function
*/

    if (len==0)
        {
        if (!willus_mem_alloc((double **)&wr,sizeof(float)*4L*length,funcname))
            return(0);
        wi=&wr[length];
        txr=&wi[length];
        txi=&txr[length];
        for (i=0;i<length;i++)
            {
            double s,c;
            s=sin(2.*PI*i/length);
            c=cos(2.*PI*i/length);
            wr[i]=(float)c;
            wi[i]=-(float)s;
            }
        len=length;
        }

/*
** Factor the length into two smaller multiples
*/

    if (length%2==0)
        f1=2;
    else
        if (length%3==0)
            f1=3;
        else
            {
            j=sqrt((float)length)+1;
            for (i=5;i<=j;i+=4)
                {
                if (length%i==0)
                    break;
                i+=2;
                if (i>j)
                    break;
                if (length%i==0)
                    break;
                }
            f1=(i>j)?length:i;
            }
    f2=length/f1;

/*
** Now do the FFT's of the factors, calling this function recursively.
*/

    step=len/length;
    if (f2>1)
        for (i=0;i<f1;i++)
            arrayf_recfft(&xr[i*step],&xi[i*step],f2);

/*
** Recombine the FFT's of the factors to get the final result.
*/

    for (i=0;i<length;i++)
        {
        txr[i]=0;
        txi[i]=0;
        index=i%f2*step*f1;
        for (j=0;j<f1;j++)
            {
            i1=index+j*step;
            i2=i*j%length*step;
            txr[i] += xr[i1]*wr[i2] - xi[i1]*wi[i2];
            txi[i] += xr[i1]*wi[i2] + xi[i1]*wr[i2];
            }
        }
    for (i=0,j=0;i<length;i++,j+=step)
        {
        xr[j]=txr[i];
        xi[j]=txi[i];
        }

/*
** Clean up
*/

    if (length==len)
        {
        willus_mem_free((double **)&wr,funcname);
        len=0;
        }
    return(1);
    }









k2pdfopt_v2.54/willuslib/strbuf.c

/*
** strbuf.c     Functions to handle STRBUF structure.
**
** Part of willus.com general purpose C code library.
**
** Copyright (C) 2022  http://willus.com
**
** This program is free software: you can redistribute it and/or modify
** it under the terms of the GNU Affero General Public License as
** published by the Free Software Foundation, either version 3 of the
** License, or (at your option) any later version.
**
** This program is distributed in the hope that it will be useful,
** but WITHOUT ANY WARRANTY; without even the implied warranty of
** MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
** GNU Affero General Public License for more details.
**
** You should have received a copy of the GNU Affero General Public License
** along with this program.  If not, see <http://www.gnu.org/licenses/>.
**
*/

#include <string.h>
#include "willus.h"

static char *count_from_top(char *s,int index);
static char *count_from_bottom(char *s,int index);
static void strcpy_no_spaces(char *d,char *s);

/*
** Return char pointer to line # line_index in the buffer (using \n as line end.)
** Use negative value for line_index to count from the end of the buffer backwards.
*/
char *strbuf_lineno(STRBUF *sbuf,int line_index)

    {
    if (sbuf->s==NULL)
        return(sbuf->s);
    if (line_index==0)
        return(sbuf->s);
    if (line_index>0)
        return(count_from_top(sbuf->s,line_index));
    return(count_from_bottom(sbuf->s,-line_index));
    }


static char *count_from_top(char *s,int index)

    {
    int i;

    if (index==1)
        return(s);
    for (i=0,index--;s[i]!='\0';i++)
        {
        if (s[i]=='\n')
            {
            index--;
            if (index<=0)
                break;
            }
        }
    if (s[i]=='\n')
        {
        i++;
        if (s[i]=='\r')
            i++;
        }
    return(&s[i]);
    }

            
static char *count_from_bottom(char *s,int index)

    {
    int i,len;

    if (s[0]=='\0')
        return(s);
    len=strlen(s)-1;
    if (len>0 && s[len]=='\r')
        len--;
    if (len>0 && s[len]=='\n')
        len--;
    for (i=len;i>0;i--)
        {
        if (s[i]=='\n')
            {
            index--;
            if (index<=0)
                break;
            }
        }
    if (s[i]=='\n')
        {
        i++;
        if (s[i]=='\r')
            i++;
        }
    return(&s[i]);
    }
            

void strbuf_init(STRBUF *sbuf)

    {
    sbuf->s=NULL;
    sbuf->na=0;
    sbuf->len=0;
    }


int strbuf_len(STRBUF *sbuf)

    {
    return(sbuf->s==NULL?0:strlen(sbuf->s));
    }


void strbuf_to_file(STRBUF *sbuf,FILE *out)

    {
    fprintf(out,"%s",sbuf->s);
    }


/*
** ASSUMES sbuf->len is correct!
** add_a_space==0:  Do not add a space
** add_a_space==1:  Add a space
** add_a_space==2:  Add a space only if: not empty and not following new line
*/
void strbuf_cat_ex2(STRBUF *sbuf,char *s,int add_a_space)

    {
    
    if (s!=NULL && s[0]!='\0')
        {
        int slen;
        slen=strlen(s);
        strbuf_ensure(sbuf,sbuf->len+slen+2);
        if (add_a_space==1 
               || (add_a_space==2 && sbuf->len>0 
                                  && sbuf->s[sbuf->len-1]!='\n'
                                  && sbuf->s[sbuf->len-1]!=' '))
            {
            sbuf->s[sbuf->len]=' ';
            sbuf->len++;
            }
        strcpy(&sbuf->s[sbuf->len],s);
        sbuf->len+=slen;
        }
    }
        
    
void strbuf_cat_ex(STRBUF *sbuf,char *s)

    {
    if (s!=NULL && s[0]!='\0')
        {
        strbuf_ensure(sbuf,(sbuf->s==NULL?0:strlen(sbuf->s))+strlen(s)+2);
        strcat(sbuf->s,s);
        sbuf->len=strlen(sbuf->s);
        }
    }


void strbuf_cat(STRBUF *sbuf,char *s)

    {
    if (s!=NULL && s[0]!='\0')
        {
        strbuf_ensure(sbuf,(sbuf->s==NULL?0:strlen(sbuf->s))+strlen(s)+2);
        if (sbuf->s[0]!='\0')
            strcat(sbuf->s," ");
        strcat(sbuf->s,s);
        sbuf->len=strlen(sbuf->s);
        }
    }


void strbuf_cat_with_quotes(STRBUF *sbuf,char *s)

    {
    if (s!=NULL && s[0]!='\0')
        {
        int q=0;
        strbuf_ensure(sbuf,(sbuf->s==NULL?0:strlen(sbuf->s))+strlen(s)+4);
        if (sbuf->s[0]!='\0')
            strcat(sbuf->s," ");
        q=(s[0]!='\"' && (in_string(s," ")>=0 || in_string(s,"\t")>=0));
        if (q)
            strcat(sbuf->s,"\"");
        strcat(sbuf->s,s);
        if (q)
            strcat(sbuf->s,"\"");
        sbuf->len=strlen(sbuf->s);
        }
    }


void strbuf_cat_no_spaces(STRBUF *sbuf,char *s)

    {
    if (s!=NULL && s[0]!='\0')
        {
        strbuf_ensure(sbuf,(sbuf->s==NULL?0:strlen(sbuf->s))+strlen(s)+1);
        if (sbuf->s[0]!='\0')
            strcat(sbuf->s," ");
        strcpy_no_spaces(&sbuf->s[strlen(sbuf->s)],s);
        sbuf->len=strlen(sbuf->s);
        }
    }


void strbuf_cpy(STRBUF *sbuf,char *s)

    {
    if (s!=NULL)
        {
        strbuf_ensure(sbuf,strlen(s)+1);
        strcpy(sbuf->s,s);
        sbuf->len=strlen(sbuf->s);
        }
    }


void strbuf_clear(STRBUF *sbuf)

    {
    if (sbuf->s!=NULL)
        sbuf->s[0]='\0';
    sbuf->len=0;
    }


void strbuf_ensure(STRBUF *sbuf,int n)

    {
    static char *funcname="strbuf_ensure";
    if (n>sbuf->na)
        {
        int newsize;
        newsize=sbuf->na<128 ? 256 : sbuf->na*2;
        while (newsize < n)
            newsize *= 2;
        willus_mem_realloc_robust_warn((void**)&sbuf->s,newsize,sbuf->na,funcname,10);
        if (sbuf->na==0)
            sbuf->s[0]='\0';
        sbuf->na=newsize;
        }
    }


void strbuf_free(STRBUF *sbuf)

    {
    willus_mem_free((double**)&sbuf->s,"strbuf_free");
    sbuf->s=NULL;
    sbuf->na=0;
    sbuf->len=0;
    }


void strbuf_sprintf(STRBUF *sbuf,char *fmt,...)

    {
    static char *funcname="strbuf_sprintf";

    if (sbuf!=NULL)
        {
        va_list args;
        char *buf;

        willus_mem_alloc_warn((void **)&buf,1024,funcname,10);
        va_start(args,fmt);
        vsprintf(buf,fmt,args);
        va_end(args);
        strbuf_cat(sbuf,buf);
        willus_mem_free((double **)&buf,funcname);
        }
    }


void strbuf_dsprintf(STRBUF *sbuf,STRBUF *sbuf2,char *fmt,...)

    {
    static char *funcname="strbuf_dsprintf";

    if (sbuf!=NULL || sbuf2!=NULL)
        {
        va_list args;
        char *buf;

        willus_mem_alloc_warn((void **)&buf,1024,funcname,10);
        va_start(args,fmt);
        vsprintf(buf,fmt,args);
        va_end(args);
        if (sbuf!=NULL && sbuf2==NULL)
            strbuf_cat(sbuf,buf);
        if (sbuf2!=NULL)
            strbuf_cat(sbuf2,buf);
        willus_mem_free((double **)&buf,funcname);
        }
    }


void strbuf_sprintf_no_space(STRBUF *sbuf,char *fmt,...)

    {
    static char *funcname="strbuf_sprintf";

    if (sbuf!=NULL)
        {
        va_list args;
        char *buf;

        willus_mem_alloc_warn((void **)&buf,1024,funcname,10);
        va_start(args,fmt);
        vsprintf(buf,fmt,args);
        va_end(args);
        if (buf[0]!='\0')
            {
            strbuf_ensure(sbuf,(sbuf->s==NULL?0:strlen(sbuf->s))+strlen(buf)+2);
            strcat(sbuf->s,buf);
            }
        willus_mem_free((double **)&buf,funcname);
        }
    }


void strbuf_dsprintf_no_space(STRBUF *sbuf,STRBUF *sbuf2,char *fmt,...)

    {
    static char *funcname="strbuf_sprintf";

    if (sbuf!=NULL || sbuf2!=NULL)
        {
        va_list args;
        char *buf;

        willus_mem_alloc_warn((void **)&buf,1024,funcname,10);
        va_start(args,fmt);
        vsprintf(buf,fmt,args);
        va_end(args);
        if (buf[0]!='\0')
            {
            if (sbuf!=NULL && sbuf2==NULL)
                {
                strbuf_ensure(sbuf,(sbuf->s==NULL?0:strlen(sbuf->s))+strlen(buf)+2);
                strcat(sbuf->s,buf);
                }
            if (sbuf2!=NULL)
                {
                strbuf_ensure(sbuf2,(sbuf2->s==NULL?0:strlen(sbuf2->s))+strlen(buf)+2);
                strcat(sbuf2->s,buf);
                }
            }
        willus_mem_free((double **)&buf,funcname);
        }
    }


static void strcpy_no_spaces(char *d,char *s)

    {
    int i,j;

    for (j=i=0;s[i]!='\0';i++)
        {
        if (s[i]==' ' || s[i]=='\t')
            continue;
        d[j++]=s[i];
        }
    d[j]='\0';
    }
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/*
** ocr.c   Routines involving optical character recognition (OCR)
**         (Not specific to one particular engine.)
**
** Part of willus.com general purpose C code library.
**
** Copyright (C) 2022  http://willus.com
**
** This program is free software: you can redistribute it and/or modify
** it under the terms of the GNU Affero General Public License as
** published by the Free Software Foundation, either version 3 of the
** License, or (at your option) any later version.
**
** This program is distributed in the hope that it will be useful,
** but WITHOUT ANY WARRANTY; without even the implied warranty of
** MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
** GNU Affero General Public License for more details.
**
** You should have received a copy of the GNU Affero General Public License
** along with this program.  If not, see <http://www.gnu.org/licenses/>.
**
*/

#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include <ctype.h>
#include <pthread.h>
#include "willus.h"


/* Structures to capture multithreaded OCR results */
typedef struct
    {
    WILLUSBITMAP *bmp;
    int    dpi; /* bitmap dpi */
    int    c1,r1;
    int    index; /* index into ocrwords array that this came from */
    double lcheight;
    pthread_mutex_t mutex;
    int done;
    double scale;
    OCRWORDS ocrwords;
    } OCRRESULT;

typedef struct
    {
    OCRRESULT *ocrresult;
    int thindex;
    int n;
    int na;
    } OCRRESULTS;

static void **global_ocr_api;
static int global_ocr_type;
/*
** If < 0, then | global_ocr_target_dpi | = the desired light of a lowercase letter
** in pixels.
*/
static int global_ocr_target_dpi;

/*
** Support funcs for multithreaded OCR 
*/
static void  ocrresult_init_from_ocrword(OCRRESULT *ocrresult,OCRWORD *word,int index);
static void  ocrresults_make_room(OCRRESULTS *ocrresults);
static void *ocrword_multithreaded_procbitmaps(void *data);
static void  ocrresult_proc_bitmap(void *api,OCRRESULT *ocrresult);

static int  vowel(int c0);
static int  not_usually_after_T(int c0);
static int  not_usually_after_n(int c0);
static int  not_usually_after_l(int c0);
static int  not_usually_after_r(int c0);


/*
** Bitmap must be 8-bit grayscale
*/
void ocrwords_queue_bitmap(OCRWORDS *words,WILLUSBITMAP *bmp8,int dpi,
                           int c1,int r1,int c2,int r2,int lcheight)

    {
    static char *funcname="ocrword_queue_bitmap";
    OCRWORD *word,_word;

    word=&_word;
    ocrword_init(word);
    ocrwords_add_word(words,word);
    word=&words->word[words->n-1];
    word->c=c1;
    word->r=r1;
    word->lcheight=lcheight;
    word->dpi=dpi;
    word->rot=0;
    ocrword_bitmap8_copy_cropped(word,bmp8,c1,r1,c2,r2);
    }


static void ocrresult_init_from_ocrword(OCRRESULT *ocrresult,OCRWORD *word,int index)

    {
    ocrresult->bmp=ocrword_bitmap_ptr(word);
    ocrresult->dpi=word->dpi;
    ocrresult->c1=word->c;
    ocrresult->r1=word->r;
    ocrresult->lcheight=word->lcheight;
    ocrresult->index=index;
    ocrresult->done=0;
    ocrresult->scale=word->bmpscale;
    pthread_mutex_init(&ocrresult->mutex,NULL);
    ocrwords_init(&ocrresult->ocrwords);
    }


static void ocrresults_make_room(OCRRESULTS *ocrresults)

    {
    static char *funcname="ocrresults_make_room";

    if (ocrresults->n>=ocrresults->na)
        {
        willus_mem_realloc_robust_warn((void **)&ocrresults->ocrresult,
                                       ocrresults->na*2*sizeof(OCRRESULT),
                                       ocrresults->na*sizeof(OCRRESULT),funcname,10);
        ocrresults->na*=2;
        }
    }


/*
** Perform multithreaded OCR on all queued words
*/
double ocrwords_multithreaded_ocr(OCRWORDS *words,void **ocr_api,int nthreads,int type,int target_dpi)

    {
    OCRRESULTS _ocrresults,*ocrresults;
    OCRRESULTS *ocrr;
    pthread_t *thread;
    clock_t start,stop;
    double ocr_cpu_time_secs;
    int i;
    static char *funcname="ocrwords_multithreaded_ocr";

    global_ocr_api=ocr_api;
    global_ocr_type=type; /* 'g' for GOCR or 't' for Tesseract */
    global_ocr_target_dpi=target_dpi;
    willus_mem_alloc_warn((void**)&ocrr,sizeof(OCRRESULTS)*nthreads,funcname,10);
    willus_mem_alloc_warn((void**)&thread,sizeof(pthread_t)*nthreads,funcname,10);
    ocrresults=&_ocrresults;
    ocrresults->n=0;
    ocrresults->na=16;
    willus_mem_alloc_warn((void **)&ocrresults->ocrresult,sizeof(OCRRESULT)*ocrresults->na,funcname,10);

    /* Queue up all conversions to be done into OCRRESULTS structure */
    for (i=0;i<words->n;i++)
        {
        OCRWORD *word;

        word=&words->word[i];
        if (ocrword_bitmap_ptr(word)==NULL)
            continue;
        ocrresults_make_room(ocrresults);
        ocrresult_init_from_ocrword(&ocrresults->ocrresult[ocrresults->n++],word,i);
        }

    /* Perform OCR */
    start=clock();
    for (i=0;i<nthreads;i++)
        {
        ocrr[i]=(*ocrresults);
        ocrr[i].thindex=i;
        pthread_create(&thread[i],NULL,ocrword_multithreaded_procbitmaps,&ocrr[i]);
        }
    for (i=0;i<nthreads;i++)
        pthread_join(thread[i],NULL);
    stop=clock();
    ocr_cpu_time_secs=(double)stop/CLOCKS_PER_SEC - (double)start/CLOCKS_PER_SEC;

    /* Process results */
    for (i=0;i<ocrresults->n;i++)
        {
        OCRRESULT *ocrresult;
        int j;

        ocrresult=&ocrresults->ocrresult[i];
/*
printf("ocrresult %d of %d: c1=%d, r1=%d, n=%d\n",i,ocrresults->n,ocrresult->c1,ocrresult->r1,ocrresult->ocrwords.n);
*/
        if (ocrresult->ocrwords.n==0)
            {
            OCRWORD *word;
            word=&words->word[ocrresult->index];
            ocrword_free(word);
            }
        for (j=0;j<ocrresult->ocrwords.n;j++)
            {
            OCRWORD *word,_word;

            if (j==0)
                {
                word=&words->word[ocrresult->index];
                ocrword_free(word);
                }
            else
                {
                word=&_word;
                ocrword_init(word);
                }
/*
printf("    word[%d] (%4d,%4d) %dx%d = '%s' (n=%d)\n",j,ocrresult->ocrwords.word[j].c,ocrresult->ocrwords.word[j].r,ocrresult->ocrwords.word[j].w,ocrresult->ocrwords.word[j].h,ocrresult->ocrwords.word[j].text,ocrresult->ocrwords.word[j].n);
*/
            ocrword_copy(word,&ocrresult->ocrwords.word[j]);
            if (j>0)
                ocrwords_add_word(words,word);
            }
        }

    /* Remove any null results */
    for (i=0;i<words->n;i++)
        if (words->word[i].text==NULL || strlen(words->word[i].text)==0)
            {
            ocrwords_remove_words(words,i,i);
            i--;
            }
        else
            words->word[i].n=utf8_to_unicode(NULL,words->word[i].text,-1);

    /* Order by position */
    ocrwords_sort_by_position(words);

    /* Clean up */
    for (i=ocrresults->n-1;i>=0;i--)
        ocrwords_free(&ocrresults->ocrresult[i].ocrwords);
    willus_mem_free((double**)&ocrresults->ocrresult,funcname);
    willus_mem_free((double**)&thread,funcname);
    willus_mem_free((double**)&ocrr,funcname);
    return(ocr_cpu_time_secs);
    }


static void *ocrword_multithreaded_procbitmaps(void *data)

    {
    OCRRESULTS *ocrresults;
    int i;

    ocrresults=(OCRRESULTS *)data;
    for (i=0;i<ocrresults->n;i++)
        {
        OCRRESULT *ocrresult;

        ocrresult=&ocrresults->ocrresult[i];
        pthread_mutex_lock(&ocrresult->mutex);
        if (ocrresult->done==1)
            {
            pthread_mutex_unlock(&ocrresult->mutex);
            continue;
            }
        ocrresult->done=1;
        pthread_mutex_unlock(&ocrresult->mutex);
        ocrresult_proc_bitmap(global_ocr_api[ocrresults->thindex],ocrresult);
        }
    pthread_exit(NULL);
    return(NULL);
    }


/*
** In tests I did, the ...no_mutex function is never faster
** than the ..._mutex() function.
*/
#if 0
static void *ocrword_multithreaded_procbitmaps_no_mutex(void *data)

    {
    OCRRESULTS *ocrresults;
    int i;

    ocrresults=(OCRRESULTS *)data;
    for (i=ocrresults->thindex;i<ocrresults->n;i+=maxthreads)
        {
        OCRRESULT *ocrresult;

        ocrresult=&ocrresults->ocrresult[i];
        ocrresult->done=1;
        ocr_proc_bitmap(ocrtess_api[ocrresults->thindex],ocrresult);
        }
    pthread_exit(NULL);
    return(NULL);
    }
#endif



static void ocrresult_proc_bitmap(void *api,OCRRESULT *ocrresult)

    {
    switch (global_ocr_type)
        {
#ifdef HAVE_TESSERACT_LIB
        case 't':
            {
            double downsample;
            OCRWORDS *ocrwords;

            ocrwords=&ocrresult->ocrwords;
            if (ocrresult->lcheight > 0. && global_ocr_target_dpi < 0
                      && ocrresult->lcheight > -global_ocr_target_dpi)
                downsample = (double)-global_ocr_target_dpi / ocrresult->lcheight;
            else if (ocrresult->dpi > 0 && global_ocr_target_dpi > 0
                      && ocrresult->dpi > global_ocr_target_dpi)
                downsample = (double)global_ocr_target_dpi / ocrresult->dpi;
            else
                downsample = 1.;
/*
{
static int count=0;
char filename[256];
sprintf(filename,"ocrbmp%03d.png",count++);
bmp_write(ocrresult->bmp,filename,stdout,100);
wfile_written_info(filename,stdout);
printf("Calling ocrtess_ocrwords, bmp=%dx%d\n",ocrresult->bmp->width,ocrresult->bmp->height);
}
*/
            ocrtess_ocrwords_from_bmp8(api,ocrwords,ocrresult->bmp,
                                       0,0,ocrresult->bmp->width-1,ocrresult->bmp->height-1,
                                       ocrresult->dpi,-1,downsample,NULL);
            ocrwords_scale(ocrwords,ocrresult->scale);
            ocrwords_offset(ocrwords,ocrresult->c1,ocrresult->r1);
/*
printf("    Result:  %d words.\n",ocrresult->ocrwords.n);
{ int i;
for (i=0;i<ocrresult->ocrwords.n;i++)
printf("        word[%d]='%s' (bs=%g)\n",i,ocrresult->ocrwords.word[i].text,ocrresult->ocrwords.word[i].bmpscale);
}
*/
/*
#if (DEBUG)
{
int i;
printf("      OCR TESS:  (%d,%d)-(%d,%d) -- got %d words.\n",
ocrresult->c1,ocrresult->r1,ocrresult->c2,ocrresult->r2,ocrresult->ocrwords.n);
printf("                 ocrresult=%p, ocrresult->ocrwords.word=%p\n",ocrresult,ocrresult->ocrwords.word);
for (i=0;i<ocrresult->ocrwords.n;i++)
{
OCRWORD *word;
word=&ocrresult->ocrwords.word[i];
printf("        %2d. '%s' (%d,%d) w=%d, h=%d\n",i+1,word->text,word->c,word->r,word->w,word->h);
}
}
#endif
*/
            break;
            }
#endif
#ifdef HAVE_GOCR_LIB
        case 'g':
            gocr_ocrwords_from_bmp8(&ocrresult->ocrwords,ocrresult->bmp,0,0,
                                    ocrresult->bmp->width-1,ocrresult->bmp->height-1,0,1);
            ocrwords_offset(&ocrresult->ocrwords,ocrresult->c1,ocrresult->r1);
            break;
#endif
        default:
            /*
            wordbuf[0]='m';
            wordbuf[1]='\0';
            */
            break;
        }

    /*
    willus_mem_alloc_warn((void **)&ocrresult->word,strlen(wordbuf)+1,"ocr_proc_bitmap",10);
    strcpy(ocrresult->word,wordbuf);
    */
    }


void ocr_text_proc(char *s,int allow_spaces)

    {
    static char *word_swaps[] =
        {
        "neld","field",
        "_eld","field",
        "PaPeC","paper",
        "successrul","successful",
        "_or","for",
        "rrequency","frequency",
        "out_Ut","output",
        "_un","gun",
        "worh","work",
        "bene_t","benefit",
        "sign_cantly","significantly",
        "_oal","goal",
        ""
        };
    int i,j;

    if (!allow_spaces)
        {
        for (i=j=0;s[i]!='\0';i++)
            if (s[i]!=' ')
                {
                if (j!=i)
                    s[j]=s[i];
                j++;
                }
        s[j]='\0';
        }
    /* Specific word swaps */
    for (i=0;word_swaps[i][0]!='\0';i+=2)
        if (!strcmp(s,word_swaps[i]))
            {
            strcpy(s,word_swaps[i+1]);
            return;
            }

    /* Heuristic rules */

    /* Starting letter */
    if (s[0]=='T' && not_usually_after_T(s[1]))
        s[0]='I';
    else if (s[0]=='n' && not_usually_after_n(s[1]))
        {
        memmove(&s[2],&s[1],strlen(s)-1);
        s[0]='f';
        s[1]='i';
        }
    else if (s[0]=='l' && not_usually_after_l(s[1]))
        s[0]='i';
    else if (s[0]=='r' && not_usually_after_r(s[1]))
        s[0]='f';
    else if (s[0]=='h' && tolower(s[1])=='l')
        s[0]='k';
    /* I's and O's to 1's and 0's */
    if (strcmp(s,"OI") && strcmp(s,"O") && strcmp(s,"I"))
        {
        for (i=0;s[i]!='\0';i++)
            {
            if (s[i]!='I' && s[i]!='O' && (s[i]<'0' || s[i]>'9'))
                break;
            }
        if (s[i]=='\0')
            {
            for (i=0;s[i]!='\0';i++)
                {
                if (s[i]=='I')
                    s[i]='1';
                if (s[i]=='O')
                    s[i]='0';
                }
            }
        }
    /* Digits to letters */
    for (i=0;s[i]!='\0';i++)
        {
        if (s[i]>='0' && s[i]<='9' 
                      && (i==0 || (s[i-1]>='a' && s[i-1]<='z'))
                      && (s[i+1]=='\0' || (s[i+1]>='a' && s[i+1]<='z')))
            {
            if (s[i]=='1')
                s[i]='l';
            if (s[i]=='4')
                s[i]='u'; /* strange but true */
            }
        }
    /* Caps in the middle of lowercase letters */
    for (i=0;s[i]!='\0';i++)
        {
        if (i>0 && (s[i]>='A' && s[i]<='Z') 
                && (s[i-1]>='a' && s[i-1]<='z')
                && (s[i+1]>='a' && s[i+1]<='z'))
            {
            if (s[i]=='I')
                s[i]='l';
            else
                s[i]=tolower(s[i]);
            }
        }
    /* in_ to ing */
    while ((i=in_string(s,"in_"))>=0)
        s[i+2]='g';
    }


static int vowel(int c0)

    {
    int c;
    c=tolower(c0);
    return(c=='a' || c=='e' || c=='i' || c=='o' || c=='u' || c=='y');
    }


static int not_usually_after_T(int c0)

    {
    int c;
    c=tolower(c0);
    return(!(vowel(c) || c=='h' || c=='r' || c=='s' || c=='w'));
    }


static int not_usually_after_n(int c0)

    {
    int c;
    c=tolower(c0);
    return(!(vowel(c) || c=='g'));
    }


static int not_usually_after_l(int c0)

    {
    int c;
    c=tolower(c0);
    return(!(vowel(c) || c=='h' || c=='l'));
    }


static int not_usually_after_r(int c0)

    {
    int c;
    c=tolower(c0);
    return(c=='r' || c=='l');
    }







k2pdfopt_v2.54/willuslib/wmupdf.c

/*
** wmupdf.c    Routines to interface w/mupdf lib (except for bmp functions, which
**             are in bmpmupdf.c).
**
** Part of willus.com general purpose C code library.
**
** Copyright (C) 2020  http://willus.com
**
** This program is free software: you can redistribute it and/or modify
** it under the terms of the GNU Affero General Public License as
** published by the Free Software Foundation, either version 3 of the
** License, or (at your option) any later version.
**
** This program is distributed in the hope that it will be useful,
** but WITHOUT ANY WARRANTY; without even the implied warranty of
** MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
** GNU Affero General Public License for more details.
**
** You should have received a copy of the GNU Affero General Public License
** along with this program.  If not, see <http://www.gnu.org/licenses/>.
**
*/
#include <stdio.h>
#include <math.h>
#include "willus.h"

#ifdef HAVE_Z_LIB
#include <zlib.h>
#endif

#ifdef HAVE_MUPDF_LIB
#include <mupdf/pdf.h>
void pdf_install_load_system_font_funcs(fz_context *ctx);

static void info_update(fz_context *ctx,pdf_document *xref,char *producer,char *author,char *title);
static void dict_put_string(fz_context *ctx,pdf_obj *dict,char *key,char *string);
static void wmupdf_object_bbox(fz_context *ctx,pdf_obj *srcpage,double *bbox_array,double *defbbox);
static int wmupdf_pdfdoc_newpages(pdf_document *xref,fz_context *ctx,WPDFPAGEINFO *pageinfo,
                                  int use_forms,WPDFOUTLINE *wpdfoutline,FILE *out);
static void set_clip_array(double *xclip,double *yclip,double rot_deg,double width,double height);
static void cat_pdf_double(char *buf,double x);
static void wmupdf_convert_pages_to_forms(pdf_document *xref,fz_context *ctx,int *srcpageused,
                                          double *defaultbbox);
static void wmupdf_convert_single_page_to_form(pdf_document *xref,fz_context *ctx,
                                               pdf_obj *srcpageref,int pageno,double *defaultbbox);
static int stream_deflate(pdf_document *xref,fz_context *ctx,int pageref,int *length);
static int add_to_srcpage_stream(pdf_document *xref,fz_context *ctx,int pageref,pdf_obj *dict);
static char *xobject_name(int pageno);
static pdf_obj *start_new_destpage(fz_context *ctx,pdf_document *doc,double width_pts,double height_pts);
static void wmupdf_preserve_old_dests(pdf_obj *olddests,fz_context *ctx,pdf_document *xref,
                                      pdf_obj *pages);
static int new_stream_object(pdf_document *xref,fz_context *ctx,char *buf);
static void wmupdf_update_stream(fz_context *ctx,pdf_document *doc,int num,fz_buffer *newbuf);
static void wmupdf_dict_merge(fz_context *ctx,char *distname,pdf_obj *dstdict,pdf_obj *srcdict);
static void wmupdf_dict_merge_keyval(fz_context *ctx,pdf_obj *dstdict,pdf_obj *key,pdf_obj *value);
static void wmupdf_array_merge(fz_context *ctx,char *arrayname,pdf_obj *dstarray,pdf_obj *srcarray);
static void matrix_zero_round(double m[][3]);
static void matrix_unity(double m[][3],double val);
static void matrix_set_all(double m[][3],double val);
static void matrix_translate(double m[][3],double x,double y);
static void matrix_mul(double dst[][3],double src[][3]);
static void matrix_rotate(double m[][3],double deg);
static void matrix_xymul(double m[][3],double *x,double *y);

/* Character positions */
static void wtextchars_add_fz_chars(WTEXTCHARS *wtc,fz_context *ctx,fz_stext_page *page,
                                    int boundingbox);
/*
** Outline functions
*/
static WPDFOUTLINE *wpdfoutline_convert_from_fitz_outline(fz_outline *fzoutline);
static void pdf_create_outline(fz_context *ctx,pdf_document *doc,pdf_obj *outline_root,pdf_obj *orref,WPDFOUTLINE *outline);
static void pdf_create_outline_1(fz_context *ctx,pdf_document *doc,pdf_obj *parent,pdf_obj *parentref,pdf_obj *dict,pdf_obj *dictref,int drefnum,WPDFOUTLINE *outline);
static pdf_obj *anchor_reference(fz_context *ctx,pdf_document *doc,int pageno);
static pdf_obj *pdf_new_string_utf8(fz_context *ctx,char *string);


int wmupdf_numpages(char *filename)

    {
    fz_context *ctx;
    fz_document *doc;
    int np;

    doc=NULL;
    ctx = fz_new_context(NULL,NULL,FZ_STORE_DEFAULT);
    if (!ctx)
        return(-1);
    fz_try(ctx)
        {
        fz_register_document_handlers(ctx);
        doc=fz_open_document(ctx,filename);
        }
    fz_catch(ctx)
        {
        fz_drop_context(ctx);
        return(-2);
        }
    np=fz_count_pages(ctx,doc);
    fz_drop_document(ctx,doc);
    fz_flush_warnings(ctx);
    fz_drop_context(ctx);
    return(np);
    }


/*
** Get /Info strings, e.g. wmupdf_info_field("myfile.pdf","Author",buf,255);
** Info labels:
**     Title         Document title
**     Author        Name of the person who created the doc.
**     Subject       Subject of the doc
**     Keywords      Keywords associated with the document.
**     Creator       If doc was converted to PDF from another format, the name
**                   of the product that created the original document.
**     Producer      If doc was converted to PDF from another format, the name
**                   of the product that converted it to PDF.
**     CreationDate  Date/Time document was created.
**     ModDate       Date/Time of most recent mod.
*/
int wmupdf_info_field(char *infile,char *label,char *buf,int maxlen)

    {
    pdf_document *xref;
    fz_context *ctx;
    pdf_obj *info,*obj;
    char *password="";

    xref=NULL;
    buf[0]='\0';
    ctx = fz_new_context(NULL,NULL,FZ_STORE_UNLIMITED);
    if (!ctx)
        return(-1);
    fz_try(ctx)
        {
        fz_register_document_handlers(ctx);
        xref=pdf_open_document(ctx,infile);
        if (!xref)
            {
            fz_drop_context(ctx);
            return(-2);
            }
        if (pdf_needs_password(ctx,xref) && !pdf_authenticate_password(ctx,xref,password))
            {
            pdf_drop_document(ctx,xref);
            fz_drop_context(ctx);
            return(-3);
            }
        if (pdf_trailer(ctx,xref)!=NULL
            && (info=pdf_dict_gets(ctx,pdf_trailer(ctx,xref),"Info"))!=NULL
            && (obj=pdf_dict_gets(ctx,info,label))!=NULL
            && pdf_is_string(ctx,obj))
            {
            strncpy(buf,pdf_to_str_buf(ctx,obj),maxlen-1);
            buf[maxlen-1]='\0';
            }
        }
    fz_always(ctx)
        {
        pdf_drop_document(ctx,xref);
        }
    fz_catch(ctx)
        {
        }
    fz_drop_context(ctx);
    return(0);
    }


/*
** Reconstruct PDF file per the information in pageinfo.
** use_forms==0:  Old-style reconstruction where the pages are not turned into XObject Forms.
** use_forms==1:  New-style where pages are turned into XObject forms.
*/
int wmupdf_remake_pdf(char *infile,char *outfile,WPDFPAGEINFO *pageinfo,int use_forms,
                      WPDFOUTLINE *wpdfoutline,WILLUSBITMAP *coverimage,FILE *out)

    {
    pdf_document *xref;
    fz_context *ctx;
    pdf_write_options pdf_write_opts;
    char *password="";
    int status;
    int write_failed;

    memset(&pdf_write_opts,0,sizeof(pdf_write_options));
    pdf_write_opts.do_incremental=0;
    pdf_write_opts.do_ascii=0;
    pdf_write_opts.do_compress=1;
    pdf_write_opts.do_linear=0;
    pdf_write_opts.do_garbage=1; /* 2 and 3 don't work for this. */
    write_failed=0;
    wpdfpageinfo_sort(pageinfo);
    xref=NULL;
    /* New context */
    ctx = fz_new_context(NULL,NULL,FZ_STORE_UNLIMITED);
    if (!ctx)
        {
        nprintf(out,"wmupdf_remake_pdf:  Cannot initialize context.\n");
        return(-1);
        }
    fz_try(ctx)
        {
        fz_register_document_handlers(ctx);
        /* Sumatra version of MuPDF v1.4 -- use locally installed fonts */
        pdf_install_load_system_font_funcs(ctx);
        xref=pdf_open_document(ctx,infile);
        if (!xref)
            {
            fz_drop_context(ctx);
            nprintf(out,"wmupdf_remake_pdf:  Cannot open PDF file %s.\n",infile);
            return(-2);
            }
        if (pdf_needs_password(ctx,xref) && !pdf_authenticate_password(ctx,xref,password))
            {
            pdf_drop_document(ctx,xref);
            fz_drop_context(ctx);
            nprintf(out,"wmupdf_remake_pdf:  Cannot authenticate PDF file %s.\n",infile);
            return(-3);
            }
        status=wmupdf_pdfdoc_newpages(xref,ctx,pageinfo,use_forms,wpdfoutline,out);
        if (status<0)
            {
            pdf_drop_document(ctx,xref);
            fz_drop_context(ctx);
            nprintf(out,"wmupdf_remake_pdf:  Error re-paginating PDF file %s.\n",infile);
            return(status);
            }
        info_update(ctx,xref,pageinfo->producer,pageinfo->author,pageinfo->title);
        /* Write output */
        pdf_save_document(ctx,xref,outfile,&pdf_write_opts);
        }
    fz_always(ctx)
        {
        pdf_drop_document(ctx,xref);
        }
    fz_catch(ctx)
        {
        write_failed=1;
        }
    fz_drop_context(ctx);
    if (write_failed)
        {
        nprintf(out,"wmupdf_remake_pdf:  Error writing output PDF file %s.\n",outfile);
        return(-10);
        }
    return(0);
    }


static void info_update(fz_context *ctx,pdf_document *xref,char *producer,char *author,char *title)

    {
    char moddate[64];
    time_t now;
    struct tm date;
    pdf_obj *info;
    int newinfo;

    if (pdf_trailer(ctx,xref)==NULL)
        return;
    time(&now);
    date=(*localtime(&now));
    sprintf(moddate,"D:%04d%02d%02d%02d%02d%02d%s",
           date.tm_year+1900,date.tm_mon+1,date.tm_mday,
           date.tm_hour,date.tm_min,date.tm_sec,
           wsys_utc_string());
    info=pdf_dict_gets(ctx,pdf_trailer(ctx,xref),"Info");
    /* v2.33:  if pdf_resolve_indirect is NULL, it means Info has a bad dictionary. */
    if (info==NULL || pdf_resolve_indirect(ctx,info)==NULL)
        {
        newinfo=1;
        info=pdf_new_dict(ctx,xref,2);
        }
    else
        newinfo=0;
    if (producer!=NULL && producer[0]!='\0')
        dict_put_string(ctx,info,"Producer",producer);
    if (author!=NULL && author[0]!='\0')
        dict_put_string(ctx,info,"Author",author);
    if (title!=NULL && title[0]!='\0')
        dict_put_string(ctx,info,"Title",title);
    dict_put_string(ctx,info,"ModDate",moddate);
    if (newinfo)
        {
        pdf_dict_puts(ctx,pdf_trailer(ctx,xref),"Info",info);
        pdf_drop_obj(ctx,info);
        }
    }


static void dict_put_string(fz_context *ctx,pdf_obj *dict,char *key,char *string)

    {
    pdf_obj *value;

    value=pdf_new_string(ctx,string,strlen(string));
    pdf_dict_puts(ctx,dict,key,value);
    pdf_drop_obj(ctx,value);
    }


/*
** Look at CropBox and MediaBox entries to determine visible page origin.
** Use bbox_def[] if no bbox found (and if not NULL)
*/
static void wmupdf_object_bbox(fz_context *ctx,pdf_obj *srcpage,double *bbox_array,double *bbox_def)

    {
    int i;

    bbox_array[0] = bbox_array[1] = -1e10;
    bbox_array[2] = bbox_array[3] = 1e10;
    for (i=0;i<2;i++)
        {
        static char *boxname[] = {"MediaBox","CropBox"};
        pdf_obj *box;

        box=pdf_dict_gets(ctx,srcpage,boxname[i]);
        if (box!=NULL)
            {
            int j;
            for (j=0;j<4;j++)
                {
                pdf_obj *obj;

                obj=pdf_array_get(ctx,box,j);
                if (obj!=NULL)
                    {
                    double x;
                    x=pdf_to_real(ctx,obj);
                    if ((j<2 && x>bbox_array[j]) || (j>=2 && x<bbox_array[j]))
                        bbox_array[j]=x;
                    }
                }
            }
        }
    if (bbox_array[0] < -9e9)
        bbox_array[0] = ((bbox_def!=NULL && bbox_def[0]>-9e9) ? bbox_def[0] : 0.);
    if (bbox_array[1] < -9e9)
        bbox_array[1] = ((bbox_def!=NULL && bbox_def[1]>-9e9) ? bbox_def[1] : 0.);
    if (bbox_array[2] > 9e9)
        bbox_array[2] = ((bbox_def!=NULL && bbox_def[2]<9e9) ? bbox_def[2] : 612.);
    if (bbox_array[3] > 9e9)
        bbox_array[3] = ((bbox_def!=NULL && bbox_def[3]<9e9) ? bbox_def[3] : 792.);
    }


static int wmupdf_pdfdoc_newpages(pdf_document *xref,fz_context *ctx,WPDFPAGEINFO *pageinfo,
                                  int use_forms,WPDFOUTLINE *wpdfoutline,FILE *out)

    {
    static char *funcname="wmupdf_pdfdoc_newpages";
    pdf_obj *root,*oldroot,*pages,*kids,*countobj,*parent,*olddests;
    pdf_obj *srcpageobj,*srcpagecontents;
    pdf_obj *destpageobj,*destpagecontents,*destpageresources;
    double srcx0,srcy0,defaultbbox[4];
    int qref,i,i0,pagecount,srccount,destpageref,nbb,numpages;
    int *srcpageused;
    char *bigbuf;
    double srcpagerot;

    /* Avoid compiler warning */
    destpageref = 0;
    destpageobj = NULL;
    srcx0=srcy0=0.;
    /* Keep only pages/type and (reduced) dest entries to avoid references to unretained pages */
    pagecount = pdf_count_pages(ctx,xref);
    if (use_forms)
        {
        willus_mem_alloc_warn((void **)&srcpageused,sizeof(int)*(pagecount+1),funcname,10);
        /* Mark all source pages as "not done" */
        for (i=0;i<=pagecount;i++)
            srcpageused[i]=0;
        nbb=4096;
        willus_mem_alloc_warn((void **)&bigbuf,nbb,funcname,10);
        bigbuf[0]='\0';
        }
    oldroot = pdf_dict_gets(ctx,pdf_trailer(ctx,xref),"Root");
    /*
    ** pages points to /Pages object in PDF file.
    ** Has:  /Type /Pages, /Count <numpages>, /Kids [ obj obj obj obj ]
    */
    pages = pdf_dict_gets(ctx,oldroot,"Pages");
    wmupdf_object_bbox(ctx,pages,defaultbbox,NULL);
    olddests = pdf_load_name_tree(ctx,xref,pdf_dict_gets(ctx,pdf_dict_gets(ctx,oldroot,"Names"),"Dests"));

    /*
    ** Create new root object with only /Pages and /Type (and reduced dest entries)
    ** to avoid references to unretained pages.
    */
    root = pdf_new_dict(ctx,xref,4);
    pdf_dict_puts(ctx,root,"Type",pdf_dict_gets(ctx,oldroot,"Type"));
    pdf_dict_puts(ctx,root,"Pages",pages);
    pdf_update_object(ctx,xref,pdf_to_num(ctx,oldroot),root);
/*
    pdf_drop_obj(root);
*/

    /* Parent indirectly references the /Pages object in the file */
    /* (Each new page we create has to point to this.)            */
    parent = pdf_new_indirect(ctx, xref, pdf_to_num(ctx,pages), pdf_to_gen(ctx,pages));
    /* Create a new kids array with only the pages we want to keep */
    kids = pdf_new_array(ctx, xref, 1);


    qref=0;
    /* Avoid compiler warnings */
    destpageresources=NULL;
    destpagecontents=NULL;
    srcpagecontents=NULL;
    srcpagerot=0.;
    for (i=0;i<=pageinfo->boxes.n;i++)
        if (pageinfo->boxes.box[i].dstpage>0)
            break;
    if (i>0)
        {
        if (i<pageinfo->boxes.n)
            memmove(&pageinfo->boxes.box[0],&pageinfo->boxes.box[i],sizeof(WPDFBOX)*pageinfo->boxes.n-i);
        pageinfo->boxes.n -= i;
        }
    /* Walk through PFDBOXES array */
    for (i=srccount=i0=0;i<=pageinfo->boxes.n;i++)
        {
        WPDFBOX *box;
        int j,k,newsrc;
        static char buf[512];
        pdf_obj *s1indirect,*qindirect,*rotobj;
        static double cpm[3][3],m[3][3],m1[3][3];
        static double xclip[4],yclip[4];
/*
printf("box[%d/%d], srccount=%d\n",i,pageinfo->boxes.n,srccount);
if (i<pageinfo->boxes.n)
{
box=&pageinfo->boxes.box[i];
printf("    srcpage=%d, dstpage=%d\n",box->srcbox.pageno,box->dstpage);
printf("    x0=%g, y0=%g\n",box->x0,box->y0);
printf("    w=%g, h=%g\n",box->w,box->h);
printf("    x1=%g, y1=%g\n",box->x1,box->y1);
printf("    sr=%g, dr=%g\n",box->srcrot_deg,box->dstrot_deg);
printf("    scale=%g\n",box->scale);
}
*/
        /* Check to see if we are done with an output page */
        if (srccount>0 && (i==pageinfo->boxes.n
               || (i>0 && pageinfo->boxes.box[i].dstpage!=pageinfo->boxes.box[i-1].dstpage)))
            {
            pdf_obj *newpageref;
            /*
            ** Store destination page into document structure
            */
/*
printf("    ADDING NEW PAGE. (srccount=%d, use_forms=%d)\n",srccount,use_forms);
*/
            if (use_forms)
                {
                pdf_obj *dest_stream;

                /* Create new object in document for destination page stream */
                dest_stream = pdf_new_indirect(ctx,xref,new_stream_object(xref,ctx,bigbuf),0);
                /* Store this into the destination page contents array */
                pdf_array_push(ctx,destpagecontents,dest_stream);
                pdf_drop_obj(ctx,dest_stream);
                }
            newpageref=pdf_new_indirect(ctx,xref,destpageref,0);
            /* Reference parent list of pages */
            pdf_dict_puts(ctx,destpageobj,"Parent",parent);
            pdf_dict_puts(ctx,destpageobj,"Contents",destpagecontents);
            pdf_dict_puts(ctx,destpageobj,"Resources",destpageresources);
            /* Store page object in document's kids array */
            pdf_array_push(ctx,kids,newpageref);
            /* Update document with new page */
            pdf_update_object(ctx,xref,destpageref,destpageobj);
            /* Clean up */
            pdf_drop_obj(ctx,newpageref);
            pdf_drop_obj(ctx,destpageresources);
            pdf_drop_obj(ctx,destpagecontents);
            pdf_drop_obj(ctx,destpageobj);
            /* Reset source page and index to start of new destination page */
            i0=i;
            srccount=0;
            }
        /* Quit loop if beyond last box */
        if (i>=pageinfo->boxes.n)
            break;
        box=&pageinfo->boxes.box[i];
        if (box->srcbox.pageno<1 || box->srcbox.pageno>pagecount)
            continue;
        /* Is this a source page we haven't processed yet (for this destination page)? */
        for (newsrc=1,j=i0;j<i;j++)
            {
            if (pageinfo->boxes.box[j].srcbox.pageno==box->srcbox.pageno)
                {
                newsrc=0;
                break;
                }
            }
        if (newsrc)
            {
            double v[4];

            srccount++;
            if (use_forms)
                srcpageused[box->srcbox.pageno]=1;
/*
printf("    NEW SOURCE PAGE (srccount=%d)\n",srccount);
*/
            if (srccount==1)
                {
                /*
                ** Start a new destination page.
                **
                ** Each new page object is a dict type with:
                ** /Type /Page
                ** /Contents (array of objects)
                ** /Resources (dict)
                ** /MediaBox [0 0 612 792]
                ** /Parent <PagesObj>
                ** [Can have /Rotate 90, for example.]
                **
                */
/*
printf("        (STARTING NEW DEST. PAGE)\n");
*/
                destpageobj=start_new_destpage(ctx,xref,box->dst_width_pts,box->dst_height_pts);
                destpageresources=pdf_new_dict(ctx,xref,1);
                if (use_forms)
                    pdf_dict_puts(ctx,destpageresources,"XObject",pdf_new_dict(ctx,xref,1));
                destpageref=pdf_create_object(ctx,xref);
                destpagecontents=pdf_new_array(ctx,xref,1);
                /* Init the destination page stream for forms */
                if (use_forms)
                    bigbuf[0]='\0';
                }
            /* New source page, so get the source page objects */
            /* srcpageobj = xref->page_objs[box->srcbox.pageno-1]; */
            /* pageno, or pageno-1?? */
            srcpageobj = pdf_resolve_indirect(ctx,pdf_lookup_page_obj(ctx,xref,box->srcbox.pageno-1));
            wmupdf_object_bbox(ctx,srcpageobj,v,defaultbbox);
            srcx0=v[0];
            srcy0=v[1];
/*
printf("SRCX0=%g, SRCY0=%g\n",srcx0,srcy0);
*/
            rotobj=pdf_dict_gets(ctx,srcpageobj,"Rotate");
            srcpagerot = rotobj!=NULL ? pdf_to_real(ctx,rotobj) : 0.;
/*
printf("Page rotation = %g\n",srcpagerot);
*/
            srcpagecontents=pdf_dict_gets(ctx,srcpageobj,"Contents");
/*
if (pdf_is_array(ctx,srcpagecontents))
{
int k;
printf("    source page contents = array.\n");
for (k=0;k<pdf_array_len(ctx,srcpagecontents);k++)
{
pdf_obj *obj;
obj=pdf_array_get(ctx,srcpagecontents,k);
if (pdf_is_indirect(ctx,obj))
{
printf("    contents[%d] = indirect (%d)\n",k,pdf_to_num(ctx,obj));
pdf_resolve_indirect(ctx,obj);
}
}
}
*/
            if (use_forms)
                {
                pdf_obj *xobjdict,*pageref;
                int pageno;

                xobjdict=pdf_dict_gets(ctx,destpageresources,"XObject");
                pageno=box->srcbox.pageno;
                pageref=pdf_lookup_page_obj(ctx,xref,pageno-1);
                pdf_dict_puts(ctx,xobjdict,xobject_name(pageno),pageref);
                pdf_dict_puts(ctx,destpageresources,"XObject",xobjdict);
                }
            else
                {
                pdf_obj *srcpageresources;

                /* Merge source page resources into destination page resources */
                srcpageresources=pdf_dict_gets(ctx,srcpageobj,"Resources");
/*
printf("box->dstpage=%d, srcpage=%d (ind.#=%d)\n",box->dstpage,box->srcbox.pageno,pdf_to_num(ctx,xref->page_refs[box->srcbox.pageno-1]));
*/
                wmupdf_dict_merge(ctx,"Resources",destpageresources,srcpageresources);
                }
            }
        /*
        ** Process this source box:
        **
        ** Create a tranformation matrix and clipping path to only show the
        ** desired part of the source page at the appropriate place on the
        ** destination page.
        **
        ** How the tranformation matrix works:
        ** - Translations shall be specified as [ 1 0 0 1 tx ty ], where tx and ty
        **   shall be the distances to translate the origin of the coordinate system
        **   in the horizontal and vertical dimensions, respectively.
        **
        ** - Scaling shall be obtained by [ sx 0 0 sy 0 0 ]. This scales the coordinates
        **   so that 1 unit in the horizontal and vertical dimensions of the new coordinate
        **   system is the same size as sx and sy units, respectively, in the previous
        **   coordinate system.
        **
        ** - Rotations shall be produced by [ cos q sin q -sin q cos q 0 0 ], which has the
        **   effect of rotating the coordinate system axes by an angle q counter-clockwise.
        **
        ** - Skew shall be specified by [ 1 tan a tan b 1 0 0 ], which skews the x axis by
        **   an angle a and the y axis by an angle b.
        **
        */
        wpdfbox_determine_original_source_position(box);
/*
printf("Before unrotate.\n");
printf("box->srcrot=%g\n",box->srcrot_deg);
printf("box->x0=%g, box->y0=%g\n",box->x0,box->y0);
printf("box->w=%g, box->h=%g\n",box->w,box->h);
printf("box->pw=%g, box->ph=%g\n",box->src_width_pts,box->src_height_pts);
*/
        if (fabs(srcpagerot) > 1.0e-4)
            wpdfbox_unrotate(box,srcpagerot);
/*
printf("box->srcrot=%g\n",box->srcrot_deg);
printf("box->x0=%g, box->y0=%g\n",box->x0,box->y0);
printf("box->w=%g, box->h=%g\n",box->w,box->h);
printf("box->pw=%g, box->ph=%g\n",box->src_width_pts,box->src_height_pts);
*/
        matrix_unity(m,1.);
/*
printf("xfmatrix = [  %9.6f   %9.6f   %9.6f  ]\n"
       "           [  %9.6f   %9.6f   %9.6f  ]\n"
       "           [  %9.6f   %9.6f   %9.6f  ]\n",
        m[0][0],m[0][1],m[0][2],
        m[1][0],m[1][1],m[1][2],
        m[2][0],m[2][1],m[2][2]);
*/
        matrix_translate(m1,-box->x0-srcx0,-box->y0-srcy0);
        matrix_mul(m,m1);
        matrix_rotate(m1,-box->srcrot_deg+box->dstrot_deg);
        matrix_mul(m,m1);
        matrix_unity(m1,box->scale);
        matrix_mul(m,m1);
        matrix_translate(m1,box->x1,box->y1);
        matrix_mul(m,m1);
        matrix_zero_round(m);
        matrix_rotate(cpm,box->srcrot_deg);
        matrix_translate(m1,box->x0+srcx0,box->y0+srcy0);
        matrix_mul(cpm,m1);
/*
printf("Clip matrix:\n");
printf("xfmatrix = [  %9.6f   %9.6f   %9.6f  ]\n"
       "           [  %9.6f   %9.6f   %9.6f  ]\n"
       "           [  %9.6f   %9.6f   %9.6f  ]\n",
        cpm[0][0],cpm[0][1],cpm[0][2],
        cpm[1][0],cpm[1][1],cpm[1][2],
        cpm[2][0],cpm[2][1],cpm[2][2]);
*/


        set_clip_array(xclip,yclip,box->srcrot_deg,box->w,box->h);
        for (k=0;k<4;k++)
            matrix_xymul(cpm,&xclip[k],&yclip[k]);
/*
printf("Clip path:\n    %7.2f %7.2f\n    %7.2f,%7.2f\n    %7.2f,%7.2f\n"
                   "    %7.2f %7.2f\n    %7.2f,%7.2f\n",
                xclip[0],yclip[0],xclip[1],yclip[1],xclip[2],yclip[2],
                xclip[3],yclip[3],xclip[0],yclip[0]);
*/
        strcpy(buf,"q");
        for (k=0;k<=2;k++)
            {
            cat_pdf_double(buf,m[k][0]);
            cat_pdf_double(buf,m[k][1]);
            }
        strcat(buf," cm");
        for (k=0;k<=4;k++)
            {
            cat_pdf_double(buf,xclip[k&3]);
            cat_pdf_double(buf,yclip[k&3]);
            strcat(buf,k==0 ? " m" : " l");
            }
        strcat(buf," W n");
        if (use_forms)
            {
            /* FORM METHOD */
            sprintf(&buf[strlen(buf)]," /%s Do Q\n",xobject_name(box->srcbox.pageno));
            if (strlen(bigbuf)+strlen(buf) > nbb)
                {
                int newsize;
                newsize=nbb*2;
                willus_mem_realloc_robust_warn((void **)&bigbuf,newsize,nbb,funcname,10);
                nbb=newsize;
                }
            strcat(bigbuf,buf);
            }
        else
            {
            /* NO-FORMS METHOD */
            strcat(buf,"\n");
            /* Create new objects in document for tx matrix and restore matrix */
            s1indirect = pdf_new_indirect(ctx,xref,new_stream_object(xref,ctx,buf),0);
            if (qref==0)
                qref=new_stream_object(xref,ctx,"Q\n");
            qindirect = pdf_new_indirect(ctx,xref,qref,0);
            /* Store this region into the destination page contents array */
            pdf_array_push(ctx,destpagecontents,s1indirect);
            if (pdf_is_array(ctx,srcpagecontents))
                {
                int k;
                for (k=0;k<pdf_array_len(ctx,srcpagecontents);k++)
                    pdf_array_push(ctx,destpagecontents,pdf_array_get(ctx,srcpagecontents,k));
                }
            else
                pdf_array_push(ctx,destpagecontents,srcpagecontents);
            pdf_array_push(ctx,destpagecontents,qindirect);
            pdf_drop_obj(ctx,s1indirect);
            pdf_drop_obj(ctx,qindirect);
            }
        }
    pdf_drop_obj(ctx,parent);

    /* For forms, convert all original source pages to XObject Forms */
    if (use_forms)
        wmupdf_convert_pages_to_forms(xref,ctx,srcpageused,defaultbbox);

    /* Update page count and kids array */
    numpages = pdf_array_len(ctx,kids);
    countobj = pdf_new_int(ctx,numpages);
    pdf_dict_puts(ctx,pages, "Count", countobj);
    pdf_drop_obj(ctx,countobj);
    pdf_dict_puts(ctx,pages, "Kids", kids);
    pdf_drop_obj(ctx,kids);

    /* Also preserve the (partial) Dests name tree */
    if (olddests)
        wmupdf_preserve_old_dests(olddests,ctx,xref,pages);
    if (use_forms)
        {
        /* Free memory */
        willus_mem_free((double **)&bigbuf,funcname);
        willus_mem_free((double **)&srcpageused,funcname);
        }

    /* Outline */
    if (wpdfoutline!=NULL)
        {
        pdf_obj *outline_root,*ori;
        int ref;

        wpdfoutline_fill_in_blank_dstpages(wpdfoutline,numpages);
/* wpdfoutline_echo(wpdfoutline,0,1,stdout); */
        ref = pdf_create_object(ctx,xref);
        outline_root = pdf_new_dict(ctx,xref,4);
        ori = pdf_new_indirect(ctx,xref,ref,0);
        pdf_create_outline(ctx,xref,outline_root,ori,wpdfoutline);
        pdf_update_object(ctx,xref,ref,outline_root);
        pdf_drop_obj(ctx,outline_root);
        pdf_dict_puts(ctx,root,"Outlines",ori);
        pdf_drop_obj(ctx,ori);
        }
    pdf_drop_obj(ctx,root);
    return(0);
    }


static void set_clip_array(double *xclip,double *yclip,double rot_deg,double width,double height)

    {
    double w,h;
    double drot;
    int nrot;

    drot=fmod(rot_deg,360.);
    if (drot < 0.)
        drot += 360.;
    nrot=(int)((drot+45.)/90.);
    if (nrot&1)
        {
        w=height;
        h=width;
        }
    else
        {
        w=width;
        h=height;
        }
    xclip[0]=0.;
    yclip[0]=0.;
    xclip[1]=w;
    yclip[1]=0.;
    xclip[2]=w;
    yclip[2]=h;
    xclip[3]=0.;
    yclip[3]=h;
    }

/*
** Try to print the shortest possible version of the number, but don't use
** scientific notation (not allowed in PDF).
*/
static void cat_pdf_double(char *buf,double x)

    {
    char fmt[8];
    int j,ix,neg;
    double m;

    if (x<0)
        {
        neg=1;
        x = -x;
        }
    else
        neg=0;
    if (x > 999999.)
        x = 999999.;
    for (j=0,m=1.;j<5;j++,m*=10.)
        {
        ix=(int)(m*x+.5);
        if (fabs(x-ix/m) < 1e-6)
            break;
        }
    if (j==0)
        {
        sprintf(&buf[strlen(buf)]," %d",neg && ix>0 ? -ix : ix);
        return;
        }
    sprintf(fmt," %%.%df",j);
    sprintf(&buf[strlen(buf)],fmt,neg ? -x : x);
    }


static void wmupdf_convert_pages_to_forms(pdf_document *xref,fz_context *ctx,int *srcpageused,
                                          double *defaultbbox)

    {
    int i,pagecount;
    pdf_obj **srcpage;
    static char *funcname="wmupdf_convert_pages_to_forms";

    pagecount = pdf_count_pages(ctx,xref);
    willus_mem_alloc_warn((void **)&srcpage,sizeof(pdf_obj *)*pagecount,funcname,10);
    /*
    ** Lookup all page references before we change them to XObjects, because
    ** after they are changed to XObjects, pdf_lookup_page_obj() fails.
    */
    for (i=1;i<=pagecount;i++)
        if (srcpageused[i])
            srcpage[i-1] = pdf_lookup_page_obj(ctx,xref,i-1);
    for (i=1;i<=pagecount;i++)
        if (srcpageused[i])
            wmupdf_convert_single_page_to_form(xref,ctx,srcpage[i-1],i,defaultbbox);
    willus_mem_free((double **)&srcpage,funcname);
    }


static void wmupdf_convert_single_page_to_form(pdf_document *xref,fz_context *ctx,
                                               pdf_obj *srcpageref,int pageno,double *defaultbbox)

    {
    pdf_obj *array,*srcpageobj,*srcpagecontents;
    int i,len,streamlen,pageref,compressed;
    double bbox_array[4];
    double matrix[6];

    srcpageobj = pdf_resolve_indirect(ctx,srcpageref);
    pageref=pdf_to_num(ctx,srcpageref);
    wmupdf_object_bbox(ctx,srcpageobj,bbox_array,defaultbbox);
    for (i=0;i<6;i++)
        matrix[i]=0.;
    matrix[0]=matrix[3]=1.;
    srcpagecontents=pdf_dict_gets(ctx,srcpageobj,"Contents");
    /* Concatenate all indirect streams from source page directly into it. */
/* printf("Adding streams to source page %d (pageref=%d)...\n",pageno,pageref); */
    streamlen=0;
    /* k2pdfopt v2.10:  check if NULL--can be NULL on empty page */
    if (srcpagecontents!=NULL)
        {
        if (pdf_is_array(ctx,srcpagecontents))
            {
            int k;
            for (k=0;k<pdf_array_len(ctx,srcpagecontents);k++)
                {
                pdf_obj *obj;
                obj=pdf_array_get(ctx,srcpagecontents,k);
                if (pdf_is_indirect(ctx,obj))
                    pdf_resolve_indirect(ctx,obj);
                streamlen=add_to_srcpage_stream(xref,ctx,pageref,obj);
                }
            }
        else
            {
            if (pdf_is_indirect(ctx,srcpagecontents))
                pdf_resolve_indirect(ctx,srcpagecontents);
            streamlen=add_to_srcpage_stream(xref,ctx,pageref,srcpagecontents);
            }
        compressed=stream_deflate(xref,ctx,pageref,&streamlen);
        }
    else
        compressed=0;
    len=pdf_dict_len(ctx,srcpageobj);
    for (i=0;i<len;i++)
        {
        pdf_obj *key; /* *value */

        key=pdf_dict_get_key(ctx,srcpageobj,i);
        /* value=pdf_dict_get_val(srcpageobj,i); */
        /* Keep same resources */
        if (!pdf_is_name(ctx,key))
            continue;
        if (pdf_is_name(ctx,key) && !stricmp("Resources",pdf_to_name(ctx,key)))
            continue;
        /* Drop dictionary entry otherwise */
        pdf_dict_del(ctx,srcpageobj,key);
        i=-1;
        len=pdf_dict_len(ctx,srcpageobj);
        }
    /*
    ** Once we turn the object into an XObject type (and not a Page type)
    ** it can no longer be looked up using pdf_lookup_page_obj() as of MuPDF v1.3
    */
    pdf_dict_puts(ctx,srcpageobj,"Type",pdf_new_name(ctx,"XObject"));
    pdf_dict_puts(ctx,srcpageobj,"Subtype",pdf_new_name(ctx,"Form"));
    pdf_dict_puts(ctx,srcpageobj,"FormType",pdf_new_int(ctx,1));
    if (compressed)
        pdf_dict_puts(ctx,srcpageobj,"Filter",pdf_new_name(ctx,"FlateDecode"));
    pdf_dict_puts(ctx,srcpageobj,"Length",pdf_new_int(ctx,streamlen));
    array=pdf_new_array(ctx,xref,4);
    for (i=0;i<4;i++)
        pdf_array_push(ctx,array,pdf_new_real(ctx,bbox_array[i]));
    pdf_dict_puts(ctx,srcpageobj,"BBox",array);
    array=pdf_new_array(ctx,xref,6);
    for (i=0;i<6;i++)
        pdf_array_push(ctx,array,pdf_new_real(ctx,matrix[i]));
    pdf_dict_puts(ctx,srcpageobj,"Matrix",array);
    }


static int stream_deflate(pdf_document *xref,fz_context *ctx,int pageref,int *length)

    {
    fz_buffer *strbuf;
    int n;
    unsigned char *p;
    static char *errmsg = ANSI_RED "** wmupdf: Error writing compressed stream to PDF file! **\n" ANSI_NORMAL;
#ifdef HAVE_Z_LIB
    char tempfile[512];
    compress_handle h;
    FILE *f;
    int nw;
#endif

    strbuf=pdf_load_stream_number(ctx,xref,pageref);
    n=fz_buffer_storage(ctx,strbuf,&p);
#ifdef HAVE_Z_LIB
    /*
    ** To do:  write directly to fz_buffer, or don't compress the buffer but
    **         instead use compression options for fz_write_document.
    */
    wfile_abstmpnam(tempfile);
    f=wfile_fopen_utf8(tempfile,"wb");
    if (f==NULL)
        aprintf("%s",errmsg);
    else
        {
        h=compress_start(f,7);
        compress_write(f,h,p,n);
        compress_done(f,&h);
        fclose(f);
        }
    nw=wfile_size(tempfile);
    fz_resize_buffer(ctx,strbuf,nw+1);
    fz_buffer_storage(ctx,strbuf,&p);
    f=wfile_fopen_utf8(tempfile,"rb");
    if (f==NULL || fread(p,1,nw,f)<nw)
        aprintf("%s",errmsg);
    if (f!=NULL)
        fclose(f);
    wfile_remove_utf8(tempfile);
    p[nw]='\n';
/* mupdf 1.10a mod */
/*
    strbuf->len=nw+1;
*/
    wmupdf_update_stream(ctx,xref,pageref,strbuf);
    fz_drop_buffer(ctx,strbuf);
/*
printf("    After drop, xref->table[%d].stm_buf=%p, refs=%d\n",pageref,xref->table[pageref].stm_buf,
                                                  xref->table[pageref].stm_buf->refs);
*/
    (*length)=nw;
    return(1);
#else
    fz_drop_buffer(ctx,strbuf);
    (*length)=n;
    return(0);
#endif
    }

/*
** To do:  Can we use fz_buffer_cat for this?
*/
static int add_to_srcpage_stream(pdf_document *xref,fz_context *ctx,int pageref,pdf_obj *srcdict)

    {
    fz_buffer *srcbuf;
    fz_buffer *dstbuf;
    int dstlen;

/*
printf("@add_to_srcpage_stream()...pageref=%d\n",pageref);
printf("srcdict=%p\n",srcdict);
printf("pdf_to_num(ctx,srcdict)=%d\n",pdf_to_num(ctx,srcdict));
*/
    srcbuf=pdf_load_stream_number(ctx,xref,pdf_to_num(ctx,srcdict));
    if (srcbuf==NULL)
        {
        dstbuf=pdf_load_stream_number(ctx,xref,pageref);
        if (dstbuf==NULL)
            return(0);
        dstlen=fz_buffer_storage(ctx,dstbuf,NULL);
        fz_drop_buffer(ctx,dstbuf);
        return(dstlen);
        }
    if (!pdf_obj_num_is_stream(ctx,xref,pageref))
        dstbuf=fz_new_buffer(ctx,16);
    else
        {
        dstbuf=pdf_load_stream_number(ctx,xref,pageref);
        if (dstbuf==NULL)
            dstbuf=fz_new_buffer(ctx,16);
        }
    /* Concatenate srcbuf to dstbuf:  (Will srcbuf->data be allowed?)  */
    dstlen=fz_buffer_storage(ctx,dstbuf,NULL);
/*
printf("    dstlen before = %d\n",dstlen);
printf("    srclen = %d\n",fz_buffer_storage(ctx,srcbuf,NULL));
printf("    srcptr = %p\n",srcbuf->data);
*/
    /*
    ** v2.04 fix:  Insert white space between consecutive streams.
    **             Bug found by agelos100 on mobileread.
    */
    if (dstlen>0)
        {
        char whitespace[2];

        whitespace[0]=' ';
        whitespace[1]='\0';
        fz_append_data(ctx,dstbuf,whitespace,1);
        }
    /* mupdf 1.10a--replace write with append */
    /*
    fz_append_data(ctx,dstbuf,srcbuf->data,fz_buffer_storage(ctx,srcbuf,NULL));
    */
    fz_append_buffer(ctx,dstbuf,srcbuf);
    dstlen=fz_buffer_storage(ctx,dstbuf,NULL);
/*
printf("    dstlen after = %d\n",dstlen);
*/
    fz_drop_buffer(ctx,srcbuf);
    wmupdf_update_stream(ctx,xref,pageref,dstbuf);
    fz_drop_buffer(ctx,dstbuf);
    return(dstlen);
    }


static char *xobject_name(int pageno)

    {
    static char buf[32];

    sprintf(buf,"Xfk2p%d",pageno);
    return(buf);
    }


static pdf_obj *start_new_destpage(fz_context *ctx,pdf_document *doc,double width_pts,double height_pts)

    {
    pdf_obj *pageobj;
    pdf_obj *mbox;

    pageobj=pdf_new_dict(ctx,doc,2);
    pdf_dict_puts(ctx,pageobj,"Type",pdf_new_name(ctx,"Page"));
    mbox=pdf_new_array(ctx,doc,4);
    pdf_array_push(ctx,mbox,pdf_new_real(ctx,0.));
    pdf_array_push(ctx,mbox,pdf_new_real(ctx,0.));
    pdf_array_push(ctx,mbox,pdf_new_real(ctx,width_pts));
    pdf_array_push(ctx,mbox,pdf_new_real(ctx,height_pts));
    pdf_dict_puts(ctx,pageobj,"MediaBox",mbox);
    return(pageobj);
    }

/*
** From MuPDF pdfclean.c
*/
static void wmupdf_preserve_old_dests(pdf_obj *olddests,fz_context *ctx,pdf_document *xref,
                                      pdf_obj *pages)

    {
    int i;
    pdf_obj *names = pdf_new_dict(ctx,xref,1);
    pdf_obj *dests = pdf_new_dict(ctx,xref,1);
    pdf_obj *names_list = pdf_new_array(ctx,xref,32);
    int len = pdf_dict_len(ctx,olddests);
    pdf_obj *root;

    for (i=0;i<len;i++)
        {
        pdf_obj *key = pdf_dict_get_key(ctx,olddests,i);
        pdf_obj *val = pdf_dict_get_val(ctx,olddests,i);
        pdf_obj *key_str = pdf_new_string(ctx,pdf_to_name(ctx,key),strlen(pdf_to_name(ctx,key)));
        pdf_obj *dest = pdf_dict_gets(ctx,val,"D");

        dest = pdf_array_get(ctx,dest ? dest : val, 0);
        if (pdf_array_contains(ctx,pdf_dict_gets(ctx,pages,"Kids"),dest))
            {
            pdf_array_push(ctx,names_list, key_str);
            pdf_array_push(ctx,names_list, val);
            }
        pdf_drop_obj(ctx,key_str);
        }

    root = pdf_dict_gets(ctx,pdf_trailer(ctx,xref),"Root");
    pdf_dict_puts(ctx,dests,"Names",names_list);
    pdf_dict_puts(ctx,names,"Dests",dests);
    pdf_dict_puts(ctx,root,"Names",names);

    pdf_drop_obj(ctx,names);
    pdf_drop_obj(ctx,dests);
    pdf_drop_obj(ctx,names_list);
    pdf_drop_obj(ctx,olddests);
    }


static int new_stream_object(pdf_document *xref,fz_context *ctx,char *buf)

    {
    int ref;
    pdf_obj *obj,*len;
    fz_buffer *fzbuf;

    ref = pdf_create_object(ctx,xref);
    obj = pdf_new_dict(ctx,xref,1);
    len=pdf_new_int(ctx,strlen(buf));
    pdf_dict_puts(ctx,obj,"Length",len);
    pdf_drop_obj(ctx,len);
    pdf_update_object(ctx,xref,ref,obj);
    pdf_drop_obj(ctx,obj);
    fzbuf=fz_new_buffer(ctx,strlen(buf));
    fz_append_data(ctx,fzbuf,(unsigned char *)buf,strlen(buf));
    wmupdf_update_stream(ctx,xref,ref,fzbuf);
    fz_drop_buffer(ctx,fzbuf);
    return(ref);
    }


static void wmupdf_update_stream(fz_context *ctx,pdf_document *doc,int num,fz_buffer *newbuf)

    {
    pdf_xref_entry *x;
    pdf_obj *obj;

    if (num<=0 || num>=pdf_xref_len(ctx,doc))
        {
        fz_warn(ctx,"object out of range (%d 0 R); xref size %d",num,pdf_xref_len(ctx,doc));
        return;
        }
    x=pdf_get_xref_entry(ctx,doc,num);
    fz_drop_buffer(ctx,x->stm_buf);
    x->stm_buf = fz_keep_buffer(ctx,newbuf);
    obj = pdf_load_object(ctx,doc,num);
    if (obj!=NULL)
        {
        pdf_dict_puts_drop(ctx,obj,"Length",pdf_new_int(ctx,fz_buffer_storage(ctx,newbuf,NULL)));
        /*
        if (!compressed)
            {
            pdf_dict_dels(ctx,obj,"Filter");
            pdf_dict_dels(ctx,obj,"DecodeParms");
            }
        */
        pdf_drop_obj(ctx,obj);
        }
    }


/*
** Merge srcdict into dstdict.
*/
static void wmupdf_dict_merge(fz_context *ctx,char *dictname,pdf_obj *dstdict,pdf_obj *srcdict)

    {
    int i,len;

/*
printf("    Merging %s dictionaries (%d <-- %d)\n",dictname,pdf_to_num(ctx,dstdict),pdf_to_num(ctx,srcdict));
*/
    len=pdf_dict_len(ctx,srcdict);
    for (i=0;i<len;i++)
        {
        pdf_obj *key,*value;

        key=pdf_dict_get_key(ctx,srcdict,i);
        value=pdf_dict_get_val(ctx,srcdict,i);
        wmupdf_dict_merge_keyval(ctx,dstdict,key,value);
        }
    }


/*
** If key doesn't exist, puts key,value pair.
** If key does exist, converts by merging (if dict) or adding (if array)
*/
static void wmupdf_dict_merge_keyval(fz_context *ctx,pdf_obj *dstdict,pdf_obj *key,pdf_obj *value)

    {
    pdf_obj *dstval;

    dstval=pdf_dict_get(ctx,dstdict,key);
    if (!dstval)
        {
        pdf_dict_put(ctx,dstdict,key,value);
        return;
        }
    /* Values are same--no action required */
    if (!pdf_objcmp(ctx,dstval,value))
        return;
    if (pdf_is_dict(ctx,dstval) && pdf_is_dict(ctx,value))
        {
        static char *okay_to_merge[] = {"Resources","XObject",""};
        int i;

        for (i=0;okay_to_merge[i][0]!='\0';i++)
            if (!stricmp(okay_to_merge[i],pdf_to_name(ctx,key)))
                break;
        if (okay_to_merge[i][0]!='\0')
            {
            /* Merge source dict into dest dict */
            wmupdf_dict_merge(ctx,(char *)pdf_to_name(ctx,key),dstval,value);
            pdf_dict_put(ctx,dstdict,key,dstval);
            }
        else
            /* Just overwrite dest dict with source dict */
            pdf_dict_put(ctx,dstdict,key,value);
        return;
        }
    /* This works for ProcSet array, but maybe not for any array (e.g. rectangle) */
    if (pdf_is_array(ctx,dstval) && pdf_is_array(ctx,value))
        {
        wmupdf_array_merge(ctx,(char *)pdf_to_name(ctx,key),dstval,value);
        return;
        }
    /* Last resort:  overwrite with new value */
    pdf_dict_put(ctx,dstdict,key,value);

    /* This does NOT work--you can't just convert the value into an array of values */
    /* PDF will become non-conformant. */
    /*
    array=pdf_new_array(ctx,2);
    pdf_array_push(ctx,array,dstval);
    pdf_array_push(ctx,array,value);
    pdf_dict_put(ctx,dstdict,key,array);
    pdf_drop_obj(ctx,array);
    */
    }


/*
** Merge items in src array into dst array (do not duplicate items).
*/
static void wmupdf_array_merge(fz_context *ctx,char *arrayname,pdf_obj *dstarray,pdf_obj *srcarray)

    {
    int i,len;

/*
printf("    Merging %s arrays:  %d <-- %d\n",arrayname,pdf_to_num(ctx,dstarray),pdf_to_num(ctx,srcarray));
*/
    len=pdf_array_len(ctx,srcarray);
    for (i=0;i<len;i++)
        if (!pdf_array_contains(ctx,dstarray,pdf_array_get(ctx,srcarray,i)))
            pdf_array_push(ctx,dstarray,pdf_array_get(ctx,srcarray,i));
    }


static void matrix_zero_round(double m[][3])

    {
    int r,c;
    for (r=0;r<3;r++)
        for (c=0;c<3;c++)
            if (fabs(m[r][c])<1e-5)
                m[r][c]=0.;
    }


static void matrix_unity(double m[][3],double val)

     {
     matrix_set_all(m,0.);
     m[0][0]=val;
     m[1][1]=val;
     m[2][2]=1.;
     }


static void matrix_set_all(double m[][3],double val)

    {
    int r,c;
    for (r=0;r<3;r++)
        for (c=0;c<3;c++)
            m[r][c]=val;
    }


static void matrix_translate(double m[][3],double x,double y)

    {
    matrix_unity(m,1.);
    m[2][0]=x;
    m[2][1]=y;
    }


static void matrix_mul(double dst[][3],double src[][3])

    {
    int r,c,i;
    double newdst[3][3];

    matrix_set_all(newdst,0.);
    for (r=0;r<3;r++)
        for (c=0;c<3;c++)
            for (i=0;i<3;i++)
                newdst[r][c] += dst[r][i]*src[i][c];
    memcpy(dst,newdst,sizeof(double)*9);
    }


static void matrix_rotate(double m[][3],double deg)

    {
    double th,costh,sinth;

    th=deg*PI/180.;
    costh=cos(th);
    sinth=sin(th);
    matrix_unity(m,1.);
    m[0][0]=costh;
    m[0][1]=sinth;
    m[1][0]=-sinth;
    m[1][1]=costh;
    }


static void matrix_xymul(double m[][3],double *x,double *y)

    {
    double x0,y0;

    x0=m[0][0]*(*x)+m[1][0]*(*y)+m[2][0];
    y0=m[0][1]*(*x)+m[1][1]*(*y)+m[2][1];
    (*x)=x0;
    (*y)=y0;
    }


int wtextchars_fill_from_page(WTEXTCHARS *wtc,char *filename,int pageno,char *password)

    {
    return(wtextchars_fill_from_page_ex(wtc,filename,pageno,password,0));
    }


/*
** CHARACTER POSITION MAPS
**
** if boundingbox==1, only one character is returned, and its upper-left and lower-right
** corner are the bounding box of all text on the page.
**
*/
int wtextchars_fill_from_page_ex(WTEXTCHARS *wtc,char *filename,int pageno,char *password,
                                 int boundingbox)

    {
    fz_document *doc=NULL;
    fz_display_list *list=NULL;
    fz_context *ctx;
    fz_page *page;
    fz_stext_page *text=NULL;
    fz_device *dev=NULL;
    fz_rect bounds;

    fz_var(doc);
    ctx=fz_new_context(NULL,NULL,FZ_STORE_DEFAULT);
    if (ctx==NULL)
        return(-1);
    fz_try(ctx)
        {
        fz_register_document_handlers(ctx);
        fz_set_aa_level(ctx,8);
        /* Sumatra version of MuPDF v1.4 -- use locally installed fonts */
        pdf_install_load_system_font_funcs(ctx);
        doc=fz_open_document(ctx,filename);
        if (doc==NULL)
            {
            fz_drop_context(ctx);
            return(-2);
            }
        if (fz_needs_password(ctx,doc) && !fz_authenticate_password(ctx,doc,password))
            {
            fz_drop_document(ctx,doc);
            fz_drop_context(ctx);
            return(-3);
            }
        page=fz_load_page(ctx,doc,pageno-1);
        if (page==NULL)
            {
            fz_drop_page(ctx,page);
            fz_drop_document(ctx,doc);
            fz_drop_context(ctx);
            return(-3);
            }
        bounds=fz_bound_page(ctx,page);
        fz_try(ctx)
            {
            list=fz_new_display_list(ctx,bounds);
            dev=fz_new_list_device(ctx,list);
            fz_run_page(ctx,page,dev,fz_identity,NULL);
            }
        fz_always(ctx)
            {
            fz_close_device(ctx,dev);
            fz_drop_device(ctx,dev);
            dev=NULL;
            }
        fz_catch(ctx)
            {
            fz_drop_display_list(ctx,list);
            fz_drop_page(ctx,page);
            fz_drop_document(ctx,doc);
            fz_drop_context(ctx);
            return(-4);
            }
        fz_var(text);
        /* Mupdf v1.14:  bounds.y1 > bounds.y0 */
        wtc->width=fabs(bounds.x1-bounds.x0);
        wtc->height=fabs(bounds.y1-bounds.y0);
        fz_try(ctx)
            {
            /* options= FZ_STEXT_PRESERVE_LIGATURES | FZ_STEXT_PRESERVE_WHITESPACE; */
            /* Do not preserve ligatures or white space */
            if (list)
                text=fz_new_stext_page_from_display_list(ctx,list,NULL);
            else
                text=fz_new_stext_page_from_page(ctx,page,NULL);
/*
            dev=fz_new_stext_device(ctx,textsheet,text,options);
            if (list)
                fz_run_display_list(ctx,list,dev,&fz_identity,&fz_infinite_rect,NULL);
            else
                fz_run_page(ctx,page,dev,&fz_identity,NULL);
            fz_close_device(ctx,dev);
            fz_drop_device(ctx,dev);
            dev=NULL;
*/
            wtextchars_add_fz_chars(wtc,ctx,text,boundingbox);
            }
        fz_always(ctx)
            {
/*
            fz_close_device(ctx,dev);
            fz_drop_device(ctx,dev);
            dev=NULL;
*/
            fz_drop_stext_page(ctx,text);
            fz_drop_display_list(ctx,list);
            fz_drop_page(ctx,page);
            fz_drop_document(ctx,doc);
            }
        fz_catch(ctx)
            {
            fz_drop_context(ctx);
            return(-5);
            }
        }
    fz_catch(ctx)
        {
        fz_drop_context(ctx);
        return(-20);
        }
    fz_drop_context(ctx);
    return(0);
    }


static void wtextchars_add_fz_chars(WTEXTCHARS *wtc,fz_context *ctx,fz_stext_page *page,
                                    int boundingbox)

    {
    int lig;
    fz_stext_block *block;

    lig=-1;
    for (lig=0,block=page->first_block;block;block=block->next)
        {
        fz_stext_line *line;

        if (block->type != FZ_STEXT_BLOCK_TEXT)
            continue;
        for (line=block->u.t.first_line;line;line=line->next)
            {
            fz_stext_char *ch;

            for (ch = line->first_char;ch;ch=ch->next)
                {
                fz_quad quad;
                double dx,dy;
                WTEXTCHAR textchar;
/*
printf("Char '%c' (%02Xh):\n",ch->c,ch->c);
printf("    size=%g\n",ch->size);
printf("    origin=(%g,%g)\n",ch->origin.x,ch->origin.y);
printf("    quad.ll=(%g,%g)\n",ch->quad.ll.x,ch->quad.ll.y);
printf("    quad.ul=(%g,%g)\n",ch->quad.ul.x,ch->quad.ul.y);
printf("    quad.lr=(%g,%g)\n",ch->quad.lr.x,ch->quad.lr.y);
printf("    quad.ur=(%g,%g)\n",ch->quad.ur.x,ch->quad.ur.y);
*/
                quad=ch->quad;
                if (lig>0)
                    lig++;
                /* Ligature char? */
                if (quad.ll.x==quad.lr.x && ch->c!=' ')
                    lig=1;
                /* Skip space after ligature */
                if (lig==3 && ch->c==' ')
                    {
                    lig = -1;
                    continue;
                    }
#if 0
                /*
                ** Deal correctly with ligatures
                */
                /* Indicator of second char in ligature, e.g. 'i' in 'fi' */
                if (ch->p.x==0. && ch->p.y==0.)
                    {
                    if (char_num>0)
                        {
                        fz_stext_char *ch2;
                        fz_rect rect2;
                        ch2=&ch->text[char_num-1];
                        rect2=ch2->bbox;
                        ch->p.y=ch2->p.y;
                        rect.y0+=ch2->p.y;
                        rect.y1+=ch2->p.y;
                        rect.x0=rect.x1=rect2.x0;
                        }
                    lig=1;
                    }
                /* Indicator of first char in ligature, e.g. 'f' in 'fi' */
                else if (rect.x0==0. && rect.y0<0.)
                    {
                    rect.x0 = rect.x1;
                    rect.y0 += ch->p.y;
                    }
#endif
                textchar.x1=quad.ll.x < quad.ul.x ? quad.ll.x : quad.ul.x;
                textchar.y1=quad.ul.y > quad.ur.y ? quad.ul.y : quad.ur.y;
                textchar.x2=quad.lr.x > quad.ur.x ? quad.lr.x : quad.ur.x;
                textchar.y2=quad.ll.y < quad.lr.y ? quad.ll.y : quad.lr.y;
                textchar.xp=ch->origin.x;
                textchar.yp=ch->origin.y;
                textchar.ucs=ch->c;

                /*
                ** Strange behavior in one particular PDF (modul1.pdf) file lead to this...
                ** MuPDF bugzilla #695362:
                ** "Incorrect structured-text character bounding boxes and character values"
                ** Filed 13 July 2014
                **
                ** (Not sure if we still need this in MuPDF v1.14)
                */
                dx=textchar.x2-textchar.x1;
                if (fabs(dx)>3000.)
                    {
                    if (fabs(textchar.x1-textchar.xp) < fabs(textchar.x2-textchar.xp))
                        textchar.x2 = textchar.x1 + dx/1000.;
                    else
                        textchar.x1 = textchar.x2 - dx/1000.;
                    }
                dy=textchar.y2-textchar.y1;
                if (fabs(dy)>3000.)
                    {
                    if (fabs(textchar.y1-textchar.yp) < fabs(textchar.y2-textchar.yp))
                        textchar.y2 = textchar.y1 + dy/1000.;
                    else
                        textchar.y1 = textchar.y2 - dy/1000.;
                    }
/*
printf("Char %4d: (%7.1f,%7.1f) - (%7.1f,%7.1f) (%7.1f,%7.1f)\n",
ch->c,textchar.x1,textchar.y1,textchar.x2,textchar.y2,textchar.xp,textchar.yp);
*/
#if 0
                /* If just had ligature, adjust x-values */
                if (lig==2)
                    {
                    if (wtc->n>1)
                        {
                        double xmid;
                        WTEXTCHAR *tc1,*tc2;
                        tc1=&wtc->wtextchar[wtc->n-2];
                        tc2=&wtc->wtextchar[wtc->n-1];
                        xmid = (tc1->x1 + textchar.x1)/2.;
                        tc1->x2 = tc2->x1 = tc2->xp = xmid;
                        tc2->x2 = textchar.x1;
                        }
                    else if (wtc->n>0)
                        {
                        WTEXTCHAR *tc1;
                        tc1=&wtc->wtextchar[wtc->n-1];
                        tc1->x2=textchar.x1;
                        }
                    lig=0;
                    }
                else if (lig==1)
                    lig++;
#endif
                if (boundingbox==0 || wtc->n<=0)
                    {
                    wtextchars_add_wtextchar(wtc,&textchar);
                    /* Split difference in char widths for ligature */
                    if (lig==2 && wtc->n>1)
                        {
                        wtc->wtextchar[wtc->n-1].xp =
                        wtc->wtextchar[wtc->n-2].x2 = wtc->wtextchar[wtc->n-1].x1
                           = (wtc->wtextchar[wtc->n-2].x1+wtc->wtextchar[wtc->n-1].x2)/2.;
                        }
                    }
                else
                    {
                    WTEXTCHAR *tc0;
                    tc0 = &wtc->wtextchar[0];
                    if (textchar.x1 < tc0->x1)
                        tc0->x1 = textchar.x1;
                    if (textchar.x2 > tc0->x2)
                        tc0->x2 = textchar.x2;
                    if (textchar.y1 < tc0->y1)
                        tc0->y1 = textchar.y1;
                    if (textchar.y2 > tc0->y2)
                        tc0->y2 = textchar.y2;
                    }
                }
            }
        }
    }


/*
** Get outline of PDF file into WPDFOUTLINE structure
*/
WPDFOUTLINE *wpdfoutline_read_from_pdf_file(char *filename)

    {
    fz_context *ctx;
    fz_document *doc;
    fz_outline *fzoutline;
    WPDFOUTLINE *wpdfoutline;

    wpdfoutline=NULL;
    doc=NULL;
    ctx = fz_new_context(NULL,NULL,FZ_STORE_DEFAULT);
    if (!ctx)
        return(NULL);
    fz_try(ctx)
        {
        fz_register_document_handlers(ctx);
        fz_set_aa_level(ctx,8);
        /* Sumatra version of MuPDF v1.4 -- use locally installed fonts */
        pdf_install_load_system_font_funcs(ctx);
        fz_try(ctx) { doc=fz_open_document(ctx,filename); }
        fz_catch(ctx) 
            { 
            fz_drop_context(ctx);
            return(NULL);
            }
        fzoutline=fz_load_outline(ctx,doc);
        wpdfoutline=wpdfoutline_convert_from_fitz_outline(fzoutline);
        if (fzoutline!=NULL)
            fz_drop_outline(ctx,fzoutline);
        fz_drop_document(ctx,doc);
        }
    fz_catch(ctx)
        {
        fz_drop_context(ctx);
        return(NULL);
        }
    fz_drop_context(ctx);
    return(wpdfoutline);
    }


/*
** Convert fz_outline structure to WPDFOUTLINE structure
*/
static WPDFOUTLINE *wpdfoutline_convert_from_fitz_outline(fz_outline *fzoutline)

    {
    static char *funcname="wpdfoutline_convert_from_fitz_outline";
    WPDFOUTLINE *x;
    void *p;

    if (fzoutline==NULL)
        return(NULL);
    willus_mem_alloc_warn(&p,sizeof(WPDFOUTLINE),funcname,10);
    x=(WPDFOUTLINE *)p;
    wpdfoutline_init(x);
    if (fzoutline->title!=NULL)
        {
        willus_mem_alloc_warn(&p,strlen(fzoutline->title)+1,funcname,10);
        x->title=p;
        strcpy(x->title,fzoutline->title);
        }
    /*
    if (fzoutline->dest.kind==FZ_LINK_GOTO || fzoutline->dest.kind==FZ_LINK_GOTOR)
        x->srcpage=fzoutline->dest.ld.gotor.page;
    */
    if (fzoutline->uri==NULL)
        x->srcpage=-1;
    else if (fzoutline->uri[0]=='#')
        x->srcpage=atoi(&fzoutline->uri[1])-1;
    else if (atoi(fzoutline->uri)>0)
        x->srcpage=atoi(fzoutline->uri)-1;
    else
        x->srcpage=-1;
    x->dstpage=-1;
    x->next = wpdfoutline_convert_from_fitz_outline(fzoutline->next);
    x->down = wpdfoutline_convert_from_fitz_outline(fzoutline->down);
    return(x);
    }


/*
** Save outline stored in "outline" to outline_root object.
*/
static void pdf_create_outline(fz_context *ctx,pdf_document *doc,pdf_obj *outline_root,pdf_obj *orref,WPDFOUTLINE *outline)

    {
    int ref;
    pdf_obj *first,*firstref;

    ref = pdf_create_object(ctx,doc);
    first = pdf_new_dict(ctx,doc,4);
    firstref = pdf_new_indirect(ctx,doc,ref,0);
    pdf_create_outline_1(ctx,doc,outline_root,orref,first,firstref,ref,outline);
    }

/*
** Recursive
*/
static void pdf_create_outline_1(fz_context *ctx,pdf_document *doc,pdf_obj *parent,pdf_obj *parentref,pdf_obj *dict,pdf_obj *dictref,int drefnum,WPDFOUTLINE *outline)

    {
    int count;
    pdf_obj *first,*prev;

    prev=NULL;
    first=dictref;
    count=0;
    while (outline)
        {
        pdf_obj *title,*nextdict,*nextdictref,*aref;
        int nextdictrefnum;

        title=pdf_new_string_utf8(ctx,outline->title);
        pdf_dict_puts(ctx,dict,"Title",title);
        pdf_drop_obj(ctx,title);
        aref=anchor_reference(ctx,doc,outline->dstpage);
        pdf_dict_puts(ctx,dict,"A",aref);
        pdf_drop_obj(ctx,aref);
        count++;
        if (parentref!=NULL)
           pdf_dict_puts(ctx,dict,"Parent",parentref);
        if (prev!=NULL)
           pdf_dict_puts(ctx,dict,"Prev",prev);
        if (outline->down)
            {
            pdf_obj *newdict,*newdictref;
            int newdictrefnum;

            newdictrefnum = pdf_create_object(ctx,doc);
            newdict = pdf_new_dict(ctx,doc,4);
            newdictref = pdf_new_indirect(ctx,doc,newdictrefnum,0);
            pdf_create_outline_1(ctx,doc,dict,dictref,newdict,newdictref,newdictrefnum,outline->down);
            }
        pdf_update_object(ctx,doc,drefnum,dict);
        if (outline->next==NULL)
            break;
        nextdictrefnum = pdf_create_object(ctx,doc);
        nextdict = pdf_new_dict(ctx,doc,4);
        nextdictref = pdf_new_indirect(ctx,doc,nextdictrefnum,0);
        pdf_dict_puts(ctx,dict,"Next",nextdictref);
        if (dictref!=first)
            {
            pdf_drop_obj(ctx,dictref);
            pdf_drop_obj(ctx,dict);
            }
        prev=dictref;
        dictref=nextdictref;
        dict=nextdict;
        drefnum=nextdictrefnum;
        outline = outline->next;
        }
    pdf_dict_puts(ctx,parent,"First",first);
    pdf_dict_puts(ctx,parent,"Last",dictref);
    {
    pdf_obj *countobj;

    countobj=pdf_new_int(ctx,count);
    pdf_dict_puts(ctx,parent,"Count",countobj);
    pdf_drop_obj(ctx,countobj);
    }
    pdf_update_object(ctx,doc,drefnum,dict);
    pdf_drop_obj(ctx,dict);
    pdf_drop_obj(ctx,dictref);
    }


static pdf_obj *anchor_reference(fz_context *ctx,pdf_document *doc,int pageno)

    {
    pdf_obj *pageref;
    pdf_obj *anchor,*anchorref;
    pdf_obj *array;
    pdf_obj *name;
    int arefnum;

    pageref=pdf_lookup_page_obj(ctx,doc,pageno);
    arefnum = pdf_create_object(ctx,doc);
    anchor = pdf_new_dict(ctx,doc,4);
    anchorref = pdf_new_indirect(ctx,doc,arefnum,0);
    array = pdf_new_array(ctx,doc,2);
    pdf_array_push(ctx,array,pageref);
    name = pdf_new_name(ctx,"Fit");
    pdf_array_push(ctx,array,name);
    pdf_drop_obj(ctx,name);
    pdf_dict_puts(ctx,anchor,"D",array);
    pdf_drop_obj(ctx,array);
    name = pdf_new_name(ctx,"GoTo");
    pdf_dict_puts(ctx,anchor,"S",name);
    pdf_drop_obj(ctx,name);
    pdf_update_object(ctx,doc,arefnum,anchor);
    pdf_drop_obj(ctx,anchor);
    return(anchorref);
    }


static pdf_obj *pdf_new_string_utf8(fz_context *ctx,char *string)

    {
    int *utf16;
    char *utfbuf;
    int i,j,n;
    static char *funcname="pdf_new_string_utf8";
    pdf_obj *pdfobj;

    n=strlen(string)+2;
    willus_mem_alloc_warn((void **)&utf16,sizeof(int)*n,funcname,10);
    n=utf8_to_unicode(utf16,string,n-1);
    willus_mem_alloc_warn((void **)&utfbuf,n*2+3,funcname,10);
    j=0;
    utfbuf[j++]=0xfe;
    utfbuf[j++]=0xff;
    for (i=0;i<n;i++)
        {
        utfbuf[j++]=(utf16[i]>>8)&0xff;
        utfbuf[j++]=(utf16[i]&0xff);
        }
    utfbuf[j]='\0';
    willus_mem_free((double **)&utf16,funcname);
    pdfobj=pdf_new_string(ctx,utfbuf,j);
    willus_mem_free((double **)&utfbuf,funcname);
    return(pdfobj);
    }


/*
** Text in PDF (optional crop box) to UTF-8 STRBUF.
** Crop box dims in inches
** If left<0, crop box ignored
*/
void wmupdf_utf8_strbuf_from_pdf(STRBUF *sbuf,char *pdffile0,int pageno0,
                                 double left,double top,double right, double bottom)

    {
    static WTEXTCHARS *wtcs=NULL;
    static WTEXTCHARS _wtcs;
    static WTEXTCHARS *wtcsbb,_wtcsbb;
    static int pageno=-1;
    static char pdffile[512];

    if (wtcs==NULL)
        {
        wtcs=&_wtcs;
        wtextchars_init(wtcs);
        pdffile[0]='\0';
        }
    if (pageno0!=pageno || strcmp(pdffile,pdffile0))
        {
        wtextchars_clear(wtcs);
        pageno=pageno0;
        xstrncpy(pdffile,pdffile0,511);
        wtextchars_fill_from_page(wtcs,pdffile,pageno,"");
        /* Sort by position */
        wtextchars_sort_vertically_by_position(wtcs,0);
        }
    /* Get only chars within bounding box */
    if (left>=0.)
        {
        wtcsbb=&_wtcsbb;
        wtextchars_init(wtcsbb);
        wtextchars_get_chars_inside(wtcs,wtcsbb,left*72.,top*72.,right*72.,bottom*72.);
/*
{
int i;
aprintf(ANSI_MAGENTA "BEFORE VERT SORT\n");
for (i=0;i<wtcsbb->n;i++)
{
WTEXTCHAR *wc;
wc=&wtcsbb->wtextchar[i];
printf("'%c' (%04X) xp=%8.5f, yp=%8.5f, x1=%8.5f, y1=%8.5f, x2=%8.5f, y2=%8.5f\n",
        wc->ucs,wc->ucs,wc->xp,wc->yp,wc->x1,wc->y1,wc->x2,wc->y2);
}
}
*/
        wtextchars_sort_vertically_by_position(wtcsbb,0);
/*
{
int i;
aprintf(ANSI_YELLOW "AFTER VERT SORT\n");
for (i=0;i<wtcsbb->n;i++)
{
WTEXTCHAR *wc;
wc=&wtcsbb->wtextchar[i];
printf("'%c' (%04X) xp=%8.5f, yp=%8.5f, x1=%8.5f, y1=%8.5f, x2=%8.5f, y2=%8.5f\n",
        wc->ucs,wc->ucs,wc->xp,wc->yp,wc->x1,wc->y1,wc->x2,wc->y2);
}
}
*/
        }
    else
        wtcsbb=wtcs;
    strbuf_clear(sbuf);
    wtextchars_to_strbuf_formatted(wtcsbb,sbuf);
    if (wtcsbb!=wtcs)
        wtextchars_free(wtcsbb);
    }
#endif /* HAVE_MUPDF_LIB */
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/*
** winshell.c    Windows specific calls related to Windows Shell
**
** Part of willus.com general purpose C code library.
**
** Copyright (C) 2021  http://willus.com
**
** This program is free software: you can redistribute it and/or modify
** it under the terms of the GNU Affero General Public License as
** published by the Free Software Foundation, either version 3 of the
** License, or (at your option) any later version.
**
** This program is distributed in the hope that it will be useful,
** but WITHOUT ANY WARRANTY; without even the implied warranty of
** MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
** GNU Affero General Public License for more details.
**
** You should have received a copy of the GNU Affero General Public License
** along with this program.  If not, see <http://www.gnu.org/licenses/>.
**
*/

#if (defined(__clang__) || (!defined(__GNUC__) || __GNUC__ > 4 || (__GNUC__ == 4 && __GNUC_MINOR__ >= 8)))
#include "willus.h"

#ifdef HAVE_WIN32_API
#include <windows.h>
#include <shlobj.h>
/* #include <process.h> */
#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include <math.h>
#include <ctype.h>
#include <time.h>
#include <conio.h>

/*
** Resolve a windows shortcut into it's full target name.
** If wide, shortcut and target are treated as wide ptrs, otherwise char.
*/
int win_resolve_shortcut(void *shortcut0,void *target0,int maxlen,int wide)

    {
    WCHAR *shortcutw,*targetw;
    char *shortcut,*target;
	IShellLinkW *psl = NULL;
    static char *funcname="win_resolve_shortcut";

	if (target0 == NULL)
		return(0);
    shortcutw=(WCHAR *)shortcut0;
    shortcut=(char *)shortcut0;
    targetw=(WCHAR *)target0;
    target=(char *)target0;
    if (wide)
    	target[0]='\0';
    else
        targetw[0]=0;
    /*
	** Get a pointer to the IShellLink interface. It is assumed that CoInitialize
	** has already been called.
    */
	HRESULT hres = CoCreateInstance(&CLSID_ShellLink,NULL,CLSCTX_INPROC_SERVER,
                                    &IID_IShellLinkW,(LPVOID*)&psl);
	if (SUCCEEDED(hres))
        {
		/* Get a pointer to the IPersistFile interface. */
		IPersistFile *ppf = NULL;

		hres = psl->lpVtbl->QueryInterface(psl,&IID_IPersistFile,(void**)&ppf);
		if (SUCCEEDED(hres))
            {
			/* Add code here to check return value from MultiByteWideChar for success. */
			/* Load the shortcut. */
/*
** MinGW doesn't appear to define this...
#ifdef _UNICODE
			hres = ppf->lpVtbl->Load(ppf,shortcut,STGM_READ);
#else
*/
            if (!wide)
                {
    			WCHAR widestr[512];

                widestr[0]='\0';
	    		/* Ensure that the string is Unicode. */
	    		MultiByteToWideChar(CP_ACP,0,shortcut,-1, widestr,511);
	    		hres = ppf->lpVtbl->Load(ppf,widestr,STGM_READ);
                }
            else
                hres = ppf->lpVtbl->Load(ppf,shortcutw,STGM_READ);
/*
#endif
*/
			if (SUCCEEDED(hres))
                {
				/* Resolve the link. */
				hres = psl->lpVtbl->Resolve(psl,GetDesktopWindow(),0);
				if (SUCCEEDED(hres))
                    {
                    if (!wide)
                        {
                        short *buf;

                        willus_mem_alloc_warn((void **)&buf,maxlen*sizeof(short),funcname,10);
                        hres = psl->lpVtbl->GetPath(psl,(WCHAR *)buf,maxlen,NULL,SLGP_RAWPATH);
                        wide_to_char(target,buf);
                        }
                    else
                        hres = psl->lpVtbl->GetPath(psl,targetw,maxlen,NULL,SLGP_RAWPATH);
                    }
			    }
			ppf->lpVtbl->Release(ppf);
		    }
		psl->lpVtbl->Release(psl);
	    }
	return(SUCCEEDED(hres) ? 1 : 0);
    }


/*
** Returns 0 if user cancels, 1 otherwise
** foldername[] must have MAX_PATH (260) characters allocated
*/
int winshell_get_foldername(char *foldername,char *title)

    {
    BROWSEINFO *bi,_bi;
    PCIDLIST_ABSOLUTE pidl;

    bi=&_bi;
    bi->hwndOwner = NULL;
    bi->pidlRoot = NULL;  /* Start folder */
    bi->pszDisplayName = foldername;
    bi->lpszTitle = title;
    bi->ulFlags = BIF_EDITBOX | BIF_VALIDATE | BIF_NEWDIALOGSTYLE | BIF_USENEWUI;
    bi->lpfn = NULL;
    bi->lParam = 0;
    bi->iImage = 0;
    pidl=SHBrowseForFolder(bi);
    if (pidl==NULL)
        return(0);
    if (SHGetPathFromIDList(pidl,foldername))
        return(1);
    return(0);
    }

/*
** Returns 0 if user cancels, 1 otherwise
** foldername[] must have MAX_PATH (260) characters allocated
*/
int winshell_get_foldernamew(short *foldername,char *title)

    {
    BROWSEINFOW *bi,_bi;
    PCIDLIST_ABSOLUTE pidl;
    short *wtitle;

    wtitle=char_to_wide(NULL,title);
    bi=&_bi;
    bi->hwndOwner = NULL;
    bi->pidlRoot = NULL;  /* Start folder */
    bi->pszDisplayName = (LPWSTR)foldername;
    bi->lpszTitle = (LPWSTR)wtitle;
    bi->ulFlags = BIF_EDITBOX | BIF_VALIDATE | BIF_NEWDIALOGSTYLE | BIF_USENEWUI;
    bi->lpfn = NULL;
    bi->lParam = 0;
    bi->iImage = 0;
    pidl=SHBrowseForFolderW(bi);
    if (pidl==NULL)
        return(0);
    if (SHGetPathFromIDListW(pidl,(LPWSTR)foldername))
        return(1);
    return(0);
    }

#endif /* HAVE_WIN32_API */
#endif /* GNU C version test */
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/*
** token.c  Get next token from a file or buffer.
**
** Part of willus.com general purpose C code library.
**
** Copyright (C) 2012  http://willus.com
**
** This program is free software: you can redistribute it and/or modify
** it under the terms of the GNU Affero General Public License as
** published by the Free Software Foundation, either version 3 of the
** License, or (at your option) any later version.
**
** This program is distributed in the hope that it will be useful,
** but WITHOUT ANY WARRANTY; without even the implied warranty of
** MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
** GNU Affero General Public License for more details.
**
** You should have received a copy of the GNU Affero General Public License
** along with this program.  If not, see <http://www.gnu.org/licenses/>.
**
*/

#include <stdio.h>
#include <ctype.h>
#include <string.h>
#include <stdlib.h>
#include "willus.h"

static int allow_escapes = 1;
static int inited = 0;
static char allowed_white[64];

#define QUOTE(x)    ((x)=='\"' || (x)=='\'')
#define TRUE        1
#define FALSE       0

static int token_space(int ch);
static int token_nextline(FILE *f,int *linenum);
static void token_incline(int *linenum);
static void token_decline(int *linenum);


void cmdlineinput_init(CMDLINEINPUT *cl,int argc,char *argv[],char *opt_string)

    {
    cl->p = opt_string;
    cl->index = 0;
    cl->i=1;
    cl->argv=argv;
    cl->argc=argc;
    cl->cmdarg[0]='\0';
    }


char *cmdlineinput_next(CMDLINEINPUT *cl)

    {
    if (cl->p!=NULL)
        {
        if (token_next_from_string(cl->cmdarg,cl->p,&cl->index,1024))
            return(cl->cmdarg);
        else
            cl->p=NULL;
        }
    if (cl->i>=cl->argc)
        return(NULL);
    strncpy(cl->cmdarg,cl->argv[cl->i],1023);
    cl->cmdarg[1023]='\0';
    cl->i++;
    return(cl->cmdarg);
    }
        
    
/*
** Currently does not handle a double-quote within a double-quote.
** (e.g. a back-slashed double-quote)
*/
int token_next_from_string(char *dst,char *src,int *index,int max)

    {
    int     i,j;

    i=(*index);
    for (;src[i]==' ' || src[i]=='\t' || src[i]=='\n' || src[i]=='\r';i++);
    (*index)=i;
    if (src[i]=='\0')
        return(0);

    /* Is it quoted? */
    if (src[i]=='\"')
        {
        for (j=0,i++;src[i]!='\"' && src[i]!='\0';i++)
            {
            if (j<max-1)
                dst[j++]=src[i];
            }
        dst[j]='\0';
        if (src[i]=='\"')
            i++;
        }
    else
        {
        /* Not quoted */
        for (j=0;src[i]!=' ' && src[i]!='\t' && src[i]!='\n' 
                             && src[i]!='\r' && src[i]!='\0';i++)
            if (j<max-1)
                dst[j++]=src[i];
        dst[j]='\0';
        }
    for (;src[i]==' ' || src[i]=='\t' || src[i]=='\n' || src[i]=='\r';i++);
    (*index)=i;
    return(-1);
    }


void token_set_white(char *s)

    {
    strcpy(allowed_white,s);
    inited=1;
    }


void token_set_escapes(int status)

    {
    allow_escapes = status;
    }


/*
** nexttoken(FILE *stream, char *string, int max,int sameline)
**
** 1.  Skips past any white space (including ";" comments) to the
**     next character in the file.  NOTE that = and , are treated
**     as white space.
**
**     If the end of the file is encountered, a zero-length string
**     is returned, and the boolean value FALSE is returned.
**
**     If sameline==1 and a '\n' is encountered in the white
**     space, a zero-length string is returned, but TRUE is returned.
**     The file pointer is left pointing to the beginning of the
**     next line.
**
** 2.  Collects the next set of contiguous characters into the
**     string variable.  If the next contiguous string has more
**     characters than "max", then ALL of the characters are
**     read (i.e. the token is exhausted), but only the first
**     "max" characters are stored to the string.
**
**     Examples of a contiguous string:
**
**     a.  this_is_one_token
**     b.  "this is one token"
**     c.  'this is one token'
**     d.  'this " is " one " token'
**     e.  "this is one "\  "token"
**     f.  "this is one "\  any text without quotes can go here
**         and will be ignored.  "token"
**     g.   this_is_one_\   (a linefeed must immediately follow the \)
**          token
**     Note:  e., f., g. only if token_set_escapes(0) NOT called.
**
**     If a token splits across lines using the "\ method,
**     the value of sameline has no effect.
**
**     Tokens may not split across lines unless a \ is put at the
**     end of the line or after the last quote mark.
**
**     IF token_set_escapes(0) was NOT CALLED, these will also
**     be interpreted:
**     Special characters:  \n puts a linefeed in the string
**                          \f puts a formfeed in the string
**                          \" puts a double quote in the string
**                          \xHH puts binary byte HH (hex) into the string
**                             There MUST be two and only two digits
**                             specified for the hex value.
**                          \\ puts a backslash in the string
**
** 3.  The file pointer is left pointing to the first
**     white-space character which terminates the string.
**
**     If a token has quotes around it, the file pointer is left
**     pointing to the character just after the quote.
**
*/
int token_next(FILE *f,char *string,int max,int sameline,int *linenum,int *quoted)

    {
    int     c,j,d1,d2,qc;

    if (!inited)
        {
        strcpy(allowed_white," \n\f\t,=\x1a");
        inited=1;
        }
    string[0]='\0';
    if (quoted!=NULL)
        (*quoted)=0;
    for (c=fgetc(f);c!=EOF;c=fgetc(f))
        {
        if (c=='\n')
            token_incline(linenum);
        if (c=='\n' && sameline)
            return(TRUE);
        if (c==';')
            {
            if (!token_nextline(f,linenum))
                return(FALSE);
            if (sameline)
                return(TRUE);
            continue;
            }
        if (!token_space(c))
            break;
        }
    if (c==EOF)
        return(FALSE);
    j=0;
    if (!QUOTE(c))
        {
        string[j++]=c;
        for (c=fgetc(f);c!=EOF && c!=';' && !token_space(c);c=fgetc(f))
            if (j<max)
                string[j++]=c;
        if (c=='\n')
            token_incline(linenum);
        }
    else
        {
        if (quoted!=NULL)
            (*quoted)=1;
        qc=c;
        while (1)
            {
            for (c=fgetc(f);c!=EOF && c!=qc && c!='\n';c=fgetc(f))
                {
                if (allow_escapes && c=='\\')
                    {
                    c=fgetc(f);
                    if (c==EOF)
                        break;
                    if (c=='\n')
                        {
                        token_incline(linenum);
                        continue;
                        }
                    else if (c=='n')
                        {
                        if (j<max)
                            string[j++]='\n';
                        }
                    else if (c=='f')
                        {
                        if (j<max)
                            string[j++]='\f';
                        }
                    else if (c=='\"')
                        {
                        if (j<max)
                            string[j++]='\"';
                        }
                    else if (c=='x')
                        {
                        d1=tolower(fgetc(f));
                        d2=tolower(fgetc(f));
                        if (d1>'9')
                            d1=d1-'a'+10;
                        else
                            d1=d1-'0';
                        if (d2>'9')
                            d2=d2-'a'+10;
                        else
                            d2=d2-'0';
                        string[j++]=(char)((d1<<4)+d2);
                        }
                    else
                        {
                        if (j<max)
                            string[j++]=c;
                        }
                    continue;
                    }
                else
                    {
                    if (j<max)
                        string[j++]=c;
                    }
                }
            if (c=='\n')
                token_incline(linenum);
            if (c==qc)
                {
                c=fgetc(f);
                if (c=='\n')
                    token_incline(linenum);
                if (allow_escapes && c=='\\')
                    {
                    for (c=fgetc(f);1;c=fgetc(f))
                        if (c==EOF || c=='\"' || (c==';' && !token_nextline(f,linenum)))
                            break;
                    if (c==qc)
                        continue;
                    }
                }
            break;
            }
        }
    string[j]='\0';
    /* Note that fseek(f,-1L,1) on a non-binary opened file can be risky. */
    fseek(f,-1L,1);
    c=fgetc(f);
    fseek(f,-1L,1);
    if (c=='\n')
        token_decline(linenum);
    return(TRUE);
    }


static int token_space(int ch)

    {
    int i;

    for (i=0;i<64 && allowed_white[i]!='\0';i++)
        if (ch==allowed_white[i])
            return(-1);
    return(0);
    }


static int token_nextline(FILE *f,int *linenum)

    {
    int     c;

    while ((c=fgetc(f))!=EOF && c!='\n');
    if (c=='\n')
        token_incline(linenum);
    return(c!=EOF);
    }


static void token_incline(int *linenum)

    {
    if (linenum!=NULL)
        (*linenum) = (*linenum)+1;
    }


static void token_decline(int *linenum)

    {
    if (linenum!=NULL)
        (*linenum) = (*linenum)-1;
    }
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/*
** wfile.c      Multiplatform file utilities for WIN32, DOS, and UNIX.
**              Can be compiled under gcc for unix, DJGPP, MS Visual C++,
**              or Turbo C.
**
** Part of willus.com general purpose C code library.
**
** Copyright (C) 2022  http://willus.com
**
** This program is free software: you can redistribute it and/or modify
** it under the terms of the GNU Affero General Public License as
** published by the Free Software Foundation, either version 3 of the
** License, or (at your option) any later version.
**
** This program is distributed in the hope that it will be useful,
** but WITHOUT ANY WARRANTY; without even the implied warranty of
** MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
** GNU Affero General Public License for more details.
**
** You should have received a copy of the GNU Affero General Public License
** along with this program.  If not, see <http://www.gnu.org/licenses/>.
**
*/

#include "willus.h"

#if (defined(UNIX) && defined(WIN32))
#undef UNIX
#endif
#if (defined(WIN32))
#include <windows.h>
#include <direct.h>
#include <errno.h>
#include <io.h>
#endif
#include <stdio.h>
#ifdef MSDOS16
#include <fcntl.h>
#include <sys\types.h>
#include <sys\stat.h>
#include <dos.h>
#include <dir.h>
#endif
#ifdef UNIX
#include <sys/types.h>
#include <sys/stat.h>
#include <dirent.h>
#include <unistd.h>
#include <errno.h>
#endif
/* Get rmdir() prototype for MINGW--not sure why I have to do this. */
#ifdef MINGW
int rmdir(const char *);
#endif

#ifdef DJEMXWIN32
#define HFILE_ERROR ((HFILE)-1)
#endif

#include <stdlib.h>
#include <string.h>
#include <ctype.h>
#include <time.h>

#define relation(x,y)  ((x)<(y) ? -1 : 1)
#define COMPARE(x)     if ((d1->x)!=(d2->x)) \
                           return (relation(d1->x,d2->x))


#ifdef SLASH
#undef SLASH
#endif
#ifdef COLON
#undef COLON
#endif
#if (defined(WIN32) || defined(MSDOS))
#define SLASH   '\\'
#ifdef WIN32
#define ALLFILES    "*"
#else
#define ALLFILES    "*.*"
#endif
#define COLON
#else
#define SLASH   '/'
#define ALLFILES    "*"
#endif


/*
static int divider(int c);
*/


#ifdef UNIX
static int unix_findfirst(const char *spec,wfile *wptr);
static int unix_findnext(wfile *wptr);
static void unix_close(wfile *wptr);
static int unix_is_regular_file(char *filename);
static double unix_size(char *filename);
static int unix_status(char *filename);
static int unix_is_symlink(char *filename,char *src);
static int unix_date(const char *filename,struct tm *filedate);
/*
static int dos_style_match(char *pattern,char *name);
*/
#endif /* UNIX */

#ifdef MSDOS16
static int msdos_findfirst(const char *spec,wfile *wptr);
static int msdos_findnext(wfile *wptr);
static int msdos_date(const char *filename,struct tm *filedate);
static int msdos_status(char *filename);
#endif

/*
static char *spaces(int level);
*/
static int wfile_remove_dir_1(char *path,int recursive);
static int wfile_recaddone(RFIND *rf);
static void wfile_wfile_init(wfile *wf);
static FILIST *wfile_lastptr(RFIND *rf);
static void wfile_wf2rf(RFIND *rf);
static int wfile_recfreelast(RFIND *rf);
static int wfile_correct_exe(char *basename,char *correctname,char *fullname);
static double generic_size(char *filename);
static int wfile_makedir_ascii(char *path);

/* Prevent DJGPP from globbing */
#ifdef DJGPP
void *__crt0_glob_function(void);
void *__crt0_glob_function(void)

    {
    return(NULL);
    }
#endif




int wfile_is_archive(char *filename)

    {
    static char *archexts[]={"zip","7z",""};
    int i;

    for (i=0;archexts[i][0]!='\0';i++)
        if (!stricmp(wfile_ext(filename),archexts[i]))
            return(1);
    return(0);
    }


double wfile_file_age_secs(char *filename)

    {
    time_t tnow;
    struct tm date;
    struct tm fdate;
    double secs;

    time(&tnow);
    date=(*localtime(&tnow));
    if (!wfile_date(filename,&fdate))
        return(-1.0);
    secs=wfile_date_diff(&date,&fdate);
    if (secs<0.)
        secs=0.;
    return(secs);
    }


/*
** Returns the difference between the two dates (d2-d1) in seconds.
*/
double wfile_date_diff(struct tm *d2,struct tm *d1)

    {
    time_t t1,t2;

    t1=mktime(d1);
    t2=mktime(d2);
    return(difftime(t2,t1));
    }


int wfile_be_read(void *ptr,int elsize,int nobj,FILE *f)

    {
#ifdef WILLUS_BIGENDIAN
    return(fread(ptr,elsize,nobj,f));
#else
    char *a;
    int i,j,status,n2,nread;

    if (elsize<2)
        return(fread(ptr,elsize,nobj,f));
    a=(char *)ptr;
    n2=elsize/2;
    nread=0;
    for (i=0,a=(char *)ptr;i<nobj;i++,a+=elsize)
        {
        if ((status=fread(a,elsize,1,f))<1) 
            return(nread);
        nread++;
        for (j=0;j<n2;j++)
            {
            char c;
            c=a[j];
            a[j]=a[elsize-j-1];
            a[elsize-j-1]=c; 
            }
        }
    return(nread);
#endif
    }


int wfile_be_write(void *ptr,int elsize,int nobj,FILE *f)

    {
#ifdef WILLUS_BIGENDIAN
    return(fwrite(ptr,elsize,nobj,f));
#else
    char *a,*b;
    int i,j,status,n2,nwritten;
    static char *funcname="wfile_be_write";
    void *vp;
    double *dp;

    if (elsize<2)
        return(fwrite(ptr,elsize,nobj,f));
    a=(char *)ptr;
    n2=elsize/2;
    nwritten=0;
    willus_mem_alloc_warn(&vp,elsize,funcname,10);
    b=(char *)vp;
    for (i=0,a=(char *)ptr;i<nobj;i++,a+=elsize)
        {
        memcpy(b,a,elsize);
        for (j=0;j<n2;j++)
            {
            char c;
            c=b[j];
            b[j]=b[elsize-j-1];
            b[elsize-j-1]=c; 
            }
        if ((status=fwrite(b,elsize,1,f))<1) 
            {
            dp=(double *)b;
            willus_mem_free(&dp,funcname);
            b=(char *)dp;
            return(nwritten);
            }
        nwritten++;
        }
    dp=(double *)b;
    willus_mem_free(&dp,funcname);
    b=(char *)dp;
    return(nwritten);
#endif
    }


int wfile_ascii(char *filename,int maxcheck)

    {
    int i,c;
    FILE *f;

    f=wfile_fopen_utf8(filename,"rb");
    if (f==NULL)
        return(0);
    for (i=0;i<maxcheck;i++)
        {
        c=fgetc(f);
        if (c==EOF)
            break;
        if (!((c>=7 && c<=13) || (c>=32 && c<=127)))
            {
            fclose(f);
            return(0);
            }
        }
    fclose(f);
    return(1);
    }


int wfile_is_zipfile(char *filename)

    {
    return(!stricmp(wfile_ext(filename),"zip"));
    }


char *wfile_ext(char *dst)

    {
    int i;

    for (i=strlen(dst)-1;i>=0 && dst[i]!='.' && dst[i]!=':' && dst[i]!='/'
                              && dst[i]!='\\';i--);
    if (i>=0 && dst[i]=='.')
        return(&dst[i+1]);
    else
        return(&dst[strlen(dst)]);
    }


/*
** Replace any existing extension in "src" string with "ext".
** If no extension on "src" string, then append "ext".
*/
void wfile_newext(char *dst,char *src,char *ext)

    {
    int i;

    if (src!=NULL)
        strcpy(dst,src);
    for (i=strlen(dst)-1;i>=0 && dst[i]!='.' && dst[i]!=':' && dst[i]!='/'
                              && dst[i]!='\\';i--);
    if (dst[i]=='.')
        {
        if (ext==NULL || ext[0]=='\0')
            dst[i]='\0';
        else
            strcpy(&dst[i+1],ext[0]=='.' ? &ext[1]:ext);
        }
    else
        if (ext!=NULL && ext[0]!='\0')
            sprintf(&dst[strlen(dst)],".%s",ext[0]=='.' ? &ext[1] : ext);
    }


/*
** Strip extension from "src" and put into "dst".
** src can be NULL or ==dst.
*/
void wfile_stripext(char *dst,char *src)

    {
    int i;

    if (src!=NULL && dst!=src)
        strcpy(dst,src);
    for (i=strlen(dst)-1;i>=0 && dst[i]!='.' && dst[i]!=':' && dst[i]!='/'
                              && dst[i]!='\\';i--);
    if (dst[i]=='.')
        dst[i]='\0';
    }


char *wfile_getenv(char *envvar)

    {
#ifdef WIN32
    static char envvalue[1024];
    return(!GetEnvironmentVariable(envvar,envvalue,1023) ? NULL : envvalue);
#else
    return(getenv(envvar));
#endif
    }


int wfile_findfirst(const char *spec,wfile *wptr)

    {
#if (defined(HAVE_WIN32_API))
    if (wsys_win32_api())
        {
        WIN32_FIND_DATAW *fd;
        short *specw;
        char *fname;
        static char *funcname="wfile_findfirst";

        fd=(WIN32_FIND_DATAW *)wptr->ds;
        wfile_basepath(wptr->path,spec);
        utf8_to_utf16_alloc((void **)&specw,(char *)spec);
        wptr->winhandle=(void *)FindFirstFileW((LPWSTR)specw,fd);
        willus_mem_free((double **)&specw,funcname);
        if ((HANDLE)wptr->winhandle==INVALID_HANDLE_VALUE)
            return(0);
        utf16_to_utf8_alloc((void **)&fname,(short *)fd->cFileName);
        wfile_fullname(wptr->fullname,wptr->path,fname);
        strcpy(wptr->basename,fname);
        willus_mem_free((double **)&fname,funcname);
        win_file_windate_to_tm(&wptr->date,&fd->ftLastWriteTime,wptr->fullname);
        wptr->size = (double)fd->nFileSizeLow;
        if (fd->nFileSizeHigh!=0)
            wptr->size += (double)fd->nFileSizeHigh * 4294967296.0;
        wptr->attr = 0;
        if (fd->dwFileAttributes&FILE_ATTRIBUTE_ARCHIVE)
            wptr->attr |= WFILE_ARCHIVE;
        if (fd->dwFileAttributes&FILE_ATTRIBUTE_DIRECTORY)
            wptr->attr |= WFILE_DIR;
        if (fd->dwFileAttributes&FILE_ATTRIBUTE_SYSTEM)
            wptr->attr |= WFILE_SYSTEM;
        if (fd->dwFileAttributes&FILE_ATTRIBUTE_HIDDEN)
            wptr->attr |= WFILE_HIDDEN;
        if (fd->dwFileAttributes&FILE_ATTRIBUTE_READONLY)
            wptr->attr |= WFILE_READONLY;
        if (fd->dwFileAttributes&FILE_ATTRIBUTE_REPARSE_POINT)
            wptr->attr |= WFILE_SYMLINK;
        return(1);
        }
    else
#if (defined(UNIX))
        return(unix_findfirst(spec,wptr));
#elif (defined(MSDOS))
                return(msdos_findfirst(spec,wptr));
#else
                return(0);
#endif

#elif (defined(UNIX))
    return(unix_findfirst(spec,wptr));
#elif (defined(MSDOS))
    return(msdos_findfirst(spec,wptr));
#else
    return(0);
#endif
    }


int wfile_findnext(wfile *wptr)

    {
#if (defined(HAVE_WIN32_API))
    if (wsys_win32_api())
        {
        WIN32_FIND_DATAW *fd;

        if ((HANDLE)wptr->winhandle==INVALID_HANDLE_VALUE)
            return(0);
        fd=(WIN32_FIND_DATAW *)wptr->ds;
        if (FindNextFileW((HANDLE)wptr->winhandle,fd))
            {
            char *fname;
            static char *funcname="wfile_findfirst";

            utf16_to_utf8_alloc((void **)&fname,(short *)fd->cFileName);
            wfile_fullname(wptr->fullname,wptr->path,fname);
            strcpy(wptr->basename,fname);
            willus_mem_free((double **)&fname,funcname);
            win_file_windate_to_tm(&wptr->date,&fd->ftLastWriteTime,wptr->fullname);
            wptr->size = (double)fd->nFileSizeLow;
            if (fd->nFileSizeHigh!=0)
                wptr->size += (double)fd->nFileSizeHigh * 4294967296.0;
            wptr->attr = 0;
            if (fd->dwFileAttributes&FILE_ATTRIBUTE_ARCHIVE)
                wptr->attr |= WFILE_ARCHIVE;
            if (fd->dwFileAttributes&FILE_ATTRIBUTE_DIRECTORY)
                wptr->attr |= WFILE_DIR;
            if (fd->dwFileAttributes&FILE_ATTRIBUTE_SYSTEM)
                wptr->attr |= WFILE_SYSTEM;
            if (fd->dwFileAttributes&FILE_ATTRIBUTE_HIDDEN)
                wptr->attr |= WFILE_HIDDEN;
            if (fd->dwFileAttributes&FILE_ATTRIBUTE_READONLY)
                wptr->attr |= WFILE_READONLY;
            if (fd->dwFileAttributes&FILE_ATTRIBUTE_REPARSE_POINT)
                wptr->attr |= WFILE_SYMLINK;
            return(1);
            }
        wfile_findclose(wptr);
        return(0);
        }
    else
#if (defined(UNIX))
        return(unix_findnext(wptr));
#elif (defined(MSDOS))
                return(msdos_findnext(wptr));
#else
                return(0);
#endif

#elif (defined(UNIX))
    return(unix_findnext(wptr));
#elif (defined(MSDOS))
    return(msdos_findnext(wptr));
#else
    return(0);
#endif
    }


void wfile_findclose(wfile *wptr)

    {
#if (defined(WIN32))
    if (wsys_win32_api())
        {
        if ((HANDLE)wptr->winhandle==INVALID_HANDLE_VALUE)
            return;
        FindClose((HANDLE)wptr->winhandle);
        wptr->winhandle = (void *)INVALID_HANDLE_VALUE;
        }
    else
#if (defined(UNIX))
        unix_close(wptr);
#else
                return;
#endif

#elif (defined(UNIX))
    unix_close(wptr);
#endif
    }

/*
** This function returns date of last file modification
** Return 0 if can't get date, 1 if can, -1 if not supported
*/
int wfile_date(const char *filename,struct tm *filedate)

    {
#if (defined(HAVE_WIN32_API))
    void *handle;
//    OFSTRUCT    buf;
    FILETIME    ctime,mtime,atime;

    if (wsys_win32_api())
        {
        char fn2[MAXFILENAMELEN];

        strcpy(fn2,filename);
        /* If a folder, use a different method since CreateFile doesn't work */
        /* the way I have it set up.                                         */
#ifndef NO_FILELIST
        if (wfile_status(fn2)==2)
            {
            FILELIST *fl,_fl;
            fl=&_fl;
            filelist_init(fl);
            filelist_fill_from_disk_1(fl,fn2,0,1);
            if (fl->n==1)
                {
                (*filedate)=fl->entry[0].date;
                filelist_free(fl);
                return(1);
                }
            filelist_free(fl);
            }
#endif
        /* Weird bug:  If I don't use the full path, then sometimes */
        /* this returns an incorrect result.                        */
        /* Started using CreateFile instead of OpenFile because OpenFile */
        /* can't handle long paths.  4-16-09                             */
        handle=win_shared_handle_utf8(fn2);
//printf("handle=%d, HFILE_ERROR=%d\n",(int)handle,(int)INVALID_HANDLE_VALUE);
//printf("error=%s\n",win_lasterror());
        if (handle==NULL)
            return(0);
        if (!GetFileTime((HANDLE)handle,&ctime,&atime,&mtime))
            {
            win_close_handle(handle);
            return(0);
            }
        win_close_handle(handle);
        win_file_windate_to_tm(filedate,&mtime,(char *)fn2);
        return(1);
        }
    else
#if (defined(UNIX))
        return(unix_date(filename,filedate));
#elif (defined(MSDOS))
                return(msdos_date(filename,filedate));
#else
                return(-1);
#endif

#elif (defined(UNIX))
    return(unix_date(filename,filedate));
#elif (defined(MSDOS))
    return(msdos_date(filename,filedate));
#else
    return(-1);
#endif
    }


/*
** Add/subtract seconds from date
*/
void wfile_date_add_seconds(struct tm *date,double secs)

    {
    int min,isecs;

    while (secs>=86400.)
        {
        wfile_increment_day(date);
        secs-=86400.;
        }
    while (secs<=-86400.)
        {
        wfile_decrement_day(date);
        secs+=86400.;
        }
    while (secs>=3600)
        {
        wfile_date_increment_hour(date);
        secs-=3600;
        }
    while (secs<=-3600)
        {
        wfile_date_decrement_hour(date);
        secs+=3600;
        }
    if (secs>0)
        {
        min=secs/60;
        secs -= (min*60);
        isecs = (int)(secs+.5);
        date->tm_sec += isecs;
        if (date->tm_sec > 59)
            {
            date->tm_sec -= 60;
            min++;
            }
        date->tm_min += min;
        if (date->tm_min > 59)
            {
            date->tm_min -= 60;
            wfile_date_increment_hour(date);
            }
        }
    else
        {
        secs = -secs;
        min=secs/60;
        secs -= (min*60);
        isecs = (int)(secs+.5);
        date->tm_sec -= isecs;
        if (date->tm_sec < 0)
            {
            date->tm_sec += 60;
            min++;
            }
        date->tm_min -= min;
        if (date->tm_min < 0)
            {
            date->tm_min += 60;
            wfile_date_decrement_hour(date);
            }
        }
    }


void wfile_date_add_hours(struct tm *date,int nhours)

    {
    int i;
    if (nhours>0)
        for (i=0;i<nhours;i++)
            wfile_date_increment_hour(date);
    else
        for (i=0;i<-nhours;i++)
            wfile_date_decrement_hour(date);
    }

/*
void wfile_date_increment_hour(struct tm *date)

    {
    static int dom[12]={31,28,31,30,31,30,31,31,30,31,30,31};
    date->tm_hour++;
    if (date->tm_hour>23)
        {
        date->tm_hour=0;
        date->tm_mday++;
        date->tm_wday = (date->tm_wday+1)%7;
        date->tm_yday = (date->tm_yday+1)%365;
        if (date->tm_mday > dom[date->tm_mon])
            {
            date->tm_mday=1;
            date->tm_mon++;
            if (date->tm_mon>11)
                {
                date->tm_mon=0;
                date->tm_year++;
                }
            }
        }
    }


void wfile_date_decrement_hour(struct tm *date)

    {
    static int dom[12]={31,28,31,30,31,30,31,31,30,31,30,31};
    date->tm_hour--;
    if (date->tm_hour<0)
        {
        date->tm_hour=23;
        date->tm_mday--;
        date->tm_wday = (date->tm_wday+6)%7;
        date->tm_yday = (date->tm_yday+364)%365;
        if (date->tm_mday < 1)
            {
            date->tm_mday=dom[(date->tm_mon+11)%12];
            date->tm_mon--;
            if (date->tm_mon<0)
                {
                date->tm_mon=11;
                date->tm_year--;
                }
            }
        }
    }
*/
   

/*
** Uses "touch" command in Unix/Linux.
*/
void wfile_set_mod_date(char *filename,struct tm *date)

    {
#ifdef HAVE_WIN32_API
    win_set_mod_filetime(filename,date);
#else
    char cmdbuf[MAXFILENAMELEN];
    int i,has_a_space;

    has_a_space=0;
    for (i=0;filename[i]!='0';i++)
        if (filename[i]==' ')
            {
            has_a_space=1;
            break;
            }
    if (has_a_space)
        sprintf(cmdbuf,"touch -t %02d%02d%02d%02d%02d.%02d \"%s\"",
                date->tm_year%100,date->tm_mon+1,date->tm_mday,
                date->tm_hour,date->tm_min,date->tm_sec,filename);
    else
        sprintf(cmdbuf,"touch -t %02d%02d%02d%02d%02d.%02d %s",
                date->tm_year%100,date->tm_mon+1,date->tm_mday,
                date->tm_hour,date->tm_min,date->tm_sec,filename);
    system(cmdbuf);
#endif
    }


/*
** see rpp.c in utility folder!
*/
int wfile_is_symlink_ex(char *filename,char *src)

    {
#if (defined(UNIX))
    return(unix_is_symlink(filename,src));
#elif (defined(WIN32) || defined(WIN64))
    int status;
    status=win_symlink(filename,src,255,NULL);
    return(status==1 || status==2);
#else
    return(0);
#endif
    }


int wfile_is_symlink(char *filename)

    {
    return(wfile_is_symlink_ex(filename,NULL));
    }

/*
** Is file not a device and not a pipe, etc.?
*/
int wfile_is_regular_file(char *filename)

    {
#if (defined(WIN32))
    return(1);
#elif (defined(UNIX))
    return(unix_is_regular_file(filename));
#else
    return(1);
#endif
    }


int wfile_saved_during_daylight_savings(char *filename)

    {
    struct tm  filedate;

    wfile_date(filename,&filedate);
    if (filedate.tm_isdst < 0)
        {
        time_t t;
        struct tm *lt;
        t=mktime(&filedate);
        lt=localtime(&t);
        filedate.tm_isdst = lt->tm_isdst;
        }
    return(filedate.tm_isdst);
    }


void wfile_increment_hour(struct tm *ts)

    {
    /* Increment hour */
    ts->tm_hour++;
    if (ts->tm_hour<=23)
        return;

    /* Increment day */
    ts->tm_hour=0;
    wfile_increment_day(ts);
    }


void wfile_increment_day(struct tm *ts)

    {
    int dim;

    ts->tm_mday++;
    if (ts->tm_yday>=0)
        ts->tm_yday++;
    if (ts->tm_wday>=0)
        ts->tm_wday = (ts->tm_wday+1)%7;
    dim=wfile_days_in_month(ts);
    if (ts->tm_mday<=dim)
        return;

    /* Increment month */
    ts->tm_mday=1;
    ts->tm_mon++;
    if (ts->tm_mon<=11)
        return;

    /* Increment year */
    ts->tm_mon=0;
    ts->tm_year++;
    ts->tm_yday=0;
    }


void wfile_decrement_hour(struct tm *ts)

    {
    /* Decrement hour */
    ts->tm_hour--;
    if (ts->tm_hour>=0)
        return;

    /* Decrement day */
    ts->tm_hour=23;
    wfile_decrement_day(ts);
    }


void wfile_decrement_day(struct tm *ts)

    {
    ts->tm_mday--;
    if (ts->tm_yday>=0)
        ts->tm_yday--;
    if (ts->tm_wday>=0)
        ts->tm_wday = (ts->tm_wday+6)%7;
    if (ts->tm_mday>=1)
        return;
    /* Decrement month */
    if (ts->tm_mon<=0)
        {
        /* Decrement year */
        ts->tm_year--;
        ts->tm_mon=11;
        ts->tm_yday=wfile_days_in_year(ts->tm_year+1900);
        }
    else
        ts->tm_mon--;
    ts->tm_mday=wfile_days_in_month(ts);
    }    


int wfile_days_in_month(struct tm *ts)

    {
    static int dim[12]={31,28,31,30,31,30,31,31,30,31,30,31};

    if (ts->tm_mon!=1)
        return(dim[ts->tm_mon]);
    if (wfile_leap_year(ts->tm_year+1900))
        return(29);
    return(28);
    }

/*
** Only requires tm_year, tm_mon, and tm_mday to be filled in
*/
int wfile_days_since_jan_1_1900(struct tm *date)

    {
    int i,days,year;
    static int j1days[200]={365,730,1095,1460,1826,2191,2556,2921,3287,3652,4017,4382,4748,
        5113,5478,5843,6209,6574,6939,7304,7670,8035,8400,8765,9131,9496,9861,10226,10592,
        10957,11322,11687,12053,12418,12783,13148,13514,13879,14244,14609,14975,15340,15705,
        16070,16436,16801,17166,17531,17897,18262,18627,18992,19358,19723,20088,20453,20819,
        21184,21549,21914,22280,22645,23010,23375,23741,24106,24471,24836,25202,25567,25932,
        26297,26663,27028,27393,27758,28124,28489,28854,29219,29585,29950,30315,30680,31046,
        31411,31776,32141,32507,32872,33237,33602,33968,34333,34698,35063,35429,35794,36159,
        36524,36890,37255,37620,37985,38351,38716,39081,39446,39812,40177,40542,40907,41273,
        41638,42003,42368,42734,43099,43464,43829,44195,44560,44925,45290,45656,46021,46386,
        46751,47117,47482,47847,48212,48578,48943,49308,49673,50039,50404,50769,51134,51500,
        51865,52230,52595,52961,53326,53691,54056,54422,54787,55152,55517,55883,56248,56613,
        56978,57344,57709,58074,58439,58805,59170,59535,59900,60266,60631,60996,61361,61727,
        62092,62457,62822,63188,63553,63918,64283,64649,65014,65379,65744,66110,66475,66840,
        67205,67571,67936,68301,68666,69032,69397,69762,70127,70493,70858,71223,71588,71954,
        72319,72684,73049};
    static int dim[12]={31,28,31,30,31,30,31,31,30,31,30,31};

    year=date->tm_year+1900;
    if (year<1900)
        return(0);
    if (year>1900)
        {
        days=j1days[year-1901>199?199:year-1901];
        for (i=2100;i<year;i++)
            days += wfile_days_in_year(i);
        }
    else
        days=0;
    for (i=0;i<date->tm_mon;i++)
        days += dim[i];
    if (date->tm_mon>1 && wfile_leap_year(year))
        days++;
    days += date->tm_mday-1;
    return(days);
    }


int wfile_days_in_year(int year)

    {
    return(wfile_leap_year(year) ? 366 : 365);
    }


int wfile_leap_year(int year)

    {
    return((year%400==0) || ((year%100!=0) && (year%4==0)));
    }

/*
** Set working directory.
** Returns 0 for success, otherwise error code.
*/
int wfile_set_wd(char *path)

    {
    int status;

#ifdef WIN32
#if (defined(DJEMX))
    _chdir2(path);
#endif
    status = !SetCurrentDirectory(path);
#else
    status = chdir(path);
#endif
    return(status);
    }


/*
** Get working directory
*/
char *wfile_get_wd(void)

    {
#ifdef WIN32
    static char *dir=NULL;
    static char *funcname="wfile_get_wd";
    short *wdir;
    if (dir==NULL)
        willus_mem_alloc_warn((void **)&dir,MAXUTF8PATHLEN,funcname,10);
    willus_mem_alloc_warn((void **)&wdir,MAXUTF16PATHLEN,funcname,10);
    GetCurrentDirectoryW(MAXUTF16PATHLEN-1,(LPWSTR)wdir);
    utf16_to_utf8(dir,wdir,MAXUTF8PATHLEN-1);
    willus_mem_free((double **)&wdir,funcname);
    return(dir);
    /* GetCurrentDirectory(255,dir); */
#else
    static char dir[MAXFILENAMELEN];
    getcwd(dir,MAXFILENAMELEN-1);
#endif
    return(dir);
    }


void wfile_volumeinfo(char *drive,char *volume,char *sn,char *filesys,
                      int *maxnamelen)

    {
    char fs[100];
    char volname[200];
#ifdef WIN32
    DWORD  serno,maxlen,flags;
    char vol[256];

    if (drive[1]=='\0' || drive[1]==':')
        {
        vol[0]=drive[0];
        vol[1]=':';
        vol[2]='\\';
        vol[3]='\0';
        }
    else
        {
        strncpy(vol,drive,254);
        vol[254]='\0';
        if (strlen(vol)>0 && vol[strlen(vol)-1]!='\\')
            strcat(vol,"\\");
        }
    if (!GetVolumeInformation(vol,volname,199,&serno,&maxlen,&flags,fs,99))
#else
    int  serno,maxlen;
#endif
        {
        strcpy(volname,"unknown");
        strcpy(fs,"unknown");
        serno=maxlen=-1;
        }
    if (volume!=NULL)
        strcpy(volume,volname);
    if (sn!=NULL)
        sprintf(sn,"%d",(int)serno);
    if (maxnamelen!=NULL)
        (*maxnamelen) = maxlen;
    if (filesys!=NULL)
        strcpy(filesys,fs);
    }


/*
** If Unix, volume should be a file name, and this will be passed
** to the "df" command.
*/
double wfile_freespace(char *volume,double *totalspace)

    {
#ifdef WIN32
    long    spc,bps,fc,tc;
    char    vol[256];

    if (volume[1]==':' || volume[1]=='\0')
        {
        vol[0]=volume[0];
        vol[1]=':';
        vol[2]='\\';
        vol[3]='\0';
        }
    else
        {
        strncpy(vol,volume,254);
        vol[254]='\0';
        if (strlen(vol)>0 && vol[strlen(vol)-1]!='\\')
            strcat(vol,"\\");
        }
    GetDiskFreeSpace(vol,(void *)&spc,(void *)&bps,(void *)&fc,(void *)&tc);
    /* fc = free clusters, spc = sectors/cluster, bps = bytes/sector */
    if (totalspace!=NULL)
        (*totalspace) = (double)tc*(double)spc*bps;
    return((double)fc*(double)spc*bps);
#else
    static char tempname[MAXFILENAMELEN];
    static char cmd[MAXFILENAMELEN];
    double v[4],freebytes,totbytes;
    int     na;
    FILE *f;

    /* strcpy(tempname,wfile_tempname("","")); */
    wfile_abstmpnam(tempname);
#if (defined(hpux) || defined(__hpux))
    sprintf(cmd,"bdf \"%s\" > \"%s\"",volume,tempname);
#else
    sprintf(cmd,"df -k \"%s\" > \"%s\"",volume,tempname);
#endif
    system(cmd);
    f=wfile_fopen_utf8(tempname,"r");
    freebytes = totbytes = -1;
    if (f!=NULL)
        {
        while (fgets(cmd,120,f)!=NULL)
            {
            clean_line(cmd);
            na=string_read_doubles(cmd,v,3);
            if (na<=0)
                na=sscanf(cmd,"%*s %lf %lf %lf",&v[0],&v[1],&v[2]);
            if (na<3)
                continue;
            /*
            if (na<=0)
                {
                if ((na=in_string(cmd,":"))>0)
                    totbytes = atof(&cmd[na+1])*1024.;
                continue;
                }
            if (na<3)
                {
                freebytes = v[0]*1024.;
                break;
                }
            */
            totbytes = v[0]*1024.;
            freebytes = v[2]*1024.;
            break;
            }
        fclose(f);
        }
    wfile_remove_utf8(tempname);
    if (totalspace!=NULL)
        (*totalspace) = totbytes;
    return(freebytes);
#endif
    }


/*
** Makes all necessary directories so that the filename can be saved.
*/
int wfile_prepdir(char *filename)

    {
    char path[MAXFILENAMELEN];
    int     i,status;

    for (i=0;filename[i]!='\0';i++)
        {
        if (filename[i]==SLASH && i>0 && filename[i-1]!=':')
            {
            path[i]='\0';
            status=wfile_status(path);
            if (status==1)
                return(-1);
            if (status!=2)
                {
                status=wfile_makedir(path);
                if (status==-2)
                    return(-2);
                }
            }
        path[i]=filename[i];
        }
    return(0);
    }


/*
** Make directory.
** Returns -1 if already exists.
**         -2 if error
**          0 if OK
*/
static int wfile_makedir_ascii(char *path)

    {
    int status;

    status=wfile_status(path);
    if (status!=0)
        return(-1);
#ifdef WIN32
    status=!CreateDirectory(path,NULL);
#else
    status=mkdir(path,0755); /* User RWE, Group RE, World RE */
#endif
    if (status)
        return(-2);
    return(status);
    }


static FILE *rmdirlog;


int wfile_dir_is_empty(char *dir)

    {
    char wildspec[MAXFILENAMELEN];
    wfile wf;
    int c,status;

    if (wfile_status(dir)!=2)
        return(-1);
    wfile_fullname(wildspec,dir,"*");
    for (c=0,status=wfile_findfirst(wildspec,&wf);status;status=wfile_findnext(&wf))
        {
        if (!strcmp(wf.basename,".") || !strcmp(wf.basename,".."))
            continue;
        c++;
        if (c>0)
            break;
        }
    wfile_findclose(&wf);
    return(c==0 ? 1 : 0);
    }


int wfile_remove_dir(char *path,int recursive)

    {
    int status;
    if (recursive==2)
        {
        time_t now;

        time(&now);
        rmdirlog=fopen("/rmdir.log","a");
        nprintf(rmdirlog,"\nwfile_remove_dir('%s',%d) called at %s",
                path,recursive,ctime(&now));
        }
    status=wfile_remove_dir_1(path,recursive);
    if (recursive==2)
        {
        time_t now;

        time(&now);
        nprintf(rmdirlog,"wfile_remove_dir('%s',%d) returns %d at %s\n",
                path,recursive,status,ctime(&now));
        if (rmdirlog!=NULL)
            {
            fclose(rmdirlog);
            rmdirlog=NULL;
            }
        }
    return(status);
    }
        
    
/*
** Remove directory.  Returns -1 if error, 0 of OK.
** If recursive, removes directory and ALL contents.
*/
static int wfile_remove_dir_1(char *path,int recursive)

    {
/*
#ifdef WIN32
    char spec[384];
    if (recursive==0)
        return(wfile_strong_rmdir(path));
*/
    /* If WIN32, use command line rmdir function if recursive */
/*
    sprintf(spec,"cmd /c rmdir %s/q %s",recursive ? "/s ":"",path);
    system(spec);
    return(0);
#else
*/
    wfile_remove_dir_file_by_file(path,recursive);
    return(0);
/*
#endif
*/
    }


/*
** Return true if file is a 64-bit x86-64 exe
*/
int wfile_check_file_64bit(char *filename)

    {
#if (defined(WIN32) || defined(MSDOS))
    return(0);
#else
    char fullname[MAXFILENAMELEN];
    char tmpfile[MAXFILENAMELEN];
    char cmd[MAXFILENAMELEN];
    FILE *f;
    
    wfile_abstmpnam(tmpfile);
    sprintf(cmd,"which \"%s\" > \"%s\"",filename,tmpfile);
    system(cmd);
    f=wfile_fopen_utf8(tmpfile,"r");
    if (f==NULL)
        return(0);
    if (fgets(fullname,250,f)==NULL)
        {
        fclose(f);
        return(0);
        }
    fclose(f);
    wfile_remove_utf8(tmpfile);
    clean_line(fullname);
    sprintf(cmd,"file \"%s\" > \"%s\"",fullname,tmpfile);
    system(cmd);
    f=wfile_fopen_utf8(tmpfile,"r");
    if (f==NULL)
        return(0);
    if (fgets(cmd,250,f)==NULL)
        {
        fclose(f);
        return(0);
        }
    fclose(f);
    wfile_remove_utf8(tmpfile);
    if (in_string(cmd,"64-bit")>=0)
        return(-1);
    return(0);
#endif
    }


int wfile_remove_dir_file_by_file(char *path,int recursive)

    {
    wfile wf;
    int s,err;
    char spec[384];

    /* If it's not a dir, return error */
    if (wfile_status(path)!=2)
        return(-1);
    if (!recursive)
        return(wfile_strong_rmdir(path));
    err=0;
    wfile_fullname(spec,path,"*");
    for (s=wfile_findfirst(spec,&wf);s;s=wfile_findnext(&wf))
        {
        if (!strcmp(wf.basename,".") || !strcmp(wf.basename,".."))
            continue;
        /* Exclude symbolic links from recursion */
        if ((wf.attr & WFILE_SYMLINK) || wfile_status(wf.fullname)!=2)
            {
            if (recursive==2)
                nprintf(rmdirlog,"rm '%s'\n",wf.fullname);
            else
                {
                if (wfile_strong_remove(wf.fullname))
                    err--;
                }
            }
        else
            err -= wfile_remove_dir_1(wf.fullname,recursive);
        }
    wfile_findclose(&wf);
    if (recursive==2)
        nprintf(rmdirlog,"rmdir '%s'\n",path);
    else
        {
        if (wfile_strong_rmdir(path))
            err--;
        }
    return(err);
    }


int wfile_strong_remove(char *filename)

    {
    int     status;

    /* First try removing the file */
    status=wfile_remove_utf8(filename);
#ifdef HAVE_WIN32_API
#define PROBLEM_ATTRIBUTE (FILE_ATTRIBUTE_HIDDEN|FILE_ATTRIBUTE_READONLY|FILE_ATTRIBUTE_SYSTEM)
    /* No more Mr. Nice Guy */
    if (status)
        {
        int attr;
        status=win_grant_full_file_access(filename);
/*
printf("win_grant_full_file_access(%s)=%d\n",filename,status);
        if (status)
            printf("    err=%d\n",win_lasterror());
*/
        attr=GetFileAttributes(filename);
// printf("attr(%s) = %X (PA=%X)\n",filename,attr,PROBLEM_ATTRIBUTE);
        if (attr!=0xffffffff && (attr&PROBLEM_ATTRIBUTE))
            {
            /* int s; */
            /* s= */ SetFileAttributes(filename,(attr | FILE_ATTRIBUTE_NORMAL) & (~PROBLEM_ATTRIBUTE));
/*
            printf("setattr returns %d.\n",s);
            if (s==0)
                printf("err = %s\n",win_lasterror());
*/
            }
        status=wfile_remove_utf8(filename);
        }
#endif
    return(status);
    }


int wfile_strong_rmdir(char *dirname)

    {
    int     status;

    status=rmdir(dirname);
#ifndef HAVE_WIN32_API
    return(status);
#else
    if (status)
        {
        SetFileAttributes(dirname,FILE_ATTRIBUTE_DIRECTORY);
        status=rmdir(dirname);
        }
    return(status);
#endif
    }


/*
** Return -1 if the specified filename or path is absolute and
** not relative.  E.g. c:\mydir\myfile.dat is absolute, but
** mydir\myfile.dat is relative.
*/
int wfile_absolute_path(char *path)

    {
    int     len;
    len=strlen(path);
    if (len<1)
        return(0);
    if (wfile_eitherslash(path[0]))
        return(-1);
#ifdef WIN32
    if (len>1 && path[1]==':')
        return(-1);
#endif
    return(0);
    }


/*
** Make a path absolute by prepending the current working directory.
** (only if the path is not already absolute).
*/
void wfile_make_absolute(char *path)

    {
    char    newpath[MAXFILENAMELEN];

    wfile_reslash(path);
    wfile_remove_dots(path);
    if (wfile_absolute_path(path))
        return;
    strcpy(newpath,wfile_get_wd());
    wfile_fullname(newpath,newpath,path);
    wfile_remove_dots(newpath);
    wfile_noslash(path,newpath);
    }


void wfile_written_info(char *filename,FILE *out)

    {
    double size;
    char buf[64];

    size=wfile_size(filename);
    if (size<0)
        nprintf(out,"File %s not written!\n",filename);
    else
        {
        comma_dprint(buf,size);
        nprintf(out,"%s bytes written to file %s.\n",buf,filename);
        }
    }

    
/*
** If filename1 doesn't exist but filename2 does, returns 0.
** If filename1 exists but filename2 doesn't, returns 1.
** If both files exist and filename1 is newer than filename2, returns 2.
** Otherwise returns 0.
*/
int wfile_newer(char *filename1,char *filename2)

    {
    struct tm d1,d2;

    if (wfile_date(filename1,&d1)!=1)
        return(0);
    if (wfile_date(filename2,&d2)!=1)
        return(1);
    return(wfile_datecomp(&d1,&d2)>0 ? 2 : 0);
    }


/*
** Returns -1 if date d1 is older than date d2
**          0 if they are equal
**          1 if d1 is more recent than d2
*/
int wfile_datecomp(struct tm *d1,struct tm *d2)

    {
    COMPARE(tm_year);
    COMPARE(tm_mon);
    COMPARE(tm_mday);
    COMPARE(tm_hour);
    COMPARE(tm_min);
    COMPARE(tm_sec);
    return(0);
    }


int wfile_filename_compare(char *fn1,char *fn2)

    {
#if (defined(WIN32))
    return(stricmp(fn1,fn2));
#elif (defined(UNIX))
    return(strcmp(fn1,fn2));
#else
    return(stricmp(fn1,fn2));
#endif
    }


int wfile_filename_basename_compare(char *fn1,char *fn2)

    {
    char bn1[MAXFILENAMELEN],bn2[MAXFILENAMELEN];
    int c;

    wfile_basespec(bn1,fn1);
    wfile_basespec(bn2,fn2);
#if (defined(WIN32))
    c=stricmp(bn1,bn2);
    if (!c)
        return(stricmp(fn1,fn2));
    return(c);
#elif (defined(UNIX))
    c=strcmp(bn1,bn2);
    if (!c)
        return(strcmp(fn1,fn2));
    return(c);
#else
    c=stricmp(bn1,bn2);
    if (!c)
        return(stricmp(fn1,fn2));
    return(c);
#endif
    }


/*
** Returns 0 for no file, 1 for a reg. file, 2 for a directory
** UTF-8 compatible in Windows
*/
int wfile_status(char *filename)

    {
#if (defined(WIN32))
    long    status;

    if (wsys_win32_api())
        {
        if (!utf8_is_ascii(filename))
            {
            short *w;
            static char *funcname="wfile_status";
            utf8_to_utf16_alloc((void **)&w,filename);
            status=GetFileAttributesW((LPWSTR)w);
            willus_mem_free((double **)&w,funcname);
            }
        else
            status=GetFileAttributes(filename);
        if (status==-1)
            return(0);
        if (status&FILE_ATTRIBUTE_DIRECTORY)
            return(2);
        return(1);
        }
    else
#if (defined(UNIX))
        return(unix_status(filename));
#elif (defined(MSDOS))
                return(msdos_status(filename));
#else
                return(-1);
#endif

#elif (defined(UNIX))
    return(unix_status(filename));
#elif (defined(MSDOS))
    return(msdos_status(filename));
#else
    return(-1);
#endif
    }

/*
** Choose <basename> so that it represents the full path in <fullname>
** but it is relative to <dir>.
** <fullname> and <dir> are assumed to be relative to the root and
** may be slashed either way.  If either is preceeded by a drive
** letter (c:), that is ignored.
** Comparisons are not case sensitive, even in Unix (for now).
*/
void wfile_relative_basename(char *basename,char *fullname,char *dir)

    {
    int     id,i2,i,si;

    basename[0]='\0';
    for (id=0;dir[id]!='\0' && dir[id]!=':';id++);
    if (dir[id]=='\0')
        id=0;
    for (;wfile_eitherslash(dir[id]);id++);
    for (i2=0;fullname[i2]!='\0' && fullname[i2]!=':';i2++);
    if (fullname[i2]=='\0')
        i2=0;
    if (dir[id]=='\0')
        {
        strcpy(basename,&fullname[i2]);
        return;
        }
    for (;wfile_eitherslash(fullname[i2]);i2++);
    for (si=i2,i=0;1;i++)
        {
        if (dir[id+i]=='\0')
            {
            if (wfile_eitherslash(fullname[i2+i]))
                {
                strcpy(basename,&fullname[i2+i+1]);
                return;
                }
            sprintf(basename,"..%c%s",SLASH,&fullname[i2+si]);
            return;
            }
        if (wfile_eitherslash(dir[id+i]) && wfile_eitherslash(fullname[i2+i]))
            {
            si=i+1;
            if (dir[id+i+1]=='\0')
                {
                strcpy(basename,&fullname[i2+i+1]);
                return;
                }
            continue;
            }
        if (tolower(dir[id+i])==tolower(fullname[i2+i]))
            continue;
        break;
        }
    strcpy(basename,"../");
    for (;dir[id+i]!='\0';i++)
        if (wfile_eitherslash(dir[id+i]) && dir[id+i+1]!='\0')
            strcat(basename,"../");
    if (basename[0]=='\0')
        strcat(basename,"../");
    strcat(basename,&fullname[i2+si]);
    wfile_reslash(basename);
    }


/*
** Takes a name like c:\mypath\mydir\mysubdir\myfile.dat and changes
** it to c:\mypath\mydir\myfile.dat.  (removes the lowest subdir.)
*/
void wfile_up_one(char *filename)

    {
    int i,j,len;

    len=strlen(filename);
    for (i=len-1;i>=0 && filename[i]!=':' && !wfile_eitherslash(filename[i]);i--);
    if (i<0 || filename[i]==':')
        return;
    for (j=i-1;j>=0 && filename[j]!=':' && !wfile_eitherslash(filename[j]);j--);
    memmove(&filename[j+1],&filename[i+1],len-i);
    }
    

/*
** Remove ".." and "." from a path where possible.
** Uses wfile_eitherslash() to determine slashes.
*/
void wfile_remove_dots(char *s)

    {
    int     i,j,ppos,nondot;

    if (s[0]=='.' && s[1]=='\0')
        return;
    ppos=-1;
    nondot=0;
    for (i=0;s[i]!='\0';i++)
        {
        /* Remove ../ */
        if (ppos>=0 && nondot
                    && wfile_eitherslash(s[i]) && s[i+1]=='.' && s[i+2]=='.'
                    && (wfile_eitherslash(s[i+3]) || s[i+3]=='\0'))
            {
            for (j=s[i+3]=='\0' ? i+3 : i+4;s[j]!='\0';j++)
                s[ppos++]=s[j];
            s[ppos]='\0';
            ppos=-1;
            nondot=0;
            i=-1;
            continue;
            }
        /* Remove ./ */
        if (ppos<0 && s[i]=='.'
                   && (wfile_eitherslash(s[i+1]) || s[i+1]=='\0'))
            {
            for (ppos=i,j=(s[i+1]=='\0') ? i+1 : i+2;s[j]!='\0';j++)
                s[ppos++]=s[j];
            s[ppos]='\0';
            ppos=-1;
            nondot=0;
            i=-1;
            continue;
            }
        if (wfile_eitherslash(s[i]))
            {
            ppos=-1;
            nondot=0;
            }
        else
            {
            if (ppos<0)
                ppos=i;
            if (s[i]!='.')
                nondot=-1;
            }
        }
    }



void wfile_fullname(char *fullname,char *path,char *spec)

    {
    wfile_goodpath(fullname,path);
    strcat(fullname,spec);
    }


static char ziptempdir[256];
void wfile_fullname_zipex(char *fullname,char *path,char *spec)

    {
    char cwd[256];
    char cmd[384];

    ziptempdir[0]='\0';
    if (!wfile_is_zipfile(path))
        {
        wfile_fullname(fullname,path,spec);
        return;
        }
    wfile_abstmpnam(ziptempdir);
    wfile_makedir(ziptempdir);
    strcpy(cwd,wfile_get_wd());
    wfile_set_wd(ziptempdir);
#ifdef WIN32
    sprintf(cmd,"unzip -C -o \"%s\" \"%s\" 1> nul 2> nul",path,spec);
#else
    sprintf(cmd,"unzip -o \"%s\" \"%s\" > /dev/null",path,spec);
#endif
    system(cmd);
    wfile_set_wd(cwd);
    wfile_fullname(fullname,ziptempdir,spec);
    }


char *wfile_nullfile(void)

    {
    static char nullfile[32];

#ifdef WIN32
    strcpy(nullfile,"nul");
#else
    strcpy(nullfile,"/dev/null");
#endif
    return(nullfile);
    }


void wfile_zipex_cleanup(void)

    {
    if (ziptempdir[0]!='\0')
        wfile_remove_dir(ziptempdir,1);
    ziptempdir[0]='\0';
    }


void wfile_basepath(char *dst,const char *src)

    {
    int     i;

    if (dst!=src && src!=NULL)
        strcpy(dst,src);
    for (i=strlen(dst)-1;i>=0 && !wfile_eitherslash(dst[i]);i--);
    dst[i+1]='\0';
    }


void wfile_basespec(char *dst,char *src)

    {
    char   *s;
    int     i,j;

    s= (src==NULL) ? dst : src;
    for (i=strlen(s)-1;i>=0 && !wfile_eitherslash(s[i]);i--);
    for (i++,j=0;s[i]!='\0';i++,j++)
        dst[j]=s[i];
    dst[j]='\0';
    if (dst[0]=='\0')
        strcpy(dst,ALLFILES);
    }


void wfile_addwild(char *dst,char *src)

    {
    wfile_goodpath(dst,src);
    strcat(dst,ALLFILES);
    }


void wfile_addslash(char *dst)

    {
    int     i;
    i=strlen(dst);
    dst[i]=SLASH;
    dst[i+1]='\0';
    }


void wfile_goodpath(char *dst,char *src)

    {
    if (dst!=src && src!=NULL)
        strcpy(dst,src);
    if (dst[0]=='\0')
        return;
    if (!wfile_eitherslash(dst[strlen(dst)-1]))
        wfile_addslash(dst);
    }


/* 
** Expand file name using CWD.  Check to see that the filename
** isn't already absolute.
*/
void wfile_expandname(char *expanded,char *filename)

    {
    static char basename[MAXFILENAMELEN];
    static char cwd[MAXFILENAMELEN];

    strcpy(cwd,wfile_get_wd());
    strcpy(basename,filename);
    if (expanded==NULL)
        expanded=filename;
    if (basename[0]=='/' || basename[0]=='\\'
            || (strlen(basename)>3 && basename[1]==':' && 
                    (basename[2]=='\\' || basename[2]=='/')))
        {
        if (expanded!=filename)
            strcpy(expanded,filename);
        return;
        }
    wfile_fullname(expanded,cwd,basename);
    }


/*
** If slash (either type) at end of name, remove it UNLESS:
**
**     1. The name is only a slash (root dir).
**        E.g. src = "/" or src = "\\"
**
**     2. The name is only a drive letter + a slash
**        E.g. src = "d:\\"
**
*/
void wfile_noslash(char *dst,char *src)

    {
    int     len;

    if (src!=NULL && dst!=src)
        strcpy(dst,src);
    len=strlen(dst);
    if (len<=0)
        return;
    /* root dir?  Don't remove slash.  */
    if (wfile_eitherslash(dst[0]) && dst[1]=='\0')
        return;
    /* drive letter + root dir?  Don't remove slash.  */
    if (dst[1]==':' && wfile_eitherslash(dst[2]) && dst[3]=='\0')
        return;
    if (wfile_eitherslash(dst[len-1]))
        dst[len-1]='\0';
    }


void wfile_unique_part(char *filename,char *path)

    {
    int     i,j;

    for (i=0;filename[i]!='\0' && path[i]!='\0' && path[i]==filename[i];i++);
    if (wfile_eitherslash(filename[i]))
        i++;
    for (j=0;filename[i]!='\0';i++,j++)
        filename[j]=filename[i];
    filename[j]='\0';
    }


/*
** NOTE!  In Linux, the backslash character (\) is a valid file name
** character, so this complicates the re-slashing.  You should use
** this function with care!
*/
void wfile_reslash(char *filename)

    {
    wfile_slash_this_way(filename,SLASH);
    }


/*
** NOTE!  In Linux, the backslash character (\) is a valid file name
** character, so this complicates the re-slashing.  You should use
** this function with care!
*/
void wfile_slash_this_way(char *filename,int slash)

    {
    int     i,alternate;

    alternate = (slash=='/') ? '\\' : '/';
#ifndef WIN32
    if (slash=='/')
        {
        int c;

        for (i=c=0;filename[i]!='\0';i++)
            if (filename[i]==slash)
                c++;
        if (c>0)  /* If already has / chars, don't re-slash in Linux */
            return;
        }
#endif
    for (i=0;filename[i]!='\0';i++)
        if (filename[i]==alternate)
            filename[i]=slash;
    }


/*
** Path ends in a slash.
** Use NULL if don't want it assigned.
*/
char *wfile_temppath(char *path)

    {
    static char tpath[MAXFILENAMELEN];

#if (defined(WIN32))
    if (wsys_win32_api())
        GetTempPath(255,tpath);
    else
#else
#ifdef __WATCOMC__
extern char P_tmpdir[];
#endif
    strcpy(tpath,P_tmpdir);
#endif
    wfile_reslash(tpath);
    if (path!=NULL)
        strcpy(path,tpath);
    return(tpath);
    }


void wfile_temppath_from_env(char *dir)

    {
#ifdef WIN32
    char *p;
    p=getenv("TEMP");
    if (p!=NULL)
        strcpy(dir,p);
    else
        {
        p=getenv("TMP");
        if (p!=NULL)
            strcpy(dir,p);
        else
            strcpy(dir,".");
        }
#else
    strcpy(dir,"/tmp");
#endif
    }


/*
** If dir==NULL && prefix==NULL, should still give valid temp name.
** If dir == NULL, the temporary dir is used.
** dir must end in a slash.
** For current dir, use "" or "./"
**
** CAUTION:  In WIN32, ONLY dir==NULL works, or dir=="" and pre=="".
*/
char *wfile_tempname(char *dir,char *prefix)

    {
    static char tname[MAXFILENAMELEN];
    char  myprefix[MAXFILENAMELEN];
    char  mydir[MAXFILENAMELEN];
#ifdef WIN32
    int status;
#endif

    if (prefix==NULL || prefix[0]=='\0')
        strcpy(myprefix,"tmp");
    else
        strcpy(myprefix,prefix);
#ifdef WIN32
    if (dir==NULL)
        wfile_temppath_from_env(mydir);
    else if (dir[0]=='\0')
        strcpy(mydir,".");
    else
        strcpy(mydir,dir);
    /* Make sure full path exists */
    wfile_fullname(tname,mydir,myprefix);
    wfile_prepdir(tname);
    /* Get temp name */
    status=GetTempFileName(mydir,myprefix,0,tname);
    if (status)
        {
        /* This actually creates the file, so we have to delete it */
        /* in case the user wishes to use it for a directory.      */
        if (wfile_status(tname)==1)
            wfile_remove_utf8(tname);
        return(tname);
        }
#endif /* WIN32 */
#ifdef LINUX
    strcat(myprefix,"XXXXXX");
    if (dir==NULL)
        wfile_temppath_from_env(mydir);
    else
        strcpy(mydir,dir);
    wfile_fullname(tname,mydir,myprefix);
    /* File is created, so remove it. */
    {
    int fd;
    fd=mkstemp(tname);
    if (fd!=-1)
        {
        close(fd);
        wfile_remove_utf8(tname);
        }
    }
    return(tname);

#else /* Unix and Win32 failsafe */
    if (dir!=NULL
         && (dir[0]=='\0' || (dir[0]=='.' && dir[1]==SLASH && dir[2]=='\0'))
         && (prefix==NULL || prefix[0]=='\0'))
        tmpnam(tname);
    else
        {
        if (dir==NULL)
            mydir[0]='\0';
        else if (dir[0]=='\0')
            {
            mydir[0]='.';
            mydir[1]=SLASH;
            mydir[2]='\0';
            }
        else
            strcpy(mydir,dir);
        /* In RSXNT, tempnam has the unsavory habit of switching to C: */
        /* so store the wd and switch back after calling tempnam().    */
        {
        char cwd[MAXFILENAMELEN];
        strcpy(cwd,wfile_get_wd());
        strcpy(tname,tempnam(mydir,prefix==NULL ? "" : prefix));
        wfile_set_wd(cwd);
        }
        }
    wfile_reslash(tname);
    if (tname[0]=='.' && tname[1]==SLASH)
        {
        int i;
        for (i=2;tname[i]!='\0';i++)
            tname[i-2]=tname[i];
        tname[i-2]='\0';
        }
    return(tname);
#endif /* LINUX */
    }


void wfile_abstmpnam_ex(char *filename,char *ext)

    {
    wfile_abstmpnam(filename);
    wfile_newext(filename,NULL,ext);
    }


void wfile_abstmpnam(char *filename)

    {
    strcpy(filename,wfile_tempname(NULL,NULL));
    }



/*
** If any directory in the path of <filename> has .hush in it,
** returns -1, otherwise 0.
*/
int wfile_hushit(char *filename)

    {
    static char dir[MAXFILENAMELEN],hushfile[MAXFILENAMELEN];
    int i;

    for (i=0;filename[i]!='\0';i++)
        {
        dir[i]=filename[i];
        dir[i+1]='\0';
        if (wfile_eitherslash(dir[i]))
            {
            wfile_fullname(hushfile,dir,".hush");
            if (wfile_status(hushfile)==1)
                return(-1);
            }
        }
    wfile_fullname(hushfile,dir,".hush");
    return(wfile_status(hushfile)==1);
    }


int wfile_eitherslash(int c)

    {
    return(c=='\\' || c=='/');
    }


int wfile_slash(int c)

    {
    return(c==SLASH);
    }


/*
** Now uses double for file lengths since double is almost universally
** guaranteed to have 64 bits (IEEE doubles have a 51-bit mantissa,
** so they can accurately represent 4 petabyte (4,096 terabyte) file
** lengths.
*/
double wfile_size(char *filename)

    {
    double size;

#if (defined(WIN32) || defined(WIN64))
    void *handle;
    DWORD high_order_32_bits;
    static char fullname[MAXFILENAMELEN];

    wfile_expandname(fullname,filename);
    handle=win_shared_handle_utf8(fullname);
    if (handle==NULL)
        return(generic_size(filename));
    else
        {
/*
#ifdef WIN64
        long long xhandle;

        xhandle=(long long)hfile;
        handle=(HANDLE)xhandle;
#else
        handle=(HANDLE)hfile;
#endif
*/
        size=(double)GetFileSize((HANDLE)handle,&high_order_32_bits);
        if (high_order_32_bits!=0)
            size += (double)high_order_32_bits*4294967296.0;  /* (2^32) */
        win_close_handle(handle);
        }
#elif (defined(UNIX))
    return(unix_size(filename));
#else
    return(generic_size(filename));
#endif
    return(size);
    }


static double generic_size(char *filename)

    {
    size_t ptr;
    FILE *f;

    f=wfile_fopen_utf8(filename,"rb");
    if (f==NULL)
        return(-1.0);
    fseek(f,(size_t)0,2);
    ptr=ftell(f);
    fclose(f);
    return((double)ptr);
    }


int wfile_copy_file(char *destname,char *srcname,int append)

    {
    char    buf[514];
    int     n,status;
    FILE    *src,*dest;
    static char *writeerr="** \aWrite error copying %s to %s **\n";

    status=1;
    src=wfile_fopen_utf8(srcname,"rb");
    if (src==NULL)
        {
        wlprintf("Cannot open source file %s.\nCopy failed.\n",srcname);
        return(0);
        }
    dest=wfile_fopen_utf8(destname,append ? "ab" : "wb");
        if (dest==NULL)
            {
            wlprintf("Cannot open destination file %s.\nCopy failed.\n",destname);
            fclose(src);
            return(0);
            }
    while ((n=fread(buf,sizeof(char),512,src))>=512)
        if (fwrite(buf,sizeof(char),512,dest)<512)
            {
            wlprintf(writeerr,srcname,destname);
            status=0;
            n=0;
            break;
            }
    fclose(src);
    if (n)
        if (fwrite(buf,sizeof(char),n,dest)<n)
            {
            wlprintf(writeerr,srcname,destname);
            status=0;
            }
    if (fflush(dest)==EOF)
        {
        wlprintf(writeerr,srcname,destname);
        status=0;
        }
    fclose(dest);
    return(status);
    }


/*
** <path> can be either semi-color or colon-separated directories.
** Returns full name in <dest>
** -1 if found.
** 0 if not.
*/
int wfile_find_in_path(char *dest,char *src,char *path)

    {
    static char dir[512];
    int     i,j;

    if (wfile_eitherslash(src[0]) || src[1]==':')
        return(wfile_status(src)==1 ? -1 : 0);
    for (i=0;1;i++)
        {
        for (j=0;path[i]!='\0' && path[i]!=':' && path[i]!=';';i++)
            {
            dir[j++]=path[i];
            if (j==1 && path[i+1]==':')
                {
                i++;
                dir[j++]=path[i];
                continue;
                }
            }
        dir[j]='\0';
        clean_line(dir);
        wfile_fullname(dest,dir,src);
        if (wfile_status(dest)==1)
            return(-1);
        if (path[i]=='\0')
            break;
        }
    return(0);
    }


/*
** Shorten <filename> if it exceeds <maxlen> bytes.  Try to shorten
** it to <desired_len> bytes.
**
** Look for occurrence of <pattern> (line by line) in file <filename>.
** If a line is found that matches it, remember the most recent occurrence
** of that line and begin the shortened file with it.
**
*/
int wfile_shorten_ascii(char *filename,char *pattern,int maxlen,
                        int desired_len)

    {
    static char tempname[MAXFILENAMELEN];
    static char buf[1024];
    static char theader[1024];
    FILE    *f;
    int     lc,len,patlen;

    f=wfile_fopen_utf8(filename,"r");
    if (f==NULL)
        return(-2);
    fseek(f,0L,2);
    len=ftell(f);
    if (len <= maxlen)
        {
        fclose(f);
        return(-1);
        }
    strcpy(tempname,wfile_tempname(NULL,NULL));
    printf("Temp file = '%s'\n",tempname);
    fseek(f,0L,0);
    patlen=(pattern==NULL) ? 0 : strlen(pattern);
    theader[0]='\0';
    lc=0;
    while (fgets(buf,1023,f)!=NULL)
        {
        int     pos,c,bytesleft;

        lc++;
        pos=ftell(f);
        bytesleft=len-pos;
        if (patlen!=0 && !strnicmp(buf,pattern,patlen))
            {
            strcpy(theader,buf);
            lc=0;
            }
        if (bytesleft <= desired_len)
            {
            FILE *out;
            out=wfile_fopen_utf8(tempname,"w");
            if (out==NULL)
                {
                fclose(f);
                return(-3);
                }
            if (theader[0]!='\0')
                {
                fprintf(out,"%s",theader);
                if (lc>0)
                    fprintf(out,"[... %d lines deleted ...]\n",lc);
                }
            while ((c=fgetc(f))!=EOF)
                fputc(c,out);
            fclose(out);
            fclose(f);
            if (wfile_remove_utf8(filename) || wfile_rename_utf8(tempname,filename))
                return(-4);
            f=wfile_fopen_utf8(filename,"r");
            if (f==NULL)
                return(-5);
            fseek(f,0L,2);
            bytesleft=ftell(f);
            fclose(f);
            return(bytesleft);
            }
        }
    fclose(f);
    wfile_remove_utf8(filename);
    return(0);
    }

/*
**
** wfile_unix_style_match(char *pattern,char *name)
**
** Returns 1 if name matches pattern, 0 otherwise.
** Pattern may contain '*' for any number of any characters.
**
** If unix, comparison is case sensitive.  If WIN32, it's not.
**
** Note:  function is recursive.
**
*/
int wfile_unix_style_match(char *pattern,char *name)

    {
    int     i,j,k;

    for (i=0,j=0;pattern[i]!='\0';i++,j++)
        {
        if (pattern[i]=='*' && pattern[i+1]=='\0')
            return(1);
        if (pattern[i]=='*')
            break;
#ifdef WIN32
        if (pattern[i]!='?' && tolower((int)pattern[i])!=tolower((int)name[j]))
#else
        if (pattern[i]!='?' && pattern[i]!=name[j])
#endif
            return(0);
        if (pattern[i]=='?' && name[j]=='\0')
            return(0);
        }
    if (pattern[i]=='\0' && name[j]=='\0')
        return(1);
    if (pattern[i]=='\0')
        return(0);
    for (k=j;name[k]!='\0';k++)
        if (wfile_unix_style_match(&pattern[i+1],&name[k]))
            return(1);
    return(0);
    }


/*
**
** same as wfile_unix_style_match() but always case insensitive.
** "pattern" can have wild chars in it (* and ?)
** Returns 1 if match, 0 if not.
** Note:  function is recursive.
**
*/
int wfile_wild_match_ignore_case(char *pattern,char *name)

    {
    int     i,j,k;

    for (i=0,j=0;pattern[i]!='\0';i++,j++)
        {
        if (pattern[i]=='*' && pattern[i+1]=='\0')
            return(1);
        if (pattern[i]=='*')
            break;
        if (pattern[i]!='?' && tolower((int)pattern[i])!=tolower((int)name[j]))
            return(0);
        if (pattern[i]=='?' && name[j]=='\0')
            return(0);
        }
    if (pattern[i]=='\0' && name[j]=='\0')
        return(1);
    if (pattern[i]=='\0')
        return(0);
    for (k=j;name[k]!='\0';k++)
        if (wfile_wild_match_ignore_case(&pattern[i+1],&name[k]))
            return(1);
    return(0);
    }


int wfile_wild_match(char *pattern,char *name)

    {
    return(wfile_unix_style_match(pattern,name));
/*
#ifdef DJEMX
    return(dos_style_match(pattern,name));
#else
    return(wfile_unix_style_match(pattern,name));
#endif
*/
    }


int wfile_symlink_size(char *filename)

    {
#ifdef WIN32
    int status,size;
    char target[256];
    status=win_symlink(filename,target,255,&size);
    if (status!=1 && status!=2)
        return(-1);
    return(size);
#else
    struct stat fs;
    int status;
    status=lstat(filename,&fs);
    if (status)
        return(-1);
    return((int)fs.st_size);
#endif
    }

/*
** Return the date of the "link file," not the date of the target.
*/
int wfile_symlink_date(const char *filename,struct tm *filedate)

    {
#ifdef WIN32
    return(wfile_date(filename,filedate));
#else
    struct stat fs;
    struct tm *t;
    int status;

    status=lstat(filename,&fs);
    if (status)
        return(0);
    t=localtime(&fs.st_mtime);
    (*filedate)=(*t);
    return(1);
#endif
    }

#ifdef UNIX
static int unix_findfirst(const char *spec,wfile *wptr)

    {
    wfile_basepath(wptr->path,spec);
    wfile_basespec(wptr->unixspec,(char *)spec);
    if (wptr->path[0]=='\0')
        wptr->unixdptr=(void *)opendir(".");
    else
        wptr->unixdptr=(void *)opendir(wptr->path);
    if (wptr->unixdptr==NULL)
        return(0);
    return(unix_findnext(wptr));
    }


static int unix_findnext(wfile *wptr)

    {
    struct dirent *d;

    while (1)
        {
        d=readdir((DIR *)wptr->unixdptr);
        if (d==NULL)
            {
            closedir((DIR *)wptr->unixdptr);
            return(0);
            }
        if (wfile_wild_match(wptr->unixspec,d->d_name))
            {
            int s;
            wfile_fullname(wptr->fullname,wptr->path,d->d_name);
            strcpy(wptr->basename,d->d_name);
            unix_date(wptr->fullname,&wptr->date);
            wptr->attr = 0;
            s=unix_status(wptr->fullname);
            if (s==2)
                wptr->attr |= WFILE_DIR;
            if (unix_is_symlink(wptr->fullname,NULL))
                wptr->attr |= WFILE_SYMLINK;
            wptr->size = unix_size(wptr->fullname);
            return(1);
            }
        }
    unix_close(wptr);
    return(0);
    }


static void unix_close(wfile *wptr)

    {
    if (wptr!=NULL && wptr->unixdptr!=NULL)
        {
        /* This is commented out because it seems to crash in Win95. */
        /* Bug in EMX lib? */
        /*
        closedir((DIR *)wptr->unixdptr);
        wptr->unixdptr=NULL;
        */
        }
    }


static int unix_is_regular_file(char *filename)

    {
    /* The linux distros I've tried don't seem to like stat64 */
    /*
    struct stat64 s;

    if (stat64(filename,&s))
    */
    struct stat s;

    if (stat(filename,&s))
        return(0);
    return(S_ISREG(s.st_mode));
    }


static double unix_size(char *filename)

    {
    int status;
    /* The linux distros I've tried don't seem to like stat64 */
    /*
    struct stat64 s;

    status=stat64(filename,&s);
    */
    struct stat s;

    status=stat(filename,&s);
    if (status)
        return(-1.0);
    return((double)s.st_size);
    }


static int unix_status(char *filename)

    {
    /* The linux distros I've tried don't seem to like stat64 */
    /*
    struct stat64 s;

    if (stat64(filename,&s))
    */
    struct stat s;

    if (stat(filename,&s))
        return(0);
    if (S_ISDIR(s.st_mode))
        return(2);
    return(1);
    }


static int unix_is_symlink(char *filename,char *src)

    {
#ifdef WIN32
    return(0);
#else
    /* This doesn't seem to work in actual tests... */
    /*
    struct stat s;

    if (stat(filename,&s))
        return(0);
    return(S_ISLNK(s.st_mode));
    */
    /* Works better... */
    static char linkval[1024];
    return(readlink(filename,src==NULL?linkval:src,1023)>=0);
#endif
    }



static int unix_date(const char *filename,struct tm *filedate)

    {
    struct tm *t;
    /* The linux distros I've tried don't seem to like stat64 */
    /*
    struct stat64 s;

    if (stat64(filename,&s))
    */
    struct stat s;

    if (stat(filename,&s))
        return(0);
    t=localtime(&s.st_mtime);
    (*filedate)=(*t);
    return(1);
    }



#endif /* UNIX */


#ifdef MSDOS16

static int msdos_findfirst(const char *spec,wfile *wptr)

    {
    int     done;
    struct ffblk *ffb;
    ffb=(struct ffblk *)wptr->ds;
    wfile_basepath(wptr->path,spec);
    done=findfirst(spec,ffb,0);
    if (done)
        return(0);
    wfile_fullname(wptr->fullname,wptr->path,ffb->ff_name);
    strcpy(wptr->basename,ffb->ff_name);
    return(1);
    }


static int msdos_findnext(wfile *wptr)

    {
    struct ffblk *ffb;
    ffb=(struct ffblk *)wptr->ds;
    if (findnext(ffb))
        return(0);
    wfile_fullname(wptr->fullname,wptr->path,ffb->ff_name);
    strcpy(wptr->basename,ffb->ff_name);
    return(1);
    }


static int msdos_date(const char *filename,struct tm *filedate)

    {
    struct ffblk ff;
    long    date,time,ds1;

    if (findfirst(filename,&ff,0))
        return(0);
    time=ff.ff_ftime;
    date=ff.ff_fdate;
    ds1=(date<<16)|time;
    filedate->tm_sec  = (unsigned int)((ds1&0x1fUL)<<1);
    filedate->tm_min  = (unsigned int)((ds1&0x7e0UL)>>5);
    filedate->tm_hour = (unsigned int)((ds1&0xf800UL)>>11);
    filedate->tm_mday = (unsigned int)((ds1&0x1f0000UL)>>16);
    filedate->tm_mon  = (unsigned int)((ds1&0x1e00000UL)>>21) - 1;
    filedate->tm_year = (unsigned int)((ds1&0xfe000000UL)>>25)+80;
    filedate->tm_wday = -1;
    filedate->tm_yday = -1;
    filedate->tm_isdst = -1;
    return(1);
    /*
    int     handle;
    struct  ftime ft;

    handle=open(filename,O_RDONLY);
    if (handle<0)
        return(0);
    if (getftime(handle,&ft))
        return(0);
    filedate->tm_sec  = ft.ft_tsec*2;
    filedate->tm_min  = ft.ft_min;
    filedate->tm_hour = ft.ft_hour;
    filedate->tm_mday = ft.ft_day;
    filedate->tm_mon  = ft.ft_month;
    filedate->tm_year = ft.ft_year;
    filedate->tm_wday = -1;
    filedate->tm_yday = -1;
    filedate->tm_isdst = -1;
    return(1);
    */
    }


static int msdos_status(char *filename)

    {
    struct  ffblk finfo;
    int     done;

    done=findfirst(filename,&finfo,0);
    if (done)
        return(0);
    if (finfo.ff_attrib&FA_DIREC)
        return(2);
    return(1);
    }

#endif


/*
** Passed an initial path, recfindfirst returns the first file
** found in that directory or subdirectories.  The finfo block
** returns the file information.  The directory string returns
** the unique part of the path to the file.
** If rec = 1, the search is recursive through subdirectories.
*/
int wfile_recfindfirst(char *path,RFIND *rf,int rec)

    {
    char wildspec[MAXFILENAMELEN];

    rf->toplist=NULL;
    rf->recursive=rec;
    wfile_basespec(rf->initspec,path);
    wfile_basepath(rf->initpath,path);
    wfile_fullname(wildspec,rf->initpath,rf->initspec);
    if (!wfile_recaddone(rf))
        return(-1);
    return(wfile_recfindnext(rf));
    }


/*
** See recfindfirst().
**
** Recursively finds the next file in a directory tree.
*/
int wfile_recfindnext(RFIND *rf)

    {
    FILIST  *p;
    FILIST  *pp;
    wfile   *pwf;
    char filespec[MAXFILENAMELEN];
    int status;

/*
printf("At wfile_recfindnext(lastptr=%p)\n",wfile_lastptr(rf));
*/
    while (1)
        {
        strcpy(filespec,rf->initpath);
        if (rf->toplist==NULL)
            break;
        if (rf->toplist->next==NULL)
            {
            pwf=&rf->toplist->wf;
            pp=rf->toplist;
            p=NULL;
            }
        else
            {
            p=rf->toplist;
            strcat(filespec,p->wf.basename);
            wfile_addslash(filespec);
            while (p->next->next!=NULL)
                {
                strcat(filespec,p->next->wf.basename);
                wfile_addslash(filespec);
                p=p->next;
                }
            pwf=&p->next->wf;
            pp=p->next;
            }
/*
printf("p = %p, pp = %p, pwfname='%s'\n",p,pp,pwf->basename);
*/
        while (1)
            {
            if (pp->dirsearch==0)
                {
                char newspec[MAXFILENAMELEN];
                wfile_fullname(newspec,filespec,rf->initspec);
                status=wfile_findfirst(newspec,pwf);
                pp->dirsearch++;
                }
            else if (pp->dirsearch==1)
                status=wfile_findnext(pwf);
            else if (pp->dirsearch==2)
                {
                char newspec[MAXFILENAMELEN];
                wfile_fullname(newspec,filespec,rf->initspec);
                wfile_basepath(newspec,filespec);
                wfile_addwild(newspec,NULL);
                status=wfile_findfirstdir(newspec,pwf);
                pp->dirsearch++;
                }
            else
                status=wfile_findnextdir(pwf);
/*
printf("  next status=%d\n",status);
*/
            if (!status)
                {
                wfile_findclose(pwf);
                if (pp->dirsearch>1)
                    {
                    if (!wfile_recfreelast(rf))
                        return(0);
                    break;
                    }
                pp->dirsearch=2;
                continue;
                }
            if (wfile_status(pwf->fullname)!=2)
                {
                if (pp->dirsearch>1)
                    continue;
                wfile_wf2rf(rf);
                return(1);
                }
            if (!rf->recursive || pp->dirsearch<2 || !strcmp(pwf->basename,".")
                     || !strcmp(pwf->basename,".."))
                continue;
            if (!wfile_recaddone(rf))
                {
                wfile_recfindclose(rf);
                return(-1);
                }
            break;
            }
        }
    /* No more matching files */
    return(0);
    }


static int wfile_recaddone(RFIND *rf)

    {
    FILIST  *newlist,*p;
    static char *funcname="wfile_recaddone";
    double *dp;
    int status;

    status=willus_mem_alloc(&dp,sizeof(FILIST),funcname);
    newlist=(FILIST *)dp;
    if (!status)
        return(0);
    wfile_wfile_init(&newlist->wf);
    newlist->dirsearch=0;
    newlist->next=NULL;
    p=wfile_lastptr(rf);
    if (p==NULL)
        rf->toplist=newlist;
    else
        p->next=newlist;
    return(1);
    }


static void wfile_wfile_init(wfile *wf)

    {
    wf->fullname[0]='\0';
    wf->basename[0]='\0';
    wf->path[0]='\0';
    wf->attr=0;
    wf->winhandle=0;
    wf->ftphandle=0;
    wf->ihandle=0;
    wf->unixdptr=NULL;
    wf->unixspec[0]='\0';
    wf->ds[0]='\0';
    wf->size=0.;
    wf->date.tm_year=0;
    }


static FILIST *wfile_lastptr(RFIND *rf)

    {
    FILIST *p;

    for (p=rf->toplist;p!=NULL && p->next!=NULL;p=p->next);
    return(p);
    }

/*
static char *spaces(int level)

    {
    int     i;
    static char buf[200];

    for (i=0;i<level*3;i++)
        buf[i]=' ';
    buf[i]='\0';
    return(buf);
    }
*/


static void wfile_wf2rf(RFIND *rf)

    {
    wfile   *wf;
    FILIST  *p;

    p=wfile_lastptr(rf);
    if (p==NULL)
        return;
    wf=&p->wf;
    strcpy(rf->path,wf->path);
    strcpy(rf->fullname,wf->fullname);
    strcpy(rf->basename,wf->basename);
    strcpy(rf->directory,rf->fullname);
    wfile_unique_part(rf->directory,rf->initpath);
    }


void wfile_recfindclose(RFIND *rf)

    {
    while (wfile_recfreelast(rf));
    }


static int wfile_recfreelast(RFIND *rf)

    {
    FILIST *p;
    static char *funcname="wfile_recfreelast";

    if (rf->toplist==NULL)
        return(0);
    if (rf->toplist->next==NULL)
        {
        willus_mem_free((double **)&rf->toplist,funcname);
        return(0);
        }
    for (p=rf->toplist;p->next->next!=NULL;p=p->next);
    willus_mem_free((double **)&p->next,funcname);
    return(1);
    }


int wfile_findfirstdir(char *spec,wfile *wf)

    {
    int     status;

    for (status=wfile_findfirst(spec,wf);status;status=wfile_findnext(wf))
        if (wfile_status(wf->fullname)==2)
            return(1);
    return(0);
    }


int wfile_findnextdir(wfile *wf)

    {
    int     status;

    for (status=wfile_findnext(wf);status;status=wfile_findnext(wf))
        if (wfile_status(wf->fullname)==2)
            return(1);
    return(0);
    }


#ifdef WILLUS_HAVE_FILE64
long long wfile_seek_to(FILE *f,char *pattern)
#else
long wfile_seek_to(FILE *f,char *pattern)
#endif

    {
#ifdef WILLUS_HAVE_FILE64
    long long i;
#else
    int     i;
#endif
    int c;

    i=0;
    while ((c=fgetc(f))!=EOF)
        {
        if (c!=pattern[i])
            {
            if (!i)
                continue;
            wfile_seek(f,-i,1);
            i=0;
            continue;
            }
        i++;
        if (pattern[i]=='\0')
            {
            wfile_seek(f,-i,1);
            return(wfile_tell(f));
            }
        }
    return(-1);
    }


void wfile_touch(char *filename)

    {
    FILE *f;
    int     c;

    f=wfile_fopen_utf8(filename,"rb+");
    if (f!=NULL)
        {
        fseek(f,0L,0);
        c=fgetc(f);
        fseek(f,0L,0);
        fwrite(&c,1,1,f);
        fclose(f);
        }
    }




#ifndef NO_FILELIST
FILE *wfile_open_most_recent(char *wildspec,char *mode,int recursive)

    {
    FILELIST *fl,_fl;

    fl=&_fl;
    filelist_init(fl);
// printf("wildspec='%s'\n",wildspec);
    filelist_fill_from_disk_1(fl,wildspec,recursive,0);
// printf("    n=%d\n",(int)fl->n);
    if (fl->n<=0)
        return(NULL);
    filelist_sort_by_date(fl);
    wfile_fullname(wildspec,fl->dir,fl->entry[fl->n-1].name);
    return(wfile_fopen_utf8(wildspec,mode));
    }
#endif


/*
** Requires unzip to be in path.
** Assumes zip file has one file in it.  Extracts that file to the
** same folder as the zip file and replaces contents of filename with
** that file name.
**
*/
#ifndef NO_FILELIST
int wfile_extract_in_place(char *filename)

    {
    FILELIST *fl,_fl;
    char mypath[256];
    char relpath[256];
    char fullname[256];
    char tempdir[256];
    char wild[256];
    char curdir[256];
    char cmd[256];
    char temploc[256];
    char newloc[256];
    int status;

    strcpy(curdir,wfile_get_wd());
    strcpy(fullname,filename);
    wfile_basepath(relpath,filename);
    wfile_make_absolute(fullname);
    wfile_basepath(mypath,fullname); 
    wfile_abstmpnam(tempdir);
    wfile_makedir(tempdir);
    wfile_set_wd(tempdir);
    sprintf(cmd,"unzip -j \"%s\" 1> nul 2> nul",fullname);
    system(cmd);
    fl=&_fl;
    filelist_init(fl);
    wfile_fullname(wild,tempdir,"*");
    filelist_fill_from_disk_1(fl,wild,0,0);
    if (fl->n<=0)
        {
        filelist_free(fl);
        return(-1);
        }
    wfile_fullname(temploc,tempdir,fl->entry[0].name);
    wfile_fullname(newloc,mypath,fl->entry[0].name);
    strcpy(fullname,fl->entry[0].name);
    filelist_free(fl);
    if (wfile_status(newloc)==1)
        wfile_remove_utf8(newloc);
    status=wfile_rename_utf8(temploc,newloc);
    if (status)
        return(-2);
    wfile_set_wd(curdir);
    wfile_remove_dir(tempdir,1);
    // remove(filename);
    wfile_fullname(filename,relpath,fullname);
    return(0);
    }
#endif


/*
** Find a DLL or exe file
** Output:  fullname = full path to exe
** Input:   basename = exe/dll to find
**          folderlist[] is a list of folders to search
**              If the folder is a wildcard, the wildcard is used to search for subfolders
**              If the folder begins with '+', a recursive search for the base file is done.
**          drives = string of drives to check w/folder list, e.g. "cde" (win32 only)
**          checkpath = 1 if you want to look in PATH
**          cwd = 1 if you want to look in the current working directory
**          exedir = 1 if you want to look in the exe's directory
**          envvar !=NULL if you want to check the env var folder
**
** RETURNS 0 FOR SUCCESS
**
*/
#ifndef NO_FILELIST
int wfile_find_file(char *fullname,char *basename,char *folderlist[],char *drives,
                    int checkpath,int cwd,int exedir,char *envdir)

    {
    char folder[512];
    char filename[512];
    char dletter[32];
    int i,j,status;

#if (defined(WIN32) || defined(WIN64))
    if (drives!=NULL && drives[0]!='\0')
        {
        strncpy(dletter,drives,31);
        dletter[31]='\0';
        }
    else
#else
        strcpy(dletter,"c");
#endif
    if (envdir!=NULL && getenv(envdir)!=NULL)
        {
        strcpy(folder,getenv(envdir));
        if (wfile_status(folder)!=2)
            wfile_basepath(folder,getenv(envdir));
        if (wfile_status(folder)==2)
            {
            status=wfile_smartfind(fullname,basename,folder,0);
            if (status==0)
                return(status);
            }
        }
    if (checkpath)
        {
        status=wsys_which(fullname,basename);
        if (status>0)
            {
            char basespec[256];
            wfile_basespec(basespec,fullname);
            if (wfile_correct_exe(basespec,basename,fullname))
                return(0);
            }
        }
    if (cwd)
        {
        strcpy(folder,wfile_get_wd());
        status=wfile_smartfind(fullname,basename,folder,0);
        if (status==0)
            return(status);
        }
    if (exedir)
        {
        wfile_basepath(folder,wsys_full_exe_name(filename));
        status=wfile_smartfind(fullname,basename,folder,0);
        if (status==0)
            return(status);
        }
    for (i=0;dletter[i]!='\0';i++)
        {
        for (j=0;folderlist[j][0]!='\0';j++)
            {
            int k;
            k=folderlist[j][0]=='+' ? 1 : 0;
#if (defined(WIN32) || defined(WIN64))
            if (folderlist[j][k+1]==':')
                {
                if (i>0)
                    continue;
                folder[0]='\0';
                }
            else
                sprintf(folder,"%c:",dletter[i]);
#else
            folder[0]='\0';
#endif
            strcat(folder,&folderlist[j][k]);
            status=wfile_smartfind(fullname,basename,folder,k==1);
            if (status==0)
                return(status);
            }
        }
    return(-99);
    }
#endif /* NO_FILELIST */


/*
** If folder is wild, it is searched for folders.  Those folders are [recursively]
** searched for basename.  Otherwise, folder\* is searched for basename [recursively].
**
** If a DLL, smartfind tries to load the DLL to make sure it is the correct bitness.
**
** Ret 0 for success, and fullname[] gets the full path name.
*/
#ifndef NO_FILELIST
int wfile_smartfind(char *fullname,char *basename,char *folder,int recursive)

    {
    char wildspec[512];
    FILELIST *fl,_fl;
    int i,status;

/*
printf("@wfile_smartfind(folder='%s',rec=%d)\n",folder,recursive);
*/
    fl=&_fl;
    filelist_init(fl);
    if (in_string(folder,"*")<0)
        {
        if (wfile_status(folder)!=2)
            return(-1);
        wfile_fullname(wildspec,folder,"*");
/*
printf("    filelist %s\n",wildspec);
*/
        filelist_fill_from_disk_1(fl,wildspec,recursive,0);
        filelist_sort_by_date(fl);
        for (i=fl->n-1;i>=0;i--)
            {
            char basespec[512];
            char locfullname[512];
            wfile_basespec(basespec,fl->entry[i].name);
            wfile_fullname(locfullname,fl->dir,fl->entry[i].name);
            if (wfile_correct_exe(basespec,basename,locfullname))
                {
                strcpy(fullname,locfullname);
                filelist_free(fl);
                return(0);
/*
printf("\n\n\n  *** FOUND IT! *** %s\n\n\n",fullname);
*/
                }
            }
        filelist_free(fl);
        return(-2);
        }
/*
printf("    filelist (dir search) %s\n",folder);
*/
    filelist_fill_from_disk_1(fl,folder,0,1);
/*
printf("        (%d results)\n",fl->n);
*/
    for (i=fl->n-1;i>=0;i--)
        {
        if (!(fl->entry[i].attr&WFILE_DIR))
            continue;
        wfile_fullname(wildspec,fl->dir,fl->entry[i].name);
        status=wfile_smartfind(fullname,basename,wildspec,1);
        if (status==0)
            {
            filelist_free(fl);
            return(status);
            }
        }
    filelist_free(fl);
    return(-3);
    }
#endif


static int wfile_correct_exe(char *basename,char *correctname,char *fullname)

    {
    if (wfile_filename_compare(basename,correctname))
        return(0);
#if (defined(WIN32) || defined(WIN64))
    if (!stricmp(wfile_ext(basename),"dll"))
        {
        if (LoadLibrary(fullname)==NULL)
            return(0);
        FreeLibrary((HMODULE)fullname);
        }
#endif
    return(1);
    }


/*
** Removes tempfile and the directory containing it.
*/
void wfile_remove_file_plus_parent_dir(char *tempfile)

    {
    char path[MAXFILENAMELEN];

    if (tempfile[0]=='\0')
        return;
    wfile_remove_utf8(tempfile);
    wfile_basepath(path,tempfile);
    wfile_remove_dir(path,0);
    }


FILE *wfile_fopen_utf8(char *filename,char *mode)

    {
#if (defined(WIN32) || defined(WIN64))
    short *fw;
    short mw[32];
    static char *funcname="wfile_fopen_utf8";
    FILE *f;
    if (utf8_is_ascii(filename))
        return(fopen(filename,mode));
    utf8_to_utf16_alloc((void **)&fw,filename);
    utf8_to_utf16(mw,mode,31);
    f=_wfopen((LPWSTR)fw,(LPWSTR)mw);
    willus_mem_free((double **)&fw,funcname);
    return(f);
#else
    return(fopen(filename,mode));
#endif
    }

/*
** Make directory.
** UTF-8 compatible in Windows
** Returns -1 if already exists.
**         -2 if error
**          0 if OK
*/
int wfile_makedir(char *foldername)

    {
#if (defined(WIN32) || defined(WIN64))
    short *fw;
    static char *funcname="wfile_makedir";
    int status;
    if (utf8_is_ascii(foldername))
        return(wfile_makedir_ascii(foldername));
    utf8_to_utf16_alloc((void **)&fw,foldername);
    status=_wmkdir((wchar_t*)fw);
    willus_mem_free((double **)&fw,funcname);
    if (!status)
        return(0);
    else if (status==EEXIST)
        return(-1);
    return(-2);
#else
    return(wfile_makedir_ascii(foldername));
#endif
    }


int wfile_remove_utf8(char *filename)

    {
#if (defined(WIN32) || defined(WIN64))
    short *fw;
    static char *funcname="wfile_remove_utf8";
    int status;

    if (utf8_is_ascii(filename))
        return(remove(filename));
    utf8_to_utf16_alloc((void **)&fw,filename);
    status=_wremove((LPWSTR)fw);
    willus_mem_free((double **)&fw,funcname);
    return(status);
#else
    return(remove(filename));
#endif
    }


int wfile_rename_utf8(char *filename1,char *filename2)

    {
#if (defined(WIN32) || defined(WIN64))
    short *fw1,*fw2;
    static char *funcname="wfile_rename_utf8";
    int status;

    if (utf8_is_ascii(filename1) && utf8_is_ascii(filename2))
        return(rename(filename1,filename2));
    utf8_to_utf16_alloc((void **)&fw1,filename1);
    utf8_to_utf16_alloc((void **)&fw2,filename2);
    status=_wrename((LPWSTR)fw1,(LPWSTR)fw2);
    willus_mem_free((double **)&fw2,funcname);
    willus_mem_free((double **)&fw1,funcname);
    return(status);
#else
    return(rename(filename1,filename2));
#endif
    }


/*
** O/S independent way to convert linefeeds correctly
*/
int wfile_read_ascii_to_buf(char **buf,char *filename)

    {
    char tempname[MAXFILENAMELEN];
    char lbuf[256];
    FILE *out,*f;
    int sizebytes;

    f=fopen(filename,"r");
    if (f==NULL)
        return(-1);
    wfile_abstmpnam(tempname);
    out=fopen(tempname,"w");
    if (out==NULL)
        {
        fclose(f);
        return(-2);
        }
    while (fgets(lbuf,255,f)!=NULL)
        fprintf(out,"%s",lbuf);
    if (fclose(f)!=0 || fclose(out)!=0)
        return(-3);
    f=fopen(tempname,"rb");
    if (f==NULL)
        return(-4);
    fseek(f,0L,2);
    sizebytes=ftell(f);
    if (sizebytes<=0)
        {
        fclose(f);
        return(-5);
        }
    (*buf)=malloc(sizebytes+1);
    if ((*buf)==NULL)
        {
        fclose(f);
        return(-6);
        }
    fseek(f,0L,0);
    if (fread((*buf),1,sizebytes,f)<sizebytes || fclose(f)!=0)
        return(-7);
    remove(tempname);
    (*buf)[sizebytes]='\0';
    return(0);
    }


int wfile_files_match(char *file1,char *file2)

    {
    FILE *f1,*f2;
    int c1,c2;

    f1=fopen(file1,"rb");
    if (f1==NULL)
        return(0);
    f2=fopen(file2,"rb");
    if (f2==NULL)
        {
        fclose(f1);
        return(0);
        }
    while ((c1=fgetc(f1))!=EOF)
        {
        c2=fgetc(f2);
        if (c1!=c2)
            {
            fclose(f2);
            fclose(f1);
            return(0);
            }
        }
    c2=fgetc(f2);
    fclose(f2);
    fclose(f1);
    return(c1==c2);
    }


int wfile_file_contains(char *filename,unsigned char *buf,int n)

    {
    int i,c;
    FILE *f;
    size_t i0;

    f=fopen(filename,"rb");
    if (f==NULL)
        return(0);
    for (i=i0=0;(c=fgetc(f))!=EOF;)
        {
        if (c==buf[i])
            {
            if (i==n-1)
                {
                fclose(f);
                return(1);
                }
            if (i==0)
                i0=ftell(f);
            i++;
            continue;
            }
        if (i==0)
            continue;
        fseek(f,i0+1,0);
        i=0;
        }
    fclose(f);
    return(0);
    }







k2pdfopt_v2.54/willuslib/winbmp.c

/*
** winbmp.c  Windows specific calls related to bitmaps.
**
** Part of willus.com general purpose C code library.
**
** Copyright (C) 2021  http://willus.com
**
** This program is free software: you can redistribute it and/or modify
** it under the terms of the GNU Affero General Public License as
** published by the Free Software Foundation, either version 3 of the
** License, or (at your option) any later version.
**
** This program is distributed in the hope that it will be useful,
** but WITHOUT ANY WARRANTY; without even the implied warranty of
** MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
** GNU Affero General Public License for more details.
**
** You should have received a copy of the GNU Affero General Public License
** along with this program.  If not, see <http://www.gnu.org/licenses/>.
**
*/

#include "willus.h"

#ifdef HAVE_WIN32_API

#include <windows.h>
/* #include <process.h> */
#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include <math.h>
#include <ctype.h>
#include <time.h>
#include <conio.h>

static int bmp_from_icon(WILLUSBITMAP *bmp,HICON hIcon);
static HICON bmp_to_icon(WILLUSBITMAP *bmp,HICON template);
static HBITMAP bmp_to_from_winbmp(WILLUSBITMAP *bmp,HBITMAP hBitmap_src);


int win_clipboard_to_bmp(WILLUSBITMAP *bmp,FILE *out)

    {
    static char *funcname="win_clipboard_to_bmp";
    HBITMAP hbitmap;
    HWND    dtwin;
    HDC     hDC,hMemDC;

    dtwin=GetDesktopWindow();
    if (!OpenClipboard(dtwin))
        {
        nprintf(out,"win_clipboard_to_bmp:  Error opening clipboard.\n");
        return(-1);
        }
    hbitmap=(HBITMAP)GetClipboardData(CF_BITMAP);
    if (hbitmap==NULL)
        {
        nprintf(out,"win_clipboard_to_bmp:  Clipboard does not have a bitmap.\n");
        CloseClipboard();
        return(-2);
        }
    // This is kludgy, but works for 24-bit desktops
    hDC=GetDC(dtwin);
    if (hDC==NULL)
        {
        nprintf(out,"win_clipboard_to_bmp:  Could not get DC.\n");
        CloseClipboard();
        return(-3);
        }
    // Create a device context for the windows bitmap
    hMemDC=CreateCompatibleDC(hDC);
    if (hMemDC==NULL)
        {
        nprintf(out,"win_clipboard_to_bmp:  Could not create hMemDC.\n");
        // DeleteObject(hbitmap);
        ReleaseDC(dtwin,hDC);
        return(-4);
        }
    // Select the windows bitmap into the new device context
    SelectObject(hMemDC,hbitmap);
    /* Kludgey way to get BMP dims, but GetBitmapDimensionsEx() doesn't work. */
    {
    int step;
    for (step=2048,bmp->width=0;1;bmp->width+=step)
        {
        if (GetPixel(hMemDC,bmp->width,0)==CLR_INVALID)
            {
            if (step==1 || bmp->width==0)
                break;
            bmp->width -= step;
            step >>= 1;
            }
        }
    for (step=1024,bmp->height=0;1;bmp->height+=step)
        {
        if (GetPixel(hMemDC,0,bmp->height)==CLR_INVALID)
            {
            if (step==1 || bmp->height==0)
                break;
            bmp->height -= step;
            step >>= 1;
            }
        }
    }
    if (bmp->height==0 || bmp->width==0)
        {
        nprintf(out,"win_clipboard_to_bmp:  Zero sized bitmap.\n");
        DeleteDC(hMemDC);
        ReleaseDC(dtwin,hDC);
        return(-5);
        }
    bmp->bpp=24;
    bmp->type=WILLUSBITMAP_TYPE_WIN32;
    bmp_alloc(bmp);

    // Set up the device independent bitmap
    {
    BITMAPINFO         *bmi;
    willus_mem_alloc_warn((void **)&bmi,sizeof(BITMAPINFOHEADER)+256*sizeof(RGBQUAD),funcname,10);
    bmi->bmiHeader.biSize = sizeof(BITMAPINFOHEADER);
    bmi->bmiHeader.biWidth = bmp->width;
    bmi->bmiHeader.biHeight = bmp->height;
    bmi->bmiHeader.biPlanes = 1;
    bmi->bmiHeader.biBitCount = 24;
    bmi->bmiHeader.biCompression = BI_RGB;
    bmi->bmiHeader.biSizeImage = 0;
    bmi->bmiHeader.biXPelsPerMeter = (int)(72.0*100./2.54);
    bmi->bmiHeader.biYPelsPerMeter = (int)(72.0*100./2.54);
    bmi->bmiHeader.biClrUsed = 0;
    bmi->bmiHeader.biClrImportant = 0;
    GetDIBits(hMemDC,hbitmap,0,bmp->height,bmp->data,bmi,DIB_RGB_COLORS);
/* Old way--pretty slow */
/*
    for (row=0;row<bmp->height;row++)
        {
        unsigned char *p;
        int col;

        p=bmp_rowptr_from_top(bmp,row);
        for (col=0;col<bmp->width;col++,p+=3)
            {
            int x;

            x=(int)GetPixel(hMemDC,col,row);
            p[0]=x&0xff;
            p[1]=(x>>8)&0xff;
            p[2]=(x>>16)&0xff;
            }
        }
*/
    willus_mem_free((double **)&bmi,funcname);
    }
    DeleteDC(hMemDC);
    ReleaseDC(dtwin,hDC);
    return(0);
    }


int win_emf_dims(char *filename,double *width_in,double *height_in)

    {
    wmetafile *wmf;
    HENHMETAFILE hemf;
    ENHMETAHEADER   header;

    (*width_in) = -1.0;
    (*height_in) = -1.0;
    wmf=win_emf_from_file(filename);
    if (wmf==NULL)
        return(-1);
    hemf=(HENHMETAFILE)wmf;
    GetEnhMetaFileHeader(hemf,sizeof(ENHMETAHEADER),&header);
    /* Set up bitmap dimensions */
    (*width_in) = (header.rclFrame.right-header.rclFrame.left)/2540.;
    (*height_in) = (header.rclFrame.bottom-header.rclFrame.top)/2540.;
    win_emf_close(wmf,0);
    return(0);
    }


/*
** 24-bit only
*/
int win_emf_to_bmp(wmetafile *wmf,int dpi,WILLUSBITMAP *bmp,FILE *out)

    {
    HENHMETAFILE hemf;
    HWND    h;
    ENHMETAHEADER   header;
    double  width_in,height_in,dpi_adjust;
    int     width_pix,height_pix;
    int     width_bytes;
    HDC     hDC,hMemDC;
    RECT    lprect;
    BITMAPINFO         *bmi;
    static  HBITMAP hBitmap=NULL;
    int planes,bpp;
    static char *funcname="win_emf_to_bmp";

    hemf=(HENHMETAFILE)wmf;
    h=GetDesktopWindow();
    GetEnhMetaFileHeader(hemf,sizeof(ENHMETAHEADER),&header);

    /* Set up bitmap dimensions */
    width_in = (header.rclFrame.right-header.rclFrame.left)/2540.;
    height_in = (header.rclFrame.bottom-header.rclFrame.top)/2540.;
    dpi_adjust = header.rclFrame.left==0 ? 1.0 : (1.0/5.8);
/*
printf("h.rclframe.left=%g\n",header.rclFrame.left/2540.);
printf("width_in = %g\n",width_in);
printf("szlmm = %d\n",header.szlMillimeters);
printf("szlpix = %d\n",header.szlDevice);
printf("iType = %d\n",header.iType);
printf("dSig = %d\n",header.dSignature);
printf("nDesc = %d\n",header.nDescription);
printf("nVer = %d\n",header.nVersion);
printf("h.rclbounds.left=%d\n",header.rclBounds.left);
printf("h.rclbounds.width=%d\n",header.rclBounds.right-header.rclBounds.left);
*/
    width_pix = (int)(width_in*dpi*dpi_adjust);
    height_pix = (int)(height_in*dpi*dpi_adjust);
    width_bytes=width_pix;
    while (width_bytes&3)
        width_bytes++;
    lprect.left=0;
    lprect.right=width_pix-1;
    lprect.top=0;
    lprect.bottom=height_pix-1;

    /*
    ** Allocate bit map info structure (has to be allocated due to
    ** arbitrarily sized color palette ==> cannot be statically declared)
    */
    if (!willus_mem_alloc((double **)&bmi,sizeof(BITMAPINFOHEADER)+256*sizeof(RGBQUAD),funcname))
        return(2);
    bmi->bmiHeader.biSize = sizeof(BITMAPINFOHEADER);

    // Get device context
    hDC=GetDC(h);
    if (hDC==NULL)
        {
        willus_mem_free((double **)&bmi,funcname);
        nprintf(out,"win_emf_to_bmp:  Could not get DC.\n");
        return(4);
        }

    planes=GetDeviceCaps(hDC,PLANES);
    bpp=GetDeviceCaps(hDC,BITSPIXEL);
    // Create a windows bitmap to play the metafile into
    hBitmap=CreateBitmap(width_pix,height_pix,planes,bpp,NULL);
    if (hBitmap==NULL)
        {
        ReleaseDC(h,hDC);
        willus_mem_free((double **)&bmi,funcname);
        return(5);
        }

    // Create a device context for the windows bitmap
    hMemDC=CreateCompatibleDC(hDC);
    if (hMemDC==NULL)
        {
        nprintf(out,"win_emf_to_bmp:  Could not create hMemDC.\n");
        DeleteObject(hBitmap);
        ReleaseDC(h,hDC);
        willus_mem_free((double **)&bmi,funcname);
        return(6);
        }

    // Select the windows bitmap into the new device context
    SelectObject(hMemDC,hBitmap);

    // Clear the windows bitmap
    PatBlt(hMemDC,0,0,width_pix,height_pix,WHITENESS); // White background

    // Play the metafile into it
    PlayEnhMetaFile(hMemDC,hemf,&lprect);

    bmp->bpp=24;
    bmp->width=width_pix;
    bmp->height=height_pix;
    bmp->type=WILLUSBITMAP_TYPE_WIN32;
    bmp_alloc(bmp);

    // Set up the device independent bitmap
    bmi->bmiHeader.biSize = sizeof(BITMAPINFOHEADER);
    bmi->bmiHeader.biWidth = width_pix;
    bmi->bmiHeader.biHeight = height_pix;
    bmi->bmiHeader.biPlanes = 1;
    bmi->bmiHeader.biBitCount = 24;
    bmi->bmiHeader.biCompression = BI_RGB;
    bmi->bmiHeader.biSizeImage = 0;
    bmi->bmiHeader.biXPelsPerMeter = (int)(dpi*100./2.54);
    bmi->bmiHeader.biYPelsPerMeter = (int)(dpi*100./2.54);
    bmi->bmiHeader.biClrUsed = 0;
    bmi->bmiHeader.biClrImportant = 0;

    // Get the bits from the windows bitmap into the DI bitmap
    GetDIBits(hMemDC,hBitmap,0,height_pix,bmp->data,bmi,DIB_RGB_COLORS);
    DeleteDC(hMemDC);
    DeleteObject(hBitmap);
    ReleaseDC(h,hDC);
    willus_mem_free((double **)&bmi,funcname);
    return(0);
    }


static LOGPALETTE *bmp8_pal_data=NULL;
static HPALETTE    bmp8_palette=NULL;

void bmp8_win32_palette_init(WILLUSBITMAP *bmp)

    {
    static char *funcname="bmp8_win32_palette_init";

    if (!willus_mem_alloc((double **)&bmp8_pal_data,sizeof(LOGPALETTE)+256*sizeof(PALETTEENTRY),funcname))
        return;
    bmp8_pal_data->palVersion = 0x300;
    bmp8_pal_data->palNumEntries = 256;
    bmp8_palette = NULL;
    }


void bmp8_win32_palette_set(WILLUSBITMAP *bmp)

    {
    int     i;

    if (bmp8_pal_data==NULL)
        bmp8_win32_palette_init(bmp);
    if (bmp8_pal_data==NULL)
        return;
    for (i=0;i<256;i++)
        {
        bmp8_pal_data->palPalEntry[i].peRed   = bmp->red[i];
        bmp8_pal_data->palPalEntry[i].peGreen = bmp->green[i];
        bmp8_pal_data->palPalEntry[i].peBlue  = bmp->blue[i];
        bmp8_pal_data->palPalEntry[i].peFlags = PC_RESERVED;
        }
    if (bmp8_palette!=NULL)
        {
        DeleteObject(bmp8_palette);
        bmp8_palette=NULL;
        }
    bmp8_palette=CreatePalette(bmp8_pal_data);
    }


void bmp8_win32_palette_free(WILLUSBITMAP *bmp)

    {
    if (bmp8_palette!=NULL)
        {
        DeleteObject(bmp8_palette);
        bmp8_palette=NULL;
        }
    willus_mem_free((double **)&bmp8_pal_data,"bmp8_win32_palette_free");
    }



int bmp_show_bmp(WILLUSBITMAP *bmp,void *handle,int x0,int y0)

    {
    return(bmp_show_bmp_ex(bmp,handle,x0,y0,1));
    }


int bmp_show_bmp_ex(WILLUSBITMAP *bmp,void *handle,int x0,int y0,int update)

    {
    HWND h;
    HDC hDC;

    h=(HWND)handle;
    hDC=GetDC(h);
    if (hDC==NULL)
        return(4);
    bmp_blit_to_hdc(bmp,hDC,x0,y0);
    if (update)
        UpdateWindow(h);
    /*
    UpdateWindow(h);
    SelectPalette(hDC,bmp8_palette,FALSE);
    RealizePalette(hDC);
    */
    ReleaseDC(h,hDC);
    return(0);
    }


void bmp_blit_to_hdc(WILLUSBITMAP *bmp,void *hdc,int x0,int y0)

    {
    bmp_blit_to_hdc_ex(bmp,hdc,x0,y0,bmp->width,bmp->height,0,0);
    }


/*
** Display bitmap <bmp> into HDC.
**
** x0,y0 = top left corner of destination rectangle in HDC
** width,height = width and height of destination rectangle in HDC
** xs,ys = top left corner of where the source pixels come from in the
**         bitmap.  E.g. xs,ys = 0,0 means the top left corner of the
**         source bitmap is placed at x0,y0 in the destination device.
*/
void bmp_blit_to_hdc_ex(WILLUSBITMAP *bmp,void *hdc,int x0,int y0,int width,int height,
                        int xs,int ys)

    {
    HDC hDC;
    BITMAPINFO *bmi;
    int i,bytewidth,w,bpp;
    /* Worst case size (8-bit w/palette) */
    static char _bmih[sizeof(BITMAPINFOHEADER)+256*sizeof(RGBQUAD)];

    hDC=(HDC)hdc;
    /*
    ** Allocate bit map info structure (has to be allocated due to
    ** arbitrarily sized color palette ==> cannot be statically declared)
    */
    bmi = (BITMAPINFO *)_bmih;
    bmi->bmiHeader.biSize = sizeof(BITMAPINFOHEADER);
    bmi->bmiHeader.biWidth = bmp->width;
    bmi->bmiHeader.biHeight = bmp->height;
    bmi->bmiHeader.biPlanes = 1;
    bmi->bmiHeader.biBitCount = bmp->bpp;
    bmi->bmiHeader.biCompression = BI_RGB;
    bmi->bmiHeader.biSizeImage = bmp->width*bmp->height*(bmp->bpp==8 ? 1 : 3);
    bmi->bmiHeader.biXPelsPerMeter = 72;
    bmi->bmiHeader.biYPelsPerMeter = 72;
    bmi->bmiHeader.biClrUsed = 0;
    bmi->bmiHeader.biClrImportant = 0;
    /*
    ** Set up GIF palette
    */
    if (bmp->bpp==8)
        {
        RGBQUAD *rgb;
        rgb=&bmi->bmiColors[0];
        for (i=0;i<256;i++)
            {
            rgb[i].rgbRed   = bmp->red[i];
            rgb[i].rgbGreen = bmp->green[i];
            rgb[i].rgbBlue  = bmp->blue[i];
            rgb[i].rgbReserved = 0;
            }
        bmp8_win32_palette_set(bmp);
        if (bmp8_palette!=NULL)
            {
            SelectPalette(hDC,bmp8_palette,FALSE);
            RealizePalette(hDC);
            }
        }

    if (bmp->type==WILLUSBITMAP_TYPE_WIN32)
        {
        if (xs==0 && ys==0 && width==bmp->width && height==bmp->height)
            {
            SetDIBitsToDevice(hDC,x0,y0,bmp->width,bmp->height,0,0,0,bmp->height,
                              bmp->data,bmi,DIB_RGB_COLORS);
            return;
            }
        }
    if (bmp->type!=WILLUSBITMAP_TYPE_WIN32 && bmp->bpp==24)
        bmp24_flip_rgb(bmp);
    bpp = bmp->bpp==24 ? 3 : 1;
    w = width < bmp->width-xs ? width : bmp->width-xs;
    bytewidth = bmp_bytewidth(bmp);
    for (i=ys;i<bmp->height && i<ys+height;i++)
        SetDIBitsToDevice(hDC,x0,i+y0-ys,w,1,0,0,0,1,
                      &bmp->data[i*bytewidth]+bpp*xs,bmi,DIB_RGB_COLORS);
    if (bmp->type!=WILLUSBITMAP_TYPE_WIN32 && bmp->bpp==24)
        bmp24_flip_rgb(bmp);
    /*
    else
        {
        w = width < bmp->width-xs ? width : bmp->width-xs;
        bytewidth = bmp_bytewidth(bmp);
        for (i=ys;i<bmp->height && i<ys+height;i++)
            SetDIBitsToDevice(hDC,x0,i+y0,w,1,0,0,0,1,
                          &bmp->data[i*bytewidth],bmi,DIB_RGB_COLORS);
        if (bmp->bpp==24)
            bmp24_flip_rgb(bmp);
        }
    */
    }

/*
** Display bmp w/transparent background color
**
** x0,y0 = top left corner of destination rectangle in HDC
**
** tr=transparent color red
** tg=transparent color green
** tb=transparent color blu
**
*/
void bmp_show_bmp_xparent(WILLUSBITMAP *bmp,void *handle,int x0,int y0,int tr,int tg,int tb)

    {
    HWND h;
    HDC hDC;
    BITMAPINFO *bmi;
    int i,width,height,bpp;
    /* Worst case size (8-bit w/palette) */
    static char _bmih[sizeof(BITMAPINFOHEADER)+256*sizeof(RGBQUAD)];

    h=(HWND)handle;
    hDC=GetDC(h);
    if (hDC==NULL)
        return;
    width=bmp->width;
    height=bmp->height;
    /*
    ** Allocate bit map info structure (has to be allocated due to
    ** arbitrarily sized color palette ==> cannot be statically declared)
    */
    bmi = (BITMAPINFO *)_bmih;
    bmi->bmiHeader.biSize = sizeof(BITMAPINFOHEADER);
    bmi->bmiHeader.biWidth = bmp->width;
    bmi->bmiHeader.biHeight = bmp->height;
    bmi->bmiHeader.biPlanes = 1;
    bmi->bmiHeader.biBitCount = bmp->bpp;
    bmi->bmiHeader.biCompression = BI_RGB;
    bmi->bmiHeader.biSizeImage = bmp->width*bmp->height*(bmp->bpp==8 ? 1 : 3);
    bmi->bmiHeader.biXPelsPerMeter = 72;
    bmi->bmiHeader.biYPelsPerMeter = 72;
    bmi->bmiHeader.biClrUsed = 0;
    bmi->bmiHeader.biClrImportant = 0;
    /*
    ** Set up GIF palette
    */
    if (bmp->bpp==8)
        {
        RGBQUAD *rgb;
        rgb=&bmi->bmiColors[0];
        for (i=0;i<256;i++)
            {
            rgb[i].rgbRed   = bmp->red[i];
            rgb[i].rgbGreen = bmp->green[i];
            rgb[i].rgbBlue  = bmp->blue[i];
            rgb[i].rgbReserved = 0;
            }
        bmp8_win32_palette_set(bmp);
        if (bmp8_palette!=NULL)
            {
            SelectPalette(hDC,bmp8_palette,FALSE);
            RealizePalette(hDC);
            }
        }

    if (bmp->type!=WILLUSBITMAP_TYPE_WIN32 && bmp->bpp==24)
        bmp24_flip_rgb(bmp);
    bpp = bmp->bpp==24 ? 3 : 1;
    for (i=0;i<bmp->height && i<height;i++)
        {
        unsigned char *p,*p0;
        int j,rl;

        p0=p=bmp_rowptr_from_top(bmp,i);
        rl=0;
        for (j=0;j<bmp->width && j<width;j++,p+=bpp)
            {
            if (p[0]==tb && p[1]==tg && p[2]==tr)
                {
                if (rl>0)
                    {
                    SetDIBitsToDevice(hDC,x0+j-rl,i+y0,rl,1,0,0,0,1,p0,bmi,DIB_RGB_COLORS);
                    rl=0;
                    }
                }
            else
                {
                if (rl==0)
                    p0=p;
                rl++;
                }
            }
        if (rl>0)
            SetDIBitsToDevice(hDC,x0+j-rl,i+y0,rl,1,0,0,0,1,p0,bmi,DIB_RGB_COLORS);
        }
    if (bmp->type!=WILLUSBITMAP_TYPE_WIN32 && bmp->bpp==24)
        bmp24_flip_rgb(bmp);
    ReleaseDC(h,hDC);
    }



/*
** Get the contents of the specified window handle and put
** them into the specified bitmap.  x0,y0 = upper left coordinates
** of source rectangle.
*/
int bmp_get_bmp(WILLUSBITMAP *bmp,void *handle,int x0,int y0)

    {
    HWND    h;
    HDC     hDC,memDC;
    BITMAPINFO         *bmi;
    static  HBITMAP hBitmap=NULL;
    int     i,bytewidth;
    int     planes,bpp;
    /* Worst case size (8-bit w/palette) */
    static char _bmih[sizeof(BITMAPINFOHEADER)+256*sizeof(RGBQUAD)];
    /*
    RECT    winsize;
    */

    h=(HWND)handle;
    /*
    h=GetDesktopWindow();
    GetWindowRect(h,&winsize);
    winwidth = winsize.right-winsize.left;
    winheight = winsize.bottom-winsize.top;
    */
    /* Get device context */
    hDC=GetDC(h);
    if (hDC==NULL)
        return(4);

    /*
    ** Allocate bit map info structure (has to be allocated due to
    ** arbitrarily sized color palette ==> cannot be statically declared)
    */
    bmi=(BITMAPINFO *)_bmih;
    bmi->bmiHeader.biSize = sizeof(BITMAPINFOHEADER);
    bmi->bmiHeader.biWidth = bmp->width;
    bmi->bmiHeader.biHeight = bmp->height;
    bmi->bmiHeader.biPlanes = 1;
    bmi->bmiHeader.biBitCount = bmp->bpp;
    bmi->bmiHeader.biCompression = BI_RGB;
    bmi->bmiHeader.biSizeImage = bmp->width*bmp->height*(bmp->bpp==8 ? 1 : 3);
    bmi->bmiHeader.biXPelsPerMeter = 72;
    bmi->bmiHeader.biYPelsPerMeter = 72;
    bmi->bmiHeader.biClrUsed = 0;
    bmi->bmiHeader.biClrImportant = 0;

    planes=GetDeviceCaps(hDC,PLANES);
    bpp=GetDeviceCaps(hDC,BITSPIXEL);
    /* Create bitmap buffer */
    hBitmap=CreateBitmap(bmp->width,
                         bmp->type==WILLUSBITMAP_TYPE_WIN32 ? bmp->height : 1,
                         planes,bpp,NULL);
    if (hBitmap==NULL)
        {
        ReleaseDC(h,hDC);
        return(5);
        }
    memDC = CreateCompatibleDC(hDC);
    SelectObject(memDC,hBitmap);
    if (bmp->type == WILLUSBITMAP_TYPE_WIN32)
        {
        /* Get the whole enchilida */
        BitBlt(memDC,0,0,bmp->width,bmp->height,hDC,x0,y0,SRCCOPY);
        GetDIBits(memDC,hBitmap,0,bmp->height,bmp->data,bmi,DIB_RGB_COLORS);
        }
    else
        {
        bytewidth = bmp_bytewidth(bmp);

        /* Just one scan line at a time */
        bmi->bmiHeader.biHeight = 1;
        bmi->bmiHeader.biSizeImage = bmp->width*(bmp->bpp==8 ? 1 : 3);

        /* Get the bitmap data */
        for (i=0;i<bmp->height;i++)
            {
            unsigned char *p;
            /* int     status; */

            p=&bmp->data[i*bytewidth];
            /* status= */ BitBlt(memDC,0,0,bmp->width,1,hDC,x0,y0+i,SRCCOPY);
            /* status= */ GetDIBits(memDC,hBitmap,0,1,p,bmi,DIB_RGB_COLORS);
            }
        if (bmp->bpp==24)
            bmp24_flip_rgb(bmp);
        }
    /* Extract the palette (seems to work) */
    if (bmp->bpp==8)
        {
        RGBQUAD *rgb;
        rgb=&bmi->bmiColors[0];
        for (i=0;i<256;i++)
            {
            bmp->red[i]   = rgb[i].rgbRed;
            bmp->green[i] = rgb[i].rgbGreen;
            bmp->blue[i]  = rgb[i].rgbBlue;
            }
        }

    /* Clean up */
    DeleteDC(memDC);
    DeleteObject(hBitmap);
    ReleaseDC(h,hDC);
    return(0);
    }


void win_icon_free(void *icon)

    {
    DestroyIcon((HICON)icon);
    }


/*
** Create antialiased icons since Windows fails to do this.
**
** This works for the standard way that I compile exe's, which is to include
** a single 72 x 72 icon with them.
**
*/
void win_icons_from_exe(void **iconr,void **smalliconr)

    {
    char  fullname[512];
    char  basename[256];
    char  appname[256];
    HICON icon,smallicon,icon72;
    int   small_dx,small_dy,icon_dx,icon_dy;
    HINSTANCE hinst;

    hinst=(HINSTANCE)win_hinstance();
    win_full_exe_name(fullname);
    wfile_basespec(basename,fullname);
    wfile_newext(appname,basename,"");
    icon_dx = GetSystemMetrics(SM_CXICON);
    icon_dy = GetSystemMetrics(SM_CYICON);
    icon = LoadImage(hinst,appname,IMAGE_ICON,icon_dx,icon_dy,0);
    small_dx = GetSystemMetrics(SM_CXSMICON);
    small_dy = GetSystemMetrics(SM_CYSMICON);
    smallicon = LoadImage(hinst,appname,IMAGE_ICON,small_dx,small_dy,0);
    icon72 = LoadImage(hinst,appname,IMAGE_ICON,72,72,0);
    /* Create anti-aliased icons since Windows doesn't(!) */
    if (icon72)
        {
        WILLUSBITMAP *bmp,_bmp;
        WILLUSBITMAP *bmpsmall,_bmpsmall;
        WILLUSBITMAP *bmplarge,_bmplarge;

        bmp=&_bmp;
        bmp_init(bmp);
        bmp->width=72;
        bmp->height=72;
        bmp->bpp=24;
        bmp_alloc(bmp);
        bmp_from_icon(bmp,icon72);
        bmplarge=&_bmplarge;
        bmp_init(bmplarge);
        bmp_resample(bmplarge,bmp,0.,0.,72.,72.,icon_dx,icon_dy);
        (*iconr)=(void *)bmp_to_icon(bmplarge,icon);
        DestroyIcon(icon);
        bmpsmall=&_bmpsmall;
        bmp_init(bmpsmall);
        bmp_resample(bmpsmall,bmp,0.,0.,72.,72.,small_dx,small_dy);
        (*smalliconr)=(void *)bmp_to_icon(bmpsmall,smallicon);
        DestroyIcon(smallicon);
        bmp_free(bmpsmall);
        bmp_free(bmplarge);
        bmp_free(bmp);
        }
    else
        {
        (*iconr)=(void *)icon;
        (*smalliconr)=(void *)smallicon;
        }
    DestroyIcon(icon72);
    }


/*
** Get the contents of the specified window handle and put
** them into the specified bitmap.  x0,y0 = upper left coordinates
** of source rectangle.
*/
static int bmp_from_icon(WILLUSBITMAP *bmp,HICON hIcon)

    {
    ICONINFO iinfo;

    if (!GetIconInfo(hIcon,&iinfo))
        return(0);
    return(bmp_to_from_winbmp(bmp,iinfo.hbmColor)!=NULL);
    }


static HICON bmp_to_icon(WILLUSBITMAP *bmp,HICON template)

    {
    HICON hIcon;
    ICONINFO iinfo;

    if (!GetIconInfo(template,&iinfo))
        return(0);
    iinfo.hbmColor = bmp_to_from_winbmp(bmp,NULL);
    if (iinfo.hbmColor==NULL)
        return(NULL);
    hIcon=CreateIconIndirect(&iinfo);
    return(hIcon);
    }


/*
** If hBitmap==NULL, converts bmp to HBITMAP and returns handle.
** If not, hBitmap is put into bmp.
*/
static HBITMAP bmp_to_from_winbmp(WILLUSBITMAP *bmp,HBITMAP hBitmap_src)

    {
    HDC     hDC,memDC;
    BITMAPINFO         *bmi;
    HBITMAP hBitmap;
    int     i,bytewidth;
    int     planes,bpp;
    /* Worst case size (8-bit w/palette) */
    static char _bmih[sizeof(BITMAPINFOHEADER)+256*sizeof(RGBQUAD)];

    hDC=GetDC(GetDesktopWindow());
    if (hDC==NULL)
        return(NULL);
    /*
    ** Allocate bit map info structure (has to be allocated due to
    ** arbitrarily sized color palette ==> cannot be statically declared)
    */
    bmi=(BITMAPINFO *)_bmih;
    bmi->bmiHeader.biSize = sizeof(BITMAPINFOHEADER);
    bmi->bmiHeader.biWidth = bmp->width;
    bmi->bmiHeader.biHeight = bmp->height;
    bmi->bmiHeader.biPlanes = 1;
    bmi->bmiHeader.biBitCount = bmp->bpp;
    bmi->bmiHeader.biCompression = BI_RGB;
    bmi->bmiHeader.biSizeImage = bmp->width*bmp->height*(bmp->bpp==8 ? 1 : 3);
    bmi->bmiHeader.biXPelsPerMeter = 72;
    bmi->bmiHeader.biYPelsPerMeter = 72;
    bmi->bmiHeader.biClrUsed = 0;
    bmi->bmiHeader.biClrImportant = 0;
    planes=GetDeviceCaps(hDC,PLANES);
    bpp=GetDeviceCaps(hDC,BITSPIXEL);
    if (hBitmap_src==NULL)
        {
        hBitmap=CreateBitmap(bmp->width,bmp->height,planes,bpp,NULL);
        if (hBitmap==NULL)
            {
            ReleaseDC(GetDesktopWindow(),hDC);
            return(NULL);
            }
        }
    else
        hBitmap=hBitmap_src;
    memDC = CreateCompatibleDC(hDC);
    SelectObject(memDC,hBitmap);
    if (bmp->type == WILLUSBITMAP_TYPE_WIN32)
        {
        /* Get the whole enchilida */
        if (hBitmap_src==NULL)
            SetDIBits(memDC,hBitmap,0,bmp->height,bmp->data,bmi,DIB_RGB_COLORS);
        else
            GetDIBits(memDC,hBitmap,0,bmp->height,bmp->data,bmi,DIB_RGB_COLORS);
        }
    else
        {
        bytewidth = bmp_bytewidth(bmp);
        if (bmp->bpp==24)
            bmp24_flip_rgb(bmp);
        /* Get the bitmap data */
        for (i=0;i<bmp->height;i++)
            {
            unsigned char *p;
            /* int     status; */

            p=&bmp->data[i*bytewidth];
            if (hBitmap_src==NULL)
                SetDIBits(memDC,hBitmap,bmp->height-1-i,1,p,bmi,DIB_RGB_COLORS);
            else
                GetDIBits(memDC,hBitmap,bmp->height-1-i,1,p,bmi,DIB_RGB_COLORS);
            }
        if (bmp->bpp==24)
            bmp24_flip_rgb(bmp);
        }
    /* Extract the palette (seems to work) */
    if (bmp->bpp==8)
        {
        RGBQUAD *colors;

        colors=&bmi->bmiColors[0]; /* Avoid compiler warning */
        for (i=0;i<256;i++)
            {
            bmp->red[i]   = colors[i].rgbRed;
            bmp->green[i] = colors[i].rgbGreen;
            bmp->blue[i]  = colors[i].rgbBlue;
            }
        }

    /* Clean up */
    DeleteDC(memDC);
    ReleaseDC(GetDesktopWindow(),hDC);
    return(hBitmap);
    }


#endif
/* HAVE_WIN32_API */







k2pdfopt_v2.54/willuslib/CMakeLists.txt

project(k2pdfopt C)
cmake_minimum_required(VERSION 2.6)
#
# Last update 31 May 2020 willus.com
#

include_directories(..)

set(WILLUSLIB_SRC
    ansi.c array.c bmp.c bmpdjvu.c bmpmupdf.c dtcompress.c filelist.c
    fontdata.c fontrender.c gslpolyfit.c linux.c math.c mem.c ocr.c
    ocrgocr.c ocrtess.c ocrwords.c pdffonts.c pdfwrite.c point2d.c
    render.c strbuf.c string.c token.c wfile.c wgs.c wgui.c
    willusversion.c win.c winbmp.c wincomdlg.c wininet.c winmbox.c
    winshell.c winshellwapi.c wleptonica.c wmupdf.c wmupdfinfo.c wpdf.c
    wsys.c wzfile.c
)
# ocr.c  
# win.c  winbmp.c winmbox.c wincomdlg.c wgui.c winshell.c

if(DJVU_FOUND)
  set(WILLUSLIB_SRC ${WILLUSLIB_SRC} bmpdjvu.c)
endif(DJVU_FOUND)

if(MUPDF_FOUND)
  set(WILLUSLIB_SRC ${WILLUSLIB_SRC} bmpmupdf.c wmupdf.c)
endif(MUPDF_FOUND)

message("-- Willuslib sources: ${WILLUSLIB_SRC}")

add_library(willuslib ${WILLUSLIB_SRC})

# HAVE_GOCR_LIB: ocrjocr.c
# HAVE_TESSERACT_LIB: ocrtess.c 








k2pdfopt_v2.54/willuslib/wincomdlg.c

/*
** wincomdlg.c     Functions that call common Windows dialogs from comdlg32.dll
**                 (E.g. open file dialog window).
**
** Part of willus.com general purpose C code library.
**
** Copyright (C) 2016  http://willus.com
**
** This program is free software: you can redistribute it and/or modify
** it under the terms of the GNU Affero General Public License as
** published by the Free Software Foundation, either version 3 of the
** License, or (at your option) any later version.
**
** This program is distributed in the hope that it will be useful,
** but WITHOUT ANY WARRANTY; without even the implied warranty of
** MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
** GNU Affero General Public License for more details.
**
** You should have received a copy of the GNU Affero General Public License
** along with this program.  If not, see <http://www.gnu.org/licenses/>.
**
*/

#include "willus.h"

#ifdef HAVE_WIN32_API

#include <windows.h>
#include <stdio.h>
#include <string.h>
#include <stdlib.h>
#include <ctype.h>

/*
** Calls GetOpenFileName() from COMDLG32.DLL.
**
** "filter" input needs to be null-terminated pairs of strings, e.g.
**     "PDF files\0*.pdf\0DJVU files\0*.djvu\0All files\0*\0\0\0";
** "filter" can be NULL.
**
** "title" is the string shown in the title field of the dialog box.
**
** The "defext" string is appended to the file name if no extension is typed
** by the user (only the first three chars are used).  Don't put a "." in
** the extension.  If "defext" is NULL, no extension is appended.
**
** If multiselect!=0, multiple files can be selected.  They are returned
** like so:
**
**     filename = "c:\mypath\mysubdir\file1\0file2\0file3\0\0";
**
** If must_exist!=0, the file must already exist.
**
** If for_writing is non-zero, calls GetSaveFileName().
**
** Returns 1 for success, 0 for cancel.
**
*/
int wincomdlg_get_filename(char *filename,int maxlen,char *filter,char *title,char *defext,
                           int multiselect,int must_exist,int for_writing)

    {
    OPENFILENAME *fn,_fn;

    fn=&_fn;
    fn->lStructSize=sizeof(OPENFILENAME);
    fn->hwndOwner=NULL;
    fn->hInstance=0;
    fn->lpstrFilter=filter;
    fn->lpstrCustomFilter=NULL;
    fn->nMaxCustFilter=0;
    fn->nFilterIndex=1;
    fn->lpstrFile=filename;
    fn->lpstrFile[0]='\0';
    fn->nMaxFile=maxlen;
    fn->lpstrFileTitle=NULL;
    fn->nMaxFileTitle=0;
    fn->lpstrInitialDir=NULL;
    fn->lpstrTitle=title;
    fn->Flags = 0;
    if (!for_writing && multiselect)
        fn->Flags |= OFN_ALLOWMULTISELECT | OFN_EXPLORER;
    if (must_exist)
        fn->Flags |= OFN_FILEMUSTEXIST;
    fn->nFileOffset=0;
    fn->nFileExtension=0;
    fn->lpstrDefExt=defext;
    fn->lCustData=0;
    fn->lpfnHook=NULL;
    fn->lpTemplateName=NULL;
    fn->pvReserved=NULL;
    fn->dwReserved=0;
    fn->FlagsEx=0;
    return(for_writing ? GetSaveFileName(fn) : GetOpenFileName(fn));
    }


int wincomdlg_get_filenamew(short *filename,int maxlen,char *filter,char *title,char *defext,
                            int multiselect,int must_exist,int for_writing)

    {
    OPENFILENAMEW *fn,_fn;
    short *wfilter,*wtitle,*wdef;
    int status;
    static char *funcname="windcomdlg_get_filenamew";

    wfilter=char_to_wide_list(NULL,filter);
    wtitle=char_to_wide(NULL,title);
    wdef=char_to_wide(NULL,defext);
    fn=&_fn;
    fn->lStructSize=sizeof(OPENFILENAME);
    fn->hwndOwner=NULL;
    fn->hInstance=0;
    fn->lpstrFilter=(LPWSTR)wfilter;
    fn->lpstrCustomFilter=NULL;
    fn->nMaxCustFilter=0;
    fn->nFilterIndex=1;
    fn->lpstrFile=(LPWSTR)filename;
    fn->lpstrFile[0]='\0';
    fn->nMaxFile=maxlen;
    fn->lpstrFileTitle=NULL;
    fn->nMaxFileTitle=0;
    fn->lpstrInitialDir=NULL;
    fn->lpstrTitle=(LPWSTR)wtitle;
    fn->Flags = 0;
    if (!for_writing && multiselect)
        fn->Flags |= OFN_ALLOWMULTISELECT | OFN_EXPLORER;
    if (must_exist)
        fn->Flags |= OFN_FILEMUSTEXIST;
    fn->nFileOffset=0;
    fn->nFileExtension=0;
    fn->lpstrDefExt=(LPWSTR)wdef;
    fn->lCustData=0;
    fn->lpfnHook=NULL;
    fn->lpTemplateName=NULL;
    fn->pvReserved=NULL;
    fn->dwReserved=0;
    fn->FlagsEx=0;
    status = (for_writing ? GetSaveFileNameW(fn) : GetOpenFileNameW(fn));
    willus_mem_free((double **)&wdef,funcname);
    willus_mem_free((double **)&wtitle,funcname);
    willus_mem_free((double **)&wfilter,funcname);
    return(status);
    }
#endif /* HAVE_WIN32_API */







k2pdfopt_v2.54/willuslib/ocrgocr.c

/*
** ocrgocr.c   Routine to interface with GOCR v0.50.
**
** Part of willus.com general purpose C code library.
**
** Copyright (C) 2018  http://willus.com
**
** This program is free software: you can redistribute it and/or modify
** it under the terms of the GNU Affero General Public License as
** published by the Free Software Foundation, either version 3 of the
** License, or (at your option) any later version.
**
** This program is distributed in the hope that it will be useful,
** but WITHOUT ANY WARRANTY; without even the implied warranty of
** MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
** GNU Affero General Public License for more details.
**
** You should have received a copy of the GNU Affero General Public License
** along with this program.  If not, see <http://www.gnu.org/licenses/>.
**
*/

#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include <ctype.h>
#include "willus.h"

#ifdef HAVE_GOCR_LIB
#include <gocr.h>

/*
** bmp8 must be grayscale
** (x1,y1) and (x2,y2) from top left of bitmap
*/
void gocr_single_word_from_bmp8(char *text,int maxlen,WILLUSBITMAP *bmp8,
                                int x1,int y1,int x2,int y2,int allow_spaces,
                                int std_proc)

    {
    OCRWORDS *ocrwords,_ocrwords;

    ocrwords=&_ocrwords;
    ocrwords_init(ocrwords);
    gocr_ocrwords_from_bmp8(ocrwords,bmp8,x1,y1,x2,y2,allow_spaces,std_proc);
    if (ocrwords->n>0)
        {
        strncpy(text,ocrwords->word[0].text,maxlen-1);
        text[maxlen-1]='\0';
        }
    else
        text[0]='\0';
    ocrwords_free(ocrwords);
    }


void gocr_ocrwords_from_bmp8(OCRWORDS *ocrwords,WILLUSBITMAP *bmp8,
                             int x1,int y1,int x2,int y2,int allow_spaces,
                             int std_proc)

    {
    job_t *job,_job;
    int i,w,h,dw,dh,bw;
    unsigned char *src,*dst;
    char *buf,*buf2;
    static char *funcname="gocr_ocrwords_from_bmp8";

    if (x1>x2)
        {
        w=x1;
        x1=x2;
        x2=w;
        }
    w=x2-x1+1;
    bw=w/40;
    if (bw<6)
        bw=6;
    dw=w+bw*2;
    if (y1>y2)
        {
        h=y1;
        y1=y2;
        y2=h;
        }
    h=y2-y1+1;
    dh=h+bw*2;
    job=&_job;
    job_init(job);
    job_init_image(job);
    // willus_mem_alloc_warn((void **)&job->src.p.p,w*h,funcname,10);
    /* Must use malloc since job_free_image counts on this. */
    job->src.p.p=malloc(dw*dh);
    job->src.p.x=dw;
    job->src.p.y=dh;
    job->src.p.bpp=1;
    src=bmp_rowptr_from_top(bmp8,y1)+x1;
    memset(job->src.p.p,255,dw*dh);
    dst=(unsigned char *)job->src.p.p + dw*bw + bw;
    for (i=y1;i<=y2;i++,dst+=dw,src+=bmp8->width)
        memcpy(dst,src,w);
    pgm2asc(job);
    buf=getTextLine(&(job->res.linelist),0);
    ocrwords_clear(ocrwords);
    {
    OCRWORD word;
    ocrword_init(&word);
    word.c=bw;
    word.r=y2;
    word.maxheight=y2-y1;
    word.w=x2-x1+1;
    word.h=y2-y1+1;
    word.lcheight=word.h;
    word.rot=0;
    willus_mem_alloc_warn((void **)&buf2,2*(strlen(buf)+1),funcname,10);
    strcpy(buf2,buf);
    if (std_proc)
        ocr_text_proc(buf2,allow_spaces);
    word.text=buf2;
    ocrwords_add_word(ocrwords,&word);
    willus_mem_free((double **)&buf2,funcname);
    }
    // willus_mem_free((double **)&job->src.p.p,funcname);
    job_free_image(job);
    }
#endif /* HAVE_GOCR_LIB */







k2pdfopt_v2.54/willuslib/string.c

/*
** string.c     String/text buffer manipulation/analysis functions.
**
** Part of willus.com general purpose C code library.
**
** Copyright (C) 2022  http://willus.com
**
** This program is free software: you can redistribute it and/or modify
** it under the terms of the GNU Affero General Public License as
** published by the Free Software Foundation, either version 3 of the
** License, or (at your option) any later version.
**
** This program is distributed in the hope that it will be useful,
** but WITHOUT ANY WARRANTY; without even the implied warranty of
** MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
** GNU Affero General Public License for more details.
**
** You should have received a copy of the GNU Affero General Public License
** along with this program.  If not, see <http://www.gnu.org/licenses/>.
**
*/


#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include <ctype.h>
#include <math.h>
#include "willus.h"

static int delimiter_match(char *buf,int *index,char *delimiters);
static int rest_pmdigits(char *s);
static int rest_digits(char *s);
static void year_adjust(int *year);

/*
** Remove all white space from beginning and end of a string and
** re-pack the string, terminating with '\0'.
** '\n' or '\r' is considered to terminate the input string and
** is removed if found.
**
** White space = ' ', '\t'
**
** E.g. the input string:  "\t\t   Hello there!    \n"
**      becomes the output string:  "Hello there!"
*/
void clean_line(char *buf)

    {
    int     i,j;

    for (i=0;buf[i]!='\n' && buf[i]!='\r' && buf[i]!='\0';i++);
    for (i--;i>=0 && (buf[i]==' ' || buf[i]=='\t');i--);
    buf[i+1]='\0';
    for (i=0;buf[i]==' ' || buf[i]=='\t';i++);
    if (i)
        {
        for (j=0;buf[i]!='\0';j++,i++)
            buf[j]=buf[i];
        buf[j]='\0';
        }
    }


/*
** Clean only the end of the line (not the beginning)
*/
void clean_line_end(char *buf)

    {
    int     i;

    for (i=0;buf[i]!='\n' && buf[i]!='\r' && buf[i]!='\0';i++);
    for (i--;i>=0 && (buf[i]==' ' || buf[i]=='\t');i--);
    buf[i+1]='\0';
    }


/*
** Get next line from a file, but terminate it with '\0' rather than '\n'.
**
** Returns NULL if EOF, otherwise returns pointer to the string.
**
*/
char *get_line(char *buf,int max,FILE *f)

    {
    int     i;

    if (fgets(buf,max,f)==NULL)
        return(NULL);
    for (i=0;buf[i]!='\n' && buf[i]!='\0';i++);
    if (buf[i]!='\0')
        buf[i]='\0';
    return(buf);
    }


/*
** Get next line from a commented file.
** If the line begins with a semi-colon, it is ignored.  If it has
** a semi-colon in it, the semi-colon is converted to an end-of-string
** character ('\0').
**
** Returns NULL if EOF, otherwise returns pointer to the string.
**
*/
char *get_line_cf(char *buf,int max,FILE *f)

    {
    int     i;

    while (1)
        {
        if (fgets(buf,max,f)==NULL)
            return(NULL);
        if (buf[0]!=';')
            break;
        }
    for (i=0;buf[i]!='\n' && buf[i]!=';' && buf[i]!='\0';i++);
    if (buf[i]!='\0')
        buf[i]='\0';
    return(buf);
    }


int mem_get_line_cf(char *buf,int maxlen,char *cptr,long *cindex,long csize)

    {
    int     i,j;

    i=(*cindex);
    if (i>=csize)
        return(0);
    while (1)
        {
        for (j=0;j<maxlen && i<csize && cptr[i]!='\n';i++)
            {
            if (cptr[i]=='\r')
                continue;
            buf[j++]=cptr[i];
            }
        buf[j]='\0';
        if (i>=csize)
            break;
        if (j>=maxlen)
            for (;i<csize && cptr[i]!='\n';i++);
        if (i>=csize)
            break;
        i++;
        if (buf[0]!=';')
            break;
        }
    (*cindex)=i;
    if (i>=csize)
        return(buf[0]!=';');
    return(1);
    }


/*
** Return first index where pattern occurs in buffer.  Return -1
** if pattern does not occur in buffer.  Match is NOT case sensitive.
**
** 4 Dec 2014:  Made this much faster.  Significantly improves load
**              time on Excel spreadsheets.
*/
int in_string_case_sensitive(char *buffer,char *pattern)

    {
    int c,lp;
    char *b,*p;

    c=pattern[0];
    /* Quickly scan for first letter--if not found, return negative result */
    for (b=buffer;(*b)!='\0' && (*b)!=c;b++);
    if ((*b)=='\0')
        return(-1);
    lp=strlen(pattern)-1;
    if (lp<=0)
        return((int)(b-buffer));
    p=&pattern[1];
    while (1)
        {
        b++;
        if (!strncmp(b,p,lp))
            return((int)((b-1)-buffer));
        for (;(*b)!='\0' && (*b)!=c;b++);
        if ((*b)=='\0')
            break;
        }
    return(-1);
/*
** Pre 4 Dec 2014 version:
**
    int     i,lp,lb;

    lp=strlen(pattern);
    lb=strlen(buffer);
    if (lb<lp)
        return(-1);
    for (i=0;i<=lb-lp;i++)
        if (!strnicmp(&buffer[i],pattern,lp))
            return(i);
    return(-1);
*/
    }


/*
** Return first index where pattern occurs in buffer.  Return -1
** if pattern does not occur in buffer.  Match is NOT case sensitive.
**
** 4 Dec 2014:  Made this much faster.  Significantly improves load
**              time on Excel spreadsheets.
*/
int in_string(char *buffer,char *pattern)

    {
    int c,lp;
    char *b,*p;

    c=tolower(pattern[0]);
    /* Quickly scan for first letter--if not found, return negative result */
    for (b=buffer;(*b)!='\0' && tolower(*b)!=c;b++);
    if ((*b)=='\0')
        return(-1);
    lp=strlen(pattern)-1;
    if (lp<=0)
        return((int)(b-buffer));
    p=&pattern[1];
    while (1)
        {
        b++;
        if (!strnicmp(b,p,lp))
            return((int)((b-1)-buffer));
        for (;(*b)!='\0' && tolower(*b)!=c;b++);
        if ((*b)=='\0')
            break;
        }
    return(-1);
/*
** Pre 4 Dec 2014 version:
**
    int     i,lp,lb;

    lp=strlen(pattern);
    lb=strlen(buffer);
    if (lb<lp)
        return(-1);
    for (i=0;i<=lb-lp;i++)
        if (!strnicmp(&buffer[i],pattern,lp))
            return(i);
    return(-1);
*/
    }


/*
** Return NZ only if the string s contains a legal integer or floating
** point number (base 10).  Exponential representation is allowed.
**
** Example legal numbers:  105  +.06 -1.007e-10  0020.008  1d0  193478.
** Example illegal numbers:  105a  .e10  105.003.  1e10.3 -2+3e4
**
*/
int is_a_number(char *s)

    {
    int     i,j,dc1;

    i=0;
    if (s[i]=='+' || s[i]=='-')
        i++;
    for (j=i;s[i]>='0' && s[i]<='9';i++);
    dc1=i-j;
    if (dc1==0 && s[i]!='.')
        return(0);
    if (s[i]=='\0')
        return(1);
    if (tolower(s[i])=='e' || tolower(s[i])=='d')
        return(rest_pmdigits(&s[i+1]));
    if (s[i]!='.')
        return(0);
    for (i++,j=i;s[i]>='0' && s[i]<='9';i++);
    if (dc1==0 && i==j)
        return(0);
    if (s[i]=='\0')
        return(1);
    if (tolower(s[i])=='e' || tolower(s[i])=='d')
        return(rest_pmdigits(&s[i+1]));
    return(0);
    }


/*
** Return NZ if the passed string is a valid integer (may begin with
** + or -).  Return zero otherwise.
**
*/
int is_an_integer(char *s)

    {
    int     i;

    i=0;
    if (s[i]=='+' || s[i]=='-')
        i++;
    if (s[i]=='\0')
        return(0);
    for (;s[i]!='\0';i++)
        if (s[i]<'0' || s[i]>'9')
            return(0);
    return(1);
    }


int get_pos_range(char *s,int *n1,int *n2)

    {
    int     i;
    char    buf[80];

    strcpy(buf,s);
    if (buf[0]=='-')
        return(0);
    if (is_an_integer(buf))
        {
        (*n1)=(*n2)=atoi(buf);
        return(1);
        }
    for (i=0;buf[i]!='-' && buf[i]!='\0';i++);
    if (buf[i]=='\0')
        return(0);
    buf[i]='\0';
    if (!is_an_integer(buf))
        return(0);
    (*n1)=atoi(buf);
    if (!is_an_integer(&buf[i+1]))
        return(0);
    (*n2)=atoi(&buf[i+1]);
    return(1);
    }



/* The following str...() functions are already defined in
   DJGPP and TURBOC */

#ifdef NEEDSTRICMP
/*
** Like strcmp(), but without case sensitivity
*/
int stricmp(const char *s1,const char *s2)

    {
    int     i;

    for (i=0;s1[i]!='\0' && s2[i]!='\0';i++)
        if (tolower(s1[i])!=tolower(s2[i]))
            break;
    return(tolower(s1[i])-tolower(s2[i]));
    }


/*
** Convert string to all lower case
*/
void strlwr(char *s)

    {
    int     i;

    for (i=0;s[i]!='\0';s[i]=tolower(s[i]),i++);
    }


/*
** Like strncmp(), but without case sensitivity
*/
int strnicmp(const char *s1,const char *s2,int n)

    {
    int     i;

    for (i=0;i<n && s1[i]!='\0' && s2[i]!='\0';i++)
        if (tolower(s1[i])!=tolower(s2[i]))
            break;
    return(i>=n ? 0 : tolower(s1[i])-tolower(s2[i]));
    }


/*
** Convert string to all upper case
*/
void strupr(char *s)

    {
    int     i;

    for (i=0;s[i]!='\0';s[i]=toupper(s[i]),i++);
    }
#endif /* NEEDSTRICMP */


/*
** Parses a typical long usage list and creates an abbreviated list
** of options.
*/
void pr_short_usage(char *progname,char *usage)

    {
    static char line1[80];
    static char linen[80];
    static char buf[120];
    static char next[100];
    int     i,j,k;

    sprintf(line1,"usage:  %s",progname);
    for (i=0;i<strlen(line1);i++)
        linen[i]=' ';
    linen[i]='\0';
    strcpy(buf,line1);
    for (i=0;usage[i]!='\0';i++)
        {
        if (usage[i]=='-')
            {
            k=0;
            next[k++]=' ';
            next[k++]='[';
            for (j=0;j<80 && usage[i+j]!='\0'
                          && (usage[i+j]!=' ' || usage[i+j+1]=='<'
                                              || usage[i+j+1]=='[');j++)
                next[k++]=usage[i+j];
            next[k++]=']';
            next[k]='\0';
            if (strlen(next)+strlen(buf)>78)
                {
                printf("%s\n",buf);
                strcpy(buf,linen);
                }
            strcat(buf,next);
            }
        for (;usage[i]!='\n' && usage[i]!='\0';i++);
        if (usage[i]=='\0')
            break;
        }
    printf("%s\n",buf);
    }


void decimal_string(char *s,double x,int ndigits,int signspace)

    {
    int is;
    double round;

    if (fabs(x)>=1.0)
        {
        char fmt[16];
        sprintf(fmt,"%%%d.%df",signspace?ndigits+3:ndigits+2,ndigits);
        sprintf(s,fmt,x);
        return;
        }
    is=0;
    if (x>=0. && signspace)
        s[is++]=' ';
    else if (x<0)
        {
        s[is++]='-';
        x = -x;
        }
    round = 5.*pow(10.,(double)-ndigits-1);
    x += round;
    s[is++]='.';
    for (;ndigits>0;ndigits--)
        {
        int ix;

        x *= 10.;
        ix = (int)(x);
        s[is++] = (ix<0 || ix>9) ? '#' : ix+'0';
        x -= (double)ix;
        }
    s[is]='\0';
    }

        
/*
** Prints an integer to 's' with commas separating every three digits.
** E.g. 45,399,350
** Correctly handles negative values.
*/
void comma_print(char *s,long size)

    {
    int  i,m,neg;
    char tbuf[80];

    if (!size)
        {
        s[0]='0';
        s[1]='\0';
        return;
        }
    s[0]='\0';
    neg=0;
    if (size<0)
        {
        size=-size;
        neg=1;
        }
    for (i=0,m=size%1000;size;i++,size=(size-m)/1000,m=size%1000)
        {
        sprintf(tbuf,m==size ? "%d%s":"%03d%s",m,i>0 ? "," : "");
        strcat(tbuf,s);
        strcpy(s,tbuf);
        }
    if (neg)
        {
        strcpy(tbuf,"-");
        strcat(tbuf,s);
        strcpy(s,tbuf);
        }
    }


void comma_dprint(char *s,double size)

    {
    char    tbuf[256];
    char    t2[100];
    char    fmt[10];
    int     negative,c;

    c=0;
    s[0]='\0';
    if (size==0.)
        {
        s[0]='0';
        s[1]='\0';
        return;
        }
    negative = (size<0);
    size = fabs(size);
    while (size)
        {
        double  m;
        int     i;

        if (c>0 && size<0.5)
            break;
        m=fmod(size,1000.);
        if (m!=size)
            strcpy(fmt,"%03d");
        else
            strcpy(fmt,"%d");
        size = (size-m)/1000.;
        i=(int)m;
        m -= i;
        sprintf(tbuf,fmt,i);
        if (c==0 && m!=0.)
            {
            sprintf(t2,"%g",m);
            for (i=0;t2[i]!='.' && t2[i]!='\0';i++);
            strcat(tbuf,&t2[i]);
            }
        if (c)
            strcat(tbuf,",");
        strcat(tbuf,s);
        strcpy(s,tbuf);
        c++;
        }
    if (negative)
        {
        strcpy(tbuf,"-");
        strcat(tbuf,s);
        strcpy(s,tbuf);
        }
    }


/*
** Read tab-delimited or comma-delimited or space-delimited strings.
** If space is delimiter, multiple spaces allowed
** Double-quoted strings preserve spaces or delimiters inside them
** \0 or <\n or \r outside of a double-quote> terminates the line
*/
int string_read_strings(char *buf,char *arg[],int maxlen,char *delimit,int n)

    {
    int i,j;

    for (j=i=0;i<n;i++)
        {
        int q,j0;

        j0=0;
        if (buf[j]=='\0' || buf[j]=='\r' || buf[j]=='\n')
            break;
        if (i==0 && delimiter_match(buf,&j,delimit))
            {
            arg[i][j0]='\0';
            continue;
            }
        if (buf[j]=='\"')
            {
            q=1;
            j++;
            }
        else
            q=0;
        for (j0=0;1;j++)
            {
            if (buf[j]=='\0' || (q==0 && (buf[j]=='\n' || buf[j]=='\r')))
                break;
            if (q==1 && buf[j]=='\"')
                {
                if (buf[j]=='\"')
                    {
                    j++;
                    q=0;
                    continue;
                    }
                if (j0<maxlen-1)
                    arg[i][j0++]=buf[j];
                continue;
                }
            if (delimiter_match(buf,&j,delimit))
                break;
            if (j0<maxlen-1)
                arg[i][j0++]=buf[j];
            }
        arg[i][j0]='\0';
        }
    return(i);
    }


static int delimiter_match(char *buf,int *index,char *delimiters)

    {
    int k;

    if (buf[(*index)]=='\0')
        return(0);
    for (k=0;delimiters[k]!='\0';k++)
        if (buf[(*index)]==delimiters[k])
            break;
    if (delimiters[k]=='\0')
        return(0);
    (*index)=(*index)+1;
    if (delimiters[k]==' ')
        for (;buf[(*index)]==' ';(*index)=(*index)+1);
    return(1);
    }


/*
** Caution:  buf cannot be constant char *.  It gets temporarily modified
** by this routine.
*/
int string_read_doubles(char *buf,double *a,int nmax)

    {
    int     i,n;

    for (i=n=0;buf[i]!='\0';)
        {
        int     j,c;

        for (;buf[i]=='\n' || buf[i]=='\r' || buf[i]==' ' || buf[i]=='\t' || buf[i]==',' || buf[i]==';';i++);
        if (buf[i]=='\0')
            break;
        j=i;
        for (;buf[i]!='\n' && buf[i]!='\r' && buf[i]!=' ' && buf[i]!='\t' && buf[i]!=','
                           && buf[i]!=';' && buf[i]!='\0';i++);
        c=buf[i];
        if (buf[i]!='\0')
            buf[i]='\0';
        if (!is_a_number(&buf[j]))
            {
            buf[i]=c;
            break;
            }
        a[n++]=string_atof(&buf[j]);
        buf[i]=c;
        if (n>=nmax)
            break;
        }
    return(n);
    }


double string_atof(char *s)

    {
#ifdef WIN32
    return(atof(s));
#else
    char *p;
    int i;
    double x;
    static char *funcname="string_atof";

    willus_mem_alloc_warn((void **)&p,strlen(s)+1,funcname,10);
    if (p==NULL)
        return(atof(s));
    strcpy(p,s);
    for (i=0;p[i]!='\0';i++)
        if (tolower(p[i])=='d')
            p[i]=p[i]+1;
    x=atof(p);
    willus_mem_free((double **)&p,funcname);
    return(x);
#endif
    }


/*
** Caution:  buf cannot be constant char *.  It gets temporarily modified
** by this routine.
*/
int string_read_integers(char *buf,int *a,int nmax)

    {
    int     i,n;

    for (i=n=0;buf[i]!='\0';)
        {
        int     j,c;

        for (;buf[i]=='\n' || buf[i]=='\r' || buf[i]==' ' || buf[i]=='\t' || buf[i]==',' || buf[i]==';';i++);
        if (buf[i]=='\0')
            break;
        j=i;
        for (;buf[i]!='\n' && buf[i]!='\r' && buf[i]!=' ' && buf[i]!='\t' && buf[i]!=','
                           && buf[i]!=';' && buf[i]!='\0';i++);
        c=buf[i];
        if (buf[i]!='\0')
            buf[i]='\0';
        if (!is_an_integer(&buf[j]))
            {
            buf[i]=c;
            break;
            }
        a[n++]=atoi(&buf[j]);
        buf[i]=c;
        if (n>=nmax)
            break;
        }
    return(n);
    }


/*
**
** string_wild_match_ignore_case(char *pattern,char *name)
**
** Returns 1 if name matches pattern, 0 otherwise.
** Pattern may contain '*' for any number of any characters.
**
** Note:  function is recursive.
**
*/
int string_wild_match_ignore_case(char *pattern,char *name)

    {
    int     i,j,k;

    for (i=0,j=0;pattern[i]!='\0';i++,j++)
        {
        if (pattern[i]=='*' && pattern[i+1]=='\0')
            return(1);
        if (pattern[i]=='*')
            break;
        if (pattern[i]!='?' && tolower((int)pattern[i])!=tolower((int)name[j]))
            return(0);
        if (pattern[i]=='?' && name[j]=='\0')
            return(0);
        }
    if (pattern[i]=='\0' && name[j]=='\0')
        return(1);
    if (pattern[i]=='\0')
        return(0);
    for (k=j;name[k]!='\0';k++)
        if (string_wild_match_ignore_case(&pattern[i+1],&name[k]))
            return(1);
    return(0);
    }


/*
** Converts a string like "1,3,4,6,19-38,45-60" to a double precision
** array sequence.
*/
int range_to_darray(double *a,int maxsize,char *s)

    {
    char *p;
    static char nbuf[256];
    int n,i;
    double x,x1,x2;

    for (n=0,p=strtok(s,", \t");p!=NULL && p[0]!='\0';p=strtok(NULL,", \t"))
        {
        i=in_string(p,"-");
        if (i<=0)
            {
            if (n<maxsize)
                a[n++]=atof(p);
            continue;
            }
        strcpy(nbuf,p);
        nbuf[i]='\0';
        x1=atof(nbuf);
        x2=atof(&nbuf[i+1]);
        for (x=x1;x<=x2;x+=1.0)
            if (n<maxsize)
                a[n++]=x;
        }
    return(n);
    }


void clean_quotes(char *s)

    {
    int c,len;

    c=s[0];
    if (c!='\"' && c!='\'')
        return;
    len=strlen(s);
    memmove(s,&s[1],len);
    len--;
    if (s[len-1]==c)
        s[len-1]='\0';
    }
    

/*
** Converts a string like "1,3,4,6,19-38,45-60" to an integer
** array sequence.
*/
int range_to_iarray(int *a,int maxsize,char *s)

    {
    char *p;
    static char nbuf[256];
    int n,i,i1,i2;

    for (n=0,p=strtok(s,", \t");p!=NULL && p[0]!='\0';p=strtok(NULL,", \t"))
        {
        i=in_string(p,"-");
        if (i<=0)
            {
            if (n<maxsize)
                a[n++]=atoi(p);  
            continue;
            }
        strcpy(nbuf,p);
        nbuf[i]='\0';
        i1=atoi(nbuf);
        i2=atoi(&nbuf[i+1]);
        for (i=i1;i<=i2;i++)
            {
            if (n<maxsize)
                a[n++]=i;
            }
        }
    return(n);
    }


static int rest_pmdigits(char *s)

    {
    int     i;

    i=0;
    if (s[i]=='+' || s[i]=='-')
        i++;
    return(rest_digits(&s[i]));
    }


static int rest_digits(char *s)

    {
    int     i;

    if (s[0]=='\0')
        return(0);
    for (i=0;s[i]>='0' && s[i]<='9';i++);
    return(s[i]=='\0');
    }


void envvar_subst(char *dest,char *src)

    {
    int  i,i0,j,k;
    char envvar[100];
    char *p;

    for (i=j=0;src[i]!='\0';i++)
        {
        if (src[i]=='$')
            {
            i0=i;
            for (i++,k=0;src[i]!='\0' && src[i]!=' ' && src[i]!='\\'
                               && src[i]!=':' && src[i]!='/';i++)
                envvar[k++]=src[i];
            envvar[k]='\0';
            if (envvar[0]!='\0' && (p=getenv(envvar))!=NULL)
                {
                dest[j]='\0';
                strcat(dest,p);
                j=strlen(dest);
                i--;
                continue;
                }
            i=i0;
            }
        dest[j++]=src[i];
        }
    dest[j]='\0';
    }


void double_quote_if_has_spaces(char *s)

    {
    int i,len;

    for (i=0;s[i]!='\0' && s[i]!=' ' && s[i]!='\t';i++);
    if (s[i]=='\0')
        return;
    len=strlen(s);
    memmove(&s[1],s,len);
    s[0]='\"';
    s[len+1]='\"';
    s[len+2]='\0';
    }


/* Guarantee that the exponential representation has only 2 digits. */
void exp_str(char *buf,int maxlen,int decimals,double value)

    {
    char fmt[16];
    int i,j,zero;

    if (maxlen < 1)
        maxlen=1;
    if (maxlen > 99999)
        maxlen=99999;
    if (decimals > 99999)
        decimals = 99999;
    if (decimals < 0)
        decimals=0;
    sprintf(fmt,"%%%d.%de",maxlen,decimals);
    sprintf(buf,fmt,value);
    for (i=0;buf[i]!='e' && buf[i]!='E' && buf[i]!='\0';i++);
    if (buf[i]=='\0' || buf[i+1]=='\0')
        return;
    for (i=i+2,j=i;buf[i]>='0' && buf[i]<='9';i++);
    if (i-j<3)
        return;
    maxlen++;
    sprintf(fmt,"%%%d.%de",maxlen,decimals);
    sprintf(buf,fmt,value);
    for (i=0;buf[i]!='e' && buf[i]!='E' && buf[i]!='\0';i++);
    for (i=i+2,j=i;buf[i]>='0' && buf[i]<='9';i++);
    zero=(buf[j]=='0');
    if (!zero)
        {
        buf[j]='9';
        buf[j+1]='9';
        }
    else
        {
        buf[j]=buf[j+1];
        buf[j+1]=buf[j+2];
        }
    buf[j+2]='\0';
    }


/*
** Parses most date/time formats.  The key assumption is that the time
** part of the string is HH:MM[:SS.SS][am|pm] (i.e. has colons and no spaces,
** though it can have a space before the AM or PM.)
*/
int structtm_from_datetime(struct tm *date,char *datetime)

    {
    char buf[64];
    char time[64];
    int  i,p,i0,status;
    struct tm dt;

    date->tm_year=0;
    date->tm_mon=0;
    date->tm_mday=1;
    date->tm_hour=0;
    date->tm_min=0;
    date->tm_sec=0;

    /* Make temp copy of string */
    strncpy(buf,datetime,63);
    buf[63]='\0';

    /* Clean up string a bit */
    for (i=0;buf[i]!='\0';i++)
        if (buf[i]=='\t' || buf[i]==',')
            buf[i]=' ';
    clean_line(buf);

    /* First check for " am" or " pm" and remove preceding space if found. */
    while (1)
        {
        p=in_string(buf," am");
        if (p<0)
            p=in_string(buf," pm");
        if (p>=0)
            memmove(&buf[p],&buf[p+1],strlen(buf)-p);
        else
            break;
        }

    /* Now find string with colons (time string) */
    for (i=0;buf[i]!='\0' && buf[i]!=':';i++);
    /* If no colons found, assume it's a date only */
    if (buf[i]!=':')
        return(structtm_from_date(date,datetime));
    /* Put time into "time" */
    for (;i>=0 && buf[i]!=' ';i--);
    for (i++,i0=i;buf[i]!=' ' && buf[i]!='\0';i++)
        time[i-i0]=buf[i];
    time[i-i0]='\0';
    /* Remove time string from buf */
    memmove(&buf[i0-1],&buf[i],strlen(buf)-i+1);
    /* Parse time string */
    structtm_from_time(date,time);
    /* Parse date string */
    dt=(*date);
    status=structtm_from_date(date,buf);
    date->tm_hour = dt.tm_hour;
    date->tm_min = dt.tm_min;
    date->tm_sec = dt.tm_sec;
    return(status);
    }


/*
** Accepts most date string formats:
**     JAN DD YYYY|YY
**     DD JAN YYYY|YY
**     YYYY JAN DD
**     YYYY DD JAN
**     DD YYYY JAN
**     YYYY-MM-DD
**     MM-DD-YYYY|YY [Default]
**
** Treats the following as white space:  / - \ . : ,
**
** 18 Sept 2018:  Treat comma a white space.
**
** CAUTION!  This function zeros the time fields!
*/
int structtm_from_date(struct tm *date,char *datestr)

    {
    static char *months[]={"jan","feb","mar","apr","may","jun",
                           "jul","aug","sep","oct","nov","dec"};
    char buf[32];
    char tok[3][32];
    int num[3];
    int mon[3];
    int i,j,n,yr;

    strncpy(buf,datestr,31);
    buf[31]='\0';
    date->tm_year=0;
    date->tm_mon=0;
    date->tm_mday=1;
    for (i=0;buf[i]!='\0';i++)
        if (buf[i]=='/' || buf[i]=='-' || buf[i]=='\\' 
                        || buf[i]=='.' || buf[i]==':' || buf[i]==',')
            buf[i]=' ';
    n=sscanf(buf,"%s %s %s",tok[0],tok[1],tok[2]);
    yr = -1;
    for (i=0;i<n;i++)
        {
        mon[i]=0;
        if (is_an_integer(tok[i]))
            {
            num[i]=atoi(tok[i]);
            continue;
            }
        for (j=0;j<12;j++)
            if (!strnicmp(months[j],tok[i],3))
                break;
        if (j<12)
            {
            num[i]=j+1;
            mon[i]=1;
            }
        else
            num[i]=-1;
        }
    if (n>0 && mon[0]==1)
        {
        date->tm_mon=num[0]-1;
        if (n>1)
            date->tm_mday=num[1];
        if (n>2)
            yr=num[2];
        }
    else if (n>1 && mon[1]==1)
        {
        date->tm_mon=num[1]-1;
        if (num[0]>31)
            {
            yr=num[0];
            if (n>2)
                date->tm_mday=num[2];
            }
        else
            {
            date->tm_mday=num[0];
            if (n>2)
                yr=num[2];
            }
        }
    else if (n>2 && mon[2]==1)
        {
        date->tm_mon=num[2]-1;
        if (num[1]>31)
            {
            yr=num[1];
            date->tm_mday=num[0];
            }
        else
            {
            yr=num[0];
            date->tm_mday=num[1];
            }
        }
    else if (n>0 && num[0]>31)
        {
        yr=num[0];
        if (n>1)
            {
            if (num[1]<=12)
                date->tm_mon=num[1]-1;
            else
                date->tm_mday=num[1];
            if (n>2)
                {
                if (num[1]<=12)
                    date->tm_mday=num[2];
                else
                    date->tm_mon=num[2]-1;
                }
            }
        }
    else
        {
        if (n>0)
            {
            if (num[0]>12)
                date->tm_mday=num[0];
            else
                date->tm_mon=num[0]-1;
            if (n>1)
                {
                if (num[0]>12)
                    date->tm_mon=num[1]-1;
                else
                    date->tm_mday=num[1];
                if (n>2)
                    yr=num[2];
                }
            }
        }
    if (date->tm_mon<0 || date->tm_mon>12)
        date->tm_mon=0;
    if (date->tm_mday<1 || date->tm_mday>31)
        date->tm_mday=1;
    if (yr>=0)
        {
        year_adjust(&yr);
        date->tm_year=yr-1900;
        }
    /* Get week day and year day right */
    {
    time_t lt;

    date->tm_hour=0;
    date->tm_min=0;
    date->tm_sec=0;
    date->tm_wday = -1;
    date->tm_yday = -1;
    date->tm_isdst = -1;
/*
printf("date = %d/%02d/%04d, %02d:%02d:%02d, wd=%d, yd=%d, isdst=%d\n",
date->tm_mon+1,date->tm_mday,date->tm_year+1900,date->tm_hour,date->tm_min,
date->tm_sec,date->tm_wday,date->tm_yday,date->tm_isdst);
*/
    lt = mktime(date);
    if (lt>=0)
        (*date)=(*localtime(&lt));
    else
        {
        date->tm_wday=0;
        date->tm_yday=0;
        date->tm_isdst=0;
        }
/*
printf("date = %d/%02d/%04d, %02d:%02d:%02d, wd=%d, yd=%d, isdst=%d\n",
date->tm_mon+1,date->tm_mday,date->tm_year+1900,date->tm_hour,date->tm_min,
date->tm_sec,date->tm_wday,date->tm_yday,date->tm_isdst);
*/
    }
    return(0);
    }


static void year_adjust(int *year)

    {
    time_t now;
    struct tm tnow;

    time(&now);
    tnow=(*localtime(&now));
    if ((*year) < 100)
        {
        int century;
        century=tnow.tm_year/100;
        if ((*year) <= (tnow.tm_year%100)+5)
            (*year) += 1900+century*100;
        else
            (*year) += 1900+(century-1)*100;
        }
    }


/*
** Parses standard time format:  H[H]:M[M][:SS[.SSS]][AM|PM]
*/
int structtm_from_time(struct tm *date,char *time)

    {
    char buf[32];
    int am,pm,n,j;
    double secs;

    date->tm_hour=0;
    date->tm_min=0;
    date->tm_sec=0;
    strncpy(buf,time,31);
    buf[31]='\0';
    for (j=0;buf[j]!='\0';j++)
        if (buf[j]==':')
            buf[j]=' ';
    am=in_string(buf,"am");
    pm=in_string(buf,"pm");
    if (am>=0)
        buf[am]=buf[am+1]=' ';
    if (pm>=0)
        buf[pm]=buf[pm+1]=' ';
    n=sscanf(buf,"%d %d %lf",&date->tm_hour,&date->tm_min,&secs);
    date->tm_sec = (n>2) ? (int)secs : 0;
    if (am>=0 && date->tm_hour>0 && date->tm_hour<=12)
        date->tm_hour = (date->tm_hour==12) ? 0 : date->tm_hour;
    else if (pm>=0 && date->tm_hour>0 && date->tm_hour<=12)
        date->tm_hour = (date->tm_hour!=12) ? date->tm_hour+12 : date->tm_hour;
    return(0);
    }


/*
** Like strtok, but allows empty "cells".  E.g. if there are consecutive
** tabs in a tab-delimited file, this will return an empty string for
** the empty cell.  strtok() won't do that.
*/
char *wstrtok(char *s,char *t)

    {
    static char buf[1024];
    static char buf2[1024];
    static char emptystr[16];
    static int  len;
    int j,i;

    emptystr[0]='\0';
    if (s!=NULL)
        {
        strcpy(buf,s);
        len=strlen(buf);
        i=0;
        }
    else
        i=strlen(buf)+1;
    if (i>=len)
        return(emptystr);
    j=i;
    if (i>0)
        buf[i-1]=t[0];
    for (;buf[i]!='\0' && buf[i]!=t[0];i++);
    buf[i]='\0';
    strcpy(buf2,&buf[j]);
    clean_line(buf2);
    return(buf2);
    }

/*
** short must be 16-bit--this is true for WIN32 and WIN64.
*/
int wide_is_ascii(short *s)

    {
    int i;

    for (i=0;s[i]!=0;i++)
        if (s[i]<32 || s[i]>255)
            return(0);
    return(1);
    }


int utf8_is_ascii(char *s)

    {
    int i;

    for (i=0;s[i]!='\0';i++)
        if (s[i]&0x80)
            return(0);
    return(1);
    }


/*
** short must be 16-bit--this is true for WIN32 and WIN64.
*/
int wide_is_legal_ascii_filename(short *s)

    {
    int i;

    for (i=0;s[i]!=0;i++)
        if (s[i]<0 || s[i]>255 || s[i]=='<' || s[i]=='>' || s[i]=='\"' || s[i]=='/'
                   || s[i]=='|' || s[i]=='?' || s[i]=='*')
            return(0);
    return(1);
    }


int wide_strlen(short *s)

    {
    int i;

    for (i=0;s[i]!=0;i++);
    return(i);
    }


void wide_strcpy(short *d,short *s)

    {
    int i;

    for (i=0;s[i]!=0;i++)
        d[i]=s[i];
    d[i]=0;
    }


char *wide_to_char(char *d,short *s)

    {
    static char *funcname="wide_to_char";
    unsigned char *x;
    unsigned short *p;
    int i;

    if (d==NULL)
        willus_mem_alloc_warn((void **)&x,sizeof(short)*(wide_strlen(s)+1),funcname,10);
    else
        x=(unsigned char *)d;
    p=(unsigned short *)s;
    for (i=0;p[i]!=0;i++)
        x[i]=(unsigned char)p[i];
    x[i]='\0';
    return((char *)x);
    }


short *char_to_wide_list(short *d,char *s)

    {
    static char *funcname="char_to_wide_double_term";
    unsigned short *x;
    unsigned char *p;
    int i,n;

    for (i=0;s[i]!='\0' || s[i+1]!='\0';i++);
    n=i+2;
    if (d==NULL)
        willus_mem_alloc_warn((void **)&x,sizeof(short)*n,funcname,10);
    else
        x=(unsigned short *)d;
    p=(unsigned char *)s;
    for (i=0;i<n;i++)
        x[i]=p[i];
    x[i]=0;
    return((short *)x);
    }


short *char_to_wide(short *d,char *s)

    {
    static char *funcname="char_to_wide";
    unsigned short *x;
    unsigned char *p;
    int i;

    if (d==NULL)
        willus_mem_alloc_warn((void **)&x,sizeof(short)*(strlen(s)+1),funcname,10);
    else
        x=(unsigned short *)d;
    p=(unsigned char *)s;
    for (i=0;p[i]!='\0';i++)
        x[i]=p[i];
    x[i]=0;
    return((short *)x);
    }


int utf8_to_utf16_alloc(void **d,char *s)

    {
    int len;
    short *dw;
    static char *funcname="utf8_to_utf16_alloc";

    (*d)=NULL;
    len=utf8_to_utf16(NULL,s,-1);
    willus_mem_alloc_warn(d,sizeof(short)*(len+1),funcname,10);
    dw=(short *)(*d);
    utf8_to_utf16(dw,s,len);
    return(len);
    }


int utf16_to_utf8_alloc(void **d,short *s)

    {
    int len;
    char *d8;
    static char *funcname="utf16_to_utf8_alloc";

    (*d)=NULL;
    len=utf16_to_utf8(NULL,s,-1);
    willus_mem_alloc_warn(d,len+1,funcname,10);
    d8=(char *)(*d);
    utf16_to_utf8(d8,s,len);
    return(len);
    }


/*
** If d!=NULL, it gets populated w/utf16 values
** Returns the number of shorts stored in d[] INCLUDING the nul char at the end.
*/
int utf8_to_utf16(short *d,char *s,int maxlen)

    {
    int i,c;

    if (maxlen<0)
        maxlen=MAXUTF16PATHLEN;
    for (i=c=0;c<maxlen-1 && s[i]!='\0';i++)
        {
        int bits,topbyte;
        unsigned int x;

        for (x=s[i],bits=0;x&0x80;x<<=1,bits++);
        if (bits==0)
            {
            if (d!=NULL)
                d[c]=s[i];
            c++;
            continue;
            }
        topbyte=(x&0xff)>>bits;
        for (x=topbyte,i++,bits--;bits>0;i++,bits--)
            x=(x<<6)|(s[i]&0x3f);
        i--;
        if (x < 0x10000)
            {
            if (d!=NULL)
                d[c]=x;
            c++;
            }
        else
            {
            if (x <= 0x10ffff)
                {
                if (c>=maxlen-2)
                    break;
                if (d!=NULL)
                    {
                    d[c] = (x>>10) + 0xd7c0;
                    d[c+1] = (x&0x3ff) + 0xdc00;
                    }
                c+=2;
                }
            }
        }
    if (d!=NULL)
        d[c]=0;
    c++;
    return(c);
    }

/*
** If d!=NULL, it gets populated w/unicode values
** maxlen=-1 for no limit
*/
int utf8_to_unicode(int *d,char *s,int maxlen)

    {
    int i,c;

    for (i=c=0;(maxlen<0 || c<maxlen) && s[i]!='\0';i++)
        {
        int x,bits,topbyte;

        for (x=s[i],bits=0;x&0x80;x<<=1,bits++);
        if (bits==0)
            {
            if (d!=NULL)
                d[c]=s[i];
            c++;
            continue;
            }
        topbyte=(x&0xff)>>bits;
        for (x=topbyte,i++,bits--;bits>0;i++,bits--)
            x=(x<<6)|(s[i]&0x3f);
        i--;
        if (d!=NULL)
            d[c]=x;
        c++;
        }
    return(c);
    }


void utf8_vals_to_stream(char *s,FILE *out)

    {
    static char *funcname="utf8_vals_to_stream";
    int i,n;
    int *u;
     
    n=utf8_to_unicode(NULL,s,-1);
    willus_mem_alloc_warn((void **)&u,sizeof(int)*n,funcname,10);
    utf8_to_unicode(u,s,n);
    for (i=0;i<n;i++)
        fprintf(out,"[%d]",u[i]);
    willus_mem_free((double **)&u,funcname);
    }


void clean_line_utf8(char *s)

    {
    static char *funcname="clean_line_utf8";
    int *u;
    int i,n0,n;

    n=utf8_to_unicode(NULL,s,-1);
    willus_mem_alloc_warn((void **)&u,sizeof(int)*n,funcname,10);
    utf8_to_unicode(u,s,n);
    n0=n;
    clean_line_unicode(u,&n);
    if (n<n0)
        unicode_to_utf8(s,u,n);
    willus_mem_free((double **)&u,funcname);
    }


void clean_line_unicode(int *u,int *n0)

    {
    int i,j,n;
   
    n=(*n0);
    for (i=0;i<n && u[i]!='\n' && u[i]!='\r';i++);
    for (i--;i>=0 && (u[i]==' ' || u[i]=='\t');i--);
    n=i+1;
    for (i=0;u[i]==' ' || u[i]=='\t';i++);
    if (i)
        {
        int j;
        for (j=0;i<n;j++,i++)
            u[j]=u[i];
        n=j;
        }
    (*n0)=n;
    }


/*
** UTF-8 byte length of unicode array (not including terminating zero).
*/
int utf8_length(int *s,int n)

    {
    int i,len;

    for (len=i=0;i<n;i++)
        {
        if (s[i]<=0x7f)
            len++;
        else if (s[i]<=0x7ff)
            len+=2;
        else if (s[i]<=0xffff)
            len+=3;
        else if (s[i]<=0x1fffff)
            len+=4;
        else if (s[i]<=0x3ffffff)
            len+=5;
        else
            len+=6;
        }
    return(len);
    }


char *unicode_to_utf8(char *d,int *s,int n)

    {
    int i,j;

    for (i=j=0;i<n;i++)
        {
        if (s[i]<=0x7f)
            d[j++]=s[i];
        else if (s[i]<=0x7ff)
            {
            d[j++]=0xc0 | ((s[i]>>6)&0x1f);
            d[j++]=0x80 | (s[i]&0x3f);
            }
        else if (s[i]<=0xffff)
            {
            d[j++]=0xe0 | ((s[i]>>12)&0xf);
            d[j++]=0x80 | ((s[i]>>6)&0x3f);
            d[j++]=0x80 | (s[i]&0x3f);
            }
        else if (s[i]<=0x1fffff)
            {
            d[j++]=0xf0 | ((s[i]>>18)&0x7);
            d[j++]=0x80 | ((s[i]>>12)&0x3f);
            d[j++]=0x80 | ((s[i]>>6)&0x3f);
            d[j++]=0x80 | (s[i]&0x3f);
            }
        else if (s[i]<=0x3ffffff)
            {
            d[j++]=0xf8 | ((s[i]>>24)&0x3);
            d[j++]=0x80 | ((s[i]>>18)&0x3f);
            d[j++]=0x80 | ((s[i]>>12)&0x3f);
            d[j++]=0x80 | ((s[i]>>6)&0x3f);
            d[j++]=0x80 | (s[i]&0x3f);
            }
        else
            {
            d[j++]=0xf8 | ((s[i]>>30)&0x1);
            d[j++]=0x80 | ((s[i]>>24)&0x3f);
            d[j++]=0x80 | ((s[i]>>18)&0x3f);
            d[j++]=0x80 | ((s[i]>>12)&0x3f);
            d[j++]=0x80 | ((s[i]>>6)&0x3f);
            d[j++]=0x80 | (s[i]&0x3f);
            }
        }
    d[j]='\0';
    return(d);
    }
          

/*
** Same as utf8_to_utf16()
*/
int utf16_to_utf8(char *d,short *s,int maxlen)

    {
    int i,j;
    unsigned short *u;

    if (maxlen<0)
        maxlen=MAXUTF8PATHLEN;
    u=(unsigned short *)s;
    for (i=j=0;j<maxlen-1 && u[i]!=0;i++)
        {
        unsigned int u32;

        if (u[i]>=0xd800 && u[i]<=0xdbff && u[i+1]!=0)
            {
            i++;
            u32 = (u[i-1]<<10) + u[i] - 0x35fdc00;
            }
        else
            u32 = u[i];
        if (u32<=0x7f)
            {
            if (d!=NULL)
                d[j]=u32;
            j++;
            }
        else if (u32<=0x7ff)
            {
            if (j>=maxlen-2)
                break;
            if (d!=NULL)
                {
                d[j]=0xc0 | ((u32>>6)&0x1f);
                d[j+1]=0x80 | (u32&0x3f);
                }
            j+=2;
            }
        else if (u32<=0xffff)
            {
            if (j>=maxlen-3)
                break;
            if (d!=NULL)
                {
                d[j]=0xe0 | ((u32>>12)&0xf);
                d[j+1]=0x80 | ((u32>>6)&0x3f);
                d[j+2]=0x80 | (u32&0x3f);
                }
            j+=3;
            }
        else if (u32<=0x1fffff)
            {
            if (j>=maxlen-4)
                break;
            if (d!=NULL)
                {
                d[j]=0xf0 | ((u32>>18)&0x7);
                d[j+1]=0x80 | ((u32>>12)&0x3f);
                d[j+2]=0x80 | ((u32>>6)&0x3f);
                d[j+3]=0x80 | (u32&0x3f);
                }
            j+=4;
            }
        else if (u32<=0x3ffffff)
            {
            if (j>=maxlen-5)
                break;
            if (d!=NULL)
                {
                d[j]=0xf8 | ((u32>>24)&0x3);
                d[j+1]=0x80 | ((u32>>18)&0x3f);
                d[j+2]=0x80 | ((u32>>12)&0x3f);
                d[j+3]=0x80 | ((u32>>6)&0x3f);
                d[j+4]=0x80 | (u32&0x3f);
                }
            j+=5;
            }
        else
            {
            if (j>=maxlen-6)
                break;
            if (d!=NULL)
                {
                d[j]=0xf8 | ((u32>>30)&0x1);
                d[j+1]=0x80 | ((u32>>24)&0x3f);
                d[j+2]=0x80 | ((u32>>18)&0x3f);
                d[j+3]=0x80 | ((u32>>12)&0x3f);
                d[j+4]=0x80 | ((u32>>6)&0x3f);
                d[j+5]=0x80 | (u32&0x3f);
                }
            j+=6;
            }
        }
    if (d!=NULL)
        d[j]='\0';
    j++;
    return(j);
    }
          

int hexcolor(char *s)

    {
    int i,c;

    c=0;
    for (i=0;s[i]!='\0';i++)
        {
        int x;
        x=tolower(s[i]);
        if (x<'0' || (x>'9' && x<'a') || x>'f')
            continue;
        c = (c<<4) | (x<'a' ? x-'0' : x-'a'+10);
        }
    return(c);
    }



void xstrncpy_and_clean(char *d,char *s,int nmax)

    {
    xstrncpy(d,s,nmax);
    clean_line(d);
    }


void xstrncpy(char *d,char *s,int nmax)

    {
    strncpy(d,s,nmax);
    d[nmax]='\0';
    }


void xstrncat(char *d,char *s,int nmax)

    {
    int len;

    len=strlen(d);
    xstrncpy(&d[len],s,nmax-len);
    }


/*
** dst buf needs 4/3 the bytes that src buf has
*/
int base64_encode(unsigned char *dst,unsigned char *src,int n)

    {
    int i,j;

    for (j=i=0;i<n;i+=3)
        {
        static char *b64="ABCDEFGHIJKLMNOPQRSTUVWXYZabcdefghijklmnopqrstuvwxyz0123456789+/";
        int sb1,sb2,sb3;

        sb1=src[i];
        sb2=i<n-1?src[i+1]:0;
        sb3=i<n-2?src[i+2]:0;
        dst[j++]=b64[sb1>>2];
        dst[j++]=b64[((sb1&3)<<4)|(sb2>>4)];
        dst[j++]=i<n-1?b64[((sb2&0xf)<<2)|(sb3>>6)]:'=';
        dst[j++]=i<n-2?b64[sb3&0x3f]:'=';
        }
    return(j);
    }


void strncpywide(char *d,short *s,int maxlen)

    {
    int i;
    unsigned short *p;
    unsigned char *x;

    x=(unsigned char *)d;
    p=(unsigned short *)s;
    for (i=0;p[i]!=0 && i<maxlen-1;i++)
        x[i]=(unsigned char)p[i];
    x[i]='\0';
    }







k2pdfopt_v2.54/willuslib/point2d.c

/*
** point2d.c    Functions to work on a 2D point/vector type.
**
** Part of willus.com general purpose C code library.
**
** Copyright (C) 2020  http://willus.com
**
** This program is free software: you can redistribute it and/or modify
** it under the terms of the GNU Affero General Public License as
** published by the Free Software Foundation, either version 3 of the
** License, or (at your option) any later version.
**
** This program is distributed in the hope that it will be useful,
** but WITHOUT ANY WARRANTY; without even the implied warranty of
** MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
** GNU Affero General Public License for more details.
**
** You should have received a copy of the GNU Affero General Public License
** along with this program.  If not, see <http://www.gnu.org/licenses/>.
**
*/

#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include <math.h>
#include "willus.h"
#include <math.h>


int p2d_is_zero(POINT2D *p)

    {
    return(p->x==0. && p->y==0.);
    }


double p2d_magnitude(VECTOR2D *v)

    {
    return(sqrt(v->x*v->x + v->y*v->y));
    }


double p2d_dot_product(VECTOR2D *v1,VECTOR2D *v2)

    {
    return(v1->x*v2->x+v1->y*v2->y);
    }


void p2d_swap(POINT2D *a,POINT2D *b)

    {
    POINT2D p;

    p=(*a);
    (*a) = (*b);
    (*b) = p;
    }


/*
** If triangle t has potential v[] at each of the vertices,
** this function returns the potential at p0 inside the triangle.
*/
double tri2d_point_interp(TRIANGLE2D *t,POINT2D p0,double *val)

    {
    TRIANGLE2D tri2d;
    VECTOR2D v00,v0,v,xhat,yhat,vv;
    double dvx,dvy;

    xhat=p2d_normalize(p2d_vector(&t->p[0],&t->p[1]));
    yhat.x=-xhat.y;
    yhat.y=xhat.x;
    tri2d.p[0].x = 0.;
    tri2d.p[0].y = 0.;
    vv=p2d_vector(&t->p[0],&t->p[1]);
    tri2d.p[1].x = p2d_magnitude(&vv);
    tri2d.p[1].y = 0.;
    v = p2d_vector(&t->p[0],&t->p[2]);
    tri2d.p[2].x = p2d_dot_product(&v,&xhat);
    tri2d.p[2].y = p2d_dot_product(&v,&yhat);
    v00 = p2d_vector(&t->p[0],&p0);
    v0.x=p2d_dot_product(&v00,&xhat);
    v0.y=p2d_dot_product(&v00,&yhat);
    dvx=(val[1]-val[0])/tri2d.p[1].x;
    dvy=(val[2]-(tri2d.p[2].x*dvx)-val[0])/tri2d.p[2].y;
    return(val[0]+dvx*v0.x+dvy*v0.y);
    }


/*
** Returns sine of angle from v1 to v2.
*/
double p2d_sine_angle_between(VECTOR2D *v1,VECTOR2D *v2)

    {
    double  m2,sinth,costh_x_m2;

    if (p2d_is_zero(v1) || p2d_is_zero(v2))
        return(0.);
    m2 = p2d_magnitude(v1)*p2d_magnitude(v2);
    sinth=(v1->x*v2->y - v1->y*v2->x)/m2;
    costh_x_m2 = (v1->x*v2->x + v1->y*v2->y);
    return(costh_x_m2 > 0 ? sinth : (sinth>0 ? 2.-sinth : -2.-sinth));
    }


void p2d_min_angles(POINT2D *p,int n,double *mostneg_deg,
                                     double *closest_to_zero_deg)

    {
    VECTOR2D v[2];
    double sum,angle,mostneg,czero;
    int i;

    czero=1e10;
    mostneg=1e10;
    sum=0.;
    for (i=0;i<n;i++)
        {
        v[0]=p2d_vector(&p[i],&p[(i+1)%n]);
        v[1]=p2d_vector(&p[(i+1)%n],&p[(i+2)%n]);
        angle=p2d_angle_between_deg(&v[0],&v[1]);
        sum+=angle;
        }
    for (i=0;i<n;i++)
        {
        v[0]=p2d_vector(&p[i],&p[(i+1)%n]);
        v[1]=p2d_vector(&p[(i+1)%n],&p[(i+2)%n]);
        angle=p2d_angle_between_deg(&v[0],&v[1]);
        if (sum<0)
            angle = -angle;
        if (fabs(angle)<fabs(czero))
            czero=angle;
        if (angle < mostneg)
            mostneg=angle;
        }
    if (mostneg_deg != NULL)
        (*mostneg_deg) = mostneg;
    if (closest_to_zero_deg !=NULL)
        (*closest_to_zero_deg) = czero;
    }


/*
** Returns angle from v1 to v2 in degrees
*/
double p2d_angle_between_deg(VECTOR2D *v1,VECTOR2D *v2)

    {
    double  m2,sinth,costh_x_m2;

    if (p2d_is_zero(v1) || p2d_is_zero(v2))
        return(0.);
    m2 = p2d_magnitude(v1)*p2d_magnitude(v2);
    sinth=(v1->x*v2->y - v1->y*v2->x)/m2;
    /* 1-27-20: Bound sinth--sometimes rounding errors could have it */
    /* be outside -1 to +1                                           */
    if (sinth>1.)
        sinth=1.;
    if (sinth<-1.)
        sinth=-1.;
    costh_x_m2 = (v1->x*v2->x + v1->y*v2->y);
    return(costh_x_m2 > 0 ? asin(sinth)*180/PI 
                          : (sinth>0 ? 180.-asin(sinth)*180./PI
                                     : -180.+asin(-sinth)*180./PI));
    }


POINT2D p2d_vector(POINT2D *p1,POINT2D *p2)

    {
    VECTOR2D    v;

    v.x = (p2->x-p1->x);
    v.y = (p2->y-p1->y);
    return(v);
    }


VECTOR2D p2d_normalize(VECTOR2D v)

    {
    VECTOR2D vn;
    double len;

    len=p2d_magnitude(&v);
    vn=v;
    if (len>0)
        {
        vn.x/=len;
        vn.y/=len;
        }
    return(vn);
    }


int tri2d_point_inside(TRIANGLE2D *tri,POINT2D p)

    {
    int     i;

    for (i=0;i<3;i++)
        {
        int     i1,i2,i3;
        VECTOR2D    v1,v2,v3;
        double  sin12,sin13;

        i1 = i;
        i2 = (i+1)%3;
        i3 = (i+2)%3;
        v1 = p2d_vector(&tri->p[i1],&tri->p[i2]);
        v2 = p2d_vector(&tri->p[i1],&tri->p[i3]);
        v3 = p2d_vector(&tri->p[i1],&p);
        sin12 = p2d_sine_angle_between(&v1,&v2);
        sin13 = p2d_sine_angle_between(&v1,&v3);
        if (sin12 < 0)
            {
            sin12 = -sin12;
            sin13 = -sin13;
            }
        /* Give benefit of doubt to points that are close (within 1e-10) */
        if (sin13>sin12+1e-10 || sin13<-1e-10)
/*
{
if (tidebug)
printf("    point is NOT in.\n");
*/
            return(0);
/*
}
*/
        }
/*
if (tidebug)
printf("    point is IN.\n");
*/
    return(1);
    }


double p2d_point_line_distance(LINE2D *line,POINT2D *point)

    {
    double z0,r0,z1,r1,z,r;
    double  x,y,x0,y0,x1,y1,xmin,ymin,m,b;

    z0=line->p[0].x;
    r0=line->p[0].y;
    z1=line->p[1].x;
    r1=line->p[1].y;
    z=point->x;
    r=point->y;
    if (z0==z1 && r0==r1)
        return(sqrt((z0-z)*(z0-z)+(r0-r)*(r0-r)));
    if (fabs(z0-z1)<fabs(r0-r1))
        { x0=r0; x1=r1; x=r; y0=z0; y1=z1; y=z; }
    else
        { x0=z0; x1=z1; x=z; y0=r0; y1=r1; y=r; }
    if (x0>x1)
        {
        double t;
        t=x0;
        x0=x1;
        x1=t;
        t=y0;
        y0=y1;
        y1=t;
        }
    m=(y1-y0)/(x1-x0);
    b=y0-m*x0;
    xmin=(x+m*y-m*b)/(m*m+1);
    ymin=m*xmin+b;
    return(sqrt((xmin-x)*(xmin-x)+(ymin-y)*(ymin-y)));
    }


/*
** See p3d_tri_line_intersect.
** Returns 0 for no intersection, 1 for intersection of a vertex,
**         and 2 for a two point intersection.
*/
int p2d_tri_line_intersect(TRIANGLE2D *tri,double *val,LINE2D *line,
                           POINT2D *pout,double *vout)

    {
    int side;
    int count,vc;

    count=vc=0;
    for (side=0;side<3;side++)
        {
        LINE2D tline;
        POINT2D p;
        double x0,dx,y0,dy,f;
        int i1,i2,n;

        i1=side;
        i2=(side+1)%3;
        tline.p[0]=tri->p[i1];
        tline.p[1]=tri->p[i2];
        n=p2d_line_line_intersection(&tline,line,&p);
        if (n==-1)
            {
            pout[0]=tri->p[i1];
            pout[1]=tri->p[i2];
            vout[0]=val[i1];
            vout[1]=val[i2];
            return(2);
            }
        if (n==0)
            continue;
        x0=tline.p[0].x;
        y0=tline.p[0].y;
        dx=tline.p[1].x-x0;
        dy=tline.p[1].y-y0;
        if (fabs(dx)>fabs(dy))
            f=(p.x-x0)/dx;
        else
            f=(p.y-y0)/dy;
        if (f<0. || f>1.)
            continue;
        if (f==0. || f==1.)
            {
            if (vc>0)
                continue;
            vc++;
            }
        pout[count].x=x0+f*dx;
        pout[count].y=y0+f*dy;
        vout[count]=val[i1]+f*(val[i2]-val[i1]);
        count++;
        }
    return(count);
    }


VECTOR2D p2d_line_to_vector(LINE2D *line)

    {
    VECTOR2D v;

    v.x=line->p[1].x-line->p[0].x;
    v.y=line->p[1].y-line->p[0].y;
    return(v);
    }


/*
** Returns 0 for no intersection, -1 if the two lines are coincident,
** and 1 if the intersection is a single point.
*/
int p2d_line_line_intersection(LINE2D *line1,LINE2D *line2,POINT2D *point)

    {
    VECTOR2D v1,v2;
    double dp;
    double x0,y0,dx0,dy0,x1,y1,dx1,dy1,t1;

    v1=p2d_line_to_vector(line1);   
    v2=p2d_line_to_vector(line2);
    dp=p2d_dot_product(&v1,&v2);
    if (dp==0)
        {
        dp=p2d_point_line_distance(line1,&line2->p[0]);
        if (dp==0)
            return(-1);
        return(0);
        }
    x0=line1->p[0].x;
    y0=line1->p[0].y;
    dx0=line1->p[1].x-line1->p[0].x;
    dy0=line1->p[1].y-line1->p[0].y;
    x1=line2->p[0].x;
    y1=line2->p[0].y;
    dx1=line2->p[1].x-line2->p[0].x;
    dy1=line2->p[1].y-line2->p[0].y;
    if (fabs(dx0)>fabs(dy0))
        t1=(y1-y0-dy0*x1/dx0+dy0*x0/dx0)/(dy0*dx1/dx0-dy1);
    else
        t1=(x1-x0-dx0*y1/dy0+dx0*y0/dy0)/(dx0*dy1/dy0-dx1);
    point->x=x1+dx1*t1;
    point->y=y1+dy1*t1;
    return(1);
    }


/*
** Sort triangle points by y-value.
*/
void tri2d_sort_ypoints(TRIANGLE2D *tri)

    {
    if (tri->p[2].y < tri->p[1].y)
        p2d_swap(&tri->p[1],&tri->p[2]);
    if (tri->p[1].y < tri->p[0].y)
        p2d_swap(&tri->p[0],&tri->p[1]);
    if (tri->p[2].y < tri->p[1].y)
        p2d_swap(&tri->p[1],&tri->p[2]);
    }


/*
** Report whether triangle has zero area.
*/
int tri2d_zero_area(TRIANGLE2D *tri)

    {
    /* Are any two points coincident?  If so, area = 0.  */
    if (p2d_same(tri->p[0],tri->p[1])
            || p2d_same(tri->p[0],tri->p[2])
            || p2d_same(tri->p[1],tri->p[2]))
        return(1);
    if (tri->p[0].x == tri->p[1].x)
        return(tri->p[0].x == tri->p[2].x);
    if (tri->p[0].x==tri->p[2].x || tri->p[1].x==tri->p[2].x)
        return(0);
    /* Now we are guaranteed that all x-values are distinct. */
    return(p2d_slope(tri->p[0],tri->p[1])==p2d_slope(tri->p[0],tri->p[2]));
    }


double tri2d_area(TRIANGLE2D *tri)

    {
    double  a,b,c,s;

    a = p2d_dist(tri->p[0],tri->p[1]);
    b = p2d_dist(tri->p[1],tri->p[2]);
    c = p2d_dist(tri->p[2],tri->p[0]);
    s = (a+b+c)/2.;
    return(sqrt(fabs(s*(s-a)*(s-b)*(s-c))));
    }


/*
** MUST BE SORTED!
*/
void p2d_remove_duplicate_xcoords(POINT2D *p,int *n)

    {
    int i;

    for (i=0;i<(*n)-1;i++)
        if (p[i].x==p[i+1].x)
            {
            if ((*n)-(i+2) > 0)
                memmove(&p[i+1],&p[i+2],sizeof(POINT2D)*((*n)-(i+2)));
            (*n)=(*n)-1;
            i--;
            }
    }


void p2d_sort_by_xcoord(POINT2D *x,int n)

    {
    int     top,n1;
    POINT2D x0;

    if (n<2)
        return;
    top=n/2;
    n1=n-1;
    while (1)
        {
        if (top>0)
            {
            top--;
            x0=x[top];
            }
        else
            {
            x0=x[n1];
            x[n1]=x[0];
            n1--;
            if (!n1)
                {
                x[0]=x0;
                return;
                }
            }
        {
        int parent,child;

        parent=top;
        child=top*2+1;
        while (child<=n1)
            {
            if (child<n1 && x[child].x<x[child+1].x)
                child++;
            if (x0.x<x[child].x)
                {
                x[parent]=x[child];
                parent=child;
                child+=(parent+1);
                }
            else
                break;
            }
        x[parent]=x0;
        }
        }
    }


void p2d_sort_by_theta(POINT2D *x,int n)

    {
    int     top,n1;
    POINT2D x0;

    if (n<2)
        return;
    top=n/2;
    n1=n-1;
    while (1)
        {
        if (top>0)
            {
            top--;
            x0=x[top];
            }
        else
            {
            x0=x[n1];
            x[n1]=x[0];
            n1--;
            if (!n1)
                {
                x[0]=x0;
                return;
                }
            }
        {
        int parent,child;

        parent=top;
        child=top*2+1;
        while (child<=n1)
            {
            if (child<n1 && atan2(x[child].y,x[child].x) < atan2(x[child+1].y,x[child+1].x))
                child++;
            if (atan2(x0.y,x0.x) < atan2(x[child].y,x[child].x))
                {
                x[parent]=x[child];
                parent=child;
                child+=(parent+1);
                }
            else
                child=n1+1;
            }
        x[parent]=x0;
        }
        }
    }







k2pdfopt_v2.54/willuslib/bmp.c

/*
** bmp.c        For WILLUSLIB, set of routines to deal with 8-bit and 24-bit
**              bitmap structures, including functions that read and
**              write BMP files, PNG files, and JPEG files.
**
** Part of willus.com general purpose C code library.
**
** Copyright (C) 2020  http://willus.com
**
** This program is free software: you can redistribute it and/or modify
** it under the terms of the GNU Affero General Public License as
** published by the Free Software Foundation, either version 3 of the
** License, or (at your option) any later version.
**
** This program is distributed in the hope that it will be useful,
** but WITHOUT ANY WARRANTY; without even the implied warranty of
** MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
** GNU Affero General Public License for more details.
**
** You should have received a copy of the GNU Affero General Public License
** along with this program.  If not, see <http://www.gnu.org/licenses/>.
**
*/
#include "willus.h"
#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include <math.h>
#include <time.h>


#ifdef HAVE_PNG_LIB
#include <zlib.h>
#include <png.h>
#endif
#ifdef HAVE_JPEG_LIB
#include <jpeglib.h>
#endif
#ifdef HAVE_JASPER_LIB
#include <jasper.h>
#endif

#define BOUND(x,xmin,xmax)  if ((x)<(xmin)) (x)=(xmin); else { if ((x)>(xmax)) (x)=(xmax); }

#define RGBSET24(bmp,ptr,r,g,b) \
    if (bmp->type==WILLUSBITMAP_TYPE_NATIVE) \
        { \
        ptr[0]=r; \
        ptr[1]=g; \
        ptr[2]=b; \
        } \
    else \
        { \
        ptr[2]=r; \
        ptr[1]=g; \
        ptr[0]=b; \
        }

#define RGBGET(bmp,ptr,r,g,b) \
    if (bmp->bpp==8) \
        { \
        r=bmp->red[ptr[0]]; \
        g=bmp->green[ptr[0]]; \
        b=bmp->blue[ptr[0]]; \
        } \
    else if (bmp->type==WILLUSBITMAP_TYPE_NATIVE) \
        { \
        r=ptr[0]; \
        g=ptr[1]; \
        b=ptr[2]; \
        } \
    else \
        { \
        r=ptr[2]; \
        g=ptr[1]; \
        b=ptr[0]; \
        }

#define RGBGETINCPTR(bmp,ptr,r,g,b) \
    if (bmp->bpp==8) \
        { \
        r=bmp->red[ptr[0]]; \
        g=bmp->green[ptr[0]]; \
        b=bmp->blue[ptr[0]]; \
        ptr++; \
        } \
    else if (bmp->type==WILLUSBITMAP_TYPE_NATIVE) \
        { \
        r=ptr[0]; \
        g=ptr[1]; \
        b=ptr[2]; \
        ptr+=3; \
        } \
    else \
        { \
        r=ptr[2]; \
        g=ptr[1]; \
        b=ptr[0]; \
        ptr+=3; \
        }

static double willusbmp_dpi=150.;
static int    willusbmp_pageno=-1;


static char *cnames[]={"red","green","blue","magenta","cyan","yellow",
                           "grey","black","white",""};
static char *acodes[]={ANSI_RED,ANSI_GREEN,ANSI_BLUE,ANSI_MAGENTA,
                           ANSI_CYAN,ANSI_YELLOW,ANSI_NORMAL,ANSI_NORMAL,
                           ANSI_WHITE};

static double bmp_dpi=-1.;
#ifdef HAVE_JPEG_LIB
static int bmp_std_huffman_tables=0;

static void my_error_exit(j_common_ptr cinfo);
#endif
static int  bmp8_write(WILLUSBITMAP *bmap,char *filename,FILE *out);
static int  bmp24_write(WILLUSBITMAP *bmap,char *filename,FILE *out);
static void insert_int32lsbmsb(char *a,int x);
static int  retrieve_int32lsbmsb(char *a);
static void get_file_ext(char *fileext,char *filename);
static void bmp_resample_1(double *tempbmp,WILLUSBITMAP *src,double x1,double y1,
                           double x2,double y2,int newwidth,int newheight,
                           double *temprow,int color);
static void resample_1d(double *dst,double *src,double x1,double x2,int n);
static double resample_single(double *y,double x1,double x2);
static void bmp_resample_1_fixed_point(int *tempbmp,WILLUSBITMAP *src,int x1_fp,int y1_fp,
                                       int x2_fp,int y2_fp,int newwidth,int newheight,
                                       int *temprow,int color);
static void resample_1d_fixed_point(int *dst,int *src,int x1_fp,int x2_fp,int n);
static double resample_single_fixed_point(int *y,int x1_fp,int x2_fp);
#ifdef HAVE_PNG_LIB
static void bmp_read_png_from_memory(png_structp png_ptr,void *buf,int nbytes);
#endif
static void new_rgb(int *dpc,int *spc,int *dbgc,int *dfgc,int *sbgc,int *sfgc);
static int jpeg_write_comments(FILE *out,char *buf);
static int jpeg_read2(FILE *f,int *x);
static int jpeg_write2(FILE *f,int x);
static void find_most_common_color(double ***hist,int n,int *r,int *g,int *b,
                                   double *percent);
static int bmp_uniform_row(WILLUSBITMAP *bmp,int row);
static int bmp_uniform_col(WILLUSBITMAP *bmp,int col);
static void bmp_color_xform8(WILLUSBITMAP *dest,WILLUSBITMAP *src,unsigned char *newval);
static void bmp_one_component_erode(WILLUSBITMAP *src,WILLUSBITMAP *dst,int offsetplane,int bytesperpixel);
static void bmp_apply_filter_gray(WILLUSBITMAP *dest,WILLUSBITMAP *src,
                                  double **filter,int ncols,int nrows);
static double bmp_row_by_row_stdev(WILLUSBITMAP *bmp,int ccount,int whitethresh,
                                   double theta_radians);
static int pixval_dither(int pv,int n,int maxsrc,int maxdst,int x0,int y0);
static int dither_rec(int bits,int x0,int y0);
static int pcl_get_resolution(char *pclbuf,int n,int *w,int *h);
static int pcl_next_raster_row(char *pclbuf,int n,int *index);


double bmp_get_dpi(void)

    {
    return(bmp_dpi);
    }


double bmp_last_read_dpi(void)

    {
    return(bmp_dpi);
    }


void bmp_set_dpi(double dpi)

    {
    bmp_dpi=dpi;
    }


void bmp_set_pdf_dpi(double dpi)

    {
    willusbmp_dpi=dpi;
    }


double bmp_get_pdf_dpi(void)

    {
    return(willusbmp_dpi);
    }


void bmp_set_pdf_pageno(int pageno)

    {
    willusbmp_pageno=pageno;
    }


int bmp_get_pdf_pageno(void)

    {
    return(willusbmp_pageno);
    }

/*
** Quality is ignored if not JPEG.
*/
int bmp_write(WILLUSBITMAP *bmap,char *filename,FILE *out,int quality)

    {
    char    fileext[16];

    get_file_ext(fileext,filename);
    if (!stricmp(fileext,"ico"))
        return(bmp_write_ico(bmap,filename,out));
#ifdef HAVE_PNG_LIB
    if (!stricmp(fileext,"png"))
        return(bmp_write_png(bmap,filename,out));
#endif
    if (!stricmp(fileext,"pdf"))
        {
        PDFFILE _pdf,*pdf;
        pdf=&_pdf;
        if (pdffile_init(pdf,filename,1)!=NULL)
            {
            pdffile_add_bitmap(pdf,bmap,willusbmp_dpi,quality,0);
            pdffile_finish(pdf,NULL,NULL,NULL,NULL);
            pdffile_close(pdf);
            return(0);
            }
        else
            {
            fprintf(out,"pdffile_init(%s) failed.\n",filename);
            return(-10);
            }
        }
#ifdef HAVE_JPEG_LIB
    if (!stricmp(fileext,"jpg") || !stricmp(fileext,"jpeg"))
        {
        if (bmap->bpp!=24)
            {
            if (out!=NULL)
                fprintf(out,"Can only write JPEG output for 24-bit bitmaps.\n");
            return(-10);
            }
        return(bmp_write_jpeg(bmap,filename,quality,out));
        }
#endif
    if (stricmp(fileext,"bmp") && out!=NULL)
        fprintf(out,"Warning:  file %s has no extension.  Treating as BMP file.\n",
               filename);
    if (bmap->bpp==24)
        return(bmp24_write(bmap,filename,out));
    return(bmp8_write(bmap,filename,out));
    }


int bmp_write_ico(WILLUSBITMAP *bmp,char *filename,FILE *out)

    {
    FILE *f;
    char a[4];
    int i,j,nb;

    nb=(bmp->width+31)/8;
    while (nb&3)
        nb--;
    nb*=bmp->height;
    f=wfile_fopen_utf8(filename,"wb");
    a[0]=a[1]=a[2]=a[3]=0;
    fwrite(a,1,2,f);
    a[0]=1;
    fwrite(a,1,2,f);
    fwrite(a,1,2,f);
    a[0]=bmp->width;
    a[1]=bmp->height;
    a[2]=0; // True color
    a[3]=0;
    fwrite(a,4,1,f);
    a[0]=1;  // N planes
    a[1]=0;
    a[2]=24; // Bits-per-pixel
    a[3]=0;
    fwrite(a,4,1,f);
    i=40+bmp->width*bmp->height*3+nb;
    fwrite(&i,4,1,f);
    i=22;
    fwrite(&i,4,1,f);
    i=40;
    fwrite(&i,4,1,f);
    i=bmp->width;
    fwrite(&i,4,1,f);
    i=bmp->height*2;
    fwrite(&i,4,1,f);
    a[0]=1;
    a[1]=0;
    a[2]=24;
    a[3]=0;
    fwrite(a,4,1,f);
    i=0;
    fwrite(&i,4,1,f);
    fwrite(&i,4,1,f);
    i=2834; // Pixels per meter (72 dpi)
    fwrite(&i,4,1,f);
    fwrite(&i,4,1,f);
    i=0;
    fwrite(&i,4,1,f);
    fwrite(&i,4,1,f);
    for (i=bmp->height-1;i>=0;i--)
        {
        unsigned char *p;
        p=bmp_rowptr_from_top(bmp,i);
        for (j=0;j<bmp->width;j++,p+=bmp->bpp/8)
            {
            int r,g,b;
            RGBGET(bmp,p,r,g,b);
            a[0]=b;
            a[1]=g;
            a[2]=r;
            fwrite(a,3,1,f);
            }
        }
    a[0]=0;
    for (i=0;i<nb;i++)
        fwrite(a,1,1,f);
    fclose(f);
    return(0);
    }
    


/*
** If 8-bit, the bitmap is filled with <r>.
** If 24-bit, it gets <r>, <g>, <b> values.
*/
void bmp_fill(WILLUSBITMAP *bmp,int r,int g,int b)

    {
    int     y,n;

    if (bmp->bpp==8 || (r==g && r==b))
        {
        memset(bmp->data,r,bmp->size_allocated);
        return;
        }
    if (bmp->type==WILLUSBITMAP_TYPE_WIN32 && bmp->bpp==24)
        {
        y=r;
        r=b;
        b=y;
        }
    for (y=bmp->height-1;y>=0;y--)
        {
        unsigned char *p;

        p=bmp_rowptr_from_top(bmp,y);
        for (n=bmp->width-1;n>=0;n--)
            {
            (*p)=r;
            p++;
            (*p)=g;
            p++;
            (*p)=b;
            p++;
            }
        }
    }


/*
** Should be called right after bmp_init() to set the bitmap type.
** Type defaults to WILLUSBITMAP_TYPE_NATIVE if this is not called.
*/
void bmp_set_type(WILLUSBITMAP *bmap,int type)

    {
    bmap->type = type;
    }


int bmp_get_type(WILLUSBITMAP *bmp)

    {
    return(bmp->type);
    }


/*
** Write out to an 8-bit BMP file, OUT.BMP
*/
static int bmp8_write(WILLUSBITMAP *bmap,char *filename,FILE *out)



    {
    FILE *f;
    char    a[54];
    long    bytewidth,y,i,extra;
    long    height;

    height=bmap->height;
    bytewidth=bmp_bytewidth_win32(bmap);
    for (i=0;i<54;i++)
        a[i]=0;
    /* Fill in header */
    a[0]='B';
    a[1]='M';
    insert_int32lsbmsb(&a[2],bytewidth*bmap->height+54+256*4);
    insert_int32lsbmsb(&a[10],0x436);  /* Where the bitmap data starts */
    insert_int32lsbmsb(&a[14],0x28);   /* Size of BITMAPINFOHEADER */
    insert_int32lsbmsb(&a[18],bmap->width);
    insert_int32lsbmsb(&a[22],bmap->height);
    a[26]=1;
    a[28]=8;
    insert_int32lsbmsb(&a[34],bytewidth*bmap->height);
    insert_int32lsbmsb(&a[38],0x1274); /* pixels per meter */
    insert_int32lsbmsb(&a[42],0x1274);
    f=wfile_fopen_utf8(filename,"wb");
    if (f==NULL)
        {
        if (out!=NULL)
            fprintf(out,"Cannot open file OUT.BMP for writing.\n");
        return(-2);
        }
    fwrite(a,sizeof(char),54,f);
    for (i=0;i<256;i++)
        {
        fputc(bmap->blue[i],f);
        fputc(bmap->green[i],f);
        fputc(bmap->red[i],f);
        fputc(0,f);
        }
    if (bmap->type==WILLUSBITMAP_TYPE_WIN32)
        fwrite(bmap->data,sizeof(char),bytewidth*bmap->height,f);
    else
        {
        extra=bytewidth-bmap->width;
        a[0]=a[1]=a[2]=a[3]=0;
        for (y=0;y<height;y++)
            {
            fwrite(&bmap->data[(bmap->height-1-y)*bmap->width],sizeof(char),bmap->width,f);
            if (extra)
                fwrite(a,sizeof(char),extra,f);
            }
        }
    fclose(f);
    return(0);
    }


/*
** Write out to a 24-bit BMP file.
*/
static int bmp24_write(WILLUSBITMAP *bmap,char *filename,FILE *out)



    {
    FILE *f;
    char    a[54];
    int     n;
    long    bytewidth,y,i;

    n=0;
    bytewidth = bmp_bytewidth_win32(bmap);
    for (i=0;i<54;i++)
        a[i]=0;
    /* Fill in header */
    a[0]='B';
    a[1]='M';
    insert_int32lsbmsb(&a[2],bytewidth*bmap->height+54);
    insert_int32lsbmsb(&a[10],0x36);  /* Where the bitmap data starts */
    insert_int32lsbmsb(&a[14],0x28);  /* size of BITMAPINFOHEADER */
    insert_int32lsbmsb(&a[18],bmap->width);
    insert_int32lsbmsb(&a[22],bmap->height);
    a[26]=1;
    a[28]=24;
    insert_int32lsbmsb(&a[34],bytewidth*bmap->height);
    insert_int32lsbmsb(&a[38],0x1274); /* pixels per meter */
    insert_int32lsbmsb(&a[42],0x1274);
    f=wfile_fopen_utf8(filename,"wb");
    if (f==NULL)
        {
        if (out!=NULL)
            fprintf(out,"Cannot open file %s for writing.\n",filename);
        return(-2);
        }
    fwrite(a,sizeof(char),54,f);
    if (bmap->type == WILLUSBITMAP_TYPE_WIN32)
        fwrite(bmap->data,sizeof(char),bytewidth*bmap->height,f);
    else
        {
        a[0]=a[1]=a[2]=a[3]=0;
        n=bytewidth - (bmap->width*3);
        bmp24_flip_rgb(bmap);
        for (y=bmap->height-1;y>=0;y--)
            {
            fwrite(&bmap->data[y*bmap->width*3],sizeof(char),bmap->width*3,f);
            if (n)
                fwrite(a,sizeof(char),n,f);
            }
        bmp24_flip_rgb(bmap);
        }
    fclose(f);
    return(0);
    }


#ifdef HAVE_PNG_LIB
int bmp_png_info(char *filename,int *width,int *height,int *bpp,FILE *out)

    {
    FILE    *f;
    char    header[8];
    png_structp png_ptr;
    png_infop info_ptr,end_info;
    int     color_type,bppel;
    png_uint_32 wid,hght;

    f=wfile_fopen_utf8(filename,"rb");
    if (f==NULL)
        {
        if (out!=NULL)
            fprintf(out,"Cannot open file %s for PNG input.\n",filename);
        return(-1);
        }
    if (fread(header,1,8,f)<8 || png_sig_cmp((unsigned char *)header,0,8))
        {
        fclose(f);
        if (out!=NULL)
            fprintf(out,"File %s doesn't appear to be PNG.\n",filename);
        return(-2);
        }
    png_ptr = png_create_read_struct(PNG_LIBPNG_VER_STRING,NULL,NULL,NULL);
    if (png_ptr==NULL)
        {
        fclose(f);
        if (out!=NULL)
            fprintf(out,"Cannot create PNG structure.\n");
        return(-3);
        }
    info_ptr = png_create_info_struct(png_ptr);
    if (info_ptr==NULL)
        {
        fclose(f);
        png_destroy_read_struct(&png_ptr,NULL,NULL);
        if (out!=NULL)
            fprintf(out,"Cannot create PNG info structure.\n");
        return(-4);
        }
    end_info = png_create_info_struct(png_ptr);
    if (end_info==NULL)
        {
        fclose(f);
        png_destroy_read_struct(&png_ptr,&info_ptr,NULL);
        if (out!=NULL)
            fprintf(out,"Cannot create PNG end info structure.\n");
        return(-5);
        }
    /* Error handler */
    if (setjmp(png_jmpbuf(png_ptr)))
        {
        png_destroy_read_struct(&png_ptr,&info_ptr,&end_info);
        fclose(f);
        if (out!=NULL)
            fprintf(out,"PNG Read Error!\n");
        return(-6);
        }
    png_init_io(png_ptr,f);
    png_set_sig_bytes(png_ptr,8);
    png_read_info(png_ptr,info_ptr);
    png_get_IHDR(png_ptr,info_ptr,&wid,&hght,&bppel,
                  &color_type,NULL,NULL,NULL);
    if (width!=NULL)
        (*width)=(int)wid;
    if (height!=NULL)
        (*height)=(int)hght;
    if (color_type==PNG_COLOR_TYPE_GRAY)
        bppel=8;
    else if (color_type&PNG_COLOR_MASK_PALETTE)
        bppel=8;
    else
        bppel=24;
    if (bpp!=NULL)
        (*bpp)=bppel;
    png_destroy_read_struct(&png_ptr,&info_ptr,&end_info);
    fclose(f);
    return(0);
    }


int bmp_read_png(WILLUSBITMAP *bmp,char *filename,FILE *out)

    {
    FILE *f;
    int     status;

    f=wfile_fopen_utf8(filename,"rb");
    if (f==NULL)
        {
        nprintf(out,"Cannot open file %s for PNG input.\n",filename);
        return(-1);
        }
    status=bmp_read_png_stream(bmp,(void *)f,0,out);
    fclose(f);
    return(status);
    }


#define MAXPNGTHREADS 16
static png_structp g_png_ptr[MAXPNGTHREADS];
static unsigned char *g_pngdata[MAXPNGTHREADS];
static int g_pngindex[MAXPNGTHREADS];
static void png_thread_new(png_structp png_ptr,unsigned char *data,int idx_start);
static void png_thread_close(png_structp png_ptr);
static void bmp_read_png_from_memory(png_structp png_ptr,void *buf,int nbytes);
static int png_thread_index(png_structp png_ptr);
static void png_threads_check_init(void);


static void png_threads_check_init(void)

    {
    static int png_inited=0;
    int i;

    if (png_inited)
        return;
    for (i=0;i<MAXPNGTHREADS;i++)
        g_png_ptr[i]=NULL;
    png_inited=1;
    }


static void png_thread_new(png_structp png_ptr,unsigned char *data,int idx_start)

    {
    int i;

    i=png_thread_index(NULL);
    g_png_ptr[i]=png_ptr;
    g_pngdata[i]=data;
    g_pngindex[i]=idx_start;
    }


static void png_thread_close(png_structp png_ptr)

    {
    int i;

    i=png_thread_index(png_ptr);
    g_png_ptr[i]=NULL;
    }


static void bmp_read_png_from_memory(png_structp png_ptr,void *buf,int nbytes)

    {
    int i;

    i=png_thread_index(png_ptr);
/*
if (i>0)
aprintf(ANSI_YELLOW "bmp_read_png:  index=%d" ANSI_NORMAL "\n",i);
else
printf("bmp_read_png:  index=%d\n",i);
*/
    memcpy(buf,&g_pngdata[i][g_pngindex[i]],nbytes);
    g_pngindex[i]+=nbytes;
    }


static int png_thread_index(png_structp png_ptr)

    {
    int i;

    png_threads_check_init();
    for (i=0;i<MAXPNGTHREADS;i++)
        if (g_png_ptr[i]==png_ptr)
            break;
    if (i>=MAXPNGTHREADS)
        {
        printf("Out of PNG read threads!\n");
        exit(10);
        }
    return(i);
    }


int bmp_read_png_stream(WILLUSBITMAP *bmp,void *io,int size,FILE *out)

    {
    unsigned char header[8];
    png_structp png_ptr;
    png_infop info_ptr,end_info;
    int     color_type,gotpal,rowbytes;
    static png_colorp pngpal;
    unsigned char **rowptrs;
    double *dptr;
    int     i,num_palette;
    static char *funcname="bmp_read_png_stream";
    FILE *f;
    static char *notpng="File doesn't appear to be PNG.\n";

    f=NULL;
    rowptrs=NULL;
    if (size==0)
        {
        f=(FILE *)io;
        if (fread(header,1,8,f)<8 || png_sig_cmp(header,0,8))
            {
            nprintf(out,"%s",notpng);
            return(-2);
            }
        }
    else
        {
        unsigned char *ptmp;

        ptmp=(unsigned char *)io;
        if (png_sig_cmp(ptmp,0,8))
            {
            nprintf(out,"%s",notpng);
            return(-2);
            }
        }
    png_ptr = png_create_read_struct(PNG_LIBPNG_VER_STRING,NULL,NULL,NULL);
    if (png_ptr==NULL)
        {
        nprintf(out,"Cannot create PNG structure.\n");
        return(-3);
        }
    if (size!=0)
        png_thread_new(png_ptr,(unsigned char *)io,8);
    info_ptr = png_create_info_struct(png_ptr);
    if (info_ptr==NULL)
        {
        png_destroy_read_struct(&png_ptr,NULL,NULL);
        nprintf(out,"Cannot create PNG info structure.\n");
        return(-4);
        }
    end_info = png_create_info_struct(png_ptr);
    if (end_info==NULL)
        {
        png_destroy_read_struct(&png_ptr,&info_ptr,NULL);
        nprintf(out,"Cannot create PNG end info structure.\n");
        return(-5);
        }
    /* Error handler */
    if (setjmp(png_jmpbuf(png_ptr)))
        {
        dptr=(double *)rowptrs;
        willus_mem_free(&dptr,funcname);
        rowptrs=(unsigned char **)dptr;
        bmp_free(bmp);
        png_destroy_read_struct(&png_ptr,&info_ptr,&end_info);
        nprintf(out,"PNG Read Error!\n");
        return(-6);
        }
    if (size>0)
        png_set_read_fn(png_ptr,NULL,(png_rw_ptr)bmp_read_png_from_memory);
    else
        png_init_io(png_ptr,f);
    png_set_sig_bytes(png_ptr,8);
    png_read_info(png_ptr,info_ptr);
    {
    png_uint_32 ww,hh;
    png_get_IHDR(png_ptr,info_ptr,&ww,&hh,&bmp->bpp,
                  &color_type,NULL,NULL,NULL);
    bmp_dpi = (double)png_get_x_pixels_per_meter(png_ptr,info_ptr)*.0254;
    bmp->width=(int)ww;
    bmp->height=(int)hh;
    }
    /* Only allow up to 8-bits per channel */
    if (bmp->bpp==16)
        png_set_strip_16(png_ptr);
    gotpal=0;
    if (color_type==PNG_COLOR_TYPE_GRAY)
        {
        png_set_expand_gray_1_2_4_to_8(png_ptr);
        bmp->bpp = 8;
        for (i=0;i<256;i++)
            {
            bmp->red[i]=i;
            bmp->blue[i]=i;
            bmp->green[i]=i;
            }
        }
    else if (color_type&PNG_COLOR_MASK_PALETTE)
        {
        if (bmp->bpp<8)
            png_set_packing(png_ptr);
        bmp->bpp=8;
        if (png_get_valid(png_ptr,info_ptr,PNG_INFO_PLTE))
            {
            int     i;
            png_get_PLTE(png_ptr,info_ptr,&pngpal,&num_palette);
            for (i=0;i<num_palette;i++)
                {
                bmp->red[i]   = pngpal[i].red;
                bmp->green[i] = pngpal[i].green;
                bmp->blue[i]  = pngpal[i].blue;
                }
            gotpal=1;
            }
        }
    else
        {
        bmp->bpp=24;
        if (bmp->type == WILLUSBITMAP_TYPE_WIN32)
            png_set_bgr(png_ptr);
        }

    /* Strip alpha channel if there. */
    if (color_type&PNG_COLOR_MASK_ALPHA)
        png_set_strip_alpha(png_ptr);
    /* Allocate bitmap. */
    if (!bmp_alloc(bmp))
        {
        png_destroy_read_struct(&png_ptr,&info_ptr,&end_info);
        nprintf(out,"Cannot allocate memory for %d x %d x %d bitmap.\n",
                     bmp->width,bmp->height,bmp->bpp);
        return(-7);
        }
    if (!willus_mem_alloc(&dptr,bmp->height*sizeof(unsigned char *),funcname))
        {
        bmp_free(bmp);
        png_destroy_read_struct(&png_ptr,&info_ptr,&end_info);
        nprintf(out,"Cannot allocate memory (%d pointers) for bitmap.\n",
                     bmp->height);
        return(-8);
        }
    rowptrs=(unsigned char **)dptr;
    rowbytes = bmp_bytewidth(bmp);
    if (bmp->type==WILLUSBITMAP_TYPE_WIN32)
        for (i=0;i<bmp->height;i++)
            rowptrs[i] = &bmp->data[(bmp->height-1-i)*rowbytes];
    else
        for (i=0;i<bmp->height;i++)
            rowptrs[i] = &bmp->data[i*rowbytes];

    /* Okay, should be ready to read data. */
    png_read_image(png_ptr,(void *)rowptrs);
    dptr=(double *)rowptrs;
    willus_mem_free(&dptr,funcname);
    rowptrs=(unsigned char **)dptr;
    if ((color_type&PNG_COLOR_MASK_PALETTE) && !gotpal)
        {
        png_read_end(png_ptr,end_info);
        if (png_get_valid(png_ptr,end_info,PNG_INFO_PLTE))
            {
            int     i;
            png_get_PLTE(png_ptr,info_ptr,&pngpal,&num_palette);
            for (i=0;i<num_palette;i++)
                {
                bmp->red[i]   = pngpal[i].red;
                bmp->green[i] = pngpal[i].green;
                bmp->blue[i]  = pngpal[i].blue;
                }
            gotpal=1;
            }
        }
    if (size!=0)
        png_thread_close(png_ptr);
    png_destroy_read_struct(&png_ptr,&info_ptr,&end_info);
    return(0);
    }


int bmp_write_png(WILLUSBITMAP *bmp,char *filename,FILE *out)

    {
    return(bmp_write_png_ex(bmp,-1,filename,out));
    }

    
int bmp_write_png_ex(WILLUSBITMAP *bmp,int trns_rgb,char *filename,FILE *out)

    {
    FILE    *f;
    int     status;

    f=wfile_fopen_utf8(filename,"wb");
    if (f==NULL)
        {
        if (out!=NULL)
            fprintf(out,"Cannot open file %s for PNG output.\n",filename);
        return(-1);
        }
    status = bmp_write_png_stream_ex(bmp,trns_rgb,f,out);
    fclose(f);
    return(status);
    }


int bmp_write_png_stream(WILLUSBITMAP *bmp,FILE *f,FILE *out)

    {
    return(bmp_write_png_stream_ex(bmp,-1,f,out));
    }
   
 
int bmp_write_png_stream_ex(WILLUSBITMAP *bmp,int trns_rgb,FILE *f,FILE *out)

    {
    png_structp png_ptr;
    png_infop   info_ptr;
    unsigned char **rowptrs;
    double *dptr;
    int     i,rowbytes;
    static char *funcname="bmp_write_png_stream";

    rowptrs=NULL;
    png_ptr = png_create_write_struct(PNG_LIBPNG_VER_STRING,NULL,NULL,NULL);
    if (png_ptr==NULL)
        {
        if (out!=NULL)
            fprintf(out,"Could not allocate PNG structure.\n");
        return(-2);
        }
    info_ptr = png_create_info_struct(png_ptr);
    if (info_ptr==NULL)
        {
        if (out!=NULL)
            fprintf(out,"Could not allocate PNG info structure.\n");
        png_destroy_write_struct(&png_ptr,NULL);
        return(-3);
        }
    /* Error handler */
    if (setjmp(png_jmpbuf(png_ptr)))
        {
        dptr=(double *)rowptrs;
        willus_mem_free(&dptr,funcname);
        rowptrs=(unsigned char **)dptr;
        png_destroy_write_struct(&png_ptr,&info_ptr);
        if (out!=NULL)
            fprintf(out,"PNG Write Error!\n");
        return(-4);
        }
    png_init_io(png_ptr,f);
    png_set_compression_level(png_ptr,Z_BEST_COMPRESSION);
    png_set_IHDR(png_ptr,info_ptr,bmp->width,bmp->height,8,
                 bmp->bpp==24 ? PNG_COLOR_TYPE_RGB : PNG_COLOR_TYPE_PALETTE,
                 PNG_INTERLACE_NONE,PNG_COMPRESSION_TYPE_DEFAULT,
                 PNG_FILTER_TYPE_DEFAULT);
    if (bmp->bpp==8)
        {
        static png_color pngpal[256];
        int     i;

        for (i=0;i<256;i++)
            {
            pngpal[i].red   = bmp->red[i];
            pngpal[i].green = bmp->green[i];
            pngpal[i].blue  = bmp->blue[i];
            }
        png_set_PLTE(png_ptr,info_ptr,pngpal,256);
        }
    if (bmp->bpp==24 && trns_rgb>=0)
        {
        png_color_16 tc;
        tc.red=(trns_rgb>>16)&0xff;
        tc.green=(trns_rgb>>8)&0xff;
        tc.blue=trns_rgb&0xff;
        png_set_tRNS(png_ptr,info_ptr,NULL,1,&tc);
        }
    png_set_pHYs(png_ptr,info_ptr,(int)(bmp_dpi/.0254+.5),(int)(bmp_dpi/.0254+.5),
                 PNG_RESOLUTION_METER);
    png_write_info(png_ptr,info_ptr);
    if (bmp->type==WILLUSBITMAP_TYPE_WIN32)
        png_set_bgr(png_ptr);
    if (!willus_mem_alloc(&dptr,bmp->height*sizeof(unsigned char *),funcname))
        {
        png_destroy_write_struct(&png_ptr,&info_ptr);
        if (out!=NULL)
            fprintf(out,"Cannot allocate memory (%d pointers) for bitmap.\n",
                     bmp->height);
        return(-5);
        }
    rowptrs=(unsigned char **)dptr;
    rowbytes = bmp_bytewidth(bmp);
    if (bmp->type==WILLUSBITMAP_TYPE_WIN32)
        for (i=0;i<bmp->height;i++)
            rowptrs[i] = &bmp->data[(bmp->height-1-i)*rowbytes];
    else
        for (i=0;i<bmp->height;i++)
            rowptrs[i] = &bmp->data[i*rowbytes];
    png_write_image(png_ptr,(void *)rowptrs);
    dptr=(double *)rowptrs;
    willus_mem_free(&dptr,funcname);
    rowptrs=NULL;
    png_write_end(png_ptr,info_ptr);
    png_destroy_write_struct(&png_ptr,&info_ptr);
    return(0);
    }
#endif /* HAVE_PNG_LIB */


#ifdef HAVE_JPEG_LIB
struct my_error_mgr
    {
    struct jpeg_error_mgr pub;    /* "public" fields */
    jmp_buf setjmp_buffer;        /* for return to caller */
    };
typedef struct my_error_mgr *my_error_ptr;

static void my_error_exit (j_common_ptr cinfo)
    {
    /* cinfo->err really points to a my_error_mgr struct, so coerce pointer */
    my_error_ptr myerr = (my_error_ptr) cinfo->err;

    /* Always display the message. */
    /* We could postpone this until after returning, if we chose. */
    (*cinfo->err->output_message) (cinfo);

    /* Return control to the setjmp point */
    longjmp(myerr->setjmp_buffer, 1);
    }


int bmp_write_jpeg(WILLUSBITMAP *bmp,char *filename,int quality,FILE *out)

    {
    FILE *f;
    int status;

    f=wfile_fopen_utf8(filename,"wb");
    if (f==NULL)
        {
        if (out!=NULL)
            fprintf(out,"Cannot open file %s for JPEG output.\n",filename);
        return(-1);
        }
    status=bmp_write_jpeg_stream(bmp,f,quality,out);
    fclose(f);
    return(status);
    }


/*
** If status==0, the bmp_write_jpeg_stream will write a JPEG file with
** optimized encoding (optimized huffman tables).  If status!=0, the
** JPEG file will be written with standard Huffman tables (JPEG standard
** section K.3)--see jcparam.c file in the jpeg library.
*/
void bmp_jpeg_set_std_huffman(int status)

    {
    bmp_std_huffman_tables=status;
    }


int bmp_write_jpeg_stream(WILLUSBITMAP *bmp,FILE *outfile,int quality,FILE *out)

    {
    struct jpeg_compress_struct cinfo;
    struct my_error_mgr jerr;
    JSAMPROW row_pointer[1];      /* pointer to JSAMPLE row[s] */
    int row_stride;               /* physical row width in image buffer */

    /* Error handler */
    cinfo.err = jpeg_std_error(&jerr.pub);
    jerr.pub.error_exit = my_error_exit;
    if (setjmp(jerr.setjmp_buffer))
        {
        jpeg_destroy_compress(&cinfo);
        return(-2);
        }

    /* Create the JPEG compression object. */
    jpeg_create_compress(&cinfo);

    jpeg_stdio_dest(&cinfo,outfile);

    cinfo.image_width      = bmp->width;
    cinfo.image_height     = bmp->height;
    cinfo.input_components = bmp->bpp==8 ? 1 : 3;
    cinfo.in_color_space   = bmp->bpp==8 ? JCS_GRAYSCALE : JCS_RGB;
    jpeg_set_defaults(&cinfo);
    if (bmp_dpi > 0)
        {
        cinfo.density_unit = 1;
        cinfo.X_density    = bmp_dpi;
        cinfo.Y_density    = bmp_dpi;
        }
    /* See bmp_jpeg_set_std_huffman() */
    cinfo.optimize_coding  = bmp_std_huffman_tables ? 0 : 1;
    jpeg_set_quality(&cinfo,quality,TRUE);

    /* Do it! */
    jpeg_start_compress(&cinfo, TRUE);
    row_stride = bmp_bytewidth(bmp);
    if (bmp->type==WILLUSBITMAP_TYPE_WIN32)
        {
        if (bmp->bpp==24)
            bmp24_flip_rgb(bmp);
        while (cinfo.next_scanline < cinfo.image_height)
            {
            row_pointer[0] = &bmp->data[(cinfo.image_height-1-cinfo.next_scanline)*row_stride];
            jpeg_write_scanlines(&cinfo,row_pointer,1);
            }
        if (bmp->bpp==24)
            bmp24_flip_rgb(bmp);
        }
    else
        while (cinfo.next_scanline < cinfo.image_height)
            {
            row_pointer[0] = &bmp->data[cinfo.next_scanline*row_stride];
            jpeg_write_scanlines(&cinfo,row_pointer,1);
            }
    jpeg_finish_compress(&cinfo);
    jpeg_destroy_compress(&cinfo);
    return(0);
    }


int bmp_jpeg_info(char *filename,int *width,int *height,int *bpp)

    {
    struct jpeg_decompress_struct cinfo;
    struct my_error_mgr jerr;
    FILE  *infile;

    infile=wfile_fopen_utf8(filename,"rb");
    if (infile==NULL)
        {
        fprintf(stderr,"Cannot open JPEG file %s for input.\n",filename);
        return(-1);
        }

    cinfo.err = jpeg_std_error(&jerr.pub);
    jerr.pub.error_exit = my_error_exit;
    if (setjmp(jerr.setjmp_buffer))
        {
        jpeg_destroy_decompress(&cinfo);
        fclose(infile);
        return(-2);
        }
    jpeg_create_decompress(&cinfo);
    jpeg_stdio_src(&cinfo,infile);
    cinfo.out_color_space = JCS_RGB;
    jpeg_read_header(&cinfo,TRUE);
    jpeg_start_decompress(&cinfo);
    if (width!=NULL)
        (*width)=cinfo.output_width;
    if (height!=NULL)
        (*height)=cinfo.output_height;
    if (bpp!=NULL)
        (*bpp) = (cinfo.out_color_space==JCS_GRAYSCALE) ? 8 : 24;
    jpeg_destroy_decompress(&cinfo);
    fclose(infile);
    return(0);
    }


int bmp_read_jpeg(WILLUSBITMAP *bmp,char *filename,FILE *out)

    {
    FILE *infile;
    int     status;

    infile=wfile_fopen_utf8(filename,"rb");
    if (infile==NULL)
        {
        if (out!=NULL)
            fprintf(out,"Cannot open JPEG file %s for input.\n",filename);
        return(-1);
        }
    status=bmp_read_jpeg_stream(bmp,infile,0,out);
    fclose(infile);
    return(status);
    }

/*
** Reads JPEG from EITHER file stream or from memory buffer.
** If file stream (determined by if size==0),
**     infile must be FILE * (already open).
** If memory buffer, infile must be (unsigned char *) and size is
**     size of buffer.
*/
int bmp_read_jpeg_stream(WILLUSBITMAP *bmp,void *infile,int size,FILE *out)

    {
    struct jpeg_decompress_struct cinfo;
    struct my_error_mgr jerr;
    void  *p[1];
    int row_stride,i;

    cinfo.err = jpeg_std_error(&jerr.pub);
    jerr.pub.error_exit = my_error_exit;
    if (setjmp(jerr.setjmp_buffer))
        {
        jpeg_destroy_decompress(&cinfo);
        return(-2);
        }
    jpeg_create_decompress(&cinfo);
    if (size>0)
        jpeg_mem_src(&cinfo,(unsigned char *)infile,size);
    else
        jpeg_stdio_src(&cinfo,(FILE *)infile);
    cinfo.out_color_space = JCS_RGB;
    jpeg_read_header(&cinfo,TRUE);
    bmp_dpi = cinfo.density_unit==2 ? cinfo.X_density*2.54 : cinfo.X_density;
    jpeg_start_decompress(&cinfo);
    bmp->width=cinfo.output_width;
    bmp->height=cinfo.output_height;
    bmp->bpp = (cinfo.out_color_space==JCS_GRAYSCALE) ? 8 : 24;
    if (bmp->bpp==8)
        for (i=0;i<256;i++)
            {
            bmp->red[i]=i;
            bmp->green[i]=i;
            bmp->blue[i]=i;
            }
    if (!bmp_alloc(bmp))
        {
        jpeg_destroy_decompress(&cinfo);
        return(-3);
        }
    row_stride = bmp_bytewidth(bmp);
    /*
    row_stride = cinfo.output_width*cinfo.output_components;
    */
    if (bmp->type==WILLUSBITMAP_TYPE_WIN32)
        {
        while (cinfo.output_scanline < cinfo.output_height)
            {
            p[0] = (void *)&bmp->data[(cinfo.output_height-1-cinfo.output_scanline)*row_stride];
            jpeg_read_scanlines(&cinfo,(JSAMPARRAY)p,1);
            }
        if (bmp->bpp==24)
            bmp24_flip_rgb(bmp);
        }
    else
        while (cinfo.output_scanline < cinfo.output_height)
            {
            p[0] = (void *)&bmp->data[cinfo.output_scanline*row_stride];
            jpeg_read_scanlines(&cinfo,(JSAMPARRAY)p,1);
            }
    jpeg_finish_decompress(&cinfo);
    jpeg_destroy_decompress(&cinfo);
    return(0);
    }
#endif /* HAVE_JPEG_LIB */


static void insert_int32lsbmsb(char *a,int x)

    {
    a[3] = (x >> 24) & 0xff;
    a[2] = (x >> 16) & 0xff;
    a[1] = (x >>  8) & 0xff;
    a[0] = x & 0xff;
    }


static int retrieve_int32lsbmsb(char *a)

    {
    int     a3,a2,a1,a0,x;

    a3=a[3];
    a2=a[2];
    a1=a[1];
    a0=a[0];
    x = ((a3&0xff)<<24) | ((a2&0xff)<<16) | ((a1&0xff)<<8) | (a0&0xff);
    return(x);
    }


void bmp24_mixbmps(WILLUSBITMAP *dest,WILLUSBITMAP *src1,WILLUSBITMAP *src2,int level)

    {
    int     i,n;

    if (dest->bpp!=24 || src1->bpp!=24 || src2->bpp!=24)
        return;
    n=bmp_bytewidth(dest) * dest->height;
    for (i=0;i<n;i++)
        {
        int     d,s1,s2;

        s1=src1->data[i];
        s2=src2->data[i];
        d=(s2*level+(256-level)*s1)>>8;
        dest->data[i]=d;
        }
    }


void bmp8_palette_info(WILLUSBITMAP *bmap,FILE *out)

    {
    long    i;
    int     counts[256];
    long    pixcount;

    pixcount=bmap->width*bmap->height;
    for (i=0;i<256;i++)
        counts[i]=0;
    for (i=0;i<pixcount;i++)
        counts[bmap->data[i]]++;
    for (i=0;i<256;i++)
        fprintf(out,"Index %3ld (%3d,%3d,%3d):  %6d\n",
            i,bmap->red[i],bmap->blue[i],bmap->green[i],counts[i]);
    }


/*
** Put palette values directly into data values for 8-bit grey-level bitmap.
*/
void bmp8_to_grey(WILLUSBITMAP *bmap)

    {
    long    pixcount;
    long    i;

    pixcount=bmp_bytewidth(bmap)*bmap->height;
    for (i=pixcount-1;i>=0;i--)
        {
        int     di,r,g,b;

        di=bmap->data[i];
        r=bmap->red[di];
        g=bmap->green[di];
        b=bmap->blue[di];
        bmap->data[i] = bmp8_greylevel_convert(r,g,b);
        }
    }


void bmp8_to_bw(WILLUSBITMAP *bmap,int thresh)

    {
    long    pixcount;
    int     r,g,b;
    long    i;

    pixcount=bmp_bytewidth(bmap)*bmap->height;
    for (i=pixcount-1;i>=0;i--)
        {
        int     di;
        di=bmap->data[i];
        r=bmap->red[di];
        g=bmap->green[di];
        b=bmap->blue[di];
        bmap->data[i] = (bmp8_greylevel_convert(r,g,b) >= thresh ? 0 : 1);
        }
    }


int bmp8_greylevel_convert(int r,int g,int b)

    {
    return((int)((r*0.3+g*0.59+b*0.11)*1.002));
    }


/*
** Should call bmp_set_type() right after this to set the bitmap type.
*/
void bmp_init(WILLUSBITMAP *bmap)

    {
    bmap->data=NULL;
    bmap->size_allocated=0;
    bmap->type=WILLUSBITMAP_TYPE_NATIVE;
    }


/*
** The width, height, and bpp parameters of the WILLUSBITMAP structure
** should be set before calling this function.
*/
int bmp_alloc(WILLUSBITMAP *bmap)

    {
    int     size;
    static char *funcname="bmp_alloc";

    if (bmap->bpp!=8 && bmap->bpp!=24)
        {
        printf("Internal error:  call to bmp_alloc has bpp!=8 and bpp!=24!\n");
        exit(10);
        }
    /* Choose the max size even if not WIN32 to avoid memory faults */
    /* and to allow the possibility of changing the "type" of the   */
    /* bitmap without reallocating memory.                          */
    size = bmp_bytewidth_win32(bmap)*bmap->height;
    if (bmap->data!=NULL && bmap->size_allocated>=size)
        return(1);
    if (bmap->data!=NULL)
        willus_mem_realloc_robust_warn((void **)&bmap->data,size,bmap->size_allocated,funcname,10);
    else
        willus_mem_alloc_warn((void **)&bmap->data,size,funcname,10);
    bmap->size_allocated=size;
    return(1);
    }


int bmp_bytewidth(WILLUSBITMAP *bmp)

    {
    if (bmp->type == WILLUSBITMAP_TYPE_WIN32)
        return(bmp_bytewidth_win32(bmp));
    return(bmp->bpp==24 ? bmp->width*3 : bmp->width);
    }


/*
** row==0             ==> top row of bitmap
** row==bmp->height-1 ==> bottom row of bitmap
** (regardless of bitmap type)
*/
unsigned char *bmp_rowptr_from_top(WILLUSBITMAP *bmp,int row)

    {
    if (bmp->type==WILLUSBITMAP_TYPE_WIN32)
        return(&bmp->data[bmp_bytewidth(bmp)*(bmp->height-1-row)]);
    else
        return(&bmp->data[bmp_bytewidth(bmp)*row]);
    }


/*
** y0 is row FROM TOP!  0=top row, bmp->height-1=bottom row.
*/
void bmp_crop(WILLUSBITMAP *bmp,int x0,int y0_from_top,int width,int height)

    {
    int     x1,y1,y0,i,dbw,sbw;
    unsigned char *psrc,*pdest;

    y0 = y0_from_top;
    y1 = y0+height-1;
    x1 = x0+width-1;
    if (x1 > bmp->width-1)
        x1 = bmp->width-1;
    if (y1 > bmp->height-1)
        y1 = bmp->height-1;
    if (x0<0)
        x0 = 0;
    if (y0<0)
        y0 = 0;
    if (x0==0 && y0==0 && x1==bmp->width-1 && y1==bmp->height-1)
        return;
    sbw  = bmp_bytewidth(bmp);
    psrc = bmp_rowptr_from_top(bmp,bmp->type==WILLUSBITMAP_TYPE_WIN32?y1:y0)
            + ((bmp->bpp+7)>>3)*x0;
    bmp->width=width;
    bmp->height=height;
    dbw   = bmp_bytewidth(bmp);
    pdest = bmp->data;
    for (i=height;i>0;i--,psrc+=sbw,pdest+=dbw)
        memmove(pdest,psrc,dbw);
    }


void bmp_crop_ex(WILLUSBITMAP *dst,WILLUSBITMAP *src,int x0,int y0_from_top,int width,int height)

    {
    int     i,bpp,bpr;

    bpp=src->bpp==24 ? 3 : 1;
    dst->width=width;
    dst->height=height;
    dst->type=src->type;
    dst->bpp=src->bpp;
    bmp_alloc(dst);
    memcpy(dst->red,src->red,256);
    memcpy(dst->green,src->green,256);
    memcpy(dst->blue,src->blue,256);
    bpr=bmp_bytewidth(dst);
    for (i=0;i<height;i++)
        {
        unsigned char *psrc,*pdst;
        psrc=bmp_rowptr_from_top(src,y0_from_top+i)+x0*bpp;
        pdst=bmp_rowptr_from_top(dst,i);
        memcpy(pdst,psrc,bpr);
        }
    }


void bmp_rotate_fast(WILLUSBITMAP *bmp,double degrees,int expand)

    {
    WILLUSBITMAP _dst,*dst;
    double th,sth,cth;
    int i,r,g,b,w,h,row,col;

    dst=&_dst;
    th=degrees*PI/180.;
    sth=sin(th);
    cth=cos(th);
    if (expand)
        {
        w=(int)(fabs(bmp->width*cth)+fabs(bmp->height*sth)+.5);
        h=(int)(fabs(bmp->height*cth)+fabs(bmp->width*sth)+.5);
        }
    else
        {
        w=bmp->width;
        h=bmp->height;
        }
    dst=&_dst;
    bmp_init(dst);
    dst->width=w;
    dst->height=h;
    dst->bpp=bmp->bpp;
    if (dst->bpp==8)
        for (i=0;i<=255;i++)
            dst->red[i] = dst->green[i] = dst->blue[i]=i;
    bmp_alloc(dst);
    bmp_pix_vali(bmp,0,0,&r,&g,&b);
    bmp_fill(dst,r,g,b);
    if (dst->bpp==8)
        for (row=0;row<dst->height;row++)
            {
            unsigned char *p;
            double x1,y1,x2,y2;

            y2=dst->height/2.-row;
            p=bmp_rowptr_from_top(dst,row);  
            for (x2=-dst->width/2.,col=0;col<dst->width;col++,p++,x2+=1.0)
                {
                double g;
                x1 = -.5 + bmp->width/2. + x2*cth + y2*sth;
                y1 = -.5 + bmp->height/2. + y2*cth - x2*sth;
                if (x1<0. || x1>=bmp->width || y1<0. || y1>=bmp->height)
                    continue;
                g=bmp_grey_pix_vald(bmp,x1,y1);
                if (g>=0.)
                    p[0]=g;
                }
            }
    else
        for (row=0;row<dst->height;row++)
            {
            unsigned char *p;
            double x1,y1,x2,y2;

            y2=dst->height/2.-row;
            p=bmp_rowptr_from_top(dst,row);  
            for (x2=-dst->width/2.,col=0;col<dst->width;col++,p+=3,x2+=1.0)
                {
                double rr,gg,bb;
                x1 = -.5 + bmp->width/2. + x2*cth + y2*sth;
                y1 = -.5 + bmp->height/2. + y2*cth - x2*sth;
                if (x1<0. || x1>=bmp->width || y1<0. || y1>=bmp->height)
                    continue;
                bmp_pix_vald(bmp,x1,y1,&rr,&gg,&bb);
                if (rr<0.)
                    continue;
                p[0]=rr;
                p[1]=gg;
                p[2]=bb;
                }
            }
    bmp_copy(bmp,dst);
    bmp_free(dst);
    }


     
/*
** 1 = okay, 0 = fail
*/
int bmp_rotate_right_angle(WILLUSBITMAP *bmp,int degrees)

    {
    int d;

    d=degrees%360;
    if (d<0)
        d+=360;
    d=(d+45)/90;
    if (d==1)
        return(bmp_rotate_90(bmp));
    if (d==2)
        {
        bmp_flip_horizontal(bmp);
        bmp_flip_vertical(bmp);
        return(1);
        }
    if (d==3)
        return(bmp_rotate_270(bmp));
    return(1);
    }


int bmp_rotate_90(WILLUSBITMAP *bmp)

    {
    WILLUSBITMAP   *sbmp,_sbmp;
    int     bpp,dbw,sr;

    sbmp=&_sbmp;
    bmp_init(sbmp);
    if (!bmp_copy(sbmp,bmp))
        return(0);
    bmp->width = sbmp->height;
    bmp->height = sbmp->width;
    bpp = bmp->bpp/8;
    if (!bmp_alloc(bmp))
        {
        bmp_free(sbmp);
        return(0);
        }
    dbw = (int)(bmp_rowptr_from_top(bmp,1) - bmp_rowptr_from_top(bmp,0));
    for (sr=0;sr<sbmp->height;sr++)
        {
        unsigned char *sp,*dp;
        int     j,sc;

        sp = bmp_rowptr_from_top(sbmp,sr);
        dp = bmp_rowptr_from_top(bmp,bmp->height-1) + bpp*sr;
        for (sc=sbmp->width;sc>0;sc--,dp-=dbw)
            for (j=0;j<bpp;j++,sp++)
                dp[j] = sp[0];
        }
    bmp_free(sbmp);
    return(1);
    }


int bmp_rotate_270(WILLUSBITMAP *bmp)

    {
    WILLUSBITMAP   *sbmp,_sbmp;
    int     bpp,dbw,sr;

    sbmp=&_sbmp;
    bmp_init(sbmp);
    if (!bmp_copy(sbmp,bmp))
        return(0);
    bmp->width = sbmp->height;
    bmp->height = sbmp->width;
    bpp = bmp->bpp/8;
    if (!bmp_alloc(bmp))
        {
        bmp_free(sbmp);
        return(0);
        }
    dbw = (int)(bmp_rowptr_from_top(bmp,1) - bmp_rowptr_from_top(bmp,0));
    for (sr=0;sr<sbmp->height;sr++)
        {
        unsigned char *sp,*dp;
        int     j,sc;

        sp = bmp_rowptr_from_top(sbmp,sr);
        dp = bmp_rowptr_from_top(bmp,0) + bpp*(sbmp->height-1-sr);
        for (sc=sbmp->width;sc>0;sc--,dp+=dbw)
            for (j=0;j<bpp;j++,sp++)
                dp[j] = sp[0];
        }
    bmp_free(sbmp);
    return(1);
    }


int bmp_copy(WILLUSBITMAP *dest,WILLUSBITMAP *src)

    {
    dest->width  = src->width;
    dest->height = src->height;
    dest->bpp    = src->bpp;
    dest->type   = src->type;
    if (!bmp_alloc(dest))
        return(0);
    memcpy(dest->data,src->data,src->height*bmp_bytewidth(src));
    memcpy(dest->red,src->red,sizeof(int)*256);
    memcpy(dest->green,src->green,sizeof(int)*256);
    memcpy(dest->blue,src->blue,sizeof(int)*256);
    return(1);
    }


/*
** I figured this out empirically on a sample of four bitmaps.
** It reports approximately the number of bytes per pixel that a JPEG
** file will be based on the quality.
*/
double bmp_jpeg_bytes_per_pixel(int quality)

   {
   double x,x0,sum;
   static double coeffs[9]={0.003269,0.4074,-3.465,23.66,-68.83,82.94,
                            -16.82,-40.34,22.78};
   int i;
   x0=quality/100.;
   for (x=1,i=0,sum=0.;i<9;sum+=x*coeffs[i],i++,x*=x0);
   return(sum/.75);
   }


void bmp_flip_horizontal(WILLUSBITMAP *bmp)

    {
    int     i,j,bpp;

    bpp = bmp->bpp/8;
    for (i=0;i<bmp->height;i++)
        {
        unsigned char *p,*p2;

        p=bmp_rowptr_from_top(bmp,i);
        p2=&p[(bmp->width-1)*bpp];
        for (;p<p2;p+=bpp,p2-=bpp)
            for (j=0;j<bpp;j++)
                {
                unsigned char t;
                t=p[j];
                p[j]=p2[j];
                p2[j]=t;
                }
        }
    }


void bmp_flip_vertical(WILLUSBITMAP *bmp)

    {
    int     i,bw,n;

    bw = bmp_bytewidth(bmp);
    n=bmp->height/2;
    for (i=0;i<n;i++)
        {
        unsigned char *p,*p2;
        int     j;

        p=bmp_rowptr_from_top(bmp,i);
        p2=bmp_rowptr_from_top(bmp,bmp->height-i-1);
        for (j=bw;j>0;j--,p++,p2++)
            {
            unsigned char t;
            t=p[0];
            p[0]=p2[0];
            p2[0]=t;
            }
        }
    }


int bmp_bytewidth_win32(WILLUSBITMAP *bmp)

    {
    return(((bmp->bpp==24 ? bmp->width*3 : bmp->width)+3)&(~0x3));
    }


void bmp_free(WILLUSBITMAP *bmap)

    {
    if (bmap->data!=NULL)
        {
        willus_mem_free((double **)&bmap->data,"bmp_free");
        bmap->data=NULL;
        bmap->size_allocated=0;
        }
    }


int bmp_read(WILLUSBITMAP *bmap,char *filename,FILE *out)

    {
    FILE   *f;
    int     bpp;
    char    fileext[16];

    get_file_ext(fileext,filename);
#ifdef HAVE_GHOSTSCRIPT
    if (!stricmp(fileext,"ps") || !stricmp(fileext,"eps") || !stricmp(fileext,"pdf"))
        return(willusgs_read_pdf_or_ps_bmp(bmap,filename,willusbmp_pageno,willusbmp_dpi,out));
#endif
#ifdef HAVE_PNG_LIB
    if (!stricmp(fileext,"png"))
        return(bmp_read_png(bmap,filename,out));
#endif
#ifdef HAVE_JPEG_LIB
    if (!stricmp(fileext,"jpg") || !stricmp(fileext,"jpeg"))
        return(bmp_read_jpeg(bmap,filename,out));
#endif
    if (stricmp(fileext,"bmp"))
#ifdef HAVE_JASPER_LIB
        {
        int fmt;
        fmt=bmp_jasper_read(NULL,filename,NULL);
        if (fmt<0)
#endif
        fprintf(out,"Warning:  file %s has no extension.  Treating as BMP file.\n",filename);
#ifdef HAVE_JASPER_LIB
        else
            return(bmp_jasper_read(bmap,filename,out));
        }
#endif
    f=wfile_fopen_utf8(filename,"rb");
    if (f==NULL)
        {
        if (out!=NULL)
            fprintf(out,"Cannot open BMP file %s for input.\n",filename);
        return(-1);
        }
    fseek(f,28L,0);
    bpp=fgetc(f);
    if (bpp!=8 && bpp!=24 && bpp!=32)
        {
        if (out!=NULL)
            fprintf(out,"BMP file %s is not 8-bit or 24-bit.\n",filename);
        fclose(f);
        return(-9);
        }
    fclose(f);
    return(bpp==8 ? bmp_read_bmp8(bmap,filename,out)
                  : bmp_read_bmp24(bmap,filename,out));
    }


int bmp_info(char *filename,int *width,int *height,int *bpp,FILE *out)

    {
    char    fileext[16];

    get_file_ext(fileext,filename);
#ifdef HAVE_PNG_LIB
    if (!stricmp(fileext,"png"))
        return(bmp_png_info(filename,width,height,bpp,out));
#endif
#ifdef HAVE_JPEG_LIB
    if (!stricmp(fileext,"jpg") || !stricmp(fileext,"jpeg"))
        return(bmp_jpeg_info(filename,width,height,bpp));
#endif
    if (stricmp(fileext,"bmp") && out!=NULL)
        fprintf(out,"Warning:  file %s has no extension.  Treating as BMP file.\n",
               filename);
    return(bmp_bmp_info(filename,width,height,bpp,out));
    }


static void get_file_ext(char *dest,char *src)

    {
    int     i;

    for (i=strlen(src)-1;i>=0 && src[i]!='.';i--);
    strncpy(dest,&src[i+1],15);
    }


int bmp_bmp_info(char *filename,int *width,int *height,int *bpp,FILE *out)

    {
    FILE   *f;
    char    a[20];
    long    filelen;


    f=wfile_fopen_utf8(filename,"rb");
    if (f==NULL)
        {
        if (out!=NULL)
            fprintf(out,"Can't open file %s for input.\n",filename);
        return(-1);
        }
    fseek(f,0L,2);
    filelen=ftell(f);
    if (filelen<54)
        {
        fclose(f);
        if (out!=NULL)
            fprintf(out,"Input file %s is too small to be a BMP file.\n",filename);
        return(-2);
        }
    fseek(f,18L,0);
    if (fread(a,sizeof(char),20,f)<20)
        {
        fclose(f);
        if (out!=NULL)
            fprintf(out,"Error reading BMP file %s.\n",filename);
        return(-3);
        }
    fclose(f);
    if (width!=NULL)
        (*width)=retrieve_int32lsbmsb(a);
    if (height!=NULL)
        (*height)=retrieve_int32lsbmsb(&a[4]);
    if (bpp!=NULL)
        (*bpp) = a[10];
    return(0);
    }


int bmp_read_bmp8(WILLUSBITMAP *bmap,char *filename,FILE *out)

    {
    FILE   *f;
    char    a[20];
    int     i,k,pixwidth,pixheight,bytewidth;
    long    filelen,bytesize;
    static char palette[1024];


    f=wfile_fopen_utf8(filename,"rb");
    if (f==NULL)
        {
        if (out!=NULL)
            fprintf(out,"Can't open file %s for input.\n",filename);
        return(-1);
        }
    fseek(f,0L,2);
    filelen=ftell(f);
    if (filelen<1078)
        {
        fclose(f);
        if (out!=NULL)
            fprintf(out,"Input file %s is too small to be an 8-bit BMP file.\n",filename);
        return(-2);
        }
    fseek(f,18L,0);
    if (fread(a,sizeof(char),20,f)<20)
        {
        fclose(f);
        if (out!=NULL)
            fprintf(out,"Error reading BMP file %s.\n",filename);
        return(-3);
        }
    bmap->width=pixwidth=retrieve_int32lsbmsb(a);
    bmap->height=pixheight=retrieve_int32lsbmsb(&a[4]);
    if (a[10]!=8)
        {
        fclose(f);
        if (out!=NULL)
            fprintf(out,"BMP file %s is not 8-bit.\n",filename);
        return(-9);
        }
    bmap->bpp=8;
    if (out!=NULL)
        fprintf(out,"Image %s is %d x %d pixels.\n",filename,pixwidth,pixheight);
    bytewidth=bmp_bytewidth_win32(bmap);
    bytesize=bytewidth*pixheight;
    if (filelen < bytesize+1078)
        {
        if (out!=NULL)
            fprintf(out,"File %s is too short.  Perhaps it is not a BMP file.\n",filename);
        fclose(f);
        return(-4);
        }
    if (!bmp_alloc(bmap))
        {
        fclose(f);
        if (out!=NULL)
            fprintf(out,"Cannot allocate memory for bitmap.\n");
        return(-5);
        }

    /* Get DPI */
    {
    int dpm1,dpm2,dpm;
    fseek(f,38L,0);
    dpm1=fgetc(f);
    dpm2=fgetc(f);
    dpm=dpm1|(dpm2<<8);
    bmp_dpi = dpm*.0254;
    }
    /* Read palette */
    fseek(f,54L,0);
    if (fread(palette,sizeof(char),1024,f)<1024)
        {
        if (out!=NULL)
            fprintf(out,"Cannot read color palette from file %s.\n",filename);
        fclose(f);
        return(-6);
        }
    for (i=0;i<256;i++)
        {
        bmap->blue[i]=(unsigned char)palette[(i<<2)+0];
        bmap->green[i]=(unsigned char)palette[(i<<2)+1];
        bmap->red[i]=(unsigned char)palette[(i<<2)+2];
        }

    /* Read bitmap data */
    fseek(f,1078L,0);
    if (bmap->type == WILLUSBITMAP_TYPE_WIN32)
        {
        int     n;

        n=fread(bmap->data,sizeof(char),bytewidth*bmap->height,f);
        if (n<bytewidth*bmap->height)
            {
            if (out!=NULL)
                fprintf(out,"Premature EOF reading BMP8 file %s.\n",filename);
            bmp_free(bmap);
            fclose(f);
            return(-7);
            }
        }
    else
        for (k=0;k<pixheight;k++)
            {
            int     n;

            fseek(f,1078L+bytewidth*k,0);
            n=fread(&bmap->data[bmap->width*(bmap->height-1-k)],sizeof(char),bmap->width,f);
            if (n<bmap->width)
                {
                if (out!=NULL)
                    fprintf(out,"Premature EOF reading BMP8 file %s.\n",filename);
                bmp_free(bmap);
                fclose(f);
                return(-7);
                }
            }
    fclose(f);
    return(0);
    }


int bmp_read_bmp24(WILLUSBITMAP *bmap,char *filename,FILE *out)

    {
    FILE   *f;
    char    a[20];
    int     k,pixwidth,pixheight,extra,bpp;
    long    filelen,bytewidth,bw32,totalbytes;
    static char *funcname="bmp_read_bmp24";


    f=wfile_fopen_utf8(filename,"rb");
    if (f==NULL)
        {
        if (out!=NULL)
            fprintf(out,"Can't open file %s for input.\n",filename);
        return(-1);
        }
    fseek(f,0L,2);
    filelen=ftell(f);
    if (filelen<54)
        {
        fclose(f);
        if (out!=NULL)
            fprintf(out,"Input file %s is too small to be an 24/32-bit BMP file.\n",filename);
        return(-2);
        }
    fseek(f,18L,0);
    if (fread(a,sizeof(char),20,f)<20)
        {
        fclose(f);
        if (out!=NULL)
            fprintf(out,"Error reading BMP file %s.\n",filename);
        return(-3);
        }
    bpp=a[10];
    if (bpp!=24 && bpp!=32)
        {
        fclose(f);
        if (out!=NULL)
            fprintf(out,"BMP file %s is not 24/32-bit.\n",filename);
        return(-9);
        }
    bmap->bpp=24;
    bmap->width=pixwidth=retrieve_int32lsbmsb(a);
    bmap->height=pixheight=retrieve_int32lsbmsb(&a[4]);
    if (out!=NULL)
        fprintf(out,"Image %s is %d x %d pixels.\n",filename,pixwidth,pixheight);
    bw32 = bmp_bytewidth_win32(bmap);
    totalbytes = bw32*pixheight;
    if (filelen < totalbytes+54)
        {
        if (out!=NULL)
            fprintf(out,"File %s is too short.  Perhaps it is not a BMP file.\n",filename);
        fclose(f);
        return(-4);
        }
    if (!bmp_alloc(bmap))
        {
        fclose(f);
        if (out!=NULL)
            fprintf(out,"Cannot allocate memory for bitmap.\n");
        return(-5);
        }
    {
    int dpm1,dpm2,dpm;
    fseek(f,38L,0);
    dpm1=fgetc(f);
    dpm2=fgetc(f);
    dpm=dpm1|(dpm2<<8);
    bmp_dpi = dpm*.0254;
    }
    /* Read bitmap data */
    fseek(f,54L,0);
    if (bmap->type == WILLUSBITMAP_TYPE_WIN32)
        {
        int n;

        n=fread(bmap->data,sizeof(char),totalbytes,f);
        if (n<totalbytes)
            {
            if (out!=NULL)
                fprintf(out,"Premature EOF reading BMP file %s.\n",filename);
            bmp_free(bmap);
            fclose(f);
            return(-7);
            }
        }
    else if (bpp==24)
        {
        bytewidth=pixwidth*3;
        extra = bw32 - bytewidth;

        for (k=0;k<bmap->height;k++)
            {
            int     n;
            char   *p;

            p=(char *)&bmap->data[bytewidth*(bmap->height-1-k)];
            n=fread(p,sizeof(char),bytewidth,f);
            if (n<bytewidth)
                {
                if (out!=NULL)
                    fprintf(out,"Premature EOF reading BMP file %s.\n",filename);
                bmp_free(bmap);
                fclose(f);
                return(-7);
                }
            if (extra)
                fseek(f,extra,1);
            }
        bmp24_flip_rgb(bmap);
        }
    else /* bpp==32 */
        {
        unsigned char *fdata;
        int bw4;

        bytewidth=pixwidth*3;
        bw4=bmap->width*4;
        willus_mem_alloc_warn((void **)&fdata,bw4,funcname,10);
        for (k=0;k<bmap->height;k++)
            {
            int     m;
            char   *p;
            unsigned char *fd0;

            p=(char *)&bmap->data[bytewidth*(bmap->height-1-k)];
            if (fread(fdata,sizeof(char),bw4,f)<bw4)
                {
                if (out!=NULL)
                    fprintf(out,"Premature EOF reading BMP file %s.\n",filename);
                willus_mem_free((double **)&fdata,funcname);
                bmp_free(bmap);
                fclose(f);
                return(-7);
                }
            for (fd0=fdata,m=0;m<bmap->width;m++,fd0++)
                {
                int kk;
                for (kk=0;kk<3;kk++,fd0++,p++)
                    (*p)=(*fd0);
                }
            }
        willus_mem_free((double **)&fdata,funcname);
        bmp24_flip_rgb(bmap);
        }
    fclose(f);
    return(0);
    }


void bmp24_reduce_size(WILLUSBITMAP *bmp,int mx,int my)

    {
    int     i,j,nw,nh,bw,nbw,c;

    if (bmp->bpp!=24)
        return;
    c = mx*my;
    if (c<=0)
        return;
    nw = bmp->width/mx;
    nh = bmp->height/my;
    bw=bmp_bytewidth(bmp);
    nbw = bmp->type==WILLUSBITMAP_TYPE_WIN32 ? (nw*3+3)&(~0x3) : nw*3;
    for (j=0;j<nh;j++)
        {
        int     iy;

        iy = j*my;
        for (i=0;i<nw;i++)
            {
            int     sum0,sum1,sum2,dx,dy,ix;
            unsigned char *p;

            ix = i*mx;
            sum0=sum1=sum2=0;
            for (dx=0;dx<mx;dx++)
                for (dy=0;dy<my;dy++)
                    {
                    p = &bmp->data[(iy+dy)*bw + (ix+dx)*3];
                    sum0 += p[0];
                    sum1 += p[1];
                    sum2 += p[2];
                    }
            p = &bmp->data[j*nbw + i*3];
            p[0] = (sum0+c/2)/c;
            p[1] = (sum1+c/2)/c;
            p[2] = (sum2+c/2)/c;
            }
        }
    bmp->width = nw;
    bmp->height = nh;
    }


void bmp24_flip_rgb(WILLUSBITMAP *bmp)

    {
    int     n,bw,i;
    unsigned char *p;
    unsigned char t;

    if (bmp->bpp!=24)
        return;
    bw=bmp_bytewidth(bmp);
    for (i=0;i<bmp->height;i++)
        for (p=&bmp->data[i*bw],n=bmp->width;n>0;n--,p+=3)
            {
            t=p[0];
            p[0]=p[2];
            p[2]=t;
            }
    }


/*
** Returns -1 if enough bytes allocated to promote 8-bit to 24-bit
** (and does the promotion)
**
** Returns 0 if not enough bytes or if bitmap is not 8-bits.
**
*/
int bmp_promote_to_24(WILLUSBITMAP *bmp)

    {
    int     oldbpr,newbpr,rownum,colnum;
    /* static char *funcname="bmp_promote_to_24"; */

    if (bmp->bpp!=8)
        return(0);
    oldbpr = bmp_bytewidth(bmp);
    bmp->bpp=24;
    newbpr = bmp_bytewidth(bmp);
    if (!bmp_alloc(bmp))
        {
        bmp->bpp=8;
        return(0);
        }
    for (rownum = bmp->height-1;rownum>=0;rownum--)
        {
        unsigned char *oldp,*newp;
        oldp = &bmp->data[oldbpr*rownum];
        newp = &bmp->data[newbpr*rownum + bmp->width*3-1];
        for (colnum = bmp->width-1;colnum>=0;colnum--)
            {
            (*newp) = bmp->red[oldp[colnum]];
            newp--;
            (*newp) = bmp->green[oldp[colnum]];
            newp--;
            (*newp) = bmp->blue[oldp[colnum]];
            newp--;
            }
        }
    if (bmp->type != WILLUSBITMAP_TYPE_WIN32)
        bmp24_flip_rgb(bmp);
    return(-1);
    }


void bmp_convert_to_greyscale(WILLUSBITMAP *bmp)

    {
    bmp_convert_to_greyscale_ex(bmp,bmp);
    }


/*
** Convert bitmap to grey-scale in-situ
*/
void bmp_convert_to_greyscale_ex(WILLUSBITMAP *dst,WILLUSBITMAP *src)

    {
    int oldbpr,newbpr,bpp,dp,rownum,colnum,i;

    oldbpr=bmp_bytewidth(src);
    dp = src->bpp==8 ? 1 : 3;
    bpp=src->bpp;
    dst->bpp=8; 
    for (i=0;i<256;i++)
        dst->red[i]=dst->green[i]=dst->blue[i]=i;
    if (dst!=src)
        {
        dst->width=src->width;
        dst->height=src->height;
        bmp_alloc(dst);
        }
    newbpr=bmp_bytewidth(dst);
    /* Possibly restore src->bpp to 24 so RGBGET works right (src & dst may be the same) */
    src->bpp=bpp; 
    for (rownum=0;rownum<src->height;rownum++)
        {
        unsigned char *oldp,*newp;
        oldp = &src->data[oldbpr*rownum];
        newp = &dst->data[newbpr*rownum];
        for (colnum=0;colnum<src->width;colnum++,oldp+=dp,newp++)
            {
            int r,g,b;
            RGBGET(src,oldp,r,g,b);
            (*newp)=bmp8_greylevel_convert(r,g,b);
            }
        }
    dst->bpp=8; /* Possibly restore dst->bpp to 8 since src & dst may be the same. */
    }


/*
** Return pix value (0.0 - 255.0) in double precision given
** a double precision position.  Bitmap is assumed to be 8-bit greyscale.
**
** x0,y0 are from bottom corner.
** x0=0.5, y0=0.5 would give exactly the value of the pixel
**                in the lower left corner of the bitmap.
*/
double bmp_grey_pix_vald(WILLUSBITMAP *bmp,double x0,double y0)

    {
    int     ix0,iy0,ix1,iy1;
    double  fx0,fx1,fy0,fy1;

    ix0 = (int)(x0-.5);
    ix1 = ix0+1;
    iy0 = (int)(y0-.5);
    iy1 = iy0+1;
    BOUND(ix0,0,bmp->width-1);
    BOUND(ix1,0,bmp->width-1);
    BOUND(iy0,0,bmp->height-1);
    BOUND(iy1,0,bmp->height-1);
    fx0 = 1.-fabs(ix0+0.5-x0);
    if (fx0<0.)
        fx0=0.;
    fx1 = 1.-fabs(ix1+0.5-x0);
    if (fx1<0.)
        fx1=0.;
    fy0 = 1.-fabs(iy0+0.5-y0);
    if (fy0<0.)
        fy0=0.;
    fy1 = 1.-fabs(iy1+0.5-y0);
    if (fy1<0.)
        fy1=0.;
    if ((fx0==0. && fx1==0.) || (fy0==0. && fy1==0.))
        return(-1.);
    return( (   fy0 * (   fx0*bmp_grey_pix_vali(bmp,ix0,iy0)
                        + fx1*bmp_grey_pix_vali(bmp,ix1,iy0) )
              + fy1 * (   fx0*bmp_grey_pix_vali(bmp,ix0,iy1)
                        + fx1*bmp_grey_pix_vali(bmp,ix1,iy1) ) )
              / ( (fx0+fx1) * (fy0+fy1) ) );
    }


/*
** Return pix values (0.0 - 255.0) in double precision given
** a double precision position.
**
** x0,y0 are from BOTTOM CORNER.
** x0=0.5, y0=0.5 would give exactly the value of the pixel
**                in the lower left corner of the bitmap.
*/
void bmp_pix_vald(WILLUSBITMAP *bmp,double x0,double y0,
                  double *r,double *g,double *b)

    {
    int     ix0,iy0,ix1,iy1;
    double  fx0,fx1,fy0,fy1;
    int     r00,r10,r01,r11;
    int     g00,g10,g01,g11;
    int     b00,b10,b01,b11;

    ix0 = (int)(x0-.5);
    ix1 = ix0+1;
    iy0 = (int)(y0-.5);
    iy1 = iy0+1;
    BOUND(ix0,0,bmp->width-1);
    BOUND(ix1,0,bmp->width-1);
    BOUND(iy0,0,bmp->height-1);
    BOUND(iy1,0,bmp->height-1);
    fx0 = 1.-fabs(ix0+0.5-x0);
    if (fx0<0.)
        fx0=0.;
    fx1 = 1.-fabs(ix1+0.5-x0);
    if (fx1<0.)
        fx1=0.;
    fy0 = 1.-fabs(iy0+0.5-y0);
    if (fy0<0.)
        fy0=0.;
    fy1 = 1.-fabs(iy1+0.5-y0);
    if (fy1<0.)
        fy1=0.;
    if ((fx0==0. && fx1==0.) || (fy0==0. && fy1==0.))
        {
        (*r) = (*g) = (*b) = -1.;
        return;
        }
    bmp_pix_vali(bmp,ix0,iy0,&r00,&g00,&b00);
    bmp_pix_vali(bmp,ix1,iy0,&r10,&g10,&b10);
    bmp_pix_vali(bmp,ix0,iy1,&r01,&g01,&b01);
    bmp_pix_vali(bmp,ix1,iy1,&r11,&g11,&b11);
    (*r)=((fy0*(fx0*r00+fx1*r10)+fy1*(fx0*r01+fx1*r11))/((fx0+fx1)*(fy0+fy1)));
    (*g)=((fy0*(fx0*g00+fx1*g10)+fy1*(fx0*g01+fx1*g11))/((fx0+fx1)*(fy0+fy1)));
    (*b)=((fy0*(fx0*b00+fx1*b10)+fy1*(fx0*b01+fx1*b11))/((fx0+fx1)*(fy0+fy1)));
    }


/*
** y0 = 0 ==> bottom row!
*/
int bmp_grey_pix_vali(WILLUSBITMAP *bmp,int x0,int y0)

    {
    unsigned char *p;
    int r,g,b;

    p = bmp_rowptr_from_top(bmp,bmp->height-1-y0);
    p = &p[x0*(bmp->bpp>>3)];
    RGBGET(bmp,p,r,g,b);
    return(bmp8_greylevel_convert(r,g,b));
    }


/*
** y0 = 0 ==> bottom row!
*/
void bmp_pix_vali(WILLUSBITMAP *bmp,int x0,int y0,int *r,int *g,int *b)

    {
    unsigned char *p;
    int rr,gg,bb;

    p = bmp_rowptr_from_top(bmp,bmp->height-1-y0);
    p = &p[x0*(bmp->bpp>>3)];
    RGBGET(bmp,p,rr,gg,bb);
    (*r)=rr;
    (*g)=gg;
    (*b)=bb;
    }


void bmp_grey_pixel_setd(WILLUSBITMAP *bmp,double x0,double y0,int grey)

    {
    bmp_rgb_pixel_setd(bmp,x0,y0,grey,grey,grey);
    }


void bmp_rgb_pixel_setd(WILLUSBITMAP *bmp,double x0,double y0,int r,int g,int b)

    {
    int     ix0,iy0,ix1,iy1;
    double  fx0,fx1,fy0,fy1;

    ix0 = (int)(x0-.5);
    ix1 = ix0+1;
    iy0 = (int)(y0-.5);
    iy1 = iy0+1;
    BOUND(ix0,0,bmp->width-1);
    BOUND(ix1,0,bmp->width-1);
    BOUND(iy0,0,bmp->height-1);
    BOUND(iy1,0,bmp->height-1);
    fx0 = 1.-fabs(ix0+0.5-x0);
    if (fx0<0.)
        fx0=0.;
    fx1 = 1.-fabs(ix1+0.5-x0);
    if (fx1<0.)
        fx1=0.;
    fy0 = 1.-fabs(iy0+0.5-y0);
    if (fy0<0.)
        fy0=0.;
    fy1 = 1.-fabs(iy1+0.5-y0);
    if (fy1<0.)
        fy1=0.;
    if ((fx0==0. && fx1==0.) || (fy0==0. && fy1==0.))
        return;
    bmp_rgb_pixel_setf(bmp,ix0,iy0,r,g,b,fx0*fy0);
    bmp_rgb_pixel_setf(bmp,ix1,iy0,r,g,b,fx1*fy0);
    bmp_rgb_pixel_setf(bmp,ix0,iy1,r,g,b,fx0*fy1);
    bmp_rgb_pixel_setf(bmp,ix1,iy1,r,g,b,fx1*fy1);
    }


void bmp_grey_pixel_setf(WILLUSBITMAP *bmp,int x,int y,int grey,double f)

    {
    bmp_rgb_pixel_setf(bmp,x,y,grey,grey,grey,f);
    }


void bmp_rgb_pixel_setf(WILLUSBITMAP *bmp,int x,int y,int r,int g,int b,double f)

    {
    unsigned char *p;
    int      pv;

    p = bmp_rowptr_from_top(bmp,bmp->height-1-y);
    p = &p[x*(bmp->bpp>>3)];
    if (bmp->bpp==24)
        {
        int     ir,ib;

        ir = bmp->type==WILLUSBITMAP_TYPE_WIN32 ? 2 : 0;
        ib = 2-ir;
        pv = f*r + (1.-f)*p[ir];
        BOUND(pv,0,255)
        p[ir] = pv;
        pv = f*g + (1.-f)*p[1];
        BOUND(pv,0,255)
        p[1] = pv;
        pv = f*b + (1.-f)*p[ib];
        BOUND(pv,0,255)
        p[ib] = pv;
        }
    else
        {
        pv = f*((r+g+b)/3) + (1.-f)*(*p);
        BOUND(pv,0,255)
        (*p)=pv;
        }
    }


void bmp_resize(WILLUSBITMAP *bmp,double scalefactor)

    {
    WILLUSBITMAP *copy,_copy;

    copy=&_copy;
    bmp_init(copy);
    bmp_copy(copy,bmp);
    bmp->width = bmp->width*scalefactor+0.5;
    bmp->height = bmp->height*scalefactor+0.5;
    bmp_resample(bmp,copy,0.,0.,(double)copy->width,(double)copy->height,
                             bmp->width,bmp->height);
    bmp_free(copy);
    }


void bmp_integer_resample(WILLUSBITMAP *dest,WILLUSBITMAP *src,int n)

    {
    bmp_integer_resample_ex(dest,src,n,n);
    }


/*
** Fast all-integer resample.
**
** Resample bitmap to be an integer size smaller, e.g.
** every n x n pixels in the source bitmap map to one pixel in the
** destination bitmap.
**
** This can be done with bmp_resample(), but this function is faster.
**
** The destination bitmap will be 8-bit grayscale if the source bitmap
** passes the bmp_is_grayscale() function.  Otherwise it will be 24-bit.
**
*/
void bmp_integer_resample_ex(WILLUSBITMAP *dest,WILLUSBITMAP *src,int nx,int ny)

    {
    int gray,colorplanes,sbw;
    int color,row,col;

    dest->width = (src->width+(nx-1))/nx;
    dest->height = (src->height+(ny-1))/ny;
    if ((gray=bmp_is_grayscale(src))!=0)
        {
        int i;
        dest->bpp=8;
        for (i=0;i<256;i++)
            dest->red[i]=dest->blue[i]=dest->green[i]=i;
        }
    else
        dest->bpp=24;
    dest->type=WILLUSBITMAP_TYPE_NATIVE;
    bmp_alloc(dest);
    colorplanes = gray ? 1 : 3;
    sbw=bmp_bytewidth(src);
    for (color=0;color<colorplanes;color++)
        {
        int drow;

        for (drow=0;drow<dest->height;drow++)
            {
            unsigned char *dp;
            unsigned char *sp1;
            int r1,r2,dr,dcol;

            r1=drow*ny;
            r2=r1+ny;
            if (r2>src->height)
                r2=src->height;
            sp1=bmp_rowptr_from_top(src,r1)+color;
            dp=bmp_rowptr_from_top(dest,drow)+color;
            dr=r2-r1;
            for (dcol=0;dcol<dest->width;dcol++,dp+=colorplanes)
                {
                int pixsum,c1,c2,c1x,c2x,dc;
                unsigned char *sp;

                c1=dcol*nx;
                c2=c1+nx;
                if (c2>src->width)
                    c2=src->width;
                dc=c2-c1;
                c1x=c1*colorplanes;
                c2x=c2*colorplanes;
                for (pixsum=dc*dr/2,row=r1,sp=sp1;row<r2;row++,sp+=sbw)
                    for (col=c1x;col<c2x;col+=colorplanes)
                        pixsum += sp[col];
                pixsum /= (dc*dr);
                (*dp)=pixsum;
                }
            }
        }
    }


void bmp_draw_filled_rect(WILLUSBITMAP *bmp,int col1,int row1,int col2,int row2,
                          int r,int g,int b)

    {
    if (row1<0)
        row1=0;
    if (row1>bmp->height-1)
        row1=bmp->height-1;
    if (row2<0)
        row2=0;
    if (row2>bmp->height-1)
        row2=bmp->height-1;
    if (col1<0)
        col1=0;
    if (col1>bmp->width-1)
        col1=bmp->width-1;
    if (col2<0)
        col2=0;
    if (col2>bmp->width-1)
        col2=bmp->width-1;
    if (row2<row1)
        {
        int t;
        t=row2;
        row2=row1;
        row1=t;
        }
    if (col2<col1)
        {
        int t;
        t=col2;
        col2=col1;
        col1=t;
        }
    if (bmp->bpp==24)
        {
        int row;
        for (row=row1;row<=row2;row++)
            {
            int col;
            unsigned char *p;
            p=bmp_rowptr_from_top(bmp,row)+col1*3;
            for (col=col1;col<=col2;col++,p+=3)
                {
                RGBSET24(bmp,p,r,g,b);
                }
            }
        }
    else
        {
        int row;
        for (row=row1;row<=row2;row++)
            {
            int col;
            unsigned char *p;
            p=bmp_rowptr_from_top(bmp,row)+col1;
            for (col=col1;col<=col2;col++,p++)
                (*p)=r;
            }
        }
    }


/*
** Resample (re-size) bitmap.  The pixel positions left to right go from
** 0.0 to src->width (x-coord), and top to bottom go from
** 0.0 to src->height (y-coord).
** The cropped rectangle (x1,y1) to (x2,y2) is placed into
** the destination bitmap, which need not be allocated yet.
**
** The destination bitmap will be 8-bit grayscale if the source bitmap
** passes the bmp_is_grayscale() function.  Otherwise it will be 24-bit.
**
** Returns 0 for okay.
**         -1 for not enough memory.
**         -2 for bad cropping area or destination bitmap size
*/
int bmp_resample(WILLUSBITMAP *dest,WILLUSBITMAP *src,double x1,double y1,
                 double x2,double y2,int newwidth,int newheight)

    {
    int gray,maxlen,colorplanes;
    double t;
    double *tempbmp;
    double *temprow;
    int color,hmax,row,col,dy;
    static char *funcname="bmp_resample";

    if (newwidth==0 || newheight==0)
        return(-1);
    /* Quick check if we should use simple bmp_copy() call */
    if (x1==0. && y1==0. && x2==newwidth && y2==newheight)
        {
        bmp_copy(dest,src);
        return(0);
        }
    /* Clip and sort x1,y1 and x2,y2 */
    if (x1>src->width)
        x1=src->width;
    else if (x1<0.)
        x1=0.;
    if (x2>src->width)
        x2=src->width;
    else if (x2<0.)
        x2=0.;
    if (y1>src->height)
        y1=src->height;
    else if (y1<0.)
        y1=0.;
    if (y2>src->height)
        y2=src->height;
    else if (y2<0.)
        y2=0.;
    if (x2<x1)
        {
        t=x2;
        x2=x1;
        x1=t;
        }
    if (y2<y1)
        {
        t=y2;
        y2=y1;
        y1=t;
        }
    dy=y2-y1;
    dy += 2;
    if (x2-x1==0. || y2-y1==0.)
        return(-2);

    /* Allocate temp storage */
    maxlen = x2-x1 > dy+newheight ? (int)(x2-x1) : dy+newheight;
    maxlen += 16;
    hmax = newheight > dy ? newheight : dy;
    if (!willus_mem_alloc(&temprow,maxlen*sizeof(double),funcname))
        return(-1);
    if (!willus_mem_alloc(&tempbmp,hmax*newwidth*sizeof(double),funcname))
        {
        willus_mem_free(&temprow,funcname);
        return(-1);
        }
    if ((gray=bmp_is_grayscale(src))!=0)
        {
        int i;
        dest->bpp=8;
        for (i=0;i<256;i++)
            dest->red[i]=dest->blue[i]=dest->green[i]=i;
        }
    else
        dest->bpp=24;
    dest->width=newwidth;
    dest->height=newheight;
    /* dest->type=WILLUSBITMAP_TYPE_NATIVE; */
    dest->type=src->type;
    if (!bmp_alloc(dest))
        {
        willus_mem_free(&tempbmp,funcname);
        willus_mem_free(&temprow,funcname);
        return(-1);
        }
    colorplanes = gray ? 1 : 3;
    for (color=0;color<colorplanes;color++)
        {
        bmp_resample_1(tempbmp,src,x1,y1,x2,y2,newwidth,newheight,
                       temprow,gray ? -1 : color);
        for (row=0;row<newheight;row++)
            {
            unsigned char *p;
            double *s;
            p=bmp_rowptr_from_top(dest,row)+color;
            s=&tempbmp[row*newwidth];
            if (colorplanes==1)
                for (col=0;col<newwidth;p[0]=(int)(s[0]+.5),col++,s++,p++);
            else
                for (col=0;col<newwidth;p[0]=(int)(s[0]+.5),col++,s++,p+=colorplanes);
            }
        }
    willus_mem_free(&tempbmp,funcname);
    willus_mem_free(&temprow,funcname);
    return(0);
    }


static void bmp_resample_1(double *tempbmp,WILLUSBITMAP *src,double x1,double y1,
                           double x2,double y2,int newwidth,int newheight,
                           double *temprow,int color)

    {
    int row,col,x0,dx,y0,dy;

    x0=floor(x1);
    dx=ceil(x2)-x0;
    x1-=x0;
    x2-=x0;
    y0=floor(y1);
    dy=ceil(y2)-y0;
    y1-=y0;
    y2-=y0;
/*
    if (src->type==WILLUSBITMAP_TYPE_WIN32 && color>=0)
        color=2-color;
*/
    for (row=0;row<dy;row++)
        {
        unsigned char *p;
        p=bmp_rowptr_from_top(src,row+y0);
        if (src->bpp==8)
            {
            switch (color)
                {
                case -1:
                    for (col=0,p+=x0;col<dx;col++,p++)
                        temprow[col]=p[0];
                    break;
                case 0:
                    for (col=0,p+=x0;col<dx;col++,p++)
                        temprow[col]=src->red[p[0]];
                    break;
                case 1:
                    for (col=0,p+=x0;col<dx;col++,p++)
                        temprow[col]=src->green[p[0]];
                    break;
                case 2:
                    for (col=0,p+=x0;col<dx;col++,p++)
                        temprow[col]=src->blue[p[0]];
                    break;
                }
            }
        else
            {
            p+=color;
            for (col=0,p+=3*x0;col<dx;temprow[col]=p[0],col++,p+=3);
            }
        resample_1d(&tempbmp[row*newwidth],temprow,x1,x2,newwidth);
        }
    for (col=0;col<newwidth;col++)
        {
        double *p,*s;
        p=&tempbmp[col];
        s=&temprow[dy];
        for (row=0;row<dy;row++,p+=newwidth)
            temprow[row]=p[0];
        resample_1d(s,temprow,y1,y2,newheight);
        p=&tempbmp[col];
        for (row=0;row<newheight;row++,p+=newwidth,s++)
            p[0]=s[0];
        }
    }


/*
** Resample src[] into dst[].
** Examples:  resample_1d(dst,src,0.,5.,5) would simply copy the
**            first five elements of src[] to dst[].
**
**            resample_1d(dst,src,0.,5.,10) would work as follows:
**                dst[0] and dst[1] would get src[0].
**                dst[2] and dst[3] would get src[1].
**                and so on.
**
*/
static void resample_1d(double *dst,double *src,double x1,double x2,int n)

    {
    int i;
    double new,last;

    last=x1;
    for (i=0;i<n;i++)
        {
        new=x1+(x2-x1)*(i+1)/n;
        dst[i] = resample_single(src,last,new);
        last=new;
        }
    }


static double resample_single(double *y,double x1,double x2)

    {
    int i,i1,i2;
    double dx,dx1,dx2,sum;

    i1=floor(x1);
    i2=floor(x2);
    if (i1==i2)
        return(y[i1]);
    dx=x2-x1;
    if (dx>1.)
        dx=1.;
    dx1= 1.-(x1-i1);
    dx2= x2-i2;
    sum=0.;
    if (dx1 > 1e-8*dx)
        sum += dx1*y[i1];
    if (dx2 > 1e-8*dx)
        sum += dx2*y[i2];
    for (i=i1+1;i<=i2-1;sum+=y[i],i++);
    return(sum/(x2-x1));
    }




/*
** Determine fixed-point accuracy of resample function
*/
#define FPBITS     10
#define FPPIXBITS   8
/*
** Derived quantities
*/
#define FPMULT     (1<<FPBITS)
#define FPMAX      ((1<<(31-FPBITS))-1)
#define FPPIXMULT  (1<<FPPIXBITS)
#define FPARMAX    (1<<(22-FPPIXBITS))
#define FPDIMMAX   (1<<(30-FPBITS))
/*
** Resample (re-size) bitmap, but use fixed-point and all integer math.
** Only slightly less accurate than floating point, but faster.
*/
int bmp_resample_fixed_point(WILLUSBITMAP *dest,WILLUSBITMAP *src,double fx1,double fy1,
                             double fx2,double fy2,int newwidth,int newheight)

    {
    int gray,maxlen,colorplanes;
    /* Assumes integers are 32-bit */
    int *tempbmp;
    int *temprow;
    int x1_fp,y1_fp,x2_fp,y2_fp,swidth_fp,sheight_fp;
    int color,hmax,row,col,dy,dx;
    static char *funcname="bmp_resample";

    if (newwidth==0 || newheight==0)
        return(-1);
    /* Quick check if we should use simple bmp_copy() call */
    if (fx1==0. && fy1==0. && fx2==newwidth && fy2==newheight)
        {
        bmp_copy(dest,src);
        return(0);
        }
    /*
    ** Make sure we won't have fixed-precision overruns.
    ** If so, just use the float routine
    */
    if (fabs(fx2-fx1)*fabs(fy2-fy1)/(newheight*newwidth) > FPARMAX
          || fx1>FPDIMMAX || fx2>FPDIMMAX || fy1>FPDIMMAX || fy2>FPDIMMAX
          || newwidth>FPDIMMAX || newheight>FPDIMMAX
          || src->width>FPDIMMAX || src->height>FPDIMMAX)
        return(bmp_resample(dest,src,fx1,fy1,fx2,fy2,newwidth,newheight));

    /* Convert to fixed-point integers */
    x1_fp=fx1*FPMULT+0.5;
    y1_fp=fy1*FPMULT+0.5;
    x2_fp=fx2*FPMULT+0.5;
    y2_fp=fy2*FPMULT+0.5;
    swidth_fp = src->width<<FPBITS;
    sheight_fp = src->height<<FPBITS;
    /* Clip and sort x1,y1 and x2,y2 */
    if (x1_fp>swidth_fp)
        x1_fp=swidth_fp;
    else if (x1_fp<0)
        x1_fp=0;
    if (x2_fp>swidth_fp)
        x2_fp=swidth_fp;
    else if (x2_fp<0)
        x2_fp=0;
    if (y1_fp>sheight_fp)
        y1_fp=sheight_fp;
    else if (y1_fp<0)
        y1_fp=0;
    if (y2_fp>sheight_fp)
        y2_fp=sheight_fp;
    else if (y2_fp<0)
        y2_fp=0;
    if (x2_fp<x1_fp)
        {
        int t;
        t=x2_fp;
        x2_fp=x1_fp;
        x1_fp=t;
        }
    if (y2_fp<y1_fp)
        {
        int t;
        t=y2_fp;
        y2_fp=y1_fp;
        y1_fp=t;
        }
    dy=(y2_fp-y1_fp)>>FPBITS;
    dy += 2;
    if (x2_fp==x1_fp || y2_fp==y1_fp)
        return(-2);

    /* Allocate temp storage */
    dx = (x2_fp-x1_fp)>>FPBITS;
    maxlen = dx > dy+newheight ? dx : dy+newheight;
    maxlen += 16;
    hmax = newheight > dy ? newheight : dy;
    if (!willus_mem_alloc((double **)&temprow,maxlen*sizeof(int),funcname))
        return(-1);
    if (!willus_mem_alloc((double **)&tempbmp,hmax*newwidth*sizeof(int),funcname))
        {
        willus_mem_free((double **)&temprow,funcname);
        return(-1);
        }
    if ((gray=bmp_is_grayscale(src))!=0)
        {
        int i;
        dest->bpp=8;
        for (i=0;i<256;i++)
            dest->red[i]=dest->blue[i]=dest->green[i]=i;
        }
    else
        dest->bpp=24;
    dest->width=newwidth;
    dest->height=newheight;
    dest->type=WILLUSBITMAP_TYPE_NATIVE;
    if (!bmp_alloc(dest))
        {
        willus_mem_free((double **)&tempbmp,funcname);
        willus_mem_free((double **)&temprow,funcname);
        return(-1);
        }
    colorplanes = gray ? 1 : 3;
    for (color=0;color<colorplanes;color++)
        {
        bmp_resample_1_fixed_point(tempbmp,src,x1_fp,y1_fp,x2_fp,y2_fp,newwidth,newheight,
                                   temprow,gray ? -1 : color);
        for (row=0;row<newheight;row++)
            {
            unsigned char *p;
            int *s;
            p=bmp_rowptr_from_top(dest,row)+color;
            s=&tempbmp[row*newwidth];
            if (colorplanes==1)
                for (col=0;col<newwidth;p[0]=(s[0]+(FPPIXMULT/2-1))>>FPPIXBITS,col++,s++,p++);
            else
                for (col=0;col<newwidth;p[0]=(s[0]+(FPPIXMULT/2-1))>>FPPIXBITS,col++,s++,p+=colorplanes);
            }
        }
    willus_mem_free((double **)&tempbmp,funcname);
    willus_mem_free((double **)&temprow,funcname);
    return(0);
    }


static void bmp_resample_1_fixed_point(int *tempbmp,WILLUSBITMAP *src,int x1_fp,int y1_fp,
                                       int x2_fp,int y2_fp,int newwidth,int newheight,
                                       int *temprow,int color)

    {
    int row,col,x0,dx,y0,dy;

    x0=x1_fp>>FPBITS;
    dx=((x2_fp+(FPMULT-1))>>FPBITS)-x0;
    x1_fp-=(x0<<FPBITS);
    x2_fp-=(x0<<FPBITS);
    y0=y1_fp>>FPBITS;
    dy=((y2_fp+(FPMULT-1))>>FPBITS)-y0;
    y1_fp-=(y0<<FPBITS);
    y2_fp-=(y0<<FPBITS);
    if (src->type==WILLUSBITMAP_TYPE_WIN32 && color>=0)
        color=2-color;
    for (row=0;row<dy;row++)
        {
        unsigned char *p;
        p=bmp_rowptr_from_top(src,row+y0);
        if (src->bpp==8)
            {
            switch (color)
                {
                case -1:
                    for (col=0,p+=x0;col<dx;col++,p++)
                        temprow[col]=(((unsigned int)p[0])<<FPPIXBITS);
                    break;
                case 0:
                    for (col=0,p+=x0;col<dx;col++,p++)
                        temprow[col]=src->red[p[0]]<<FPPIXBITS;
                    break;
                case 1:
                    for (col=0,p+=x0;col<dx;col++,p++)
                        temprow[col]=src->green[p[0]]<<FPPIXBITS;
                    break;
                case 2:
                    for (col=0,p+=x0;col<dx;col++,p++)
                        temprow[col]=src->blue[p[0]]<<FPPIXBITS;
                    break;
                }
            }
        else
            {
            p+=color;
            for (col=0,p+=3*x0;col<dx;temprow[col]=(((unsigned int)p[0])<<FPPIXBITS),col++,p+=3);
            }
        resample_1d_fixed_point(&tempbmp[row*newwidth],temprow,x1_fp,x2_fp,newwidth);
        }
    for (col=0;col<newwidth;col++)
        {
        int *p,*s;
        p=&tempbmp[col];
        s=&temprow[dy];
        for (row=0;row<dy;row++,p+=newwidth)
            temprow[row]=p[0];
        resample_1d_fixed_point(s,temprow,y1_fp,y2_fp,newheight);
        p=&tempbmp[col];
        for (row=0;row<newheight;row++,p+=newwidth,s++)
            p[0]=s[0];
        }
    }


/*
** Fixed point version of resample_1d().
*/
static void resample_1d_fixed_point(int *dst,int *src,int x1_fp,int x2_fp,int n)

    {
    int i,new_fp,last_fp;

    last_fp=x1_fp;
    for (i=0;i<n;i++)
        {
        /* Needs to go to double to prevent integer overflow */
        new_fp=(int)(x1_fp+(double)(x2_fp-x1_fp)*(i+1)/n+.5);
        dst[i] = resample_single_fixed_point(src,last_fp,new_fp);
        last_fp=new_fp;
        }
    }


static double resample_single_fixed_point(int *y,int x1_fp,int x2_fp)

    {
    int i,i1,i2;
    int dx_fp,dx1_fp,dx2_fp,sum;

    i1=x1_fp>>FPBITS;
    i2=x2_fp>>FPBITS;
    if (i1==i2)
        return(y[i1]);
    dx_fp = x2_fp-x1_fp;
    dx1_fp = FPMULT-(x1_fp-(i1<<FPBITS));
    dx2_fp = x2_fp-(i2<<FPBITS);
    sum= ((dx1_fp*y[i1]+(FPMULT/2))>>FPBITS) + ((dx2_fp*y[i2]+(FPMULT/2))>>FPBITS);
    for (i=i1+1;i<=i2-1;sum+=y[i],i++);
    return((sum<=FPMAX) ? ((sum<<FPBITS)+(FPMULT/2))/dx_fp : ((double)sum*FPMULT+(FPMULT/2))/dx_fp);
    }



/*
** dest bitmap MUST BE 24-bit
*/     
void bmp_overlay(WILLUSBITMAP *dest,WILLUSBITMAP *src,int x0,int y0_from_top,
                 int *dbgc,int *dfgc,int *sbgc,int *sfgc)

    {
    unsigned char *dp,*sp;
    int i,j,sbw;

// printf("@bmp_overlay, x0=%d, y0_from_top=%d\n",x0,y0_from_top);
    sbw=src->bpp>>3;
    if (dest->bpp!=24)
        {
        printf("bmp_overlay:  destination bitmap must be 24-bit!\n");
        return;
        }
    for (i=0;i<src->height;i++)
        {
        sp=bmp_rowptr_from_top(src,i);
        if (i+y0_from_top < 0 || i+y0_from_top >= dest->height)
            continue;
        dp=bmp_rowptr_from_top(dest,i+y0_from_top)+3*x0;
        for (j=0;j<src->width;j++,dp+=3,sp+=sbw)
            {
            int spc[3],dpc[3];
            if (j+x0<0 || j+x0>=dest->width)
                continue;
            RGBGET(src,sp,spc[0],spc[1],spc[2]);
            RGBGET(dest,dp,dpc[0],dpc[1],dpc[2]);
            new_rgb(dpc,spc,dbgc,dfgc,sbgc,sfgc);
            RGBSET24(dest,dp,dpc[0],dpc[1],dpc[2]);
            }
        }
    }


void bmp_invert(WILLUSBITMAP *bmp)

    {
    int i;

    if (bmp->bpp==24 || bmp_is_grayscale(bmp))
        {
        unsigned char *p;
        int nb;
        p=bmp_rowptr_from_top(bmp,0);
        nb=bmp_bytewidth(bmp)*bmp->height;
        for (i=0;i<nb;i++,p++)
            (*p) = 255-(*p);
        }
    else
        for (i=0;i<256;i++)
            {
            bmp->red[i]=255-bmp->red[i];
            bmp->green[i]=255-bmp->green[i];
            bmp->blue[i]=255-bmp->blue[i];
            }
    }
             


/*
** Figure out what color to make a destination pixel based on these
** inputs:
** dpc[0..2]=r,g,b original destination pixel color.
** spc[0..2]=r,g,b source pixel color.
** dbgc[0..2]=r,g,b destination bitmap "background" color.
** dfgc[0..2]=r,g,b destination bitmap "foreground" color.
** sbgc[0..2]=r,g,b source background color.
** sfgc[0..2]=r,g,b source foreground color.
**
** Examples:
**     new_rgb(dpc,spc,NULL,NULL,NULL,NULL)
**         This will simply copy the source pixel color the destination.
**
**     new_rgb(dpc,spc,dbgc,dfgc,sbgc,sfgc)
**         This will determine how far the source pixel color is from
**         its background color (relative to the foreground) and make
**         the destination pixel an equivalent distance between its
**         background and foreground color.
**
**     new_rgb(dpc,spc,NULL,dfgc,sbgc,NULL)
**         This is like an OR.  Every source pixel that does not exactly
**         match the source background color overwrites the destination
**         with dfgc (or if dfgc==NULL, spc).
*/
static void new_rgb(int *dpc,int *spc,int *dbgc,int *dfgc,int *sbgc,int *sfgc)

    {
    double f;
    int bgc,i;

    if (sbgc==NULL && sfgc==NULL)
        {
        dpc[0]=spc[0];
        dpc[1]=spc[1];
        dpc[2]=spc[2];
        return;
        }
    if (sbgc!=NULL && sfgc!=NULL)
        {
        f=((double)(spc[0]-sbgc[0])/(sfgc[0]-sbgc[0])
         +(double)(spc[1]-sbgc[1])/(sfgc[1]-sbgc[1])
         +(double)(spc[2]-sbgc[2])/(sfgc[2]-sbgc[2]))/3.;
        if (dbgc!=NULL && dfgc!=NULL)
            {
            for (i=0;i<3;i++)
                {
                dpc[i]=dbgc[i]+f*(dfgc[i]-dbgc[i]);
                BOUND(dpc[i],0,255);
                }
            return;
            }
        if (dfgc==NULL)
            {
            for (i=0;i<3;i++)
                {
                dpc[i]*=f;
                BOUND(dpc[i],0,255);
                }
            return;
            }
        for (i=0;i<3;i++)
            {
            dpc[i]=dfgc[i]*f;
            BOUND(dpc[i],0,255);
            }
        return;
        }
    if (sbgc!=NULL && sfgc==NULL)
        bgc=(spc[0]==sbgc[0] && spc[1]==sbgc[1] && spc[2]==sbgc[2]);
    else
        bgc=(spc[0]!=sfgc[0] || spc[1]!=sfgc[1] || spc[2]!=sfgc[2]);
    if (bgc)
        {
        if (dbgc!=NULL)
            for (i=0;i<3;i++)
                dpc[i]=dbgc[i];
        return;
        }
    if (dfgc==NULL)
        for (i=0;i<3;i++)
            dpc[i]=spc[i];
    else
        for (i=0;i<3;i++)
            dpc[i]=dfgc[i];
    }
    

/*
** One of dest or src can be NULL, which is the
** same as setting them equal to each other, but
** in this case, the bitmap must be 24-bit!
** Note: contrast > 1 will increase the contrast.
**       contrast < 1 will decrease the contrast.
**       contrast of 0 will make all pixels the same value.
**       contrast of 1 will not change the image.
*/
void bmp_contrast_adjust(WILLUSBITMAP *dest,WILLUSBITMAP *src,double contrast)

    {
    int i;
    static unsigned char newval[256];

    for (i=0;i<256;i++)
        {
        double x,y;
        int sgn,v;
        x=(i-127.5)/127.5;
        sgn = x<0 ? -1 : 1;
        if (contrast<0)
            sgn = -sgn;
        x=fabs(x);
        if (fabs(contrast)>1.5)
            y=x<.99999 ? 1-exp(fabs(contrast)*x/(x-1)) : 1.;
        else
            {
            y=fabs(contrast)*x;
            if (y>1.)
                y=1.;
            }
        y = 127.5+y*sgn*127.5;
        v = (int)(y+.5);
        if (v<0)
            v=0;
        if (v>255)
            v=255;
        newval[i] = v;
        }
    bmp_color_xform(dest,src,newval);
    }


/*
** One of dest or src can be NULL, which is the
** same as setting them equal to each other, but
** in this case, the bitmap must be 24-bit!
**
** Note:  Used ...pow(i/256.,gc)... before 9-7-11.
*/
void bmp_gamma_correct(WILLUSBITMAP *dest,WILLUSBITMAP *src,double gamma)

    {
    double gc;
    int i;
    static unsigned char newval[256];

    if (gamma<0.001)
        gamma=0.001;
    gc=1./gamma;
    for (i=0;i<256;i++)
        newval[i] = 255.*pow(i/255.,gc)+.5;
    bmp_color_xform(dest,src,newval);
    }


/*
** One of dest or src can be NULL, which is the
** same as setting them equal to each other, but
** in this case, the bitmap must be 24-bit!
*/
void bmp_color_xform(WILLUSBITMAP *dest,WILLUSBITMAP *src,unsigned char *newval)

    {
    int ir,ic;

    if (src==NULL)
        src=dest;
    if (dest==NULL)
        dest=src;
    if (bmp_is_grayscale(src))
        {
        bmp_color_xform8(dest,src,newval);
        return;
        }
    if (dest!=src)
        {
        dest->width = src->width;
        dest->height = src->height;
        dest->bpp = 24;
        bmp_alloc(dest);
        }
    for (ir=0;ir<src->height;ir++)
        {
        unsigned char *sp,*dp;
        sp=bmp_rowptr_from_top(src,ir);
        dp=bmp_rowptr_from_top(dest,ir);
        for (ic=0;ic<src->width;ic++,dp+=3)
            {
            int r,g,b;

            RGBGETINCPTR(src,sp,r,g,b);
            r=newval[r];
            g=newval[g];
            b=newval[b];
            RGBSET24(dest,dp,r,g,b);
            }
        }
    }



/*
** One of dest or src can be NULL, which is the
** same as setting them equal to each other, but
** in this case, the bitmap must be 24-bit!
*/
int bmp_is_grayscale(WILLUSBITMAP *bmp)

    {
    int i;
    if (bmp->bpp!=8)
        return(0);
    for (i=0;i<256;i++)
        if (bmp->red[i]!=i || bmp->green[i]!=i || bmp->blue[i]!=i)
            return(0);
    return(1);
    }


static void bmp_color_xform8(WILLUSBITMAP *dest,WILLUSBITMAP *src,unsigned char *newval)

    {
    int i,ir;

    if (src==NULL)
        src=dest;
    if (dest==NULL)
        dest=src;
    if (dest!=src)
        {
        dest->width = src->width;
        dest->height = src->height;
        dest->bpp = 8;
        for (i=0;i<256;i++)
            dest->red[i]=dest->green[i]=dest->blue[i]=i;
        bmp_alloc(dest);
        }
    for (ir=0;ir<src->height;ir++)
        {
        unsigned char *sp,*dp;
        sp=bmp_rowptr_from_top(src,ir);
        dp=bmp_rowptr_from_top(dest,ir);
        for (i=0;i<src->width;i++)
            dp[i]=newval[sp[i]];
        }
    }


void bmp_erode(WILLUSBITMAP *dst0,WILLUSBITMAP *src)

    {
    WILLUSBITMAP *dst,_dst;
    int plane;

    if (dst0==src || dst0==NULL)
        {
        dst=&_dst;
        bmp_init(dst);
        }
    else
        dst=dst0;
    bmp_copy(dst,src);
    if (bmp_is_grayscale(src))
        bmp_one_component_erode(src,dst,0,1);
    else
        {
        if (src->bpp==8)
            bmp_promote_to_24(src);
        for (plane=0;plane<3;plane++)
            bmp_one_component_erode(src,dst,plane,3);
        }
    if (dst0==src || dst0==NULL)
        {
        bmp_copy(src,dst);
        bmp_free(dst);
        }
    }


static void bmp_one_component_erode(WILLUSBITMAP *src,WILLUSBITMAP *dst,int offsetplane,int bytesperpixel)

    {
    int r;

    for (r=0;r<src->height;r++)
        {
        unsigned char *p[3];
        unsigned char *d;
        int a[9];
        int c,min;

        p[0]= (r==0) ? NULL : bmp_rowptr_from_top(src,r-1)+offsetplane;
        p[1] = bmp_rowptr_from_top(src,r)+offsetplane;
        p[2]= (r>=src->height-1) ? NULL : bmp_rowptr_from_top(src,r+1)+offsetplane;
        d=bmp_rowptr_from_top(dst,r)+offsetplane;
        for (c=0;c<src->width;c++,d+=bytesperpixel)
            {
            int i,j,k;
            for (i=k=0;i<3;i++)
                if (p[i]!=NULL)
                    {
                    for (j=-1;j<=1;j++)
                        {
                        a[k]=c+j>=0 && c+j<src->width ? p[i][(c+j)*bytesperpixel] : 255;
                        k++;
                        }
                    }
                else
                    {
                    a[k]=a[k+1]=a[k+2]=255;
                    k+=3;
                    }
            for (min=a[0],i=1;i<9;i++)
                if (min>a[i])
                    min=a[i];
            (*d)=min;
            }
        }
    }

/*
** Sharpen a bitmap.
*/
void bmp_sharpen(WILLUSBITMAP *dest,WILLUSBITMAP *src)

    {
    void *ptr;
    double **filter;
    int i,j;

    vector_2d_alloc(&ptr,sizeof(double),3,3);
    filter=(double **)ptr;
    for (i=0;i<3;i++)
        for (j=0;j<3;j++)
            filter[i][j]=-0.1;
    filter[1][1]=1.8;
    bmp_apply_filter(dest,src,filter,3,3);
    ptr=(void *)filter;
    vector_2d_free(&ptr,3,3);
    }


/*
** Apply filter[0..ncols-1][0..nrows-1] to the src bitmap to create the
** dest bitmap.
**
** The src bitmap can be 8-bit or 24-bit.
** The dest bitmap need not be allocated yet.  It will be allocated
** as a 24-bit bitmap unless src is grayscale.
*/
void bmp_apply_filter(WILLUSBITMAP *dest,WILLUSBITMAP *src,double **filter,
                      int ncols,int nrows)

    {
    int ir,ic,rc,cc;
    int rf,rf1,rf2;
    int cf,cf1,cf2;
    int delspr,delspc;

    if (bmp_is_grayscale(src))
        {
        bmp_apply_filter_gray(dest,src,filter,ncols,nrows);
        return;
        }
    dest->width = src->width;
    dest->height = src->height;
    dest->bpp = 24;
    bmp_alloc(dest);
    rc=nrows/2;
    cc=ncols/2;
    delspr = bmp_rowptr_from_top(src,1)-bmp_rowptr_from_top(src,0);
    delspc = src->bpp==24 ? 3 : 1;
    for (ir=0;ir<src->height;ir++)
        {
        unsigned char *sp,*dp;
        sp=bmp_rowptr_from_top(src,ir);
        dp=bmp_rowptr_from_top(dest,ir);
        rf1=ir-rc<0 ? -ir : -rc;
        rf2=(ir+(nrows-rc-1)>src->height-1) ? src->height-1-ir : nrows-rc-1;
        for (ic=0;ic<src->width;ic++,dp+=3,sp+=delspc)
            {
            double weight,sr,sg,sb;
            int mr,mg,mb;

            cf1=ic-cc<0 ? -ic : -cc;
            cf2=(ic+(ncols-cc-1)>src->width-1) ? src->width-1-ic : ncols-cc-1;
            weight=sr=sg=sb=0.;
            for (rf=rf1;rf<=rf2;rf++)
                {
                unsigned char *sp1;
                sp1=sp+rf*delspr+cf1*delspc;
                for (cf=cf1;cf<=cf2;cf++)
                    {
                    int r,g,b;
                    double fw;
                    RGBGETINCPTR(src,sp1,r,g,b);
                    fw=filter[cf+cc][rf+rc];
                    weight+=fw;
                    sr += r*fw;
                    sg += g*fw;
                    sb += b*fw;
                    }
                }
            if (weight==0.)
                continue;
            mr = (sr/weight+.5);
            mg = (sg/weight+.5);
            mb = (sb/weight+.5);
            BOUND(mr,0,255);
            BOUND(mg,0,255);
            BOUND(mb,0,255);
            if (dest->type==WILLUSBITMAP_TYPE_NATIVE)
                {
                dp[0]=mr;
                dp[1]=mg;
                dp[2]=mb;
                }
            else
                {
                dp[2]=mr;
                dp[1]=mg;
                dp[0]=mb;
                }
            }
        }
    }

/*
** src must be 8-bit grayscale
*/
static void bmp_apply_filter_gray(WILLUSBITMAP *dest,WILLUSBITMAP *src,
                                  double **filter,int ncols,int nrows)

    {
    int i,ir,ic,rc,cc;
    int rf,rf1,rf2;
    int cf,cf1,cf2;
    int delspr;

    dest->width = src->width;
    dest->height = src->height;
    dest->bpp = 8;
    for (i=0;i<256;i++)
        dest->red[i]=dest->blue[i]=dest->green[i]=i;
    bmp_alloc(dest);
    rc=nrows/2;
    cc=ncols/2;
    delspr = bmp_rowptr_from_top(src,1)-bmp_rowptr_from_top(src,0);
    for (ir=0;ir<src->height;ir++)
        {
        unsigned char *sp,*dp;
        sp=bmp_rowptr_from_top(src,ir);
        dp=bmp_rowptr_from_top(dest,ir);
        rf1=ir-rc<0 ? -ir : -rc;
        rf2=(ir+(nrows-rc-1)>src->height-1) ? src->height-1-ir : nrows-rc-1;
        for (ic=0;ic<src->width;ic++,dp++,sp++)
            {
            double weight,sr;
            int mr;

            cf1=ic-cc<0 ? -ic : -cc;
            cf2=(ic+(ncols-cc-1)>src->width-1) ? src->width-1-ic : ncols-cc-1;
            weight=sr=0.;
            for (rf=rf1;rf<=rf2;rf++)
                {
                unsigned char *sp1;
                sp1=sp+rf*delspr+cf1;
                for (cf=cf1;cf<=cf2;cf++,sp1++)
                    {
                    double fw;
                    fw=filter[cf+cc][rf+rc];
                    weight+=fw;
                    sr += sp1[0]*fw;
                    }
                }
            if (weight==0.)
                continue;
            mr = (sr/weight+.5);
            BOUND(mr,0,255);
            dp[0]=mr;
            }
        }
    }




int bmp_jpeg_get_comments(char *filename,char **memptr,FILE *out)

    {
    FILE   *f;
    int     i,len;
    char   *buf;
    static char *funcname="bmp_jpeg_get_comments";

    f=wfile_fopen_utf8(filename,"rb");
    if (f==NULL)
        {
        nprintf(out,"Cannot open jpeg file %s for getting comments.\n",
                filename);
        return(-1);
        }
    if (!jpeg_read2(f,&i))
        {
        nprintf(out,"File %s is < 2 bytes.\n",filename);
        fclose(f);
        return(-2);
        }
    if (i!=0xffd8)
        {
        nprintf(out,"First two bytes of file %s aren't JPEG-like, = %04X\n",
                filename,i);
        fclose(f);
        return(-3);
        }
    while (1)
        {
        int     key;

        if (!jpeg_read2(f,&key) || !jpeg_read2(f,&len) || key==0xffda)
            {
            nprintf(out,"No comments in JPEG file %s.\n",filename);
            fclose(f);
            return(-4);
            }
        if (key==0xfffe)
            break;
        fseek(f,len-2,1);
        }
    willus_mem_alloc_warn((void **)memptr,len,funcname,10);
    buf=(*memptr);
    i=fread(buf,1,len-2,f);
    buf[len-2]='\0';
    fclose(f);
    if (i<len-2)
        {
        nprintf(out,"Comments from JPEG file %s may not be complete!\n",
                filename);
        return(-5);
        }
    return(0);
    }


int bmp_jpeg_set_comments(char *filename,char *buf,FILE *out)

    {
    FILE   *t,*f;
    int     i,c,status;
    char    tempfile[MAXFILENAMELEN];
    static char *werr="Error writing to temporary JPEG file %s!\n"
                      "File NOT deleted.\n";
    static char *peof="Premature EOF in JPEG file %s!\n";

    wfile_abstmpnam(tempfile);
    f=wfile_fopen_utf8(filename,"rb+");
    if (f==NULL)
        {
        nprintf(out,"Cannot open jpeg file %s for putting comments.\n",
                filename);
        return(-1);
        }
    t=wfile_fopen_utf8(tempfile,"wb");
    if (t==NULL)
        {
        fclose(f);
        nprintf(out,"Cannot open temporary jpeg file %s for writing.\n",
                tempfile);
        return(-2);
        }
    if (!jpeg_read2(f,&i))
        {
        nprintf(out,"File %s is < 2 bytes.\n",filename);
        fclose(t);
        wfile_remove_utf8(tempfile);
        fclose(f);
        return(-3);
        }
    if (i!=0xffd8)
        {
        nprintf(out,"First two bytes of file %s aren't JPEG-like, = %04X\n",
                filename,i);
        fclose(t);
        wfile_remove_utf8(tempfile);
        fclose(f);
        return(-4);
        }
    if (!jpeg_write2(t,i))
        {
        nprintf(out,werr,tempfile);
        fclose(t);
        fclose(f);
        return(-5);
        }
    while (1)
        {
        int     key,len;

        if (!jpeg_read2(f,&key) || !jpeg_read2(f,&len))
            {
            nprintf(out,"Ending key not found in JPEG file %s.\n",filename);
            fclose(t);
            wfile_remove_utf8(tempfile);
            fclose(f);
            return(-6);
            }
        if (key==0xfffe || key==0xffda)
            {
            if (!jpeg_write_comments(t,buf))
                {
                nprintf(out,werr,tempfile);
                fclose(t);
                fclose(f);
                return(-7);
                }
            if (key==0xfffe)
                status=fseek(f,len-2,1);
            else
                status=fseek(f,-4,1);
            if (status)
                {
                nprintf(out,peof,filename);
                fclose(t);
                wfile_remove_utf8(tempfile);
                fclose(f);
                return(-8);
                }
            break;
            }
        else
            {
            /* Copy this section to file */
            if (!jpeg_write2(t,key) || !jpeg_write2(t,len))
                {
                nprintf(out,werr,tempfile);
                fclose(t);
                fclose(f);
                return(-9);
                }
            for (i=0;i<len-2;i++)
                {
                if ((c=fgetc(f))==EOF)
                    {
                    nprintf(out,peof,filename);
                    fclose(t);
                    wfile_remove_utf8(tempfile);
                    fclose(f);
                    return(-10);
                    }
                if (fputc(c,t)<0)
                    {
                    nprintf(out,werr,tempfile);
                    fclose(t);
                    fclose(f);
                    return(-11);
                    }
                }
            }
        }
    /* Copy remaining part of file */
    while ((c=fgetc(f))!=EOF)
        if (fputc(c,t)<0)
            {
            nprintf(out,werr,tempfile);
            fclose(t);
            fclose(f);
            return(-12);
            }
    if (fclose(f))
        {
        nprintf(out,peof,filename);
        fclose(t);
        wfile_remove_utf8(tempfile);
        return(-13);
        }
    if (fclose(t))
        {
        nprintf(out,werr,tempfile);
        wfile_remove_utf8(tempfile);
        return(-14);
        }
    if (wfile_remove_utf8(filename))
        {
        nprintf(out,"Error removing file %s, which is to be replaced by file %s.\n"
                    "File %s not removed!\n",filename,tempfile);
        return(-15);
        }
    if (wfile_rename_utf8(tempfile,filename))
        {
        nprintf(out,"Error renaming file %s to %s!\n"
                    "Temporary file %s not deleted!\n",
                     tempfile,filename,tempfile);
        return(-16);
        }
    return(0);
    }


static int jpeg_write_comments(FILE *out,char *buf)

    {
    int len;

    len=strlen(buf)+3;
    if (!jpeg_write2(out,0xfffe) || !jpeg_write2(out,len)
           || fwrite(buf,1,len-2,out)<len-2)
        return(0);
    return(1);
    }
    

static int jpeg_read2(FILE *f,int *x)

    {
    int     b1,b2;

    b1=fgetc(f);
    if (b1==EOF)
        return(0);
    b2=fgetc(f);
    if (b2==EOF)
        return(0);
    (*x)=(b1<<8)|b2;
    return(1);
    }


static int jpeg_write2(FILE *f,int x)

    {
    int     b1,b2;

    b1=(x>>8)&0xff;
    if (fputc(b1,f)<0)
        return(0);
    b2=x&0xff;
    if (fputc(b2,f)<0)
        return(0);
    return(1);
    }


/*
** Tries to statistically find the most common colors used in an image.
**
** Puts them in order (most used first) in the rr[], gg[], and bb[] arrays
** (0-255) with percent[] indicating the percent of the bitmap that
** uses a color close to that color.  nmax is the max number to find.
** res tells how to break up the colorspace.  E.g. res=8 breaks it 
** into an 8 x 8 x 8 cube.
**
*/
void bmp_find_most_used_colors(WILLUSBITMAP *bmp,int *rr,int *gg,int *bb,
                               double *percent,int nmax,int res)

    {
    double ***hist;
    double npix;
    int n,i,j,k;
    void *ptr;

    n=res;
    vector_3d_alloc(&ptr,sizeof(double),n,n,n);
    hist = (double ***)ptr;
    for (i=0;i<n;i++)
        for (j=0;j<n;j++)
            for (k=0;k<n;k++)
                hist[i][j][k]=0.;
    for (i=0;i<bmp->height;i++)
        {
        unsigned char *p;

        p=bmp_rowptr_from_top(bmp,i);
        for (j=0;j<bmp->width;j++,p+=3)
            {
            int r,g,b;

            r=p[0];
            g=p[1];
            b=p[2];
            r=r*n/256;
            g=g*n/256;
            b=b*n/256;
            hist[r][g][b] += 1.0;
            }
        }
    npix = 100./(bmp->width*bmp->height);
    for (i=0;i<n;i++)
        for (j=0;j<n;j++)
            for (k=0;k<n;k++)
                hist[i][j][k] *= npix;
    for (i=0;i<nmax;i++)
        {
        find_most_common_color(hist,n,&rr[i],&gg[i],&bb[i],&percent[i]);
        /*
        if (i>1 && close_to_grey(rr,gg,bb))
            continue;
        printf("%2d. (r=%3d, g=%3d, b=%3d):  %7.4f %%\n",i,rr,gg,bb,percent);
        */
        }
    ptr=(void *)hist;
    vector_3d_free(&ptr,n,n,n);
    hist = (double ***)ptr;
    }


int bmp_close_to_grey(int r,int g,int b,double threshold)

    {
    double a,r0,g0,b0,max,min;

    a=(r+g+b)/3.;
    r0=r/a;
    g0=g/a;
    b0=b/a;
    max=min=r0;
    if (max<g0)
        max=g0;
    if (max<b0)
        max=b0;
    if (min>g0)
        min=g0;
    if (min>b0)
        min=b0;
    // printf("    %3d %3d %3d --------> %5.3f\n",r,g,b,max/min);
    if (max/min < threshold)
        return(1);
    return(0);
    }


static void find_most_common_color(double ***hist,int n,int *r,int *g,int *b,
                                   double *percent)

    {
    int rmax,gmax,bmax;
    int ir,ig,ib,dr,dg,db;
    double rwsum,gwsum,bwsum,count,wmax;

    rmax=gmax=bmax=wmax=0;
    for (ir=0;ir<n;ir++)
        for (ig=0;ig<n;ig++)
            for (ib=0;ib<n;ib++)
                {
                double w;
                w=0.;
                for (dr=-1;dr<=1;dr++)
                    {
                    if (ir+dr < 0 || ir+dr >= n)
                        continue;
                    for (dg=-1;dg<=1;dg++)
                        {
                        if (ig+dg < 0 || ig+dg >= n)
                            continue;
                        for (db=-1;db<=1;db++)
                            {
                            if (ib+db < 0 || ib+db >= n)
                                continue;
                            w += hist[ir+dr][ig+dg][ib+db];
                            }
                        }
                    }
                if (w > wmax)
                    {
                    wmax=w;
                    rmax=ir;
                    gmax=ig;
                    bmax=ib;
                    }
                }
    rwsum=gwsum=bwsum=count=0.;
    for (dr=-1;dr<=1;dr++)
        {
        if (rmax+dr < 0 || rmax+dr >= n)
            continue;
        for (dg=-1;dg<=1;dg++)
            {
            if (gmax+dg < 0 || gmax+dg >= n)
                continue;
            for (db=-1;db<=1;db++)
                {
                double weight;
                if (bmax+db < 0 || bmax+db >= n)
                    continue;
                weight = hist[rmax+dr][gmax+dg][bmax+db];
                rwsum += (rmax+dr)*weight;
                gwsum += (gmax+dg)*weight;
                bwsum += (bmax+db)*weight;
                count += weight;
                hist[rmax+dr][gmax+dg][bmax+db] = 0.;
                }
            }
        }
    if (count==0.)
        {
        (*r) = 0;
        (*g) = 0;
        (*b) = 0;
        }
    else
        {
        (*r) = (int)(255.9*((rwsum/count)+0.5)/n);
        (*g) = (int)(255.9*((gwsum/count)+0.5)/n);
        (*b) = (int)(255.9*((bwsum/count)+0.5)/n);
        }
    (*percent) = count;
    }




char *bmp_ansi_code(int r,int g,int b)

    {
    int i;
    static char ansicode[32];

    strcpy(ansicode,bmp_color_name(r,g,b));
    for (i=0;cnames[i][0]!='\0';i++)
        if (!stricmp(cnames[i],ansicode))
             {
             strcpy(ansicode,acodes[i]);
             return(ansicode);
             }
    strcpy(ansicode,ANSI_NORMAL);
    return(ansicode);
    }


/*
** Primitive color naming function
*/
char *bmp_color_name(int r,int g,int b)

    {
    if (r > g*1.2 && r > b*1.2)
        return(cnames[0]);
    if (g > b*1.2 && g > r*1.2)
        return(cnames[1]);
    if (b > g*1.2 && b > r*1.2)
        return(cnames[2]);
    if (r > g*1.2 && b > g*1.2)
        return(cnames[3]);
    if (b > r*1.2 && g > r*1.2)
        return(cnames[4]);
    if (r > b*1.2 && g > b*1.2)
        return(cnames[5]);
    if ((r+g+b) > 225*3)
        return(cnames[8]);
    if ((r+g+b) < 30*3)
        return(cnames[7]);
    return(cnames[6]);
    }


void bmp_autocrop(WILLUSBITMAP *bmp,int pad)

    {
    int r1,r2,c1,c2;
    WILLUSBITMAP *new,_new;

    new=&_new;
    bmp_init(new);
    for (r1=0;r1<bmp->height;r1++)
        if (!bmp_uniform_row(bmp,r1))
             break;
    if (r1>=bmp->height)
        return;
    r1-=pad;
    if (r1<0)
        r1=0;
    for (r2=bmp->height-1;r2>=0;r2--)
        if (!bmp_uniform_row(bmp,r2))
             break;
    r2+=pad;
    if (r2>bmp->height-1)
        r2=bmp->height-1;
    for (c1=0;c1<bmp->width;c1++)
        if (!bmp_uniform_col(bmp,c1))
             break;
    if (c1>=bmp->width)
        return;
    c1-=pad;
    if (c1<0)
        c1=0;
    for (c2=bmp->width-1;c2>=0;c2--)
        if (!bmp_uniform_col(bmp,c2))
             break;
    c2+=pad;
    if (c2>bmp->width-1)
        c2=bmp->width-1;
    bmp_crop(bmp,c1,r1,(c2-c1)+1,(r2-r1)+1);
    }


static int bmp_uniform_row(WILLUSBITMAP *bmp,int row)

    {
    unsigned char *p;
    int i,j;

    p=bmp_rowptr_from_top(bmp,row);
    if (bmp->bpp==8)
        {
        for (i=1;i<bmp->width;i++)
            if (p[i]!=p[0])
                break;
        }
    else
        {
        for (j=3,i=1;i<bmp->width;i++,j+=3)
            if (p[j]!=p[0] || p[j+1]!=p[1] || p[j+2]!=p[2])
                break;
        }
    return(i>=bmp->width);
    }


static int bmp_uniform_col(WILLUSBITMAP *bmp,int col)

    {
    unsigned char *p,*p0;
    int i;

    if (bmp->bpp==8)
        {
        p0=bmp_rowptr_from_top(bmp,0)+col;
        for (i=1;i<bmp->height;i++)
            {
            p=bmp_rowptr_from_top(bmp,i)+col;
            if (p[0]!=p0[0])
                break;
            }
        }
    else
        {
        p0=bmp_rowptr_from_top(bmp,0)+col*3;
        for (i=1;i<bmp->height;i++)
            {
            p=bmp_rowptr_from_top(bmp,i)+col*3;
            if (p[0]!=p0[0] || p[1]!=p0[1] || p[2]!=p0[2])
                break;
            }
        }
    return(i>=bmp->height);
    }


#ifdef HAVE_JASPER_LIB
/*
** Read image using Jasper library
** 9-3-2010
*/
int bmp_jasper_read(WILLUSBITMAP *bmp,char *filename,FILE *out)

    {
    jas_image_t *image;
    jas_stream_t *in;
    jas_matrix_t *jasdata;
    // jas_tmr_t dectmr;
    // double dectime; /* seconds? */
    int imagefmt,nc,ii,status;

    if (jas_init())
        {
        nprintf(out,"Jasper library init failure.\n");
        return(-1);
        }
    jas_setdbglevel(0);
    in=jas_stream_fopen(filename,"rb");
    if (in==NULL)
        {
        jas_image_clearfmts();
        nprintf(out,"Could not open file %s for input.\n",filename);
        return(-2);
        }

    /* Get image format */
    if ((imagefmt=jas_image_getfmt(in)) < 0)
        {
        jas_image_clearfmts();
        nprintf(out,"Format of file %s unknown by Jasper library.\n",filename);
        return(-3);
        }
    if (bmp==NULL)
        {
        jas_image_clearfmts();
        return(imagefmt);
        }

    /* Read image */
    // jas_tmr_start(&dectmr); /* If you want to time the image decode */
    image=jas_image_decode(in,imagefmt,0);
    // jas_tmr_stop(&dectmr); /* If you want to time the image decode */
    // dectime = jas_tmr_get(&dectmr);
    if (image==NULL)
        {
        jas_image_clearfmts();
        nprintf(out,"Could not read file %s with Jasper library.\n",filename);
        return(-4);
        }
    nc=jas_image_numcmpts(image);
    if (nc<=0 || nc==2)
        {
        jas_image_destroy(image);
        jas_image_clearfmts();
        nprintf(out,"File %s has %d image components--can't process.\n",filename,nc);
        return(-5);
        }
    if (nc>3)
        nc=3;
    for (ii=0;ii<nc;ii++)
        {
        int bpp,bs,bw,row;
        if (ii==0)
            {
            bmp->width = jas_image_cmptwidth(image,ii);
            bmp->height = jas_image_cmptheight(image,ii);
            if (nc==1)
                {
                int j;
                bmp->bpp=8;
                for (j=0;j<256;j++)
                    bmp->red[j]=bmp->green[j]=bmp->blue[j]=j;
                }
            else
                bmp->bpp=24;
            if (!bmp_alloc(bmp))
                {
                jas_image_destroy(image);
                jas_image_clearfmts();
                nprintf(out,"Not enough mem for %d x %d x %d Jasper image from file %s.\n",bmp->width,bmp->height,bmp->bpp,filename);
                return(-6);
                }
            }
        else
            {
            if (bmp->width != jas_image_cmptwidth(image,ii)
                 || bmp->height != jas_image_cmptheight(image,ii))
                {
                jas_image_destroy(image);
                jas_image_clearfmts();
                nprintf(out,"File %s has different-sized image components.\n",filename);
                return(-7);
                }
            }
        bpp = jas_image_cmptprec(image,ii);
        bs = bpp>8 ? bpp-8 : 8-bpp;
        jasdata = jas_matrix_create(bmp->height,bmp->width);
        if (jasdata==NULL)
            {
            jas_image_destroy(image);
            jas_image_clearfmts();
            nprintf(out,"Not enough mem for %d x %d x %d Jasper image from file %s.\n",bmp->width,bmp->height,bpp,filename);
            return(-8);
            }
        status=jas_image_readcmpt(image,ii,0,0,bmp->width,bmp->height,jasdata);
        if (status)
            {
            jas_matrix_destroy(jasdata);
            jas_image_destroy(image);
            jas_image_clearfmts();
            nprintf(out,"Error %d reading %d x %d x %d Jasper image from file %s.\n",status,bmp->width,bmp->height,bpp,filename);
            return(-9);
            }
        /* Copy component to bitmap structure */
        bw=bmp->bpp>>3;
        for (row=0;row<bmp->height;row++)
            {
            unsigned char *p;
            int col;
            p=bmp_rowptr_from_top(bmp,row)+ii;
            if (bpp>8)
                for (col=0;col<bmp->width;col++,p+=bw)
                    p[0]=(jas_matrix_get(jasdata,row,col) >> bs);
            else if (bpp<8)
                for (col=0;col<bmp->width;col++,p+=bw)
                    p[0]=(jas_matrix_get(jasdata,row,col) << bs);
            else
                for (col=0;col<bmp->width;col++,p+=bw)
                    p[0]=jas_matrix_get(jasdata,row,col);
            }
        jas_matrix_destroy(jasdata);
        }
    jas_image_destroy(image);
    jas_image_clearfmts();
    return(0);
    }
#endif // HAVE_JASPER_LIB


/*
** Allocate more bitmap rows.
** ratio typically something like 1.5 or 2.0
** If ratio not enough to increment height, 128 rows get added.
*/
void bmp_more_rows(WILLUSBITMAP *bmp,double ratio,int pixval)

    {
    int new_height,new_bytes,bw;
    static char *funcname="bmp_more_rows";

    new_height=(int)(bmp->height*ratio+.5);
    if (new_height <= bmp->height)
        new_height = bmp->height + 128;
    bw=bmp_bytewidth(bmp);
    new_bytes=bw*new_height;
    if (new_bytes > bmp->size_allocated)
        {
        willus_mem_realloc_robust_warn((void **)&bmp->data,
                  new_bytes,bmp->size_allocated,funcname,10);
        bmp->size_allocated=new_bytes;
        }
    /* Fill in */
    memset(bmp_rowptr_from_top(bmp,bmp->height),pixval,(new_height-bmp->height)*bw);
    bmp->height=new_height;
    }


/*
** Bitmap is assumed to be grayscale
*/
static double bmp_row_by_row_stdev(WILLUSBITMAP *bmp,int ccount,int whitethresh,
                                   double theta_radians)

    {
    static char *funcname="bmp_row_by_row_stdev";
    int dc1,dc2,c1,c2;
    int r,n,nn,nw,dw,countthresh;
    double tanth,csum,csumsq,stdev;
    int *row,*rowoff;

    c1=bmp->width/15.;
    c2=bmp->width-c1;
    dw=(int)((c2-c1)/ccount+.5);
    if (dw<1)
        dw=1;
    tanth=-tan(theta_radians);
    dc1=(int)(tanth*bmp->width);
    if (dc1<0)
        {
        dc1=1-dc1;
        dc2=0;
        }
    else
        {
        dc2=-dc1-1;
        dc1=0;
        }
    dc1 += bmp->height/15.;
    dc2 -= bmp->height/15.;
    csum=csumsq=0.;
    n=0;
    {
    int c;
    for (nw=0,c=c1;c<c2;c+=dw,nw++);
    countthresh=nw*2/3;
    willus_mem_alloc_warn((void **)&row,sizeof(int)*nw*2,funcname,10);
    rowoff=&row[nw];
    for (nn=0,c=c1;c<c2;c+=dw,nn++)
        {
        row[nn]=tanth*c;
        rowoff[nn]=(int)(bmp_rowptr_from_top(bmp,row[nn]) - bmp_rowptr_from_top(bmp,0));
        }
    }
    for (r=dc1+1;r<bmp->height+dc2-1;r++)
        {
        int c,cin,count;
        double dcount;
        unsigned char *p;

        p=bmp_rowptr_from_top(bmp,r);
        for (cin=nn=count=0,c=c1;c<c2;c+=dw,nn++)
            {
            int r0;

            r0=r+row[nn];
            if (r0<0 || r0>=bmp->height)
                {
                if (cin>0)
                    break;
                continue;
                }
            cin++;
            if (p[c+rowoff[nn]]<whitethresh)
                count++;
            }
        if (cin < countthresh)
            continue;
        dcount=100.*count/cin;
        csum+=dcount;
        csumsq+=dcount*dcount;
        n++;
        }
    willus_mem_free((double **)&row,funcname);
    if (n<=0)
        stdev=0.;
    else
        stdev=sqrt(fabs((csum/n)*(csum/n)-csumsq/n));
    return(stdev);
    }


double bmp_autostraighten(WILLUSBITMAP *src,WILLUSBITMAP *srcgrey,int white,double maxdegrees,
                          double mindegrees,int debug,FILE *out)

    {
    int i,na,n,imax,maxpt;
    double stepsize,sdmin,sdmax,rotdeg;
    double *sdev;
    FILE *f;
    static int rpc=0;
    static char *funcname="bmp_autostraighten";

    rpc++;
    f=NULL;
    if (debug)
        {
        f=wfile_fopen_utf8("straighten_metrics.ep",rpc==1?"w":"a");
        nprintf(f,"/sa l \"src page %d\" 2\n",rpc);
        }
    stepsize=.05;
    na = (int)(maxdegrees/stepsize+.5);
    if (na<1)
        na=1;
    n = 1+na*2;
    sdmin=999.;
    sdmax=-999.;
    imax=0;
    willus_mem_alloc_warn((void **)&sdev,n*sizeof(double),funcname,10);
    for (i=0;i<n;i++)
        {
        double theta,sdev0;

        theta = (i-na)*stepsize*PI/180.;
        sdev0=bmp_row_by_row_stdev(srcgrey,400,white,theta);
        if (sdmin > sdev0)
            sdmin = sdev0;
        if (sdmax < sdev0)
            {
            imax = i;
            sdmax = sdev0;
            }
        sdev[i]=sdev0;
        }
    if (sdmax<=0.)
        {
        willus_mem_free((double **)&sdev,funcname);
        if (debug)
            fclose(f);
        return(0.);
        }
    for (i=0;i<n;i++)
        sdev[i] /= sdmax;
    if (debug)
        {
        for (i=0;i<n;i++)
            nprintf(f,"%.3f %g\n",(i-na)*stepsize,sdev[i]);
        }
    sdmin /= sdmax;
    rotdeg = -(imax-na)*stepsize;
    /*
    ** If (1) not a clear optimum point, or
    **    (2) rot angle too close to zero, or
    **    (3) rot angle too close to limits,
    ** then: don't rotate
    */
    if (sdmin > 0.95 || fabs(rotdeg) <= mindegrees
                     || fabs(fabs(rotdeg)-fabs(maxdegrees)) < 0.25)
        {
        willus_mem_free((double **)&sdev,funcname);
        if (debug)
            {
            nprintf(f,"//nc\n");
            nprintf(f,"/sa l \"srcpage %d, rot=%.2f deg (no rot)\" 2\n/sa m 2 3\n%g 0\n%g 1\n//nc\n",
                 rpc,-rotdeg,-rotdeg,-rotdeg);
            fclose(f);
            }
        return(0.);
        }
    /*
    ** Count peaks in the rotation figure of merit
    */
    for (maxpt=0,i=1;i<n-1;i++)
        {
        if (sdev[i]>.95 && ((sdev[i]>sdev[i-1] && sdev[i]>sdev[i+1])
             || (i<n-2 && sdev[i]>sdev[i-1] && sdev[i]==sdev[i+1] && sdev[i+1]>sdev[i+2])))
            {
            maxpt++;
            }
        }

    /* If one peak (maximum)--do fine grain search near that point and return the highest value */
    if (maxpt==1)
        {
        double sdmax2;
        double thbest;
        int ifine,nfine;
        sdmax2=1.0;
        thbest=(imax-na)*stepsize*PI/180.;
        nfine=5;
        for (ifine=-nfine+1;ifine<nfine;ifine++)
            {
            double theta,sdev0;

            if (ifine==0)
                continue;
            theta = (imax+(double)ifine/nfine-na)*stepsize*PI/180.;
            sdev0=bmp_row_by_row_stdev(srcgrey,400,white,theta)/sdmax;
            if (debug)
                nprintf(f,"%.3f %g\n",theta*180./PI,sdev0);
            if (sdev0>sdmax2)
                {
                sdmax2=sdev0;
                thbest=theta;
                }
            }
        rotdeg = -thbest*180./PI;
        if (debug)
            nprintf(f,"//nc\n");
        }
    /* If not just one max, do weighted average near highest point */
    else
        {
        if (debug)
            nprintf(f,"//nc\n");
        if (imax>=3 && imax<=n-4)
            {
            double sd1min,sd2min,sdthresh;

            for (sd1min=sdev[imax-1],i=imax-2;i>=0;i--)
                if (sd1min > sdev[i])
                    sd1min = sdev[i];
            for (sd2min=sdev[imax+1],i=imax+2;i<n;i++)
                if (sd2min > sdev[i])
                    sd2min = sdev[i];
            sdthresh = sd1min > sd2min ? sd1min*1.01 : sd2min*1.01;
            if (sdthresh < 0.9)
                sdthresh = 0.9;
            if (sdthresh < 0.95)
                {
                double deg1,deg2;
                int i1,i2;

                for (i=imax-1;i>=0;i--)
                    if (sdev[i]<sdthresh)
                        break;
                i1=i+1;
                deg1=stepsize*((i-na)+(sdthresh-sdev[i])/(sdev[i+1]-sdev[i]));
                for (i=imax+1;i<n-1;i++)
                    if (sdev[i]<sdthresh)
                        break;
                i2=i-1;
                deg2=stepsize*((i-na)-(sdthresh-sdev[i])/(sdev[i-1]-sdev[i]));
                if (deg2 - deg1 < 2.5)
                    {
                    double wsum,sum;
                    for (sum=wsum=0.,i=i1;i<=i2;i++)
                        {
                        wsum += (sdev[i]-sdthresh)*stepsize*(i-na);
                        sum += (sdev[i]-sdthresh);
                        }
                    if (sum==0.)
                        rotdeg = -(deg1+deg2)/2.;
                    else
                        rotdeg = -wsum/sum;
                    if (debug)
                        nprintf(f,"/sa l \"srcpage %d, %.1f%% line\" 2\n/sa m 2 2\n"
                                  "%g 0\n%g 1\n//nc\n"
                                  "/sa l \"srcpage %d, %.1f%% line\" 2\n/sa m 2 2\n"
                                  "%g 0\n%g 1\n//nc\n",rpc,sdthresh*100.,deg1,deg1,
                                                       rpc,sdthresh*100.,deg2,deg2);
                    }
                }
            }
        }
    if (debug)
        {
        nprintf(f,"/sa l \"srcpage %d, rot=%.2f\" 2\n/sa m 2 3\n%g 0\n%g 1\n//nc\n",
                 rpc,-rotdeg,-rotdeg,-rotdeg);
        fclose(f);
        }
    nprintf(out,"\n(Straightening page:  rotating cc by %.2f deg.)\n",rotdeg);
    /* BMP rotation fills with pixel value at (0,0) */
    if (debug)
        {
        char filename[256];
        sprintf(filename,"unrotated%05d.png",rpc);
        bmp_write(srcgrey,filename,stdout,100);
        }
    srcgrey->data[0]=255;
    bmp_rotate_fast(srcgrey,rotdeg,0);
    if (debug)
        {
        char filename[256];
        sprintf(filename,"rotated%05d_%03ddeg.png",rpc,(int)(rotdeg*100.));
        bmp_write(srcgrey,filename,stdout,100);
        }
    if (src!=NULL)
        {
        src->data[0]=src->data[1]=src->data[2]=255;
        bmp_rotate_fast(src,rotdeg,0);
        }
    willus_mem_free((double **)&sdev,funcname);
    return(rotdeg);
    }




/*
** Everything >= whitethresh gets 255.
*/
void bmp_apply_whitethresh(WILLUSBITMAP *bmp,int whitethresh)

    {
    int i,j;

    if (!bmp_is_grayscale(bmp))
        {
        for (i=0;i<bmp->height;i++)
            {
            unsigned char *p,*pcolor;

            pcolor=bmp_rowptr_from_top(bmp,i);
            p=bmp_rowptr_from_top(bmp,i);
            for (j=0;j<bmp->width;j++,p++,pcolor+=3)
                if ((*p)>=whitethresh)
                    (*p)=pcolor[0]=pcolor[1]=pcolor[2]=255;
            }
        }
    else
        {
        for (i=0;i<bmp->height;i++)
            {
            unsigned char *p;

            p=bmp_rowptr_from_top(bmp,i);
            for (j=0;j<bmp->width;j++,p++)
                if ((*p)>=whitethresh)
                    (*p)=255;
            }
        }
    }


/*
** Non-Floyd-Steinberg
** bpc = bits per color plane.
*/
void bmp_dither_to_bpc(WILLUSBITMAP *bmp,int newbpc)

    {
    int r,c,k,dbits,newmax,bshift,kmax;

    kmax=bmp->bpp==24 ? 3 : 1;
    newmax=(1<<newbpc)-1;
    bshift=8-newbpc;
    if (newbpc<1 || newbpc>7)
        return;
    if (newbpc<2)
        dbits=4;
    else if (newbpc<4)
        dbits=3;
    else if (newbpc<6)
        dbits=2;
    else
        dbits=1;
    for (r=0;r<bmp->height;r++)
        {
        unsigned char *p;
        p=bmp_rowptr_from_top(bmp,r);
        for (c=0;c<bmp->width;c++)
            for (k=0;k<kmax;k++,p++)
                p[0]=(pixval_dither(p[0],dbits,255,newmax,c,r)<<bshift);
        }
    }

/*
** pv = src pix value
** Dither using a 2^n x 2^n pattern (n from 1 to 4)
*/
static int pixval_dither(int pv,int n,int maxsrc,int maxdst,int x0,int y0)

    {
    int pv1,newval,newvalr,dl;

    if (pv==maxsrc)
        return(maxdst);
    if (pv==0)
        return(pv);
    pv1=pv*maxdst;
    newval=pv1/maxsrc;
    newvalr=pv1%maxsrc;
    dl=(newvalr<<(n*2))/maxsrc;
    return(newval+( (dl > dither_rec(n,x0,y0)) ? 1 : 0));
    }


static int dither_rec(int bits,int x0,int y0)

    {
    static int da[4]={0,3,2,1};
    int xr,yr;

    if (bits==0)
        return(0);
    xr=x0&1;
    yr=y0&1;
    return((da[(yr<<1)|xr]<<((bits-1)<<1))+dither_rec(bits-1,x0>>1,y0>>1));
    }


/*
** Extract a cropped part of src into dst.
** y0 is row FROM TOP!  0=top row, bmp->height-1=bottom row.
*/
void bmp_extract(WILLUSBITMAP *dst,WILLUSBITMAP *src,int x0,int y0_from_top,int width,int height)

    {
    int     x1,y1,y0,i,dbw,sbw;
    unsigned char *psrc,*pdest;

    dst->width=width;
    dst->height=height;
    dst->bpp=src->bpp;
    dst->type=src->type;
    for (i=0;i<256;i++)
        {
        dst->red[i]=src->red[i];
        dst->green[i]=src->green[i];
        dst->blue[i]=src->blue[i];
        }
    bmp_alloc(dst);
    y0 = y0_from_top;
    y1 = y0+height-1;
    x1 = x0+width-1;
    if (x1 > src->width-1)
        x1 = src->width-1;
    if (y1 > src->height-1)
        y1 = src->height-1;
    if (x0<0)
        x0 = 0;
    if (y0<0)
        y0 = 0;
    if (x0==0 && y0==0 && x1==src->width-1 && y1==src->height-1)
        {
        bmp_copy(dst,src);
        return;
        }
    sbw  = bmp_bytewidth(src);
    psrc = bmp_rowptr_from_top(src,src->type==WILLUSBITMAP_TYPE_WIN32?y1:y0)
            + ((src->bpp+7)>>3)*x0;
    dbw   = bmp_bytewidth(dst);
    pdest = dst->data;
    for (i=height;i>0;i--,psrc+=sbw,pdest+=dbw)
        memcpy(pdest,psrc,dbw);
    }


/*
** Read BMP from simple PCL-formatted data
** Return 0 for okay.
** Negative for error.
**
** Presently works only for the simplest black/white rasters--no encoding.
** This is enough to correctly convert HP 8722D VNA raster downloads.
**
*/
int bmp_read_pcl(WILLUSBITMAP *bmp,char *pclbuf,int n)

    {
    int i,r,status;

    
    /* Set up bitmap params */
    status=pcl_get_resolution(pclbuf,n,&bmp->width,&bmp->height);
    if (status<0)
        return(status);
    bmp->bpp=8;
    bmp->type=WILLUSBITMAP_TYPE_WIN32;
    for (i=0;i<256;i++)
        bmp->red[i]=bmp->blue[i]=bmp->green[i]=i;
    /* Allocate */
    if (!bmp_alloc(bmp))
        return(-4);
    /* Fill */
    i=0;
    for (r=0;r<bmp->height;r++)
        {
        unsigned char *p;
        int status,j,k;

        p=bmp_rowptr_from_top(bmp,r);
        status=pcl_next_raster_row(pclbuf,n,&i);
        if (status<=0)
            break;
        if (status*8!=bmp->width)
            return(-1);
        for (i++,k=0;k<status;i++,k++)
            for (j=128;j;j>>=1,p++)
                if (pclbuf[i]&j)
                    (*p)=0;
                else
                    (*p)=255;
        i--;
        }
    return(0);
    }


static int pcl_get_resolution(char *pclbuf,int n,int *w,int *h)

    {
    int i,nr,nc;

    i=nc=nr=0;
    while (1)
        {
        int status;

        status=pcl_next_raster_row(pclbuf,n,&i);
        if (status<=0)
            break;
        if (nc==0)
            nc=status;
        else if (nc!=status)
            return(-2);
        nr++;
        }
    if (nr<=0 || nc<=0)
        return(-3);
    (*w)=nc*8;
    (*h)=nr;
    return(0);
    }


static int pcl_next_raster_row(char *pclbuf,int n,int *index)

    {        
    int i;
    static char *mstr="\x1b\x2a\x62";
    char numbuf[32];

    while (1)
        {
        if (memcmp(mstr,&pclbuf[(*index)],3))
            {
            (*index)=(*index)+1;
            if ((*index)>n-3)
                break;
            continue;
            }
        (*index)=(*index)+3;
        for (i=0;(*index)<n && pclbuf[(*index)]>='0' && pclbuf[(*index)]<='9' && i<30;)
            {
            numbuf[i++]=pclbuf[(*index)];
            (*index)=(*index)+1;
            }
        numbuf[i]='\0';
        if ((*index)>=n || i<=0)
            break;
        if (is_an_integer(numbuf))
            return(atoi(numbuf));
        }
    return(-1);
    }







k2pdfopt_v2.54/willuslib/winshellwapi.c

/*
** winshellwapi.c    Windows specific calls that use shlwapi.h
**
** Part of willus.com general purpose C code library.
**
** Copyright (C) 2021  http://willus.com
**
** This program is free software: you can redistribute it and/or modify
** it under the terms of the GNU Affero General Public License as
** published by the Free Software Foundation, either version 3 of the
** License, or (at your option) any later version.
**
** This program is distributed in the hope that it will be useful,
** but WITHOUT ANY WARRANTY; without even the implied warranty of
** MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
** GNU Affero General Public License for more details.
**
** You should have received a copy of the GNU Affero General Public License
** along with this program.  If not, see <http://www.gnu.org/licenses/>.
**
*/

#if (defined(__clang__) || (!defined(__GNUC__) || __GNUC__ > 4 || (__GNUC__ == 4 && __GNUC_MINOR__ >= 8)))
#include "willus.h"

#ifdef HAVE_WIN32_API
#include <windows.h>
#include <shlwapi.h>
/* #include <process.h> */
#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include <math.h>
#include <ctype.h>
#include <time.h>
#include <conio.h>

/*
** Open file using file association if necessary.  This can be necessary if
** the file is being used by another process.
*/
int willusgui_open_file_ex(char *filename)

    {
    char ext[512];
    short *extw;
    short exew[512];
    char *exename;
    char  pwd[512];
    char  cmdargs[512];
    int maxsize,status,procnum;
    HRESULT hr;
    static char *funcname="willusgui_open_file_ex";

    status=willusgui_open_file(filename);
    if (status!=-1)
        return(status);
    strncpy(&ext[1],wfile_ext(filename),510);
    ext[511]='\0';
    ext[0]='.';
    utf8_to_utf16_alloc((void **)&extw,ext);
    maxsize=511;
    hr=AssocQueryStringW(0,ASSOCSTR_EXECUTABLE,(LPCWSTR)extw,NULL,(LPWSTR)exew,(DWORD *)&maxsize);
    willus_mem_free((double **)&extw,funcname);
    if (hr==S_OK)
        utf16_to_utf8_alloc((void **)&exename,exew);
    if (hr!=S_OK || wfile_status(exename)!=1)
        {
        char *message;
        int len;
        static char *funcname="willusgui_open_file_ex";
        static int bcolors[3]={0x6060b0,0xf0f0f0,0xf0f0f0};

        if (hr==S_OK)
            willus_mem_free((double **)&exename,funcname);
        len=strlen(filename);
        willus_mem_alloc_warn((void **)&message,len+80,funcname,10);
        sprintf(message,"Cannot find application to open %s!",filename);
        willusgui_message_box(NULL,"Error",message,"*&OK",NULL,NULL,
                           NULL,0,24,640,0xe0e0e0,bcolors,NULL,1);
        willus_mem_free((double **)&message,funcname);
        return(0);
        }
    /* Put quotes around filename -> cmdargs */
    strncpy(&cmdargs[1],filename,509);
    cmdargs[510]='\0';
    cmdargs[0]='\"';
    maxsize=strlen(cmdargs);
    cmdargs[maxsize]='\"';
    cmdargs[maxsize+1]='\0';
    /* Get working directory */
    strncpy(pwd,wfile_get_wd(),511);
    pwd[511]='\0';
    /* Make sure PWD isn't UNC -- if it is, default C:\ */
    if (pwd[0]=='\\' && pwd[1]=='\\')
        strcpy(pwd,"C:\\");
    process_launch_ex(exename,cmdargs,1,1,pwd,1,&procnum);
    willus_mem_free((double **)&exename,funcname);
    return(1);
    /*
    if (procnum>=0)
        {
        int status,exitcode;
        while ((status=process_done_ex(procnum,&exitcode))==0)
            win_sleep(10);
        if (exitcode==0)
            return(1);
        }
    */
    }
#endif /* HAVE_WIN32_API */
#endif /* GNU C version test */







k2pdfopt_v2.54/willuslib/mem.c

/*
** mem.c        Memory allocation functions
**
** Part of willus.com general purpose C code library.
**
** Copyright (C) 2022  http://willus.com
**
** This program is free software: you can redistribute it and/or modify
** it under the terms of the GNU Affero General Public License as
** published by the Free Software Foundation, either version 3 of the
** License, or (at your option) any later version.
**
** This program is distributed in the hope that it will be useful,
** but WITHOUT ANY WARRANTY; without even the implied warranty of
** MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
** GNU Affero General Public License for more details.
**
** You should have received a copy of the GNU Affero General Public License
** along with this program.  If not, see <http://www.gnu.org/licenses/>.
**
*/

#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include "willus.h"
#ifdef WIN32
#include <windows.h>
#endif

#define USEGLOBAL

#ifndef NOMEMDEBUG
/* #define DEBUG */
#ifdef DEBUG
static void willus_mem_update(char *label,char *name,size_t memsize,void *ptr);
#define MAXPTRS 256000
static void *ptrs[MAXPTRS];
static long  sizealloced[MAXPTRS];
static char  fname[MAXPTRS][32];
static int   n;
static char *okay[] = { "" };
static FILE *f;
static long  allocated_ptrs;
static long  totmem;
static int   willus_mem_inited=0;
#endif
#endif // NOMEMDEBUG

static void mem_warn(char *name,size_t size,int exitcode);


void willus_mem_init(void)

    {
#ifndef NOMEMDEBUG
#ifdef DEBUG
    int i;
    for (i=0;i<MAXPTRS;i++)
        {
        ptrs[i] = NULL;
        sizealloced[i] = 0;
        fname[i][0] = '\0';
        }
    f=fopen("allocs.dat","w");
    allocated_ptrs=0;
    totmem=0;
    n=0;
    willus_mem_inited=1;
#endif
#endif // NOMEMDEBUG
    }


void willus_mem_close(void)

    {
#ifndef NOMEMDEBUG
#ifdef DEBUG
    if (!willus_mem_inited)
        willus_mem_init();
    fclose(f);
#endif
#endif // NOMEMDEBUG
    }


int willus_mem_alloc_warn(void **ptr,size_t size,char *name,int exitcode)

    {
    int status;

    status = willus_mem_alloc((double **)ptr,size,name);
    if (!status)
        mem_warn(name,size,exitcode);
    return(status);
    }


int willus_mem_realloc_warn(void **ptr,size_t newsize,char *name,int exitcode)

    {
    int status;

    status = willus_mem_realloc((double **)ptr,newsize,name);
    if (!status)
        mem_warn(name,newsize,exitcode);
    return(status);
    }


int willus_mem_realloc_robust_warn(void **ptr,size_t newsize,size_t oldsize,char *name,
                                int exitcode)

    {
    int status;

    status = willus_mem_realloc_robust((double **)ptr,newsize,oldsize,name);
    if (!status)
        mem_warn(name,newsize,exitcode);
    return(status);
    }


/*
** The reason I don't simply use malloc is because I want to allocate
** memory using type long instead of type size_t.  On some compilers,
** like gcc, these are the same, so it doesn't matter.  On other
** compilers, like Turbo C, these are different.
**
*/
int willus_mem_alloc(double **ptr,size_t size,char *name)

    {
#if (defined(HAVE_WIN32_API) && !defined(__DMC__))
    size_t memsize;
    memsize = (size_t)size;
#ifdef USEGLOBAL
    (*ptr) = (memsize==size) ? (double *)GlobalAlloc(GPTR,memsize) : NULL;
#else
    (*ptr) = (memsize==size) ? (double *)CoTaskMemAlloc(memsize) : NULL;
#endif
#else
    size_t  memsize;
    memsize=(size_t)size;
    (*ptr) =  (memsize==size) ? (double *)malloc(memsize) : NULL;
#endif
#ifndef NOMEMDEBUG
#ifdef DEBUG
    if (!willus_mem_inited)
        willus_mem_init();
    if ((*ptr)!=NULL)
        {
        int i;

        allocated_ptrs++;
        if (n<allocated_ptrs)
            {
            ptrs[n]=(*ptr);
            sizealloced[n]=memsize;
            strncpy(fname[n],name,31);
            fname[n][31]='\0';
            n++;
            }
        else
            {
            for (i=0;i<n && ptrs[i]!=0;i++);
            ptrs[i]=(*ptr);
            sizealloced[i]=memsize;
            strncpy(fname[i],name,31);
            fname[i][31]='\0';
            if (i>=n)
                n++;
            }
        totmem += memsize;
        willus_mem_update("MA    ",name,memsize,(*ptr));
        }
    else
        fprintf(f,"*** MEM ALLOC FAILS! *** %7ld %s\n",memsize,name);
#endif
#endif // NOMEMDEBUG
/*
{
f=fopen("mem.dat","a");
fprintf(f,"willus_mem_alloc(%d,%s)\n",size,name);
fclose(f);
}
*/
    return((*ptr)!=NULL);
    }


static void mem_warn(char *name,size_t size,int exitcode)

    {
    static char buf[128];

    aprintf("\n" ANSI_RED "\aCannot allocate enough memory for "
            "function %s." ANSI_NORMAL "\n",name);
    comma_print(buf,(int)size);
    aprintf("    " ANSI_RED "(Needed %s bytes.)" ANSI_NORMAL "\n\n",buf);
    if (exitcode!=0)
        {
        aprintf("    " ANSI_RED "Program terminated." ANSI_NORMAL "\n\n");
        exit(exitcode);
        }
    }


#ifndef NOMEMDEBUG
#ifdef DEBUG
static void willus_mem_update(char *label,char *name,size_t memsize,void *ptr)

    {
    int i;
    static int count=0;

    if (!willus_mem_inited)
        willus_mem_init();
    for (i=0;okay[i][0]!='\0';i++)
        if (!strncmp(name,okay[i],strlen(okay[i])))
            break;
//    if (okay[i][0]=='\0' || in_string(label,"!")>=0)
    if (1)
        {
/*
        fprintf(f,"%s %5ld %7ld %9ld %10p %s\n",label,allocated_ptrs,
                                                (long)memsize,(long)totmem,ptr,name);
*/
        count++;
        if ((count % 500)==0)
            {
            int ap;
            for (ap=i=0;i<n;i++)
                if (ptrs[i]!=0)
                    ap++;
            fprintf(f,"xx %5d %d\n",ap,(int)totmem);
            // fprintf(f,"=== %d POINTERS LEFT ===\n",ap);
/*
            if ((count % 10000)==0)
            {
            for (i=0;i<n;i++)
                if (ptrs[i]!=0)
                    fprintf(f,"%-32s %10p %7d\n",fname[i],ptrs[i],(int)sizealloced[i]);
            fprintf(f,"\n");
            }
*/
            fflush(f);
            }
        }
    }

void willus_mem_debug_update(char *);
void willus_mem_debug_update(char *s)

    {
    int i,ap;
    for (ap=i=0;i<n;i++)
        if (ptrs[i]!=0)
            ap++;
    fprintf(f,"%s\nyy %5d %d\n",s,ap,(int)totmem);
    for (i=0;i<n;i++)
        if (ptrs[i]!=0)
            fprintf(f,"%-32s %10p %7d\n",fname[i],ptrs[i],(int)sizealloced[i]);
    fprintf(f,"\n");
    fflush(f);
    }
    
#endif
#endif // NOMEMDEBUG


int willus_mem_realloc(double **ptr,size_t newsize,char *name)

    {
#if (defined(HAVE_WIN32_API) && !defined(__DMC__))
    size_t  memsize;
    void *newptr;
#else
    size_t  memsize;
    void *newptr;
#endif

#if (defined(HAVE_WIN32_API) && !defined(__DMC__))
    memsize=(size_t)newsize;
#else
    memsize=(size_t)newsize;
#endif
    if (memsize!=newsize)
        return(0);
    if ((*ptr)==NULL)
        return(willus_mem_alloc(ptr,newsize,name));
#if (defined(HAVE_WIN32_API) && !defined(__DMC__))
#ifdef USEGLOBAL
    newptr = (void *)GlobalReAlloc((void *)(*ptr),memsize,GMEM_MOVEABLE);
    if (newptr==NULL)
        {
        printf("GlobalReAlloc fails:\n    %s\n",win_lasterror());
        printf("    Function:  %s\n",name);
        printf("    Mem size requested:  %ld\n",(long)newsize);
        }
#else
    newptr = (void *)CoTaskMemRealloc((void *)(*ptr),memsize);
#endif
#else
    newptr = realloc((void *)(*ptr),memsize);
#endif
    if (newptr==NULL && willus_mem_alloc((double **)&newptr,newsize,name))
        {
        printf("!! DIRTY REALLOC in willus_mem_realloc !!\n");
        memcpy(newptr,(*ptr),newsize);
        willus_mem_free(ptr,name);
        }
    if (newptr==NULL)
        return(0);
#ifndef NOMEMDEBUG
#ifdef DEBUG
    if (!willus_mem_inited)
        willus_mem_init();
    {
    int i;
    char label[64];
    for (i=0;i<n && ptrs[i]!=(*ptr);i++);
    if (i>=n)
        {
        sprintf(label,"!!Bad SRA!! oldptr=%p ",(*ptr));
        totmem += memsize;
        ptrs[n] = newptr;
        sizealloced[n] = memsize;
        strncpy(fname[n],name,31);
        fname[n][31]='\0';
        n++;
        allocated_ptrs++;
        willus_mem_update(label,name,memsize,newptr);
        }
    else
        {
        totmem += memsize-sizealloced[i];
        sizealloced[i] = memsize;
        ptrs[i] = newptr;
        strncpy(fname[i],name,31);
        fname[i][31]='\0';
        willus_mem_update(" SRA  ",name,memsize,newptr);
        }
    }
#endif
#endif // NOMEMDEBUG

    (*ptr) = newptr;
    return(1);
    }


int willus_mem_realloc_robust(double **ptr,size_t newsize,size_t oldsize,char *name)

    {
#if (defined(HAVE_WIN32_API) && !defined(__DMC__))
    size_t memsize;
    void *newptr;
#else
    size_t  memsize;
    void *newptr;
#endif

#ifndef NOMEMDEBUG
#ifdef DEBUG
    int ra=0;
#endif
#endif // NOMEMDEBUG

#if (defined(HAVE_WIN32_API) && !defined(__DMC__))
    memsize=(size_t)newsize;
#else
    memsize=(size_t)newsize;
#endif
    if (memsize!=newsize)
        return(0);
    if ((*ptr)==NULL || oldsize<=0)
        return(willus_mem_alloc(ptr,newsize,name));
#if (defined(HAVE_WIN32_API) && !defined(__DMC__))
#ifdef USEGLOBAL
    newptr = (void *)GlobalReAlloc((void *)(*ptr),memsize,GMEM_MOVEABLE);
#else
    newptr = (void *)CoTaskMemRealloc((void *)(*ptr),memsize);
#endif
#else
    newptr = realloc((void *)(*ptr),memsize);
#endif
    if (newptr==NULL && willus_mem_alloc((double **)&newptr,newsize,name))
        {
#ifndef NOMEMDEBUG
#ifdef DEBUG
        ra=1;
        printf("Copying %ld bytes from old pointer to new pointer.\n",oldsize);
#endif
#endif // NOMEMDEBUG
        memcpy(newptr,(*ptr),oldsize);
#ifndef NOMEMDEBUG
#ifdef DEBUG
        printf("Done.\n");
#endif
#endif // NOMEMDEBUG
        willus_mem_free(ptr,name);
        }
    if (newptr==NULL)
        return(0);
#ifndef NOMEMDEBUG
#ifdef DEBUG
    if (!willus_mem_inited)
        willus_mem_init();
    if (ra==0)
    {
    int i;
    char label[80];

    for (i=0;i<n && ptrs[i]!=(*ptr);i++);
    if (i>=n)
        {
        sprintf(label,"!!Bad RRA!! oldptr=%p,oldsize=%d ",(*ptr),(int)oldsize);
        totmem += memsize-oldsize;
        ptrs[n] = newptr;
        sizealloced[n] = memsize;
        strncpy(fname[n],name,31);
        fname[n][31]='\0';
        n++;
        allocated_ptrs++;
        willus_mem_update(label,name,memsize,newptr);
        }
        // printf("*** !! realloc can't find pointer in list !! ***\n");
    else
        {
        totmem += memsize-sizealloced[i];
        sizealloced[i] = memsize;
        ptrs[i] = newptr;
        strncpy(fname[i],name,31);
        fname[i][31]='\0';
        willus_mem_update(" RRA  ",name,memsize,newptr);
        }
    }
#endif
#endif // NOMEMDEBUG

    (*ptr) = newptr;
    return(1);
    }


void willus_mem_free(double **ptr,char *name)

    {
#ifndef NOMEMDEBUG
#ifdef DEBUG
    if (!willus_mem_inited)
        willus_mem_init();
#endif
#endif // NOMEMDEBUG
    if ((*ptr)!=NULL)
        {
#ifndef NOMEMDEBUG
#ifdef DEBUG
        int i;

        allocated_ptrs--;
        for (i=0;i<n && ptrs[i]!=(*ptr);i++);
        if (i>=n)
            willus_mem_update("  !!MF",name,0,(*ptr));
        else
            {
            ptrs[i]=0;
            totmem -= sizealloced[i];
            sizealloced[i]=0;
            for (i=MAXPTRS-1;i>=0;i--)
                if (ptrs[i]!=0)
                    break;
            n=i+1;
            willus_mem_update("    MF",name,0,(*ptr));
            }
#endif
#endif // NOMEMDEBUG
#if (defined(HAVE_WIN32_API) && !defined(__DMC__))
#ifdef USEGLOBAL
        GlobalFree((void *)(*ptr));
#else
        CoTaskMemFree((void *)(*ptr));
#endif
#else
        free((void *)(*ptr));
#endif
        (*ptr)=NULL;
        }
    }
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char *willus_bmp_fontdata[] =
{
/* Strlen = 83586 */
"\x2c\x01\x00\x00\x4b\x00\x00\x00\x0a\x00\x00\x00\x53\x00\x00\x00\x53\x00\x00"
"\x00\x53\x00\x00\x00\x53\x00\x00\x00\x53\x00\x00\x00\x53\x00\x00\x00\x53\x00"
"\x00\x00\x53\x00\x00\x00\x53\x00\x00\x00\x53\x00\x00\x00\x53\x00\x00\x00\x53"
"\x00\x00\x00\x53\x00\x00\x00\x53\x00\x00\x00\x53\x00\x00\x00\x53\x00\x00\x00"
"\x53\x00\x00\x00\x53\x00\x00\x00\x53\x00\x00\x00\x53\x00\x00\x00\x53\x00\x00"
"\x00\x53\x00\x00\x00\x53\x00\x00\x00\x53\x00\x00\x00\x53\x00\x00\x00\x53\x00"
"\x00\x00\x53\x00\x00\x00\x53\x00\x00\x00\x53\x00\x00\x00\x53\x00\x00\x00\x53"
"\x00\x00\x00\x53\x00\x00\x00\x53\x00\x00\x00\x64\x00\x00\x00\x8e\x00\x00\x00"
"\xa7\x00\x00\x00\xa7\x00\x00\x00\x0b\x01\x00\x00\xd9\x00\x00\x00\x53\x00\x00"
"\x00\x64\x00\x00\x00\x64\x00\x00\x00\x75\x00\x00\x00\xaf\x00\x00\x00\x53\x00"
"\x00\x00\x64\x00\x00\x00\x53\x00\x00\x00\x53\x00\x00\x00\xa7\x00\x00\x00\xa7"
"\x00\x00\x00\xa7\x00\x00\x00\xa7\x00\x00\x00\xa7\x00\x00\x00\xa7\x00\x00\x00"
"\xa7\x00\x00\x00\xa7\x00\x00\x00\xa7\x00\x00\x00\xa7\x00\x00\x00\x64\x00\x00"
"\x00\x64\x00\x00\x00\xaf\x00\x00\x00\xaf\x00\x00\x00\xaf\x00\x00\x00\xb7\x00"
"\x00\x00\x25\x01\x00\x00\xd9\x00\x00\x00\xd9\x00\x00\x00\xd9\x00\x00\x00\xd9"
"\x00\x00\x00\xc8\x00\x00\x00\xb7\x00\x00\x00\xe9\x00\x00\x00\xd9\x00\x00\x00"
"\x53\x00\x00\x00\xa7\x00\x00\x00\xd9\x00\x00\x00\xb7\x00\x00\x00\xfa\x00\x00"
"\x00\xd9\x00\x00\x00\xe9\x00\x00\x00\xc8\x00\x00\x00\xe9\x00\x00\x00\xd9\x00"
"\x00\x00\xc8\x00\x00\x00\xb7\x00\x00\x00\xd9\x00\x00\x00\xc8\x00\x00\x00\x1b"
"\x01\x00\x00\xc8\x00\x00\x00\xc8\x00\x00\x00\xb7\x00\x00\x00\x64\x00\x00\x00"
"\x53\x00\x00\x00\x64\x00\x00\x00\xaf\x00\x00\x00\xa7\x00\x00\x00\x53\x00\x00"
"\x00\xa7\x00\x00\x00\xb7\x00\x00\x00\xa7\x00\x00\x00\xb7\x00\x00\x00\xa7\x00"
"\x00\x00\x64\x00\x00\x00\xb7\x00\x00\x00\xb7\x00\x00\x00\x53\x00\x00\x00\x53"
"\x00\x00\x00\xa7\x00\x00\x00\x53\x00\x00\x00\x0b\x01\x00\x00\xb7\x00\x00\x00"
"\xb7\x00\x00\x00\xb7\x00\x00\x00\xb7\x00\x00\x00\x75\x00\x00\x00\xa7\x00\x00"
"\x00\x64\x00\x00\x00\xb7\x00\x00\x00\xa7\x00\x00\x00\xe9\x00\x00\x00\xa7\x00"
"\x00\x00\xa7\x00\x00\x00\x96\x00\x00\x00\x75\x00\x00\x00\x54\x00\x00\x00\x75"
"\x00\x00\x00\xaf\x00\x00\x00\x53\x00\x00\x00\x53\x00\x00\x00\x53\x00\x00\x00"
"\x53\x00\x00\x00\x53\x00\x00\x00\x53\x00\x00\x00\x53\x00\x00\x00\x53\x00\x00"
"\x00\x53\x00\x00\x00\x53\x00\x00\x00\x53\x00\x00\x00\x53\x00\x00\x00\x53\x00"
"\x00\x00\x53\x00\x00\x00\x53\x00\x00\x00\x53\x00\x00\x00\x53\x00\x00\x00\x53"
"\x00\x00\x00\x53\x00\x00\x00\x53\x00\x00\x00\x53\x00\x00\x00\x53\x00\x00\x00"
"\x53\x00\x00\x00\x53\x00\x00\x00\x53\x00\x00\x00\x53\x00\x00\x00\x53\x00\x00"
"\x00\x53\x00\x00\x00\x53\x00\x00\x00\x53\x00\x00\x00\x53\x00\x00\x00\x53\x00"
"\x00\x00\x53\x00\x00\x00\x53\x00\x00\x00\x64\x00\x00\x00\xa7\x00\x00\x00\xa7"
"\x00\x00\x00\x32\x00\x00\x00\xa7\x00\x00\x00\xa7\x00\x00\x00\xa7\x00\x00\x00"
"\xa7\x00\x00\x00\x47\x00\x00\x00\x96\x00\x00\x00\xa7\x00\x00\x00\x64\x00\x00"
"\x00\x64\x00\x00\x00\xb7\x00\x00\x00\xb7\x00\x00\x00\x53\x00\x00\x00\xa7\x00"
"\x00\x00\xa7\x00\x00\x00\xa7\x00\x00\x00\x53\x00\x00\x00\x53\x00\x00\x00\xa7"
"\x00\x00\x00\x69\x00\x00\x00\x53\x00\x00\x00\x96\x00\x00\x00\x96\x00\x00\x00"
"\xa7\x00\x00\x00\x2c\x01\x00\x00\x2c\x01\x00\x00\x53\x00\x00\x00\xb7\x00\x00"
"\x00\x53\x00\x00\x00\x64\x00\x00\x00\x64\x00\x00\x00\x64\x00\x00\x00\x64\x00"
"\x00\x00\x64\x00\x00\x00\x64\x00\x00\x00\x64\x00\x00\x00\x64\x00\x00\x00\x53"
"\x00\x00\x00\x64\x00\x00\x00\x64\x00\x00\x00\x53\x00\x00\x00\x64\x00\x00\x00"
"\x64\x00\x00\x00\x64\x00\x00\x00\x2c\x01\x00\x00\x53\x00\x00\x00\x53\x00\x00"
"\x00\x53\x00\x00\x00\x53\x00\x00\x00\x53\x00\x00\x00\x53\x00\x00\x00\x53\x00"
"\x00\x00\x53\x00\x00\x00\x53\x00\x00\x00\x53\x00\x00\x00\x53\x00\x00\x00\x53"
"\x00\x00\x00\x53\x00\x00\x00\x53\x00\x00\x00\x53\x00\x00\x00\x53\x00\x00\x00"
"\x2c\x01\x00\x00\x53\x00\x00\x00\x6f\x00\x00\x00\x53\x00\x00\x00\x53\x00\x00"
"\x00\x53\x00\x00\x00\x53\x00\x00\x00\xb7\x00\x00\x00\xe9\x00\x00\x00\x2c\x01"
"\x00\x00\x6e\x00\x00\x00\x53\x00\x00\x00\x53\x00\x00\x00\x53\x00\x00\x00\x53"
"\x00\x00\x00\x53\x00\x00\x00\x0b\x01\x00\x00\x53\x00\x00\x00\x53\x00\x00\x00"
"\x53\x00\x00\x00\x53\x00\x00\x00\x53\x00\x00\x00\x53\x00\x00\x00\x53\x00\x00"
"\x00\xb7\x00\x00\x00\x1b\x01\x00\x00\xb7\x00\x00\x00\x53\x00\x00\x00\x53\x00"
"\x00\x00\x53\x00\x00\x00\x53\x00\x00\x00\x89\x50\x4e\x47\x0d\x0a\x1a\x0a\x00"
"\x00\x00\x0d\x49\x48\x44\x52\x00\x00\x86\xe3\x00\x00\x01\x38\x01\x00\x00\x00"
"\x00\x1e\x2f\x86\x65\x00\x00\x00\x09\x70\x48\x59\x73\x00\x00\x0b\x12\x00\x00"
"\x0b\x12\x01\xd2\xdd\x7e\xfc\x00\x00\x00\x1d\x74\x45\x58\x74\x53\x6f\x66\x74"
"\x77\x61\x72\x65\x00\x47\x50\x4c\x20\x47\x68\x6f\x73\x74\x73\x63\x72\x69\x70"
"\x74\x20\x39\x2e\x30\x32\x6d\xcb\xc8\x2c\x00\x00\x20\x00\x49\x44\x41\x54\x78"
"\x9c\xec\xbd\x4b\x92\xec\x3e\x96\xde\x89\xa8\x28\x53\xd4\xa0\x4c\xa1\x61\x0d"
"\xca\x9a\xbd\x84\x1e\xe6\x20\xad\x99\x4b\xc9\x25\xe4\x30\x07\x69\x45\x68\xa4"
"\xa1\x96\xd0\x4b\x69\xc8\x7a\x01\x5a\x82\xa0\x51\x0f\x9b\x65\x9a\x50\x26\x96"
"\xb3\xaf\x93\x78\x7c\xe7\xe0\x80\x04\x1f\xee\xe1\x71\x03\x9f\x65\xfe\x6f\x90"
"\x78\x1d\x1c\x3c\x08\xfe\x9c\x04\xd5\x54\x55\x55\x55\x55\x55\x55\x55\x55\x55"
"\x55\x55\x55\x55\x55\x55\xf5\x9d\xa5\xbe\xda\x80\xaa\xaa\xaa\xaa\xaa\xaa\xaa"
"\xaa\xaa\xaa\xaa\xaa\xaa\xaa\xaa\xaa\x53\xaa\x74\xa3\xaa\xaa\xaa\xaa\xaa\xaa"
"\xaa\xaa\xaa\xaa\xaa\xaa\xaa\xaa\xea\x7b\xab\xd2\x8d\xaa\xaa\xaa\xaa\xaa\xaa"
"\xaa\xaa\xaa\xaa\xaa\xaa\xaa\xaa\xaa\xef\xad\x4a\x37\xaa\xaa\xaa\xaa\xaa\xaa"
"\xaa\xaa\xaa\xaa\xaa\xaa\xaa\xaa\xaa\xbe\xb7\x2a\xdd\xa8\xaa\xaa\xaa\xaa\xaa"
"\xaa\xaa\xaa\xaa\xaa\xaa\xaa\xaa\xaa\xfa\xde\xaa\x74\xa3\xaa\xaa\xaa\xaa\xaa"
"\xaa\xaa\xaa\xaa\xaa\xaa\xea\x1a\x0d\xf5\x06\xab\xaa\xea\x8b\x54\x07\x5f\x55"
"\x55\x55\x55\x55\x55\x55\x55\x55\x55\x55\xd5\x35\xd2\xaa\xf9\x6a\x13\xaa\xaa"
"\x7e\xa8\xae\xa1\x1b\x4a\x7d\x5e\x92\x4f\x55\x55\x55\x55\x55\x55\x55\x55\x55"
"\x55\x55\xd5\xb7\xd5\x4d\xa9\xf7\xaf\xb6\xa1\xaa\xea\x87\xaa\xd2\x8d\xaa\xaa"
"\xaa\xaa\xaa\xaa\xaa\xaa\xaa\xaa\xaa\xaa\x4b\x34\x28\x55\x9f\x8e\xaf\xaa\xfa"
"\x1a\x55\xba\x51\x55\x55\x55\x55\x55\x55\x55\x55\x55\x55\xf5\xbd\x75\x53\x4a"
"\xb8\x25\x31\x2a\xb2\x06\x2b\x45\xb8\x5e\xf7\x62\xba\xed\x68\xce\xde\xf9\x9f"
"\x8f\x24\xf4\x97\xdd\xad\xff\xa3\x20\xb3\xaa\xaa\xaa\x59\x95\x6e\x54\x55\x55"
"\x55\x55\x55\x55\x55\x55\x55\x55\x7d\x6f\xc9\x98\xe0\x4e\x37\xde\xdc\xdf\x56"
"\xe4\x08\x97\xeb\x5e\x64\xb3\x1d\x6d\x54\x73\xbc\x51\x84\x32\x77\x5b\xdb\xf9"
"\x0f\x5d\x1f\x04\xa9\xaa\x2a\x57\xa5\x1b\x55\x55\x55\x55\x55\x55\x55\x55\x55"
"\x55\x55\xdf\x5c\x22\xdd\xd0\x2a\xee\x82\x61\x94\xb0\x23\xc6\x78\x39\x3d\xd0"
"\x65\x8f\x88\xcc\x58\xa3\xf5\x90\x83\xcb\xfa\x93\x11\xce\x54\x55\x55\x6d\xaa"
"\xd2\x8d\xaa\xaa\xaa\xaa\xaa\xaa\xaa\xaa\xaa\xaa\xaa\x6f\x2e\x2d\xc1\x0b\x0d"
"\xc8\x83\x46\xf8\x6f\xcb\x3f\x83\x44\x37\xac\xbb\xb7\x31\x07\xbe\x7e\x92\x79"
"\xd5\x24\xd1\xb0\xd0\x0d\xf7\x0f\x57\xef\x6e\xaf\x6e\x95\x6e\x7c\x0f\xfd\xd7"
"\xaf\x36\xa0\x6a\x51\xa5\x1b\x55\x5f\xa3\x61\x6b\xde\xd7\x65\x57\x86\xaa\xaa"
"\xaa\xaa\xaa\xaa\xaa\xdf\x5d\xb7\xa2\x27\xfd\xab\x7e\xb8\xc4\x47\x33\xf0\xbd"
"\x0f\x05\x6f\xa9\x4c\xd6\xf5\xa9\x0c\xdd\xf8\x70\x59\x36\xe1\x4c\xc8\x67\x5c"
"\xb2\x19\x95\x0c\x1e\xe6\x87\x31\x0a\x3e\x9a\x32\x63\x8d\xce\xff\x23\x84\x7e"
"\xb8\xdc\xea\x07\x58\xbe\x83\xfe\xd3\x57\x1b\x50\xb5\xa8\xd2\x8d\xaa\x2f\xd1"
"\x4d\x7e\x0a\x2f\xea\x0e\x37\x1e\xd7\xaf\xc6\xb2\x17\x22\xaf\x53\x5f\xb6\xbf"
"\xd4\xb7\x93\x39\xfe\x83\x42\xe1\x96\x5b\x82\x6e\x65\x8b\x86\xaa\xaa\xaa\xaa"
"\xaa\xdf\x46\xe6\x37\xbd\x8c\xfe\x54\xf5\x8f\x59\xe0\x59\x09\x37\xe0\x8a\x53"
"\xc1\x0e\xa3\x93\x5f\x4c\xac\xd2\x0d\x7d\x94\x6e\x14\x2c\x8f\xfa\xc5\x9a\x01"
"\x8d\x22\xb9\xbc\xbb\x7f\xeb\xaf\x7d\xaf\xa9\x91\xdc\xaa\xf0\x16\xef\x2b\x92"
"\xfd\x1a\x55\xba\x51\xf5\x25\x32\x4a\x9e\xca\xbd\xe6\x09\xff\x71\x4b\x99\x47"
"\xe6\x2d\x69\x7c\x76\x81\x4f\x92\x2d\xfc\x75\x42\x50\xbf\xd1\x03\xf2\x9a\xc9"
"\x58\xc5\x1b\x55\x55\x55\x55\x3f\x48\x63\xe1\xa3\xfe\x55\xdf\x43\x23\xb9\xef"
"\xeb\x2f\xdb\xf7\xa2\x17\xa8\x02\xfe\x9e\x76\xc3\xb5\xc7\xe8\x57\x66\x22\xdd"
"\xe8\x4f\xd0\x8d\xa1\x70\x89\xe3\xcc\x95\xac\x5e\x0a\x79\x73\xb9\xd5\xdb\xac"
"\x97\xd4\xb2\xba\x6f\xdc\xd1\x4d\x09\xa1\xdd\x93\x4d\xaa\x9a\x2a\xdd\xa8\xfa"
"\x1a\x2d\x97\x97\x3c\xd2\x74\xe1\x8f\xba\x87\xb5\xcf\xbe\x3f\xd6\xbf\xe7\x0d"
"\xf9\xb8\xd1\x8c\x2b\x72\x2d\x7c\x64\xa9\x6a\x8e\x97\x5a\x55\x55\x55\x55\xf5"
"\x2d\x65\x7f\xd3\x1f\x09\x7e\xaa\x0c\x59\x13\x3d\x81\x6e\xb4\xcb\xdf\xe4\xc7"
"\xa6\xc1\xd3\x8a\xcb\xe9\x46\xe9\x0f\x38\x76\x59\x1b\xf6\xf2\x12\xf1\xe6\xf2"
"\xe8\xeb\x6d\xd6\x8b\x6a\x59\xdd\x47\x5a\xd6\x91\xd0\x79\xb9\x5a\x5b\xee\x0b"
"\x24\x0c\x3d\xed\x67\x81\xf2\x2b\xc9\xf5\x8d\x67\x60\x2a\x8a\x67\xee\xff\xf6"
"\x3c\x60\x9a\x67\x87\xee\x62\x03\xaa\x1e\xaa\x7e\x83\x5d\x58\x4f\x37\x84\x5d"
"\x96\x9c\x46\x32\xa5\x78\x05\x2c\xb2\x76\x61\xb9\x89\x79\x63\xd2\xd4\xb0\x41"
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"\x30\x2f\xcc\x53\x78\x64\x43\xe9\x86\x4a\xa5\xfa\x58\x9d\x8e\x6e\xa0\x6d\x45"
"\x67\x45\xdd\x41\xe1\x3e\x97\x6e\xe4\xff\x3e\x6a\xc7\xe9\x46\x23\x44\x51\x7d"
"\x82\x36\xa0\x1b\x72\xea\xd7\xfd\x0f\x6e\xf3\xa5\x74\x23\x29\x7f\xc7\x68\xdf"
"\x6d\x48\x81\xc2\x5d\xae\xc9\x0e\xfb\x99\xed\x5a\xa5\xda\x46\x87\xa1\x1b\xe1"
"\x43\xd1\xd7\x0f\x1a\xa4\x55\x2a\x95\x0a\xe9\x7c\x74\x03\x58\x5c\xfa\xa8\xb1"
"\xd2\x8d\x15\x95\xd1\xd8\x90\x2e\xe3\x74\x63\x51\xdb\x54\x27\xd1\x65\x6c\x60"
"\xb8\x27\x46\xca\x8f\x90\xd2\x8d\xa4\x46\x91\xd7\x4e\x15\xee\x71\xed\x74\x58"
"\x7b\xc0\xf2\xa9\x54\x3b\xd3\x71\xa6\x1c\xbe\xb3\x3f\xc6\xfc\xfa\xcd\xb6\xa8"
"\x54\x2a\xd5\x2a\x7a\x95\x6e\x1c\x4f\xd7\x30\xf1\x2b\x9e\x7e\x9b\x59\x4c\x64"
"\x05\x7d\x2e\xdd\xa8\xb3\xc3\xdf\x46\xe9\xc6\x0e\x2a\x49\x75\x3c\x5d\x46\x07"
"\x06\x97\xbb\x5e\x3c\xa0\x16\xa3\x1b\x9f\xa7\x23\x52\xad\x70\x8f\xcb\x08\xab"
"\x74\x43\xa5\x7a\x59\xc7\xa1\x1b\x66\xe8\xec\x17\xa5\x1b\x2a\x95\xea\x53\x75"
"\x3e\xba\x01\x36\xde\x68\x0b\xa3\x9a\xbd\xcc\x72\x3f\x97\x6e\x34\xf9\x11\xcc"
"\x18\xdd\xa8\x97\x33\x4c\x75\x1e\xb9\x51\xc6\x76\xff\xc0\xe1\x50\x35\x2d\x97"
"\xcb\x09\xf6\xa3\xa1\x21\x67\x21\x0b\xa7\x74\x43\xa5\x7a\x55\xc7\x19\x20\xec"
"\x30\x9a\x5d\xca\x26\x5c\x2a\x95\x4a\x75\x1c\x9d\x8f\x6e\xc4\xed\xe4\x8b\xa7"
"\x73\xa6\xf0\xf1\x82\xd5\xf4\xb9\x74\xa3\x20\xc2\x75\x84\x6e\xe8\x4c\x5d\x35"
"\x47\x6e\x1c\x7b\x5e\xb5\x65\x9d\x51\xf7\x23\x8d\xa3\xbd\xfc\xa7\xc1\x72\x6e"
"\xde\x47\x7c\xf3\x46\xa5\xda\x99\x8e\x43\x37\x54\x2a\x95\x4a\xf5\x79\x4a\x03"
"\x9d\x29\x99\x59\x4f\x7c\xac\xa0\x8f\xa5\x1b\x9f\x46\xd2\x54\xc7\xd2\x4d\xd7"
"\x79\x2a\xae\xeb\x97\xbc\x5a\xb3\x00\x00\x01\x87\x49\x44\x41\x54\xf1\x46\x26"
"\x93\x7f\x8f\xfb\xe8\xdd\x72\x55\xaa\x6d\xa4\x74\x43\xa5\x52\xa9\x54\x6f\x94"
"\xa7\x1b\xc5\x11\xcd\x5e\x9e\x50\xfe\x58\xba\x51\xbf\xdb\x0a\xd5\xb9\xa5\x8c"
"\x4d\xf5\x11\x1a\x18\x7e\x93\x11\xf4\xae\x74\x43\xa5\x7a\x55\x7b\x98\x18\xaa"
"\x54\x2a\x95\xea\xb4\x1a\xdf\x3a\x70\x44\x66\x2f\x4b\x9f\x4f\xa5\x1b\x3a\xc1"
"\x56\xbd\x57\x36\x77\x49\xa8\x52\xed\x5a\x05\xc4\x42\xe9\x86\x4a\xf5\xaa\x94"
"\x6e\xa8\x54\x2a\x95\xea\x9d\x9a\xf9\xe8\x46\x4f\x37\x9a\xc5\xcd\x29\xd7\xa7"
"\xd2\x8d\xfa\xdd\x46\xa8\x4e\xae\xab\x2e\xf3\x54\x1f\xa1\x4b\xfe\xe0\x6f\x95"
"\x6e\xa8\x54\x2f\x4a\xe9\x86\x4a\xa5\x52\xa9\xde\xa9\xfb\xdc\xed\x33\xaa\x9d"
"\x7c\x6a\xf4\x43\xe9\xc6\x2e\x7c\xab\x3a\xb5\xcc\x71\x7a\x8c\x4a\x35\xa2\xfc"
"\x9b\xdc\x45\xe9\x86\x4a\xf5\xa2\x94\x6e\xa8\x54\x2a\x95\x4a\xa5\xc2\x32\x7b"
"\x78\xe7\x47\x75\x72\xdd\x94\xb1\xa9\x3e\x42\xf7\xec\x67\xe1\x74\x2f\x5d\x95"
"\xea\x55\x29\xdd\x50\xa9\x54\x2a\x95\x4a\xa5\x52\xa9\x54\xaa\x37\x4b\xe9\x86"
"\x4a\xf5\xa2\x94\x6e\xa8\x54\x2a\x95\x4a\xa5\x52\xa9\x54\x2a\xd5\x9b\xe5\x2a"
"\x7d\x2f\x50\xa5\x7a\x49\x4a\x37\x54\x2a\x95\x4a\xa5\x52\xa9\x54\x2a\x95\xea"
"\xcd\xba\xef\x65\xbb\x6c\x95\xea\xa8\x52\xba\xa1\x52\xa9\x54\x2a\x95\x4a\xa5"
"\x52\xa9\x54\xef\xd6\x55\xf7\xd2\x55\xa9\x5e\x92\xd2\x0d\x95\x4a\xa5\x52\xa9"
"\x54\x2a\x95\x4a\xa5\x52\xa9\x54\xc7\x96\xd2\x0d\x95\x4a\xa5\x52\xa9\x54\x2a"
"\x95\x4a\xa5\x52\xa9\x54\xc7\x96\xd2\x0d\x95\x4a\xa5\x52\xa9\x54\x2a\x95\x4a"
"\xa5\x52\xa9\x54\xc7\x96\xd2\x0d\x95\x4a\xa5\x52\xa9\x54\x2a\x95\x4a\xa5\x52"
"\xa9\x54\xc7\x96\xd2\x0d\x95\x4a\xa5\x52\xa9\x54\x2a\x95\x4a\xa5\x52\xa9\x54"
"\xc7\xd6\xff\x07\x7e\xc2\x72\xe9\xc2\x2a\x47\x59\x00\x00\x00\x00\x49\x45\x4e"
"\x44\xae\x42\x60\x82"
};
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/*
** wininet.c      Windows specific calls (they do nothing in other platforms)
**
** Part of willus.com general purpose C code library.
**
** Copyright (C) 2020  http://willus.com
**
** This program is free software: you can redistribute it and/or modify
** it under the terms of the GNU Affero General Public License as
** published by the Free Software Foundation, either version 3 of the
** License, or (at your option) any later version.
**
** This program is distributed in the hope that it will be useful,
** but WITHOUT ANY WARRANTY; without even the implied warranty of
** MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
** GNU Affero General Public License for more details.
**
** You should have received a copy of the GNU Affero General Public License
** along with this program.  If not, see <http://www.gnu.org/licenses/>.
**
*/

#include "willus.h"

#ifdef HAVE_WIN32_API

#include <windows.h>
#include <wininet.h>

#endif

/* #include <process.h> */
#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include <math.h>
#include <ctype.h>
#include <time.h>

#ifdef HAVE_WIN32_API

static int  wininet_timeout_ms=-1;
static int  wininet_retries=-1;
static void wininet_set_timeouts_internal(wfile *wf);



static int wininet_httpget_to_file_simple(char *dstname,char *lurl);
static int wininet_httpstart_simple(wfile *wf,char *host0);
static void *wininet_httpinituri_simple(wfile *wf,char *uri,int *error);

/*
** ret value of 0 indicates error.
*/
int wininet_query_option(wfile *wf,int option,void *buf,int maxlen)

    {
    return(InternetQueryOption((void *)wf->ihandle,option,buf,(void *)&maxlen));
    }


/*
** ret value of 0 indicates error.
*/
int wininet_set_option(wfile *wf,int option,void *value,int nbytes)

    {
    return(InternetSetOption((void *)wf->ihandle,option,value,nbytes));
    }


void wininet_set_timeout(double secs,int retries)

    {
    wininet_timeout_ms = 1000.*secs+0.5;
    wininet_retries = retries;
    }


void wininet_timeout_settings(wfile *wf)

    {
    static char *label[] =
        { "Connect retries","Connect timeout","Send timeout",
          "Receive timeout","Data receive timeout",
          "Data send timeout","Control receive timeout",
          "Control send timeout","" };
    static int units[8]={1,1000,1000,1000,1000,1000,1000,1000};
    static int optno[8]=
        {
        INTERNET_OPTION_CONNECT_RETRIES,
        INTERNET_OPTION_CONNECT_TIMEOUT,
        INTERNET_OPTION_SEND_TIMEOUT,
        INTERNET_OPTION_RECEIVE_TIMEOUT,
        INTERNET_OPTION_DATA_RECEIVE_TIMEOUT,
        INTERNET_OPTION_DATA_SEND_TIMEOUT,
        INTERNET_OPTION_CONTROL_RECEIVE_TIMEOUT,
        INTERNET_OPTION_CONTROL_SEND_TIMEOUT
        };
    int     i,n;

    for (i=0;label[i][0]!='\0';i++)
        {
        if (wininet_query_option(wf,optno[i],&n,4))
            if (units[i]==1)
                printf("%-25s  %d\n",label[i],n);
            else
                printf("%-25s  %.2f s\n",label[i],(double)n/units[i]);
        else
            printf("Query error:  %s\n",win_lasterror());
        }
    }


static void wininet_set_timeouts_internal(wfile *wf)

    {
    static int optno[12] =
        {
        INTERNET_OPTION_CONNECT_RETRIES,
        INTERNET_OPTION_CONNECT_TIMEOUT,
        INTERNET_OPTION_SEND_TIMEOUT,
        INTERNET_OPTION_RECEIVE_TIMEOUT,
        INTERNET_OPTION_DATA_RECEIVE_TIMEOUT,
        INTERNET_OPTION_DATA_SEND_TIMEOUT,
        INTERNET_OPTION_CONTROL_RECEIVE_TIMEOUT,
        INTERNET_OPTION_CONTROL_SEND_TIMEOUT,
        -1,-1,-1,-1
        };
    int     i;

    if (wininet_retries>=0)
        wininet_set_option(wf,optno[0],&wininet_retries,4);
    if (wininet_timeout_ms>=0)
        for (i=1;optno[i]!=-1;i++)
            wininet_set_option(wf,optno[i],&wininet_timeout_ms,4);
    }


static int wininet_httpget_to_file_simple(char *dstname,char *lurl)

    {
    static char url[MAXFILENAMELEN],host[MAXFILENAMELEN],filename[MAXFILENAMELEN];
    wfile wf;
    int   status,i,errcode;
    void *handle;
    static char buffer[4096];
    int    maxsize;
    int    nbytes,tot1,tot2;
    FILE  *out;

    maxsize=4096;
    if (!strnicmp(lurl,"http://",7))
        strcpy(host,&lurl[7]);
    else if (!strnicmp(lurl,"https://",8))
        strcpy(host,&lurl[8]);
    else
        strcpy(host,lurl);
    strcpy(filename,dstname);
    for (i=0;host[i]!='?' && host[i]!='/' && host[i]!='\0';i++);
    if (host[i]=='\0')
        strcpy(url,"/");
    else
        strcpy(url,&host[i]);
    host[i]='\0';
    status=wininet_httpstart_simple(&wf,host);
    if (status<0)
        return(-2);
    errcode=0;
    handle = wininet_httpinituri_simple(&wf,url,&errcode);
    if (handle==NULL)
        {
        wininet_httpend(&wf);
        return(errcode==HTTP_STATUS_DENIED ? -6: -3);
        }
    out=fopen(filename,"wb");
    if (out==NULL)
        {
        wlprintf("Cannot open file %s for writing.\n",filename);
        wininet_httpenduri(handle);
        wininet_httpend(&wf);
        return(-4);
        }
    tot1 = tot2 = 0;
    while ((nbytes=wininet_httpgetdata(handle,buffer,maxsize))>0)
        {
        tot1 += nbytes;
        tot2 += fwrite(buffer,sizeof(char),nbytes,out);
        }
    fclose(out);
    wininet_httpenduri(handle);
    wininet_httpend(&wf);
    if (tot1!=tot2)
        return(-5);
    return(0);
    }


static int wininet_httpstart_simple(wfile *wf,char *host0)

    {
    static char host[MAXFILENAMELEN];
    int i,port;

    port=INTERNET_INVALID_PORT_NUMBER;
    strncpy(host,host0,255);
    host[255]='\0';
    for (i=strlen(host)-1;i>=0;i--)
        if (host[i]==':')
            break;
    if (i>=0 && host[i]==':' && is_an_integer(&host[i+1]))
        {
        port=atoi(&host[i+1]);
        host[i]='\0';
        }
    wf->ihandle=wf->ftphandle=wf->winhandle=NULL;
    wf->ihandle=InternetOpen("whttp",INTERNET_OPEN_TYPE_DIRECT,NULL,NULL,0);
    if (wf->ihandle==NULL)
        return(-1);
    wininet_set_timeouts_internal(wf);
    wf->ftphandle=InternetConnect((HANDLE)wf->ihandle,host,port,NULL,NULL,
                                  INTERNET_SERVICE_HTTP,0,0);
    if (wf->ftphandle==NULL)
        return(-2);
    return(0);
    }


static void *wininet_httpinituri_simple(wfile *wf,char *uri,int *error)

    {
    HINTERNET   handle;
    int     tries;
    int     dwStatus;
    int     dwStatusSize = sizeof(dwStatus);

    handle=HttpOpenRequest((HINTERNET)wf->ftphandle,"GET",uri,NULL,NULL,
                            NULL,INTERNET_FLAG_KEEP_CONNECTION
                             | INTERNET_FLAG_PRAGMA_NOCACHE
                             | INTERNET_FLAG_RELOAD,0);
    if (handle==NULL)
        return(handle);
    (*error)=0;
    for (tries=0;tries<10;tries++)
        {
        int status;
        status=HttpSendRequest(handle,NULL,0,NULL,0);
        if (!status)
            {
            (*error)=GetLastError();
            break;
            }
        status=HttpQueryInfo(handle, HTTP_QUERY_FLAG_NUMBER |
                HTTP_QUERY_STATUS_CODE, &dwStatus,(void *)&dwStatusSize, NULL);
        if (!status)
            {
            (*error)=GetLastError();
            break;
            }
        if (dwStatus==HTTP_STATUS_DENIED)
            {
            if (tries>=5)
                {
                (*error)=HTTP_STATUS_DENIED;
                wininet_httpenduri(handle);
                return(NULL);
                }
            }
        if (dwStatus==HTTP_STATUS_OK)
            break;
        }
    return((void *)handle);
    }


int wininet_httpgetdata(void *handle,char *data,int maxlen)

    {
    int     index,status,bytesread;

    index=0;
    while (1)
        {
        bytesread=0;
        status=InternetReadFile((HINTERNET)handle,&data[index],maxlen-index,(void *)&bytesread);
/* printf("IRF index=%d, status=%d, bread=%d\n",index,status,bytesread); */
        if (!status)
            {
            if (index>0)
                return(index);
            return(-1);
            }
        if (bytesread>0)
            {
            if (maxlen-index==bytesread)
                return(maxlen);
            index+=bytesread;
            continue;
            }
        break;
        }
    return(index);
    }


int wininet_httpenduri(void *handle)

    {
    /* TRUE for success */
    return(InternetCloseHandle((HINTERNET)handle));
    }


void wininet_httpend(wfile *wf)

    {
    /*
    if (wf->ftphandle!=0)
        {
        InternetCloseHandle((HANDLE)wf->ftphandle);
        wf->ftphandle=0;
        }
    */
    if (wf->ihandle!=0)
        {
        InternetCloseHandle((HANDLE)wf->ihandle);
        wf->ihandle=0;
        }
    }
#endif /* HAVE_WIN32_API */

int inet_httpget(char *dstname,char *lurl)

    {
    static char tmpbuf[512];
    int status;

#ifdef HAVE_WIN32_API
    status=wininet_httpget_to_file_simple(dstname,lurl);
    if (wfile_size(dstname)<0.5)
        remove(dstname);
    /* Try wget and curl if internal method didn't work */
    if (status || wfile_status(dstname)==0)
        {
#endif /* HAVE_WIN32_API */
    sprintf(tmpbuf,"wget --no-check-certificate --tries=1 -O \"%s\" \"%s\"",dstname,lurl);
// printf("\n\n\ncommand='%s'\n\n\n",tmpbuf);
    remove(dstname);
    status=wsys_shell_command(tmpbuf,NULL,NULL);
    if (status)
        {
        sprintf(tmpbuf,"curl --connect-timeout 15 -o \"%s\" \"%s\"",dstname,lurl);
        remove(dstname);
        status=wsys_shell_command(tmpbuf,NULL,NULL);
        }
    if (status || wfile_status(dstname)!=1)
        {
        /*
        wlprintf("Could not get URL %s to local file %s (ret status=%d).\n",lurl,dstname,status);
        */
        if (!status)
            status=-1;
        }
    else
        status=0;
#ifdef HAVE_WIN32_API
        }
#endif
    return(status);
    }
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static char *version = "Ver 5.72 (30 Dec, 2022)";
/*
** willusversion.c    Report version of WILLUSLIB library
**
** Part of willus.com general purpose C code library.
**
** Copyright (C) 2022  http://willus.com
**
** This program is free software: you can redistribute it and/or modify
** it under the terms of the GNU Affero General Public License as
** published by the Free Software Foundation, either version 3 of the
** License, or (at your option) any later version.
**
** This program is distributed in the hope that it will be useful,
** but WITHOUT ANY WARRANTY; without even the implied warranty of
** MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
** GNU Affero General Public License for more details.
**
** You should have received a copy of the GNU Affero General Public License
** along with this program.  If not, see <http://www.gnu.org/licenses/>.
**
*/

char *willuslibversion(void);

char *willuslibversion(void)

    {
    return(version);
    }
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/*
** wmupdfinfo.c    Routines to echo information about a PDF file to a string.
**                 Largely taken from MuPDF's "pdfinfo.c" program.
**
** Part of willus.com general purpose C code library.
**
** Copyright (C) 2022  http://willus.com
**
** This program is free software: you can redistribute it and/or modify
** it under the terms of the GNU Affero General Public License as
** published by the Free Software Foundation, either version 3 of the
** License, or (at your option) any later version.
**
** This program is distributed in the hope that it will be useful,
** but WITHOUT ANY WARRANTY; without even the implied warranty of
** MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
** GNU Affero General Public License for more details.
**
** You should have received a copy of the GNU Affero General Public License
** along with this program.  If not, see <http://www.gnu.org/licenses/>.
**
*/
#include <stdio.h>
#include "willus.h"

#ifdef HAVE_Z_LIB
#include <zlib.h>
#endif

#ifdef HAVE_MUPDF_LIB
#include <mupdf/pdf.h>

static void date_convert(char *dst,char *src);
enum
{
	DIMENSIONS = 0x01,
	FONTS = 0x02,
	IMAGES = 0x04,
	SHADINGS = 0x08,
	PATTERNS = 0x10,
	XOBJS = 0x20,
	ALL = DIMENSIONS | FONTS | IMAGES | SHADINGS | PATTERNS | XOBJS
};

struct info
{
	int page;
	pdf_obj *pageref;
	pdf_obj *pageobj;
	union {
		struct {
			pdf_obj *obj;
		} info;
		struct {
			pdf_obj *obj;
		} crypt;
		struct {
			pdf_obj *obj;
			fz_rect *bbox;
		} dim;
		struct {
			pdf_obj *obj;
			pdf_obj *subtype;
			pdf_obj *name;
		} font;
		struct {
			pdf_obj *obj;
			pdf_obj *width;
			pdf_obj *height;
			pdf_obj *bpc;
			pdf_obj *filter;
			pdf_obj *cs;
			pdf_obj *altcs;
		} image;
		struct {
			pdf_obj *obj;
			pdf_obj *type;
		} shading;
		struct {
			pdf_obj *obj;
			pdf_obj *type;
			pdf_obj *paint;
			pdf_obj *tiling;
			pdf_obj *shading;
		} pattern;
		struct {
			pdf_obj *obj;
			pdf_obj *groupsubtype;
			pdf_obj *reference;
		} form;
	} u;
};

typedef struct globals_s
{
	pdf_document *doc;
	fz_context *ctx;
	fz_output *out;
	int pagecount;
	struct info *dim;
	int dims;
	struct info *font;
	int fonts;
	struct info *image;
	int images;
	struct info *shading;
	int shadings;
	struct info *pattern;
	int patterns;
	struct info *form;
	int forms;
	struct info *psobj;
	int psobjs;
} globals;


static void clearinfo(fz_context *ctx, globals *glo);
static void closexref(fz_context *ctx, globals *glo);
static void showglobalinfo(fz_context *ctx, globals *glo,char *filename);
static void display_pdf_field(fz_context *ctx,fz_output *out,char *buf0,char *fieldname,char *label);
static void display_file_size(fz_context *ctx,fz_output *out,char *filename);
static int str_format_int_grouped(char *dst, int num);
static void gatherdimensions(fz_context *ctx, globals *glo, int page, pdf_obj *pageref, pdf_obj *pageobj);
static void gatherfonts(fz_context *ctx, globals *glo, int page, pdf_obj *pageref, pdf_obj *pageobj, pdf_obj *dict);
static void gatherimages(fz_context *ctx, globals *glo, int page, pdf_obj *pageref, pdf_obj *pageobj, pdf_obj *dict);
static void gatherforms(fz_context *ctx, globals *glo, int page, pdf_obj *pageref, pdf_obj *pageobj, pdf_obj *dict);
static void gatherpsobjs(fz_context *ctx, globals *glo, int page, pdf_obj *pageref, pdf_obj *pageobj, pdf_obj *dict);
static void gathershadings(fz_context *ctx, globals *glo, int page, pdf_obj *pageref, pdf_obj *pageobj, pdf_obj *dict);
static void gatherpatterns(fz_context *ctx, globals *glo, int page, pdf_obj *pageref, pdf_obj *pageobj, pdf_obj *dict);
static void gatherresourceinfo(fz_context *ctx, globals *glo, int page, pdf_obj *rsrc, int show);
static void gatherpageinfo(fz_context *ctx, globals *glo, int page, int show);
static void printinfo(fz_context *ctx, globals *glo, char *filename, int show);
static void gather_all_info(fz_context *ctx,globals *glo, char *filename, int show, int *pagelist);
static void pdfinfo_info(fz_context *ctx, fz_output *out, char *filename, char *password, int show, int *pagelist);

static void clearinfo(fz_context *ctx, globals *glo)
{
	int i;

	if (glo->dim)
	{
		for (i = 0; i < glo->dims; i++)
			fz_free(ctx, glo->dim[i].u.dim.bbox);
		fz_free(ctx, glo->dim);
		glo->dim = NULL;
		glo->dims = 0;
	}

	if (glo->font)
	{
		fz_free(ctx, glo->font);
		glo->font = NULL;
		glo->fonts = 0;
	}

	if (glo->image)
	{
		fz_free(ctx, glo->image);
		glo->image = NULL;
		glo->images = 0;
	}

	if (glo->shading)
	{
		fz_free(ctx, glo->shading);
		glo->shading = NULL;
		glo->shadings = 0;
	}

	if (glo->pattern)
	{
		fz_free(ctx, glo->pattern);
		glo->pattern = NULL;
		glo->patterns = 0;
	}

	if (glo->form)
	{
		fz_free(ctx, glo->form);
		glo->form = NULL;
		glo->forms = 0;
	}

	if (glo->psobj)
	{
		fz_free(ctx, glo->psobj);
		glo->psobj = NULL;
		glo->psobjs = 0;
	}
}

static void closexref(fz_context *ctx, globals *glo)
{
	if (glo->doc)
	{
		pdf_drop_document(ctx, glo->doc);
		glo->doc = NULL;
	}

	clearinfo(ctx, glo);
}

static void showglobalinfo(fz_context *ctx, globals *glo,char *filename)

    {
	pdf_obj *obj;
	fz_output *out = glo->out;
	pdf_document *doc = glo->doc;

/*
	fz_write_printf(ctx, out, "\nPDF-%d.%d\n", doc->version / 10, doc->version % 10);

	obj = pdf_dict_get(ctx, pdf_trailer(ctx, doc), PDF_NAME(Info));
	if (obj)
	{
		fz_write_printf(ctx, out, "Info object (%d %d R):\n", pdf_to_num(ctx, obj), pdf_to_gen(ctx, obj));
		pdf_print_obj(ctx, out, pdf_resolve_indirect(ctx, obj), 1,1);
	}

	obj = pdf_dict_get(ctx, pdf_trailer(ctx, doc), PDF_NAME(Encrypt));
	if (obj)
	{
		fz_write_printf(ctx, out, "\nEncryption object (%d %d R):\n", pdf_to_num(ctx, obj), pdf_to_gen(ctx, obj));
		pdf_print_obj(ctx, out, pdf_resolve_indirect(ctx, obj), 1,1);
	}

	fz_write_printf(ctx, out, "\nPages: %d\n\n", glo->pagecount);
}
*/
    fz_write_printf(ctx,out,"PDF VERSION:    %d.%d\n",doc->version/10,doc->version%10);

	obj = pdf_dict_gets(ctx,pdf_trailer(ctx,doc), "Info");
	if (obj)
	    {
        size_t nn;
        int n;
        char *buf;
        pdf_obj *robj;

        robj=pdf_resolve_indirect(ctx,obj);
        pdf_sprint_obj(ctx,NULL,0,&nn,robj,1,1);
        n=nn;
        buf=malloc(n+2);
        if (buf==NULL)
            {
            fz_write_printf(ctx,out,"Info object (%d %d R):\n",pdf_to_num(ctx,obj),pdf_to_gen(ctx,obj));
		    pdf_print_obj(ctx,out,robj,1,1);
            }
        else
            {
            pdf_sprint_obj(ctx,buf,n+2,&nn,robj,1,1);
            display_pdf_field(ctx,out,buf,"Title","TITLE");
            display_pdf_field(ctx,out,buf,"CreationDate","CREATED");
            display_pdf_field(ctx,out,buf,"ModDate","LAST MODIFIED");
            display_pdf_field(ctx,out,buf,"Producer","PDF PRODUCER");
            display_pdf_field(ctx,out,buf,"Creator","CREATOR");
            display_file_size(ctx,out,filename);
            free(buf);
            }
	    }
    if (glo->dims==1)
        {
        char buf1[128];

        sprintf(buf1,"PAGE SIZE:      %.2f x %.2f in\n",
                (glo->dim[0].u.dim.bbox->x1-glo->dim[0].u.dim.bbox->x0)/72.,
                (glo->dim[0].u.dim.bbox->y1-glo->dim[0].u.dim.bbox->y0)/72.);
        fz_write_printf(ctx,out,"%s",buf1);
        }
    else
        {
        if (glo->dims>1)
            fz_write_printf(ctx,out,"PAGE SIZE:      (varies)\n");
        }
	fz_write_printf(ctx,out, "PAGES:          %d\n\n", glo->pagecount);
	obj = pdf_dict_gets(ctx,pdf_trailer(ctx,doc), "Encrypt");
	if (obj)
        {
		fz_write_printf(ctx,out, "\nEncryption object (%d %d R):\n", pdf_to_num(ctx,obj), pdf_to_gen(ctx,obj));
		pdf_print_obj(ctx,out, pdf_resolve_indirect(ctx,obj), 1,1);
        }
    }


static void display_pdf_field(fz_context *ctx,fz_output *out,char *buf0,char *fieldname,char *label)

    {
    int i,len,lenfn;
    char *buf;
    char label2[32];
    char label3[32];

    buf=strdup(buf0);
    lenfn=strlen(fieldname);
    len=strlen(buf);
    if (len<=lenfn)
        return;
    sprintf(label2,"%s:",label);
    sprintf(label3,"%-16s",label2);
    for (i=0;i<len-lenfn;i++)
        {
        if (!strnicmp(&buf[i],fieldname,lenfn) && buf[i+lenfn]=='(')
            {
            int j;
            for (j=i+lenfn+1;buf[j]!='\0' && buf[j]!=')';j++);
            buf[j]='\0';
            fz_write_printf(ctx,out,"%s",label3);
            if (in_string(fieldname,"date")>=0)
                {
                char newdate[128];
                date_convert(newdate,&buf[i+lenfn+1]);
                fz_write_printf(ctx,out,"%s\n",newdate);
                }
            else
                fz_write_printf(ctx,out,"%s\n",&buf[i+lenfn+1]);
            break;
            }
        }
    free(buf);
    }


static void display_file_size(fz_context *ctx,fz_output *out,char *filename)

    {
    FILE *f;
    int sz;
    char sizecommas[32];
    char buf[128];

    f=fopen(filename,"rb");
    if (f==NULL)
        return;
    fseek(f,0L,2);
    sz=(int)ftell(f);
    fclose(f);
    str_format_int_grouped(sizecommas,sz);
    sprintf(buf,"FILE SIZE:      %.1f kB (%s bytes)\n",sz/1024.,sizecommas);
    fz_write_printf(ctx,out,"%s",buf);
    }


static int str_format_int_grouped(char *dst, int num)
    {
    char src[16];
    char *p_src = src;
    char *p_dst = dst;

    const char separator = ',';
    int num_len, commas;

    num_len = sprintf(src, "%d", num);

    if (*p_src == '-') {
        *p_dst++ = *p_src++;
        num_len--;
    }

    for (commas = 2 - num_len % 3; *p_src; commas = (commas + 1) % 3) {
        *p_dst++ = *p_src++;
        if (commas == 1) {
            *p_dst++ = separator;
        }
    }
    *--p_dst = '\0';

    return (int)(p_dst - dst);
    }


static void
gatherdimensions(fz_context *ctx, globals *glo, int page, pdf_obj *pageref, pdf_obj *pageobj)
{
	fz_rect bbox;
	pdf_obj *obj;
	int j;

	obj = pdf_dict_get(ctx, pageobj, PDF_NAME(MediaBox));
	if (!pdf_is_array(ctx, obj))
		return;

	bbox=pdf_to_rect(ctx, obj);

	obj = pdf_dict_get(ctx, pageobj, PDF_NAME(UserUnit));
	if (pdf_is_real(ctx, obj))
	{
		float unit = pdf_to_real(ctx, obj);
		bbox.x0 *= unit;
		bbox.y0 *= unit;
		bbox.x1 *= unit;
		bbox.y1 *= unit;
	}

	for (j = 0; j < glo->dims; j++)
		if (!memcmp(glo->dim[j].u.dim.bbox, &bbox, sizeof (fz_rect)))
			break;

	if (j < glo->dims)
		return;

	glo->dim = fz_realloc_array(ctx, glo->dim, glo->dims+1, struct info);
	glo->dims++;

	glo->dim[glo->dims - 1].page = page;
	glo->dim[glo->dims - 1].pageref = pageref;
	glo->dim[glo->dims - 1].pageobj = pageobj;
	glo->dim[glo->dims - 1].u.dim.bbox = fz_malloc(ctx, sizeof(fz_rect));
	memcpy(glo->dim[glo->dims - 1].u.dim.bbox, &bbox, sizeof (fz_rect));

	return;
}

static void
gatherfonts(fz_context *ctx, globals *glo, int page, pdf_obj *pageref, pdf_obj *pageobj, pdf_obj *dict)
{
	int i, n;

	n = pdf_dict_len(ctx, dict);
	for (i = 0; i < n; i++)
	{
		pdf_obj *fontdict = NULL;
		pdf_obj *subtype = NULL;
		pdf_obj *basefont = NULL;
		pdf_obj *name = NULL;
		int k;

		fontdict = pdf_dict_get_val(ctx, dict, i);
		if (!pdf_is_dict(ctx, fontdict))
		{
			fz_warn(ctx, "not a font dict (%d %d R)", pdf_to_num(ctx, fontdict), pdf_to_gen(ctx, fontdict));
			continue;
		}

		subtype = pdf_dict_get(ctx, fontdict, PDF_NAME(Subtype));
		basefont = pdf_dict_get(ctx, fontdict, PDF_NAME(BaseFont));
		if (!basefont || pdf_is_null(ctx, basefont))
			name = pdf_dict_get(ctx, fontdict, PDF_NAME(Name));

		for (k = 0; k < glo->fonts; k++)
			if (!pdf_objcmp(ctx, glo->font[k].u.font.obj, fontdict))
				break;

		if (k < glo->fonts)
			continue;

		glo->font = fz_realloc_array(ctx, glo->font, glo->fonts+1, struct info);
		glo->fonts++;

		glo->font[glo->fonts - 1].page = page;
		glo->font[glo->fonts - 1].pageref = pageref;
		glo->font[glo->fonts - 1].pageobj = pageobj;
		glo->font[glo->fonts - 1].u.font.obj = fontdict;
		glo->font[glo->fonts - 1].u.font.subtype = subtype;
		glo->font[glo->fonts - 1].u.font.name = basefont ? basefont : name;
	}
}

static void
gatherimages(fz_context *ctx, globals *glo, int page, pdf_obj *pageref, pdf_obj *pageobj, pdf_obj *dict)
{
	int i, n;

	n = pdf_dict_len(ctx, dict);
	for (i = 0; i < n; i++)
	{
		pdf_obj *imagedict;
		pdf_obj *type;
		pdf_obj *width;
		pdf_obj *height;
		pdf_obj *bpc = NULL;
		pdf_obj *filter = NULL;
		pdf_obj *cs = NULL;
		pdf_obj *altcs;
		int k;

		imagedict = pdf_dict_get_val(ctx, dict, i);
		if (!pdf_is_dict(ctx, imagedict))
		{
			fz_warn(ctx, "not an image dict (%d %d R)", pdf_to_num(ctx, imagedict), pdf_to_gen(ctx, imagedict));
			continue;
		}

		type = pdf_dict_get(ctx, imagedict, PDF_NAME(Subtype));
		if (!pdf_name_eq(ctx, type, PDF_NAME(Image)))
			continue;

		filter = pdf_dict_get(ctx, imagedict, PDF_NAME(Filter));

		altcs = NULL;
		cs = pdf_dict_get(ctx, imagedict, PDF_NAME(ColorSpace));
		if (pdf_is_array(ctx, cs))
		{
			pdf_obj *cses = cs;

			cs = pdf_array_get(ctx, cses, 0);
			if (pdf_name_eq(ctx, cs, PDF_NAME(DeviceN)) || pdf_name_eq(ctx, cs, PDF_NAME(Separation)))
			{
				altcs = pdf_array_get(ctx, cses, 2);
				if (pdf_is_array(ctx, altcs))
					altcs = pdf_array_get(ctx, altcs, 0);
			}
		}

		width = pdf_dict_get(ctx, imagedict, PDF_NAME(Width));
		height = pdf_dict_get(ctx, imagedict, PDF_NAME(Height));
		bpc = pdf_dict_get(ctx, imagedict, PDF_NAME(BitsPerComponent));

		for (k = 0; k < glo->images; k++)
			if (!pdf_objcmp(ctx, glo->image[k].u.image.obj, imagedict))
				break;

		if (k < glo->images)
			continue;

		glo->image = fz_realloc_array(ctx, glo->image, glo->images+1, struct info);
		glo->images++;

		glo->image[glo->images - 1].page = page;
		glo->image[glo->images - 1].pageref = pageref;
		glo->image[glo->images - 1].pageobj = pageobj;
		glo->image[glo->images - 1].u.image.obj = imagedict;
		glo->image[glo->images - 1].u.image.width = width;
		glo->image[glo->images - 1].u.image.height = height;
		glo->image[glo->images - 1].u.image.bpc = bpc;
		glo->image[glo->images - 1].u.image.filter = filter;
		glo->image[glo->images - 1].u.image.cs = cs;
		glo->image[glo->images - 1].u.image.altcs = altcs;
	}
}

static void
gatherforms(fz_context *ctx, globals *glo, int page, pdf_obj *pageref, pdf_obj *pageobj, pdf_obj *dict)
{
	int i, n;

	n = pdf_dict_len(ctx, dict);
	for (i = 0; i < n; i++)
	{
		pdf_obj *xobjdict;
		pdf_obj *type;
		pdf_obj *subtype;
		pdf_obj *group;
		pdf_obj *groupsubtype;
		pdf_obj *reference;
		int k;

		xobjdict = pdf_dict_get_val(ctx, dict, i);
		if (!pdf_is_dict(ctx, xobjdict))
		{
			fz_warn(ctx, "not a xobject dict (%d %d R)", pdf_to_num(ctx, xobjdict), pdf_to_gen(ctx, xobjdict));
			continue;
		}

		type = pdf_dict_get(ctx, xobjdict, PDF_NAME(Subtype));
		if (!pdf_name_eq(ctx, type, PDF_NAME(Form)))
			continue;

		subtype = pdf_dict_get(ctx, xobjdict, PDF_NAME(Subtype2));
		if (!pdf_name_eq(ctx, subtype, PDF_NAME(PS)))
			continue;

		group = pdf_dict_get(ctx, xobjdict, PDF_NAME(Group));
		groupsubtype = pdf_dict_get(ctx, group, PDF_NAME(S));
		reference = pdf_dict_get(ctx, xobjdict, PDF_NAME(Ref));

		for (k = 0; k < glo->forms; k++)
			if (!pdf_objcmp(ctx, glo->form[k].u.form.obj, xobjdict))
				break;

		if (k < glo->forms)
			continue;

		glo->form = fz_realloc_array(ctx, glo->form, glo->forms+1, struct info);
		glo->forms++;

		glo->form[glo->forms - 1].page = page;
		glo->form[glo->forms - 1].pageref = pageref;
		glo->form[glo->forms - 1].pageobj = pageobj;
		glo->form[glo->forms - 1].u.form.obj = xobjdict;
		glo->form[glo->forms - 1].u.form.groupsubtype = groupsubtype;
		glo->form[glo->forms - 1].u.form.reference = reference;
	}
}

static void
gatherpsobjs(fz_context *ctx, globals *glo, int page, pdf_obj *pageref, pdf_obj *pageobj, pdf_obj *dict)
{
	int i, n;

	n = pdf_dict_len(ctx, dict);
	for (i = 0; i < n; i++)
	{
		pdf_obj *xobjdict;
		pdf_obj *type;
		pdf_obj *subtype;
		int k;

		xobjdict = pdf_dict_get_val(ctx, dict, i);
		if (!pdf_is_dict(ctx, xobjdict))
		{
			fz_warn(ctx, "not a xobject dict (%d %d R)", pdf_to_num(ctx, xobjdict), pdf_to_gen(ctx, xobjdict));
			continue;
		}

		type = pdf_dict_get(ctx, xobjdict, PDF_NAME(Subtype));
		subtype = pdf_dict_get(ctx, xobjdict, PDF_NAME(Subtype2));
		if (!pdf_name_eq(ctx, type, PDF_NAME(PS)) &&
			(!pdf_name_eq(ctx, type, PDF_NAME(Form)) || !pdf_name_eq(ctx, subtype, PDF_NAME(PS))))
			continue;

		for (k = 0; k < glo->psobjs; k++)
			if (!pdf_objcmp(ctx, glo->psobj[k].u.form.obj, xobjdict))
				break;

		if (k < glo->psobjs)
			continue;

		glo->psobj = fz_realloc_array(ctx, glo->psobj, glo->psobjs+1, struct info);
		glo->psobjs++;

		glo->psobj[glo->psobjs - 1].page = page;
		glo->psobj[glo->psobjs - 1].pageref = pageref;
		glo->psobj[glo->psobjs - 1].pageobj = pageobj;
		glo->psobj[glo->psobjs - 1].u.form.obj = xobjdict;
	}
}

static void
gathershadings(fz_context *ctx, globals *glo, int page, pdf_obj *pageref, pdf_obj *pageobj, pdf_obj *dict)
{
	int i, n;

	n = pdf_dict_len(ctx, dict);
	for (i = 0; i < n; i++)
	{
		pdf_obj *shade;
		pdf_obj *type;
		int k;

		shade = pdf_dict_get_val(ctx, dict, i);
		if (!pdf_is_dict(ctx, shade))
		{
			fz_warn(ctx, "not a shading dict (%d %d R)", pdf_to_num(ctx, shade), pdf_to_gen(ctx, shade));
			continue;
		}

		type = pdf_dict_get(ctx, shade, PDF_NAME(ShadingType));
		if (!pdf_is_int(ctx, type) || pdf_to_int(ctx, type) < 1 || pdf_to_int(ctx, type) > 7)
		{
			fz_warn(ctx, "not a shading type (%d %d R)", pdf_to_num(ctx, shade), pdf_to_gen(ctx, shade));
			type = NULL;
		}

		for (k = 0; k < glo->shadings; k++)
			if (!pdf_objcmp(ctx, glo->shading[k].u.shading.obj, shade))
				break;

		if (k < glo->shadings)
			continue;

		glo->shading = fz_realloc_array(ctx, glo->shading, glo->shadings+1, struct info);
		glo->shadings++;

		glo->shading[glo->shadings - 1].page = page;
		glo->shading[glo->shadings - 1].pageref = pageref;
		glo->shading[glo->shadings - 1].pageobj = pageobj;
		glo->shading[glo->shadings - 1].u.shading.obj = shade;
		glo->shading[glo->shadings - 1].u.shading.type = type;
	}
}

static void
gatherpatterns(fz_context *ctx, globals *glo, int page, pdf_obj *pageref, pdf_obj *pageobj, pdf_obj *dict)
{
	int i, n;

	n = pdf_dict_len(ctx, dict);
	for (i = 0; i < n; i++)
	{
		pdf_obj *patterndict;
		pdf_obj *type;
		pdf_obj *paint = NULL;
		pdf_obj *tiling = NULL;
		pdf_obj *shading = NULL;
		int k;

		patterndict = pdf_dict_get_val(ctx, dict, i);
		if (!pdf_is_dict(ctx, patterndict))
		{
			fz_warn(ctx, "not a pattern dict (%d %d R)", pdf_to_num(ctx, patterndict), pdf_to_gen(ctx, patterndict));
			continue;
		}

		type = pdf_dict_get(ctx, patterndict, PDF_NAME(PatternType));
		if (!pdf_is_int(ctx, type) || pdf_to_int(ctx, type) < 1 || pdf_to_int(ctx, type) > 2)
		{
			fz_warn(ctx, "not a pattern type (%d %d R)", pdf_to_num(ctx, patterndict), pdf_to_gen(ctx, patterndict));
			type = NULL;
		}

		if (pdf_to_int(ctx, type) == 1)
		{
			paint = pdf_dict_get(ctx, patterndict, PDF_NAME(PaintType));
			if (!pdf_is_int(ctx, paint) || pdf_to_int(ctx, paint) < 1 || pdf_to_int(ctx, paint) > 2)
			{
				fz_warn(ctx, "not a pattern paint type (%d %d R)", pdf_to_num(ctx, patterndict), pdf_to_gen(ctx, patterndict));
				paint = NULL;
			}

			tiling = pdf_dict_get(ctx, patterndict, PDF_NAME(TilingType));
			if (!pdf_is_int(ctx, tiling) || pdf_to_int(ctx, tiling) < 1 || pdf_to_int(ctx, tiling) > 3)
			{
				fz_warn(ctx, "not a pattern tiling type (%d %d R)", pdf_to_num(ctx, patterndict), pdf_to_gen(ctx, patterndict));
				tiling = NULL;
			}
		}
		else
		{
			shading = pdf_dict_get(ctx, patterndict, PDF_NAME(Shading));
		}

		for (k = 0; k < glo->patterns; k++)
			if (!pdf_objcmp(ctx, glo->pattern[k].u.pattern.obj, patterndict))
				break;

		if (k < glo->patterns)
			continue;

		glo->pattern = fz_realloc_array(ctx, glo->pattern, glo->patterns+1, struct info);
		glo->patterns++;

		glo->pattern[glo->patterns - 1].page = page;
		glo->pattern[glo->patterns - 1].pageref = pageref;
		glo->pattern[glo->patterns - 1].pageobj = pageobj;
		glo->pattern[glo->patterns - 1].u.pattern.obj = patterndict;
		glo->pattern[glo->patterns - 1].u.pattern.type = type;
		glo->pattern[glo->patterns - 1].u.pattern.paint = paint;
		glo->pattern[glo->patterns - 1].u.pattern.tiling = tiling;
		glo->pattern[glo->patterns - 1].u.pattern.shading = shading;
	}
}

static void
gatherresourceinfo(fz_context *ctx, globals *glo, int page, pdf_obj *rsrc, int show)
{
	pdf_obj *pageobj;
	pdf_obj *pageref;
	pdf_obj *font;
	pdf_obj *xobj;
	pdf_obj *shade;
	pdf_obj *pattern;
	pdf_obj *subrsrc;
	int i;

	pageref = pdf_lookup_page_obj(ctx, glo->doc, page-1);
	pageobj = pdf_resolve_indirect(ctx, pageref);

	if (!pageobj)
		fz_throw(ctx, FZ_ERROR_GENERIC, "cannot retrieve info from page %d", page);

	font = pdf_dict_get(ctx, rsrc, PDF_NAME(Font));
	if (show & FONTS && font)
	{
		int n;

		gatherfonts(ctx, glo, page, pageref, pageobj, font);
		n = pdf_dict_len(ctx, font);
		for (i = 0; i < n; i++)
		{
			pdf_obj *obj = pdf_dict_get_val(ctx, font, i);

			subrsrc = pdf_dict_get(ctx, obj, PDF_NAME(Resources));
			if (subrsrc && pdf_objcmp(ctx, rsrc, subrsrc))
				gatherresourceinfo(ctx, glo, page, subrsrc, show);
		}
	}

	xobj = pdf_dict_get(ctx, rsrc, PDF_NAME(XObject));
	if (show & XOBJS && xobj)
	{
		int n;

		gatherimages(ctx, glo, page, pageref, pageobj, xobj);
		gatherforms(ctx, glo, page, pageref, pageobj, xobj);
		gatherpsobjs(ctx, glo, page, pageref, pageobj, xobj);
		n = pdf_dict_len(ctx, xobj);
		for (i = 0; i < n; i++)
		{
			pdf_obj *obj = pdf_dict_get_val(ctx, xobj, i);
			subrsrc = pdf_dict_get(ctx, obj, PDF_NAME(Resources));
			if (subrsrc && pdf_objcmp(ctx, rsrc, subrsrc))
				gatherresourceinfo(ctx, glo, page, subrsrc, show);
		}
	}

	shade = pdf_dict_get(ctx, rsrc, PDF_NAME(Shading));
	if (show & SHADINGS && shade)
		gathershadings(ctx, glo, page, pageref, pageobj, shade);

	pattern = pdf_dict_get(ctx, rsrc, PDF_NAME(Pattern));
	if (show & PATTERNS && pattern)
	{
		int n;
		gatherpatterns(ctx, glo, page, pageref, pageobj, pattern);
		n = pdf_dict_len(ctx, pattern);
		for (i = 0; i < n; i++)
		{
			pdf_obj *obj = pdf_dict_get_val(ctx, pattern, i);
			subrsrc = pdf_dict_get(ctx, obj, PDF_NAME(Resources));
			if (subrsrc && pdf_objcmp(ctx, rsrc, subrsrc))
				gatherresourceinfo(ctx, glo, page, subrsrc, show);
		}
	}
}

static void gatherpageinfo(fz_context *ctx, globals *glo, int page, int show)
{
	pdf_obj *pageobj;
	pdf_obj *pageref;
	pdf_obj *rsrc;

    if (page > glo->pagecount)
        {
        fz_write_printf(ctx,glo->out,"[Error:  Page %d not found.]\n",page);
        return;
        }
	pageref = pdf_lookup_page_obj(ctx, glo->doc, page-1);
	pageobj = pdf_resolve_indirect(ctx, pageref);

	if (!pageobj)
		fz_throw(ctx, FZ_ERROR_GENERIC, "cannot retrieve info from page %d", page);

	gatherdimensions(ctx, glo, page, pageref, pageobj);

	rsrc = pdf_dict_get(ctx, pageobj, PDF_NAME(Resources));
	gatherresourceinfo(ctx, glo, page, rsrc, show);
}

static void
printinfo(fz_context *ctx, globals *glo, char *filename, int show)
{
	int i;
	int j;
	fz_output *out = glo->out;

#define PAGE_FMT "\t%d\t(%d %d R):\t"

	if (show & DIMENSIONS && glo->dims > 0)
	{
		fz_write_printf(ctx, out, "Mediaboxes (%d):\n", glo->dims);
		for (i = 0; i < glo->dims; i++)
		{
        char buf1[64];

        sprintf(buf1,"%.2f x %.2f",
                (glo->dim[i].u.dim.bbox->x1-glo->dim[i].u.dim.bbox->x0)/72.,
                (glo->dim[i].u.dim.bbox->y1-glo->dim[i].u.dim.bbox->y0)/72.);
			fz_write_printf(ctx, out, PAGE_FMT "[ %g %g %g %g ] (%s in)\n",
				glo->dim[i].page,
				pdf_to_num(ctx, glo->dim[i].pageref),
				pdf_to_gen(ctx, glo->dim[i].pageref),
				glo->dim[i].u.dim.bbox->x0,
				glo->dim[i].u.dim.bbox->y0,
				glo->dim[i].u.dim.bbox->x1,
				glo->dim[i].u.dim.bbox->y1,buf1);
		}
		fz_write_printf(ctx, out, "\n");
	}

	if (show & FONTS && glo->fonts > 0)
	{
		fz_write_printf(ctx, out, "Fonts (%d):\n", glo->fonts);
		for (i = 0; i < glo->fonts; i++)
		{
			fz_write_printf(ctx, out, PAGE_FMT "%s '%s' (%d %d R)\n",
				glo->font[i].page,
				pdf_to_num(ctx, glo->font[i].pageref),
				pdf_to_gen(ctx, glo->font[i].pageref),
				pdf_to_name(ctx, glo->font[i].u.font.subtype),
				pdf_to_name(ctx, glo->font[i].u.font.name),
				pdf_to_num(ctx, glo->font[i].u.font.obj),
				pdf_to_gen(ctx, glo->font[i].u.font.obj));
		}
		fz_write_printf(ctx, out, "\n");
	}

	if (show & IMAGES && glo->images > 0)
	{
		fz_write_printf(ctx, out, "Images (%d):\n", glo->images);
		for (i = 0; i < glo->images; i++)
		{
			char *cs = NULL;
			char *altcs = NULL;

			fz_write_printf(ctx, out, PAGE_FMT "[ ",
				glo->image[i].page,
				pdf_to_num(ctx, glo->image[i].pageref),
				pdf_to_gen(ctx, glo->image[i].pageref));

			if (pdf_is_array(ctx, glo->image[i].u.image.filter))
			{
				int n = pdf_array_len(ctx, glo->image[i].u.image.filter);
				for (j = 0; j < n; j++)
				{
					pdf_obj *obj = pdf_array_get(ctx, glo->image[i].u.image.filter, j);
					char *filter = fz_strdup(ctx, pdf_to_name(ctx, obj));

					if (strstr(filter, "Decode"))
						*(strstr(filter, "Decode")) = '\0';

					fz_write_printf(ctx, out, "%s%s",
						filter,
						j == pdf_array_len(ctx, glo->image[i].u.image.filter) - 1 ? "" : " ");
					fz_free(ctx, filter);
				}
			}
			else if (glo->image[i].u.image.filter)
			{
				pdf_obj *obj = glo->image[i].u.image.filter;
				char *filter = fz_strdup(ctx, pdf_to_name(ctx, obj));

				if (strstr(filter, "Decode"))
					*(strstr(filter, "Decode")) = '\0';

				fz_write_printf(ctx, out, "%s", filter);
				fz_free(ctx, filter);
			}
			else
				fz_write_printf(ctx, out, "Raw");

			if (glo->image[i].u.image.cs)
			{
				cs = fz_strdup(ctx, pdf_to_name(ctx, glo->image[i].u.image.cs));

				if (!strncmp(cs, "Device", 6))
				{
					int len = strlen(cs + 6);
					memmove(cs + 3, cs + 6, len + 1);
					cs[3 + len + 1] = '\0';
				}
				if (strstr(cs, "ICC"))
					fz_strlcpy(cs, "ICC", 4);
				if (strstr(cs, "Indexed"))
					fz_strlcpy(cs, "Idx", 4);
				if (strstr(cs, "Pattern"))
					fz_strlcpy(cs, "Pat", 4);
				if (strstr(cs, "Separation"))
					fz_strlcpy(cs, "Sep", 4);
			}
			if (glo->image[i].u.image.altcs)
			{
				altcs = fz_strdup(ctx, pdf_to_name(ctx, glo->image[i].u.image.altcs));

				if (!strncmp(altcs, "Device", 6))
				{
					int len = strlen(altcs + 6);
					memmove(altcs + 3, altcs + 6, len + 1);
					altcs[3 + len + 1] = '\0';
				}
				if (strstr(altcs, "ICC"))
					fz_strlcpy(altcs, "ICC", 4);
				if (strstr(altcs, "Indexed"))
					fz_strlcpy(altcs, "Idx", 4);
				if (strstr(altcs, "Pattern"))
					fz_strlcpy(altcs, "Pat", 4);
				if (strstr(altcs, "Separation"))
					fz_strlcpy(altcs, "Sep", 4);
			}

			fz_write_printf(ctx, out, " ] %dx%d %dbpc %s%s%s (%d %d R)\n",
				pdf_to_int(ctx, glo->image[i].u.image.width),
				pdf_to_int(ctx, glo->image[i].u.image.height),
				glo->image[i].u.image.bpc ? pdf_to_int(ctx, glo->image[i].u.image.bpc) : 1,
				glo->image[i].u.image.cs ? cs : "ImageMask",
				glo->image[i].u.image.altcs ? " " : "",
				glo->image[i].u.image.altcs ? altcs : "",
				pdf_to_num(ctx, glo->image[i].u.image.obj),
				pdf_to_gen(ctx, glo->image[i].u.image.obj));

			fz_free(ctx, cs);
			fz_free(ctx, altcs);
		}
		fz_write_printf(ctx, out, "\n");
	}

	if (show & SHADINGS && glo->shadings > 0)
	{
		fz_write_printf(ctx, out, "Shading patterns (%d):\n", glo->shadings);
		for (i = 0; i < glo->shadings; i++)
		{
			char *shadingtype[] =
			{
				"",
				"Function",
				"Axial",
				"Radial",
				"Triangle mesh",
				"Lattice",
				"Coons patch",
				"Tensor patch",
			};

			fz_write_printf(ctx, out, PAGE_FMT "%s (%d %d R)\n",
				glo->shading[i].page,
				pdf_to_num(ctx, glo->shading[i].pageref),
				pdf_to_gen(ctx, glo->shading[i].pageref),
				shadingtype[pdf_to_int(ctx, glo->shading[i].u.shading.type)],
				pdf_to_num(ctx, glo->shading[i].u.shading.obj),
				pdf_to_gen(ctx, glo->shading[i].u.shading.obj));
		}
		fz_write_printf(ctx, out, "\n");
	}

	if (show & PATTERNS && glo->patterns > 0)
	{
		fz_write_printf(ctx, out, "Patterns (%d):\n", glo->patterns);
		for (i = 0; i < glo->patterns; i++)
		{
			if (pdf_to_int(ctx, glo->pattern[i].u.pattern.type) == 1)
			{
				char *painttype[] =
				{
					"",
					"Colored",
					"Uncolored",
				};
				char *tilingtype[] =
				{
					"",
					"Constant",
					"No distortion",
					"Constant/fast tiling",
				};

				fz_write_printf(ctx, out, PAGE_FMT "Tiling %s %s (%d %d R)\n",
						glo->pattern[i].page,
						pdf_to_num(ctx, glo->pattern[i].pageref),
						pdf_to_gen(ctx, glo->pattern[i].pageref),
						painttype[pdf_to_int(ctx, glo->pattern[i].u.pattern.paint)],
						tilingtype[pdf_to_int(ctx, glo->pattern[i].u.pattern.tiling)],
						pdf_to_num(ctx, glo->pattern[i].u.pattern.obj),
						pdf_to_gen(ctx, glo->pattern[i].u.pattern.obj));
			}
			else
			{
				fz_write_printf(ctx, out, PAGE_FMT "Shading %d %d R (%d %d R)\n",
						glo->pattern[i].page,
						pdf_to_num(ctx, glo->pattern[i].pageref),
						pdf_to_gen(ctx, glo->pattern[i].pageref),
						pdf_to_num(ctx, glo->pattern[i].u.pattern.shading),
						pdf_to_gen(ctx, glo->pattern[i].u.pattern.shading),
						pdf_to_num(ctx, glo->pattern[i].u.pattern.obj),
						pdf_to_gen(ctx, glo->pattern[i].u.pattern.obj));
			}
		}
		fz_write_printf(ctx, out, "\n");
	}

	if (show & XOBJS && glo->forms > 0)
	{
		fz_write_printf(ctx, out, "Form xobjects (%d):\n", glo->forms);
		for (i = 0; i < glo->forms; i++)
		{
			fz_write_printf(ctx, out, PAGE_FMT "Form%s%s%s%s (%d %d R)\n",
				glo->form[i].page,
				pdf_to_num(ctx, glo->form[i].pageref),
				pdf_to_gen(ctx, glo->form[i].pageref),
				glo->form[i].u.form.groupsubtype ? " " : "",
				glo->form[i].u.form.groupsubtype ? pdf_to_name(ctx, glo->form[i].u.form.groupsubtype) : "",
				glo->form[i].u.form.groupsubtype ? " Group" : "",
				glo->form[i].u.form.reference ? " Reference" : "",
				pdf_to_num(ctx, glo->form[i].u.form.obj),
				pdf_to_gen(ctx, glo->form[i].u.form.obj));
		}
		fz_write_printf(ctx, out, "\n");
	}

	if (show & XOBJS && glo->psobjs > 0)
	{
		fz_write_printf(ctx, out, "Postscript xobjects (%d):\n", glo->psobjs);
		for (i = 0; i < glo->psobjs; i++)
		{
			fz_write_printf(ctx, out, PAGE_FMT "(%d %d R)\n",
				glo->psobj[i].page,
				pdf_to_num(ctx, glo->psobj[i].pageref),
				pdf_to_gen(ctx, glo->psobj[i].pageref),
				pdf_to_num(ctx, glo->psobj[i].u.form.obj),
				pdf_to_gen(ctx, glo->psobj[i].u.form.obj));
		}
		fz_write_printf(ctx, out, "\n");
	}
}


static void gather_all_info(fz_context *ctx,globals *glo, char *filename, int show, int *pagelist)

    {
    int i;

    if (pagelist==NULL || pagelist[0]<0)
        for (i=1;i<=glo->pagecount;i++)
            gatherpageinfo(ctx,glo,i,show);
    else
        {
        for (i=0;pagelist[i]>=0;i++)
            gatherpageinfo(ctx,glo,pagelist[i],show);
        /* -2 means continue with same delta as between last two entries */
        if (pagelist[i]==-2 && i>=2)
            {
            int delta;
            delta=pagelist[i-1]-pagelist[i-2];
            for (i=pagelist[i-1]+delta;i<=glo->pagecount;i+=delta)
                gatherpageinfo(ctx,glo,i,show);
            }
        }
    }


static void pdfinfo_info(fz_context *ctx, fz_output *out, char *filename, char *password,
                          int show, int *pagelist)
    {
	globals glo = { 0 };

	glo.out = out;
	glo.ctx = ctx;
    fz_write_printf(ctx,out,"FILE:           %s\n",filename);
	glo.doc = pdf_open_document(ctx,filename);
	if (pdf_needs_password(ctx,glo.doc))
		if (!pdf_authenticate_password(ctx, glo.doc, password))
			fz_throw(glo.ctx, FZ_ERROR_GENERIC, "cannot authenticate password: %s", filename);
    glo.pagecount=pdf_count_pages(ctx,glo.doc);
	gather_all_info(ctx,&glo,filename,show,pagelist);
	showglobalinfo(ctx,&glo,filename);
    fz_write_printf(ctx,glo.out,"       Page       Ref           Details\n");
    printinfo(ctx,&glo,filename,show);
	closexref(ctx,&glo);
    }

/*

	state = NO_FILE_OPENED;
	while (argidx < argc)
	{
		if (state == NO_FILE_OPENED || !arg_is_page_range(argv[argidx]))
		{
			if (state == NO_INFO_GATHERED)
			{
				showinfo(ctx, &glo, filename, show, "1-");
			}

			closexref(ctx, &glo);

			filename = argv[argidx];
			fz_write_printf(ctx, out, "%s:\n", filename);
			glo.doc = pdf_open_document(glo.ctx, filename);
			if (pdf_needs_password(ctx, glo.doc))
				if (!pdf_authenticate_password(ctx, glo.doc, password))
					fz_throw(glo.ctx, FZ_ERROR_GENERIC, "cannot authenticate password: %s", filename);
			glo.pagecount = pdf_count_pages(ctx, glo.doc);

			showglobalinfo(ctx, &glo);
			state = NO_INFO_GATHERED;
		}
		else
		{
			showinfo(ctx, &glo, filename, show, argv[argidx]);
			state = INFO_SHOWN;
		}

		argidx++;
	}

	if (state == NO_INFO_GATHERED)
		showinfo(ctx, &glo, filename, show, "1-");

	closexref(ctx, &glo);
}
*/

/*
** filename = input PDF file
** pagelist[] terminates with a negative number (or can be NULL for all pages).
** buf = char buffer to put info in.
*/
double wmupdfinfo_get_max_bitmap_size_sqpix(char *filename,int pagenum)

    {
	char *password = "";
	fz_context *ctx;
    double maxsqpix;

    ctx = fz_new_context(NULL, NULL, FZ_STORE_UNLIMITED);
    if (!ctx)
        {
        fprintf(stderr, "cannot initialise context\n");
        exit(1);
        }
    maxsqpix=0.;
    fz_try(ctx)
	    {
        int i;
        static globals _glo = { 0 };
        globals *glo;
        int pagelist[2];

        glo=&_glo;
        glo->ctx = ctx;
        glo->doc = pdf_open_document(ctx,filename);
        if (pdf_needs_password(ctx,glo->doc))
            if (!pdf_authenticate_password(ctx, glo->doc, password))
                fz_throw(glo->ctx, FZ_ERROR_GENERIC, "cannot authenticate password: %s", filename);
        glo->pagecount=pdf_count_pages(ctx,glo->doc);
        pagelist[0]=pagenum;
        pagelist[1]=-1;
        gather_all_info(ctx,glo,filename,ALL,pagelist);
		for (i = 0; i < glo->images; i++)
            {
            double sqpix;

            if (glo->image[i].page!=pagenum)
                continue;
            sqpix= (double)pdf_to_int(ctx, glo->image[i].u.image.width)
				   * (double)pdf_to_int(ctx, glo->image[i].u.image.height);
            if (sqpix > maxsqpix)
                maxsqpix=sqpix;
            }
        closexref(ctx,glo);
	    }
	fz_catch(ctx)
	    {
		return(-1.);
	    }
	fz_drop_context(ctx);
    return(maxsqpix);
    }


/*
** filename = input PDF file
** pagelist[] terminates with a negative number (or can be NULL for all pages).
** buf = char buffer to put info in.
*/
void wmupdfinfo_get(char *filename,int *pagelist,char **buf)

    {
	char *password = "";
	int show = ALL;
	fz_output *out = NULL;
	fz_context *ctx;
    char tempname[MAXFILENAMELEN];

    /*
	while ((c = fz_getopt(argc, argv, "mfispxd:")) != -1)
	{
		switch (c)
		{
		case 'm': if (show == ALL) show = DIMENSIONS; else show |= DIMENSIONS; break;
		case 'f': if (show == ALL) show = FONTS; else show |= FONTS; break;
		case 'i': if (show == ALL) show = IMAGES; else show |= IMAGES; break;
		case 's': if (show == ALL) show = SHADINGS; else show |= SHADINGS; break;
		case 'p': if (show == ALL) show = PATTERNS; else show |= PATTERNS; break;
		case 'x': if (show == ALL) show = XOBJS; else show |= XOBJS; break;
		case 'd': password = fz_optarg; break;
		default:
			infousage();
			break;
		}
	}
    */
    (*buf)=NULL;
    wfile_abstmpnam(tempname);
    /*
    fout=fopen(tempname,"w");
    if (fout==NULL)
        return;
    */
    
    ctx = fz_new_context(NULL, NULL, FZ_STORE_UNLIMITED);
    if (!ctx)
        {
        fprintf(stderr, "cannot initialise context\n");
        exit(1);
        }

    fz_var(out);

	/* ret = 0; */
    fz_try(ctx)
	    {
		out = fz_new_output_with_path(ctx,tempname,0);
		pdfinfo_info(ctx,out,filename,password,show,pagelist);
	    }
	fz_catch(ctx)
	    {
		return;
	    }
    fz_close_output(ctx,out);
	fz_drop_output(ctx,out);
	fz_drop_context(ctx);
    wfile_read_ascii_to_buf(buf,tempname);
    remove(tempname);
    }


static void date_convert(char *dst,char *src)

    {
    int i,year,month,date,hour,minute,second;
    static char *mname[12]={"Jan","Feb","Mar","Apr","May","Jun","Jul","Aug","Sep","Oct","Nov","Dec"};
    char src1[32];

    strcpy(dst,src);
    if (src[1]!=':')
        return;
    strncpy(src1,src,31);
    src1[31]='\0';
    i=6;
    src1[i]='\0';
    year=atoi(&src1[i-4]);
    src1[i]=src[i];
    i=8;
    src1[i]='\0';
    month=atoi(&src1[i-2]);
    src1[i]=src[i];
    i=10;
    src1[i]='\0';
    date=atoi(&src1[i-2]);
    src1[i]=src[i];
    i=12;
    src1[i]='\0';
    hour=atoi(&src1[i-2]);
    src1[i]=src[i];
    i=14;
    src1[i]='\0';
    minute=atoi(&src1[i-2]);
    src1[i]=src[i];
    i=16;
    src1[i]='\0';
    second=atoi(&src1[i-2]);
    sprintf(dst,"%d-%s-%04d %d:%02d:%02d",date,mname[(month-1)%12],year,hour,minute,second);
    if (!stricmp(&src[i],"z"))
        strcat(dst," GMT");
    else if (src[i]=='-' || src[i]=='+')
        sprintf(&dst[strlen(dst)]," GMT%s",&src[i]);
    else if (src[i]!='\0')
        sprintf(&dst[strlen(dst)]," %s",&src[i]);
    }
    
#endif /* HAVE_MUPDF_LIB */







k2pdfopt_v2.54/willuslib/wleptonica.c

/*
** wleptonica.c  Routines to interface w/leptonica lib
**
** Part of willus.com general purpose C code library.
**
** Copyright (C) 2022  http://willus.com
**
** This program is free software: you can redistribute it and/or modify
** it under the terms of the GNU Affero General Public License as
** published by the Free Software Foundation, either version 3 of the
** License, or (at your option) any later version.
**
** This program is distributed in the hope that it will be useful,
** but WITHOUT ANY WARRANTY; without even the implied warranty of
** MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
** GNU Affero General Public License for more details.
**
** You should have received a copy of the GNU Affero General Public License
** along with this program.  If not, see <http://www.gnu.org/licenses/>.
**
*/
#include <stdio.h>
#include "willus.h"

#ifdef HAVE_LEPTONICA_LIB
#include <leptonica.h>

static void wlept_pix_from_bmp(PIX **pixptr,WILLUSBITMAP *bmp);
static void wlept_bmp_from_pix(WILLUSBITMAP *bmp,PIX *pix);

static void wlept_pix_from_bmp(PIX **pixptr,WILLUSBITMAP *bmp)

    {
    PIX *pix;
    unsigned char *p;
    int i,pixbpl;

    (*pixptr)=pix=pixCreate(bmp->width,bmp->height,bmp->bpp<=8?8:32);
    p=(unsigned char *)pixGetData(pix);
    pixbpl=pixGetWpl(pix)*4;
    for (i=0;i<bmp->height;i++)
        {
        unsigned char *s,*d;
        int j;
        s=bmp_rowptr_from_top(bmp,i);
        d=&p[pixbpl*i];
        if (bmp->bpp==8)
            for (j=0;j<bmp->width;j++)
                {
                int j4,jmod;
                j4=j>>2;
                j4<<=2;
                jmod=j&3;
                p[pixbpl*i+j4+(3-jmod)]=s[j];
                }
        else
            for (j=0;j<bmp->width;j++,s+=3,d+=4)
                {
                d[0]=0;
                d[1]=s[2];
                d[2]=s[1];
                d[3]=s[0];
                }
        }
    }


static void wlept_bmp_from_pix(WILLUSBITMAP *bmp,PIX *pix)

    {
    unsigned char *p;
    int i,pixbpl;

    bmp->width=pixGetWidth(pix);
    bmp->height=pixGetHeight(pix);
    bmp->bpp=pixGetDepth(pix)>8?24:8;
    if (bmp->bpp==8)
        for (i=0;i<256;i++)
            bmp->red[i]=bmp->green[i]=bmp->blue[i]=i;
    pixbpl=pixGetWpl(pix)*4;
    p=(unsigned char *)pixGetData(pix);
    for (i=0;i<bmp->height;i++)
        {
        unsigned char *s,*d;
        int j;
        d=bmp_rowptr_from_top(bmp,i);
        s=&p[pixbpl*i];
        if (bmp->bpp==8)
            for (j=0;j<bmp->width;j++)
                {
                int j4,jmod;
                j4=j>>2;
                j4<<=2;
                jmod=j&3;
                d[j]=p[pixbpl*i+j4+(3-jmod)];
                }
        else
            for (j=0;j<bmp->width;j++,s+=4,d+=3)
                {
                d[0]=s[3];
                d[1]=s[2];
                d[2]=s[1];
                }
        }
    }


/* De-warp image using Leptonica algorithm--based on dewarptest1.c in Leptonica distro */
/* src2 -> dst2 using the same warpedness of src -> dst */
/* Fit order = 2, 3, or 4 */
void wlept_bmp_dewarp(WILLUSBITMAP *src,WILLUSBITMAP *bmp1,WILLUSBITMAP *bmp2,int wthresh,
                      int fit_order,char *debugfile)

    {
    PIX *pix,*pixg,*pixb;
    L_DEWARPA *dewa;
    L_DEWARP  *dew1;
    char *debug;

    debug=(debugfile==NULL || debugfile[0]=='\0') ? NULL : debugfile;
    wlept_pix_from_bmp(&pix,src);
    if (pixGetDepth(pix)>8)
        pixg=pixConvertRGBToGray(pix,.5,.3,.2);
    else
        pixg=pix;
    pixb=pixThresholdToBinary(pixg,wthresh);
    if (pixg!=pix)
        pixDestroy(&pixg);
/*
printf("pixb=%dx%dx%d\n",pixb->w,pixb->h,pixb->d);
pixWrite("pixb.png",pixb,IFF_PNG);
*/
    dewa=dewarpaCreate(2,50,1,10,30);
    dewarpaUseBothArrays(dewa,1);
    dew1=dewarpCreate(pixb,1);
    pixDestroy(&pixb);
    dewarpaInsertDewarp(dewa,dew1);
    dewarpBuildPageModel_ex(dew1,debug,fit_order);
    if (bmp1!=NULL)
        {
        PIX *pix2,*pix2d;
        wlept_pix_from_bmp(&pix2,bmp1);
        dewarpaApplyDisparity(dewa,1,pix2,-1,0,0,&pix2d,NULL);
        wlept_bmp_from_pix(bmp1,pix2d);
        pixDestroy(&pix2d);
        pixDestroy(&pix2);
        }
    if (bmp2!=NULL && bmp2!=bmp1)
        {
        PIX *pix2,*pix2d;
        wlept_pix_from_bmp(&pix2,bmp2);
        dewarpaApplyDisparity(dewa,1,pix2,-1,0,0,&pix2d,NULL);
        wlept_bmp_from_pix(bmp2,pix2d);
        pixDestroy(&pix2d);
        pixDestroy(&pix2);
        }
    dewarpaDestroy(&dewa); /* Includes dewarpDestroy of dew1 */
    pixDestroy(&pix);
    }
#endif /* HAVE_LEPTONICA_LIB */







k2pdfopt_v2.54/willuslib/willus.h

/*
** willus.h  Master include file for willus.com general purpose library.
**
** Part of willus.com general purpose C code library.
**
** Copyright (C) 2022  http://willus.com
**
** This program is free software: you can redistribute it and/or modify
** it under the terms of the GNU Affero General Public License as
** published by the Free Software Foundation, either version 3 of the
** License, or (at your option) any later version.
**
** This program is distributed in the hope that it will be useful,
** but WITHOUT ANY WARRANTY; without even the implied warranty of
** MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
** GNU Affero General Public License for more details.
**
** You should have received a copy of the GNU Affero General Public License
** along with this program.  If not, see <http://www.gnu.org/licenses/>.
**
*/
#ifndef __INCLUDED_WILLUS_H__
#define __INCLUDED_WILLUS_H__

/*
** Turbo C:         __TURBOC__
** MS-DOS GNU C:    __GO32__
** Microsoft C:     _MSC_VER
** Win32:           _WIN32
**
** My predefs:
** UNIX:      Unix includes available
** UNIXPURE:  Unix and not DJGPP
** DJGPP:     DJ's 32-bit C++ for MS-DOS/Win32
** CYGWIN32:  Cygnus environment
** EMX:       Rainer Schnitker's 32-bit C++ for MS-DOS/Win32
** RSXNT:     Rainer Schnitker's NT/EMX extensions
** DJEMX:     DJGPP || EMX
** WIN32:     Win32 (MinGW or EMX/RSXNT or DJGPP/RSXNT or MS Visual C++)
**            (also defined for WIN64)
** WIN64:     MinGW 64-bit
** DJEMXWIN32: Win32 and (EMX || DJGPP)
** MSWIN32:   Microsoft Win32
** MSDOS:     Turbo C or GNU C on PC (but NOT Visual C++)
** MSDOS16:   Turbo C only
** NEEDSTRICMP:  No stricmp type functions provided
** MINGW:     If MinGW
** WILLUS_X86:   Any Intel/AMD processor
** WILLUS_X863264:  Any 32-bit or 64-bit Intel or AMD processor
** BIGENDIAN: If ints/floats are stored big-endian (essentially non-Intel/AMD)
** HAVE_WIN32_API:  If Win32 API calls are available
**
** Digital Mars:  __DM__ or __DMC__ in newer versions.
** Intel:  __INTEL_COMPILER
** Tiny CC:  __TINYC__
**
** OS/X cc predfines:
**     #define __MACH__ 1
**     #define __NATURAL_ALIGNMENT__ 1
**     #define __APPLE__ 1
**     #define __GNUC_MINOR__ 95
**     #define __ppc__ 1
**     #define __GNUC__ 2
**     #define __STDC__ 1
**     #define __DYNAMIC__ 1
**     #define __APPLE_CC__ 926
**     #define __BIG_ENDIAN__ 1
**
** OS/X 10.6.8 gcc 4.2.1 predefines (emulator)
**     #define __MACH__ 1
**
** Linux gcc 4.7.2 predefines: lots, including:
**     #define __linux 1
**     #define __linux__ 1
**     #define __gnu_linux__ 1
**     #define linux 1
**     #define __unix__ 1
**     #define __unix 1
**     #define unix 1
**
*/
#ifndef WILLUSLIB
/*
** __x87_inline_math__:   Can use x87 math intrinsics
** __x87_inline_pow_only__:  Only in-line the pow() function (GCC 4.x)
*/
#endif // WILLUSLIB


typedef double  real;

#if (!defined(CYGWIN32) && defined(__CYGWIN32__))
#define CYGWIN32
#endif

#if (!defined(DJGPP) && (defined(__DJGPP__) || defined(__DJGPP)))
#define DJGPP
#endif

#if (!defined(RSXNT) && (defined(__RSXNT__) || defined(__RSXNT)))
#define RSXNT
#endif

#if (!defined(EMX) && (defined(__EMX__) || defined(__EMX)))
#define EMX
#endif

#if (!defined(DJEMX) && (defined(EMX) || defined(DJGPP)))
#define DJEMX
#endif

#if (!defined(MINGW) && (defined(__MINGW32__) || defined(__MINGW64__)))
#define MINGW
#endif

#if (!defined(UNIX) && (defined(DJEMX) || defined(MINGW) || defined(CYGWIN32) || defined(unix) || defined(__unix) || defined(__MACH__)))
#define UNIX
#endif

#if (!defined(UNIXPURE) && defined(UNIX) && !defined(MINGW) && !defined(DJEMX) && !defined(CYGWIN32))
#define UNIXPURE
#endif

#if (!defined(WIN32) && (defined(__WIN32__) || defined(__WIN32) || defined(_WIN32) || defined(MINGW) || defined(CYGWIN32) || defined(__TINYC__) || defined(__DMC__)))
#define WIN32
#endif

#if (!defined(WIN64) && (defined(__WIN64__) || defined(__WIN64) || defined(_WIN64)))
#define WIN64
#endif

#if (!defined(DJEMXWIN32) && defined(WIN32) && defined(DJEMX))
#define DJEMXWIN32
#endif

#if (!defined(MSWIN32) && (defined(WIN32) && defined(_MSC_VER)))
#define MSWIN32
#endif

#if (!defined(MSDOS) && (defined(DJEMX) || defined(__TURBOC__)))
#define MSDOS
#endif

#if (!defined(MSDOS32) && defined(MSDOS) && defined(DJEMX))
#define MSDOS32
#endif

#if (!defined(MSDOS16) && defined(__TURBOC__))
#define MSDOS16
#endif

#if (!defined(__LABWINCVI) && defined(LABWINCVI))
#define __LABWINCVI__
#endif

#undef NEEDSTRICMP
#if (!defined(MSDOS) && !defined(DJEMX) && !defined(_MSC_VER) && !defined(CYGWIN32) && !defined(__DMC__) && !defined(__LCC__) && !defined(__WATCOMC__) && !defined(__BORLANDC__) && !defined(__MINGW32__) && !defined(__TINYC__))
#define NEEDSTRICMP
#endif

#if (!defined(WILLUS_X863264) && (defined(__i386__) || defined(i386) || defined(__amd64) || defined(__x86_64) || defined(__x86_64__) || defined(__amd64__) || defined(WIN32) || defined(MSDOS32)))
#define WILLUS_X863264
#endif

#if (!defined(WILLUS_X86) && (defined(WILLUS_X863264) || defined(MSDOS) || defined(MSDOS16)))
#define WILLUS_X86
#endif

#if (!defined(WILLUS_BIGENDIAN) && !defined(WILLUS_X86))
#define WILLUS_BIGENDIAN
#endif

#if (defined(__GNUC__) && __GNUC__ >= 4 && __GNUC_MINOR__ > 4)
/* For my code */
#ifndef WILLUS_HAVE_FILE64
#define WILLUS_HAVE_FILE64
#endif
/* ?? */
#ifndef _LARGEFILE64_SOURCE
#define _LARGEFILE64_SOURCE
#endif
/* gcc on CentOS--see stdio.h */
#ifndef __USE_LARGEFILE64
#define __USE_LARGEFILE64
#endif
#else
#if (defined(WILLUS_HAVE_FILE64))
#undef WILLUS_HAVE_FILE64
#endif
#endif

/*
** As of 2013 and gcc 4.7.x, x87_line_math is turned off entirely.
** My x87 in-line routines are no faster than gcc on modern Intel CPUs.
*/
#ifndef WILLUSLIB
#if (defined(WILLUS_X863264))
#if (!defined(__TINYC__) && (__GNUC__ > 4 || (__GNUC__ == 4 && __GNUC_MINOR__ > 4)))
#define __has_sincos_builtin__
#if (defined(__gnu_linux__) || (!defined(__GNUC__) || __GNUC__ < 4 || (__GNUC__ == 4 && __GNUC_MINOR__ < 6)))
#define __needs_sincos_declaration__
#endif
#endif
#if (!defined(__x87_inline_math__) && defined(__FAST_MATH__) && !defined(__TINYC__))
#if (defined(__gnu_linux__) || !defined(__GNUC__) || __GNUC__ < 4 || (__GNUC__ == 4 && __GNUC_MINOR__ < 7))
#define __x87_inline_math__
#endif
#endif
#endif

/*
** This was the WILLUSLIB sincos as of k2pdfopt v1.62
*/
// #ifdef WILLUSLIB
// /* Check whether sincos built-in */
// #if (defined(WILLUS_X863264) && !defined(__TINYC__) && __GNUC__ >= 4 && __GNUC_MINOR__ > 4)
// void sincos(double th,double *s,double *c);
// #else
// #define sincos(th,x,y) { (*(x))=sin(th); (*(y))=cos(th); }
// #endif
// #endif // WILLUSLIB

#endif // WILLUSLIB

#if (defined(__linux) || defined(linux) || defined(__linux__))
#define LINUX
#if (defined(WILLUS_HAVE_FILE64) && !defined(_off64_t))
#define _off64_t __off64_t
#endif
#endif

#if (defined(NO_WIN32_API) && defined(HAVE_WIN32_API))
#undef HAVE_WIN32_API
#endif

#if (!defined(NO_WIN32_API) && !defined(HAVE_WIN32_API) && (defined(WIN32) || defined(WIN64)) && defined(WILLUS_X863264))
#define HAVE_WIN32_API
#endif


/*
** THIRD-PARTY LIBRARY OPTIONS:
**     HAVE_Z_LIB
**     HAVE_PNG_LIB
**     HAVE_JPEG_LIB
**     HAVE_JASPER_LIB
**     HAVE_GSL_LIB
**     HAVE_MUPDF_LIB (includes jbig2dec, openjpeg, freetype)
**     HAVE_GHOSTSCRIPT (enables usage of ghostscript dll/sys cmd)
**                      (Ghostscript needs PNG_LIB and Z_LIB.)
**     HAVE_DJVU_LIB
**     HAVE_GOCR_LIB
**     HAVE_LEPTONICA_LIB
**     HAVE_TESSERACT_LIB
**
** COMMENT OUT DEFINE STATEMENTS BELOW AS DESIRED.
**
*/

/*
** Determine if we can use winshell functions
** If CLANG version > 7 or GNU C version > 4
*/
#if (defined(HAVE_WIN32_API) && ((defined(__clang_major__) && __clang_major__ > 7) || (!defined(__GNUC__) || __GNUC__ > 4 || (__GNUC__ == 4 && __GNUC_MINOR__ >= 8))))
#define HAVE_WINSHELL_FUNCS
#endif

/*
** CMAKE handles the defines, not this source
** (Mod from Dirk Thierbach, 31-Dec-2013)
*/
#ifdef USE_CMAKE
#include "config.h"
#else /* USE_CMAKE */

#ifndef HAVE_Z_LIB
#define HAVE_Z_LIB
#endif
#ifndef HAVE_PNG_LIB
#define HAVE_PNG_LIB
#endif
#ifndef HAVE_JPEG_LIB
#define HAVE_JPEG_LIB
#endif
#ifndef HAVE_MUPDF_LIB
#define HAVE_MUPDF_LIB
#endif
#ifndef HAVE_GHOSTSCRIPT
#define HAVE_GHOSTSCRIPT
#endif
#ifndef HAVE_DJVU_LIB
#define HAVE_DJVU_LIB
#endif
#ifndef HAVE_GOCR_LIB
#define HAVE_GOCR_LIB
#endif
#ifndef HAVE_LEPTONICA_LIB
#define HAVE_LEPTONICA_LIB
#endif
#ifndef HAVE_TESSERACT_LIB
#define HAVE_TESSERACT_LIB
#endif
/*
** Defines for presence of Jasper and GSL (Gnu Scientific Library).
** Define these if you have these libs.  Default is not to define them.
**
** The Jasper library enables reading of JPEG 2000 files with the
** bmp_read() function in bmp.c.
**
** GSL enables a polynomial fit routine (gslpolyfit.c) which is used by
** various spline-interpolation routines.  If calls to these are made
** without GSL support, the program will abort with an error message.
**
** (K2pdfopt does not need Jasper or GSL.)
**
*/
#ifdef HAVE_JASPER_LIB
/* Don't have Jasper */
#undef HAVE_JASPER_LIB
#endif
#ifdef HAVE_GSL_LIB
/* Don't have GSL */
#undef HAVE_GSL_LIB
#endif

#endif /* USE_CMAKE */
/*
** Consistency check
*/
#if (!defined(HAVE_Z_LIB) && defined(HAVE_PNG_LIB))
#undef HAVE_PNG_LIB
#endif
#if (!defined(HAVE_LEPTONICA_LIB) && defined(HAVE_TESSERACT_LIB))
#undef HAVE_TESSERACT_LIB
#endif

#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include <time.h>
#include <stdarg.h>

#define MAXFILENAMELEN 512
/*
** My somewhat arbitrary limits
*/
#define MAXUTF8PATHLEN  4096
#define MAXUTF16PATHLEN 4096

/* ansi.c */
#ifndef __ANSI_H__
#define ANSI_RED            "\x1b[1m\x1b[31m"
#define ANSI_GREEN          "\x1b[1m\x1b[32m"
#define ANSI_DARKGREEN      "\x1b[0m\x1b[32m"
#define ANSI_YELLOW         "\x1b[1m\x1b[33m"
#define ANSI_BROWN          "\x1b[0m\x1b[33m"
#define ANSI_BLUE           "\x1b[1m\x1b[34m"
#define ANSI_MAGENTA        "\x1b[1m\x1b[35m"
#define ANSI_CYAN           "\x1b[1m\x1b[36m"
#define ANSI_DARKCYAN       "\x1b[0m\x1b[36m"
#define ANSI_WHITE          "\x1b[1m\x1b[37m"
#define ANSI_NORMAL         "\x1b[0m\x1b[37m"
#define ANSI_SAVE_CURSOR    "\x1b[s"
#define ANSI_RESTORE_CURSOR "\x1b[u"
#define ANSI_CLEAR_TO_END   "\x1b[K"
#define ANSI_BEGIN_LINE     "\x1b[80D"
#define ANSI_UP_ONE_LINE    "\x1b[1A"
#define ANSI_HOME           "\x1b[2J\x1b[0;0;H"
#define __ANSI_H__
#endif

int    ansi_escape_code(char *s,int *len);
void   ansi_set      (int on);
int    aprintf       (char *fmt,...);
void   wlp_set_stdout     (int sout,int serr,char *filename,int close_after,
                           int append,int newstream,FILE *str);
void   wlp_save_status    (void);
void   wlp_restore_status (void);
int    wlprintf      (char *fmt,...);
int    nprintf       (FILE *f,char *fmt,...);
int    nprintf2      (FILE *f1,FILE *f2,char *fmt,...);
int    afprintf      (FILE *f,char *fmt,...);
int    avprintf      (FILE *f,char *fmt,va_list args);
int    ansi_rows_cols(FILE *f,int *rows,int *cols);

/* wzfile.c */
typedef struct
    {
    void *f;
    int   type;  /* 0 = regular, 1 = zlib file */
    } WZFILE;
WZFILE *wzopen_special(char *archfile,char *filename,char *tempname);
int     wfile_is_binary(char *filename,int maxlen);
WZFILE *wzopen(char *filename,char *mode);
void    wzfile_date(char *filename,struct tm *date);
int     wzclose(WZFILE *wz);
char   *wzgets(char *buf,int maxlen,WZFILE *wz);
int     wzgetc(WZFILE *wz);
int     wzputc(WZFILE *wz,int c);
int     wzread(WZFILE *wz,void *ptr,int length);
int     wzwrite(WZFILE *wz,void *ptr,int length);
#ifdef WILLUS_HAVE_FILE64
int     wzseek(WZFILE *wz,long long position);
int     wzseek2(WZFILE *wz,long long position,int type);
long long wztell(WZFILE *wz);
#else
int     wzseek(WZFILE *wz,long position);
int     wzseek2(WZFILE *wz,long position,int type);
long    wztell(WZFILE *wz);
#endif
void    wzrewind(WZFILE *wz);
int     wfile_is_gzfile(char *filename);
int     wzbe_read(WZFILE *wz,void *ptr,int elsize,int nobj);
int     wzbe_write(WZFILE *wz,void *ptr,int elsize,int nobj);
int     wzerror(WZFILE *wz);
int     wzprintf(WZFILE *wz,char *fmt,...);
int     wzcompressed(WZFILE *wz);
WZFILE *wzuncompressed(FILE *out);

/* strbuf.c */
typedef struct
    {
    char *s;
    int len;
    int na;
    } STRBUF;
char *strbuf_lineno(STRBUF *buf,int line_index);
void strbuf_init(STRBUF *sbuf);
int  strbuf_len(STRBUF *sbuf);
void strbuf_cat_ex(STRBUF *sbuf,char *s);
void strbuf_to_file(STRBUF *sbuf,FILE *out);
void strbuf_cat_ex2(STRBUF *sbuf,char *s,int add_a_space);
void strbuf_cat(STRBUF *sbuf,char *s);
void strbuf_cat_with_quotes(STRBUF *sbuf,char *s);
void strbuf_cat_no_spaces(STRBUF *sbuf,char *s);
void strbuf_cpy(STRBUF *sbuf,char *s);
void strbuf_clear(STRBUF *sbuf);
void strbuf_ensure(STRBUF *sbuf,int n);
void strbuf_free(STRBUF *sbuf);
void strbuf_sprintf(STRBUF *sbuf,char *fmt,...);
void strbuf_dsprintf(STRBUF *sbuf,STRBUF *sbuf2,char *fmt,...);
void strbuf_sprintf_no_space(STRBUF *sbuf,char *fmt,...);
void strbuf_dsprintf_no_space(STRBUF *sbuf,STRBUF *sbuf2,char *fmt,...);

/* array.c */
double array_mean(double *a,int n,double *mean,double *stddev);
double arrayi_mean(int *a,int n,double *mean,double *stddev);
double array_weighted_mean(double *a,double *w,int n);
double array_weighted_stddev(double *a,double *w,int n);
void   array_force_weighted_stddev(double *a,double *w,int n,double newstddev);
void   array_copy(double *dst,double *src,int n);
void   array_fabs(double *a,int n);
void   array_set(double *a,int n,double value);
void   array_scale(double *a,int n,double scale_factor,double offset);
void   array_center(double *a,int n);
double array_rms(double *a,int n);
double array_max(double *a,int n);
double array_min(double *a,int n);
void array_load(double *array,int n,char *loadtype);
void array_sort(double *a,int n);
void array_flipi(int *x,int n);
int  array_sliding_window(double *a,int n,int sw);
double array_findminfitd(double *x,double *y,int n,double dxmax,double maxerr,
                         double *err,int *npf,double *ymin);
int array_findminindexd(double *y,int n);
int array_fft(double *xr,double *xi,int n);
int array_ifft(double *xr,double *xi,int n);

int arrayf_find_max_point(float *x0,float *y0,float *x,float *y,int n);
void arrayf_get_lsq_slope(float *m,float *b,float *x,float *y,int n);
int arrayf_is_linear(float *x,int n);
int arrayf_linearize_xyz(float *x,float *y,float *z,int n,int newn);
int arrayf_max_index(float *x,int n);
float arrayf_maxdev(float *x,int n);
void arrayf_mean(float *a,int n,double *mean,double *stddev);
double arrayf_rms(float *a,int n);
float arrayf_max(float *a,int n);
float arrayf_min(float *a,int n);
void arrayf_sort(float *a,int n);
int arrayf_fft(float *xr,float *xi,int n);
int arrayf_ifft(float *xr,float *xi,int n);

/* bmp.c */
#define WILLUSBITMAP_TYPE_NATIVE       0
#define WILLUSBITMAP_TYPE_WIN32        1
typedef struct
    {
    int     red[256];
    int     green[256];
    int     blue[256];
    unsigned char *data;  /* Top to bottom in native type, bottom to */
                          /* top in Win32 type.                      */
    int     width;      /* Width of image in pixels */
    int     height;     /* Height of image in pixels */
    int     bpp;        /* Bits per pixel (only 8 or 24 allowed) */
    int     size_allocated;
    int     type;  /* See defines above for WILLUSBITMAP_TYPE_... */
    } WILLUSBITMAP;
double bmp_get_dpi(void);
void bmp_set_dpi(double dpi);
double bmp_last_read_dpi(void);
void bmp_set_pdf_dpi(double dpi);
double bmp_get_pdf_dpi(void);
void bmp_set_pdf_pageno(int pageno);
int  bmp_get_pdf_pageno(void);
int  bmp_info(char *filename,int *width,int *height,int *bpp,FILE *out);
#ifdef HAVE_PNG_LIB
int  bmp_png_info(char *filename,int *width,int *height,int *bpp,FILE *out);
#endif
int  bmp_bmp_info(char *filename,int *width,int *height,int *bpp,FILE *out);
int  bmp_jpeg_info(char *filename,int *width,int *height,int *bpp);
int  bmp_promote_to_24(WILLUSBITMAP *bmp);
void bmp_convert_to_greyscale(WILLUSBITMAP *bmp);
void bmp_erode(WILLUSBITMAP *dst,WILLUSBITMAP *src);
#define bmp_convert_to_grayscale(bmp) bmp_convert_to_greyscale(bmp)
void bmp_convert_to_greyscale_ex(WILLUSBITMAP *dst,WILLUSBITMAP *src);
#define bmp_convert_to_grayscale_ex(dst,src) bmp_convert_to_greyscale_ex(dst,src)
int  bmp_write(WILLUSBITMAP *bmp,char *filename,FILE *out,int quality);
int  bmp_write_ico(WILLUSBITMAP *bmp,char *filename,FILE *out);
void bmp_fill(WILLUSBITMAP *bmp,int r,int g,int b);
void bmp_set_type(WILLUSBITMAP *bmap,int type);
int  bmp_get_type(WILLUSBITMAP *bmp);
int  bmp_read_bmp8(WILLUSBITMAP *bmap,char *filename,FILE *out);
int  bmp_read_bmp24(WILLUSBITMAP *bmap,char *filename,FILE *out);
#ifdef HAVE_PNG_LIB
int  bmp_read_png(WILLUSBITMAP *bmp,char *filename,FILE *out);
int  bmp_read_png_stream(WILLUSBITMAP *bmp,void *io,int size,FILE *out);
int  bmp_write_png(WILLUSBITMAP *bmp,char *filename,FILE *out);
int  bmp_write_png_ex(WILLUSBITMAP *bmp,int trns_rgb,char *filename,FILE *out);
int  bmp_write_png_stream(WILLUSBITMAP *bmp,FILE *dest,FILE *out);
int  bmp_write_png_stream_ex(WILLUSBITMAP *bmp,int trns_rgb,FILE *f,FILE *out);
#endif
#ifdef HAVE_JPEG_LIB
int  bmp_write_jpeg(WILLUSBITMAP *bmp,char *filename,int quality,FILE *out);
void bmp_jpeg_set_std_huffman(int status);
int  bmp_write_jpeg_stream(WILLUSBITMAP *bmp,FILE *dest,int quality,FILE *out);
int  bmp_read_jpeg(WILLUSBITMAP *bmp,char *filename,FILE *out);
int  bmp_read_jpeg_stream(WILLUSBITMAP *bmp,void *infile,int size,FILE *out);
#endif
void bmp8_palette_info(WILLUSBITMAP *bmap,FILE *out);
void bmp8_to_grey(WILLUSBITMAP *bmap);
#define bmp8_to_gray(bmp) bmp8_to_grey(bmp)
void bmp8_to_bw(WILLUSBITMAP *bmap,int thresh);
int  bmp8_greylevel_convert(int r,int g,int b);
#define bmp8_graylevel_convert(r,g,b) bmp8_greylevel_convert(r,g,b)
void bmp_init(WILLUSBITMAP *bmap);
int  bmp_alloc(WILLUSBITMAP *bmap);
int  bmp_bytewidth(WILLUSBITMAP *bmp);
unsigned char *bmp_rowptr_from_top(WILLUSBITMAP *bmp,int row);
void bmp_crop(WILLUSBITMAP *bmp,int x0,int y0_from_top,int width,int height);
void bmp_crop_ex(WILLUSBITMAP *dst,WILLUSBITMAP *src,int x0,int y0_from_top,int width,int height);
void bmp_rotate_fast(WILLUSBITMAP *dst,double degrees,int expand);
int  bmp_rotate_right_angle(WILLUSBITMAP *bmp,int degrees);
int  bmp_rotate_90(WILLUSBITMAP *bmp);
int  bmp_rotate_270(WILLUSBITMAP *bmp);
int  bmp_copy(WILLUSBITMAP *dest,WILLUSBITMAP *src);
double bmp_jpeg_bytes_per_pixel(int quality);
void bmp_flip_horizontal(WILLUSBITMAP *bmp);
void bmp_flip_vertical(WILLUSBITMAP *bmp);
int  bmp_bytewidth_win32(WILLUSBITMAP *bmp);
void bmp_free(WILLUSBITMAP *bmap);
int  bmp_read(WILLUSBITMAP *bmap,char *filename,FILE *out);
void bmp24_reduce_size(WILLUSBITMAP *bmp,int mx,int my);
void bmp24_mixbmps(WILLUSBITMAP *dest,WILLUSBITMAP *src1,WILLUSBITMAP *src2,int level);
void bmp24_flip_rgb(WILLUSBITMAP *bmp);
/* The bmp_..._pix routines assume y=0 as at the BOTTOM of the bitmap! */
void bmp_pix_vald(WILLUSBITMAP *bmp,double x0,double y0,
                  double *r,double *g,double *b);
void bmp_pix_vali(WILLUSBITMAP *bmp,int x0,int y0,int *r,int *g,int *b);
double bmp_grey_pix_vald(WILLUSBITMAP *bmp,double x0,double y0);
#define bmp_gray_pix_vald(bmp,x0,y0) bmp_grey_pix_vald(bmp,x0,y0)
int  bmp_grey_pix_vali(WILLUSBITMAP *bmp,int x0,int y0);
#define bmp_gray_pix_vali(bmp,x0,y0) bmp_grey_pix_vali(bmp,x0,y0)
void bmp_grey_pixel_setd(WILLUSBITMAP *bmp,double x0,double y0,int grey);
#define bmp_gray_pixel_setd(bmp,x0,y0,grey) bmp_grey_pixel_setd(bmp,x0,y0,grey)
void bmp_rgb_pixel_setd(WILLUSBITMAP *bmp,double x0,double y0,int r,int g,int b);
void bmp_grey_pixel_setf(WILLUSBITMAP *bmp,int x,int y,int grey,double f);
#define bmp_gray_pixel_setf(bmp,x,y,grey,f) bmp_grey_pixel_setf(bmp,x,y,grey,f)
void bmp_rgb_pixel_setf(WILLUSBITMAP *bmp,int x,int y,int r,int g,int b,double f);
void bmp_resize(WILLUSBITMAP *bmp,double scalefactor);
void bmp_integer_resample(WILLUSBITMAP *dest,WILLUSBITMAP *src,int n);
void bmp_integer_resample_ex(WILLUSBITMAP *dest,WILLUSBITMAP *src,int nx,int ny);
void bmp_draw_filled_rect(WILLUSBITMAP *bmp,int col1,int row1,int col2,int row2,
                          int r,int g,int b);
/*
** As of Sept. 2013, the floating-point bmp_resample() is only faster than
** the fixed-point version on 64-bit compiles.  For 32-bit Intel (and ARM),
** the fixed-point version is considerably faster.
** (__x86_64 is automatically pre-defined for 64-bit gcc compiles on Intel CPUs.)
*/
#ifdef __x86_64
#define bmp_resample_optimum_performance bmp_resample
#else
#define bmp_resample_optimum_performance bmp_resample_fixed_point
#endif
int  bmp_resample(WILLUSBITMAP *dest,WILLUSBITMAP *src,double x1,double y1,
                  double x2,double y2,int newwidth,int newheight);
int  bmp_resample_fixed_point(WILLUSBITMAP *dest,WILLUSBITMAP *src,double fx1,double fy1,
                              double fx2,double fy2,int newwidth,int newheight);
/*
void bmp_crop_edge(WILLUSBITMAP *bmp);
*/
void bmp_invert(WILLUSBITMAP *bmp);
void bmp_overlay(WILLUSBITMAP *dest,WILLUSBITMAP *src,int x0,int y0_from_top,
                 int *dbgc,int *dfgc,int *sbgc,int *sfgc);
void bmp_contrast_adjust(WILLUSBITMAP *dest,WILLUSBITMAP *src,double contrast);
void bmp_gamma_correct(WILLUSBITMAP *dest,WILLUSBITMAP *src,double gamma);
void bmp_color_xform(WILLUSBITMAP *dest,WILLUSBITMAP *src,unsigned char *newval);
int  bmp_is_grayscale(WILLUSBITMAP *bmp);
#define bmp_is_greyscale(bmp) bmp_is_grayscale(bmp)
void bmp_sharpen(WILLUSBITMAP *dest,WILLUSBITMAP *src);
void bmp_apply_filter(WILLUSBITMAP *dest,WILLUSBITMAP *src,double **filter,
                      int ncols,int nrows);
int bmp_jpeg_get_comments(char *filename,char **memptr,FILE *out);
int bmp_jpeg_set_comments(char *filename,char *buf,FILE *out);
void bmp_find_most_used_colors(WILLUSBITMAP *bmp,int *rr,int *gg,int *bb,
                               double *percent,int nmax,int res);
int bmp_close_to_grey(int r,int g,int b,double threshold);
#define bmp_close_to_gray(r,g,b,threshold) bmp_close_to_grey(r,g,b,threshold)
char *bmp_ansi_code(int r,int g,int b);
char *bmp_color_name(int r,int g,int b);
#ifdef HAVE_JASPER_LIB
int bmp_jasper_read(WILLUSBITMAP *bmp,char *filename,FILE *out);
#endif
void bmp_more_rows(WILLUSBITMAP *bmp,double ratio,int pixval);
double bmp_autostraighten(WILLUSBITMAP *src,WILLUSBITMAP *srcgrey,int white,double maxdegrees,
                        double mindegrees,int debug,FILE *out);
void bmp_apply_whitethresh(WILLUSBITMAP *bmp,int whitethresh);
void bmp_dither_to_bpc(WILLUSBITMAP *bmp,int newbpc);
void bmp_extract(WILLUSBITMAP *dst,WILLUSBITMAP *src,int x0,int y0_from_top,int width,int height);
int  bmp_read_pcl(WILLUSBITMAP *bmp,char *pclbuf,int n);
void bmp_autocrop(WILLUSBITMAP *bmp,int pad);

/* fontrender.c */
void fontrender_set_or(int status);
void fontrender_set_typeface(char *name);
void fontrender_set_fgcolor(int r,int g,int b);
void fontrender_set_bgcolor(int r,int g,int b);
void fontrender_set_pixel_size_ex(double size,double points);
void fontrender_set_pixel_size(double size);
void fontrender_set_justification(int just);
void fontrender_caption(WILLUSBITMAP *bmp,char *s,int justify,FILE *out);
void fontrender_close(void);
void fontrender_render(WILLUSBITMAP *bmp,double x,double y_from_bottom,
                       char *string,double rot,FILE *out);
void fontrender_render_ex(WILLUSBITMAP *bmp,double x,double y_from_bottom,
                          char *string,double rot,
                          int ep_translate,int justify_per_line,
                          int clear_behind_letters,FILE *out);
void fontrender_tweak_string(char *s,int maxwidth,int *nlines);
int fontrender_pixwidth(char *string);

/* math.c */
void   freex         (double **x);
void   freexy        (double **x);
void   freexyz       (double **x);
long   indexx        (float x0,float *x,long n);
long   indexxd       (double x0,double *x,long n);
float  interpxy      (float x0,float *x,float *y,long n);
double interpxyd     (double x0,double *x,double *y,long n);
int    readx         (char *filename,double **x,int *n,FILE *err);
int    readxy        (char *filename,double **x,double **y,int *n,FILE *err);
int    readxy_ex     (char *filename,double **x,double **y,int *n,FILE *err,
                      int ignore_after_semicolon);
int    readxyz       (char *filename,double **x,double **y,double **z,
                      int *n,FILE *err);
int    readxyz_ex    (char *filename,double **x,double **y,double **z,
                      int *n,FILE *err,int ignore_after_semicolon);
void   sort          (float *x,int n);
void   sortd         (double *x,int n);
void   sorti         (int *x,int n);
void   sortxy        (float *x,float *y,int n);
void   sortxyi       (int *x,int *y,int n);
void   sortxyzi      (int *x,int *y,int *z,int n);
void   sortxyd       (double *x,double *y,int n);
void   sortxyz       (float *x,float *y,float *z,int n);
void   wsortxyzd     (double *x,double *y,double *z,int n);
void   sortxyzd      (double *x,double *y,double *z,int n);
void   sortxyzwd     (double *x,double *y,double *z,double *w,int n);
void   sortxyzwvd    (double *x,double *y,double *z,double *w,double *v,int n);
void   sort8d        (double *x,double *y,double *z,double *a,double *b,
                      double *c,double *e,double *f,int n);
void   sort9d        (double *x,double *y,double *z,double *a,double *b,
                      double *c,double *e,double *f,double *g,int n);
void   compressxy    (double *x,double *y,int *n);
void   compressxyz   (double *x,double *y,double *z,int *n);
void   compressx     (double *x,int *n);
double line_segment_dist_3d(double x1,double y1,double z1,
                            double x2,double y2,double z2,
                            double x,double y,double z);
double line_segment_dist_2d(double x1,double y1,double x2,double y2,
                            double x,double y);
double line_segment_dist_2dx(double z0,double r0,double z1,double r1,
                             double z,double r,double *f);
double point_distance_3d(double x1,double y1,double z1,
                         double x2,double y2,double z2);
double point_distance_2d(double x1,double y1,double x2,double y2);
double interp_high_order(double x0,double *x,double *y,int n,int order,
                         int nlocal);
double interp_high_order_dx(double x0,double *x,double *y,int n,int order,
                            double dx);
double interp_high_order_dx_ex(double x0,double *x,double *y,int n,int order,
                               double dx);
double interp_high_order_dxf(double x0,float *x,float *y,int n,int order,
                             double dx);
double interp_high_order_slope(double x0,double *x,double *y,int n,int order,
                               double dx);
double interp_high_order_slopef(double x0,float *x,float *y,int n,int order,
                                double dx);
int willusmath_is_inf(double x);
int willusmath_is_nan(double x);
double hammersley(int index,int base);
void vector_alloc(void **ptr,int element_size,int d1);
void vector_free(void **ptr,int d1);
void vector_2d_alloc(void **ptr,int element_size,int d1,int d2);
void vector_2d_free(void **ptr,int d1,int d2);
void vector_3d_alloc(void **ptr,int element_size,int d1,int d2,int d3);
void vector_3d_free(void **ptr,int d1,int d2,int d3);
void vector_nd_free(void **ptr,int *dims,int n);
void vector_nd_alloc(void **ptr,int element_size,int *dims,int n);
double afmod(double x,real modval);

/* mem.c */
void willus_mem_init(void);
void willus_mem_close(void);
int willus_mem_alloc_warn(void **ptr,size_t size,char *name,int exitcode);
int willus_mem_realloc_warn(void **ptr,size_t newsize,char *name,int exitcode);
int willus_mem_realloc_robust_warn(void **ptr,size_t newsize,size_t oldsize,char *name,
                                int exitcode);
int  willus_mem_alloc(double **ptr,size_t size,char *name);
int  willus_mem_realloc(double **ptr,size_t newsize,char *name);
int  willus_mem_realloc_robust(double **ptr,size_t newsize,size_t oldsize,char *name);
void willus_mem_free(double **ptr,char *name);

/* string.c */
void   clean_line    (char *buf);
void   clean_line_end(char *buf);
char  *get_line      (char *buf,int max,FILE *f);
char  *get_line_cf   (char *buf,int max,FILE *f);
int   mem_get_line_cf(char *buf,int maxlen,char *cptr,long *cindex,long csize);
int    in_string     (char *buffer,char *pattern);
int    in_string_case_sensitive(char *buffer,char *pattern);
int    is_a_number   (char *s);
int    is_an_integer (char *s);
int    get_pos_range (char *s,int *n1,int *n2);
#ifdef NEEDSTRICMP
int    stricmp       (const char *s1,const char *s2);
void   strlwr        (char *s);
int    strnicmp      (const char *s1,const char *s2,int n);
void   strupr        (char *s);
#endif
void pr_short_usage(char *progname,char *usage);
void decimal_string(char *s,double x,int ndigits,int signspace);
void comma_print(char *s,long size);
void comma_dprint(char *s,double size);
int string_wild_match_ignore_case(char *pattern,char *name);
int string_read_doubles(char *buf,double *a,int nmax);
int string_read_strings(char *buf,char *arg[],int maxlen,char *delimit,int n);
double string_atof(char *s);
int string_read_integers(char *buf,int *a,int nmax);
void clean_quotes(char *s);
int range_to_darray(double *a,int maxsize,char *s);
int range_to_iarray(int *a,int maxsize,char *s);
void envvar_subst(char *dest,char *src);
void double_quote_if_has_spaces(char *s);
void exp_str(char *buf,int maxlen,int decimals,double value);
int structtm_from_datetime(struct tm *date,char *datetime);
int structtm_from_date(struct tm *date,char *datestr);
int structtm_from_time(struct tm *date,char *time);
char *wstrtok(char *s,char *t);
int wide_is_ascii(short *s);
int utf8_is_ascii(char *s);
int wide_is_legal_ascii_filename(short *s);
int wide_strlen(short *s);
void wide_strcpy(short *d,short *s);
char  *wide_to_char(char *d,short *s);
short *char_to_wide(short *d,char *s);
short *char_to_wide_list(short *d,char *s);
int utf8_to_unicode(int *d,char *s,int maxlen);
void clean_line_utf8(char *s);
void utf8_vals_to_stream(char *s,FILE *out);
void clean_line_unicode(int *u,int *n);
int utf8_length(int *s,int n);
char *unicode_to_utf8(char *d,int *s,int n);
int utf8_to_utf16_alloc(void **d,char *s);
int utf16_to_utf8_alloc(void **d,short *s);
int utf8_to_utf16(short *d,char *s,int maxlen);
int utf16_to_utf8(char *d,short *s,int maxlen);
int hexcolor(char *s);
void xstrncpy_and_clean(char *d,char *s,int nmax);
void xstrncpy(char *d,char *s,int nmax);
void xstrncat(char *d,char *s,int nmax);
int base64_encode(unsigned char *dst,unsigned char *src,int n);
void strncpywide(char *d,short *s,int maxlen);


#ifdef WIN32
typedef void wmetafile;
#endif

/* ocrwords.c */
typedef struct
    {
    int r,c;   /* row,column position of left baseline of the word, e.g. the bottom left of */
               /* most capital letters */
    int w,h;   /* width and height of word in pixels */
    double maxheight;  /* max height of any letter from baseline in pixels */
    double lcheight;  /* height of a lowercase letter in pixels */
    int rot;   /* rotation angle of word in degrees */
    int n;     /* Number of chars in word */
    char *text;  /* UTF-8 text of word */
    /* The next three members store info for OCR-ing at a later time */
    /* member bmp changed to xbmp to discourage direct use */
    WILLUSBITMAP *xbmp; /* If non-null, word has not been determined yet and this is the */
               /* bitmap that should be used to determine the word.             */
    double dpi; /* DPI of bitmap */
    double bmpscale; /* Scale bmp pixels by this immediately after OCR */

    /* Used by MuPDF */
    double x0,y0; /* Position of top-left of first char of word rel. to top-left of
                     rendered source page (pts) */
    double w0,h0; /* Width and height of word in points */
    double *cpos; /* Position of the right side of each character, horizontally, from the */
                  /* beginning of the word, in points.  cpos[n-1] should be = w0.         */
    double rot0_deg; /* Rotation of source document */
    int pageno; /* Source page number */
    } OCRWORD;

typedef struct
    {
    OCRWORD *word;
    int n,na;
    } OCRWORDS;

void ocrword_init(OCRWORD *word);
void ocrword_free(OCRWORD *word);
void ocrwords_init(OCRWORDS *words);
int  ocrwords_num_queued(OCRWORDS *words);
void ocrword_copy(OCRWORD *dst,OCRWORD *src);
void ocrword_truncate(OCRWORD *word,int i1,int i2);
int  ocrwords_to_textfile(OCRWORDS *words,char *filename,int append);
void ocrwords_add_word(OCRWORDS *words,OCRWORD *word);
void ocrwords_remove_words(OCRWORDS *words,int i1,int i2);
void ocrwords_clear(OCRWORDS *words);
void ocrwords_free(OCRWORDS *words);
void ocrwords_sort_by_pageno(OCRWORDS *words);
void ocrwords_offset(OCRWORDS *words,int dx,int dy);
void ocrwords_scale(OCRWORDS *words,double srat);
void ocrwords_rot90(OCRWORDS *words,int bmpwidth_pixels);
void ocrwords_int_scale(OCRWORDS *words,int ndiv);
void ocrwords_concatenate(OCRWORDS *dst,OCRWORDS *src);
void ocrwords_sort_by_position(OCRWORDS *ocrwords);
void ocrwords_to_easyplot(OCRWORDS *words,char *filename,int append,int *yoffset);
void ocrword_echo(OCRWORD *word,FILE *out,int count,int index,int writebmp);
void ocrwords_echo(OCRWORDS *ocrwords,FILE *out,int count,int writebmp);
WILLUSBITMAP *ocrword_bitmap_ptr(OCRWORD *word);
void ocrword_bitmap_ensure(OCRWORD *word);
void ocrword_bitmap_copy(OCRWORD *word,WILLUSBITMAP *bmp);
void ocrword_bitmap8_copy_cropped(OCRWORD *word,WILLUSBITMAP *bmp8,int c1,int r1,
                                  int c2,int r2);
void ocrword_bitmap_free(OCRWORD *word);


/* pdfwrite.c */
typedef struct
    {
    size_t ptr[3];
    int    flags;    /*
                     ** 1 = new page
                     ** 2 = needs parent reference
                     ** 4 = outline head
                     ** 8 = outline title
                     ** 16 = page anchor
                     */
    } PDFOBJECT;

typedef struct wpdfoutline_s
    {
    char *title;
    int srcpage; /* 0 = first page */
    int dstpage; /* 0 = first page */
    struct wpdfoutline_s *next;
    struct wpdfoutline_s *down;
    } WPDFOUTLINE;

typedef struct
    {
    PDFOBJECT *object; /* PDF reference number = index + 1 */
    int n;
    int na;
    int imc;    // Image count
    size_t pae; // Pointer into page type reference
    FILE *f;
    char filename[512];
    } PDFFILE;

FILE *pdffile_init(PDFFILE *pdf,char *filename,int pages_at_end);
void pdffile_close(PDFFILE *pdf);
int  pdffile_page_count(PDFFILE *pdf);
void pdffile_add_outline(PDFFILE *pdf,WPDFOUTLINE *outline);
void pdffile_add_bitmap(PDFFILE *pdf,WILLUSBITMAP *bmp,double dpi,int quality,int halfsize);
void pdffile_add_page_with_stream(PDFFILE *pdf,char *fonts,char *streamtext);
void pdffile_add_bitmap_with_ocrwords(PDFFILE *pdf,WILLUSBITMAP *bmp,double dpi,
                                      int quality,int halfsize,OCRWORDS *ocrwords,
                                      int ocr_render_flags);
void pdffile_finish(PDFFILE *pdf,char *title,char *author,char *producer,char *cdate);
int  pdf_numpages(char *filename);
void ocrwords_box(OCRWORDS *ocrwords,WILLUSBITMAP *bmp);
void wpdfoutline_init(WPDFOUTLINE *wpdfoutline);
void wpdfoutline_free(WPDFOUTLINE *wpdfoutline);
void wpdfoutline_append(WPDFOUTLINE *outline1,WPDFOUTLINE *outline2);
void wpdfoutline_add_to_srcpages(WPDFOUTLINE *outline,int pagecount);
void wpdfoutline_set_dstpage(WPDFOUTLINE *outline,int srcpage,int dstpage);
int  wpdfoutline_includes_srcpage(WPDFOUTLINE *outline,int pageno,int level);
void wpdfoutline_echo(WPDFOUTLINE *outline,int level,int count,FILE *out);
void wpdfoutline_echo2(WPDFOUTLINE *outline,int level,FILE *out);
int  wpdfoutline_fill_in_blank_dstpages(WPDFOUTLINE *outline,int pageno);
WPDFOUTLINE *wpdfoutline_read_from_text_file(char *filename);
int  wpdf_docenc_from_utf8(char *dst,char *src_utf8,int maxlen);
/*
** For pslib.c
*/
int wpdfoutline_num_anchors_recursive(WPDFOUTLINE *outline);
int wpdfoutline_num_anchors_on_level(WPDFOUTLINE *outline,int *rcount);
int wpdfoutline_index(WPDFOUTLINE *outline,WPDFOUTLINE *local);
WPDFOUTLINE *wpdfoutline_by_index(WPDFOUTLINE *outline,int index);
WPDFOUTLINE *wpdfoutline_previous(WPDFOUTLINE *outline,WPDFOUTLINE *local);
WPDFOUTLINE *wpdfoutline_parent(WPDFOUTLINE *outline,WPDFOUTLINE *local);
void pdf_utf8_out(FILE *f,char *text);
void strbuf_cat_pdf_utf8(STRBUF *s,char *utf8);

/* wfile.c */
#define DIR_STRUCT_SIZE 4096
#define WFILE_ARCHIVE   0x0001
#define WFILE_DIR       0x0002
#define WFILE_SYSTEM    0x0004
#define WFILE_HIDDEN    0x0008
#define WFILE_READONLY  0x0010
#define WFILE_SYMLINK   0x0020
#define WFILE_CANCOPY   0x0100
#define WFILE_STREAM    0x0200
#define WFILE_STORAGE   0x0400
typedef struct
        {
        char    fullname[MAXFILENAMELEN];
        char    basename[MAXFILENAMELEN];
        char    path[MAXFILENAMELEN];
        int     attr;
        void   *winhandle;
        void   *ftphandle; /* Used by wininet */
        void   *ihandle;   /* Used by wininet */
        void   *unixdptr;
        char    unixspec[MAXFILENAMELEN];
        char    ds[DIR_STRUCT_SIZE];
        struct tm date;
        double  size;
        } wfile;

typedef struct tag_filist
    {
    int     dirsearch;
    wfile   wf;
    struct tag_filist *next;
    } FILIST;

typedef struct
    {
    char    fullname[MAXFILENAMELEN];
    char    basename[MAXFILENAMELEN];
    char    path[MAXFILENAMELEN];
    char    directory[MAXFILENAMELEN];
    char    initpath[MAXFILENAMELEN];
    char    initspec[MAXFILENAMELEN];
    int     recursive;
    FILIST *toplist;
    } RFIND;

#ifdef WILLUS_HAVE_FILE64
#define wfile_tell(f) ((long long)(ftello64(f)))
#define wfile_seek(f,pos,offtype) fseeko64(f,(_off64_t)(pos),offtype)
#else
#define wfile_tell(f) ftell(f)
#define wfile_seek(f,pos,offtype) fseek(f,pos,offtype)
#endif
int wfile_is_archive(char *filename);
double wfile_file_age_secs(char *filename);
double wfile_date_diff(struct tm *d2,struct tm *d1);
int wfile_be_read(void *ptr,int elsize,int nobj,FILE *f);
int wfile_be_write(void *ptr,int elsize,int nobj,FILE *f);
int wfile_ascii(char *filename,int maxcheck);
int wfile_is_zipfile(char *filename);
char *wfile_ext(char *filename);
void wfile_newext(char *dst,char *src,char *ext);
void wfile_stripext(char *dst,char *src);
char *wfile_getenv(char *envvar);
int wfile_findfirst(const char *spec,wfile *wptr);
int wfile_findnext(wfile *wptr);
void wfile_findclose(wfile *wptr);
int wfile_date(const char *filename,struct tm *filedate);
void wfile_set_mod_date(char *filename,struct tm *date);
void wfile_date_add_seconds(struct tm *date,double secs);
void wfile_date_add_hours(struct tm *date,int nhours);
#define wfile_date_increment_hour wfile_increment_hour
#define wfile_date_decrement_hour wfile_decrement_hour
/*
void wfile_date_increment_hour(struct tm *date);
void wfile_date_decrement_hour(struct tm *date);
*/
int wfile_is_symlink_ex(char *filename,char *src);
int wfile_is_symlink(char *filename);
int wfile_is_regular_file(char *filename);
int wfile_saved_during_daylight_savings(char *filename);
void wfile_increment_hour(struct tm *ts);
void wfile_increment_day(struct tm *ts);
void wfile_decrement_hour(struct tm *ts);
void wfile_decrement_day(struct tm *ts);
int wfile_days_in_month(struct tm *ts);
int wfile_days_since_jan_1_1900(struct tm *date);
int wfile_days_in_year(int year);
int wfile_leap_year(int year);
int wfile_set_wd(char *path);
char *wfile_get_wd(void);
void wfile_volumeinfo(char *drive,char *volume,char *sn,char *filesys,
                      int *maxnamelen);
double wfile_freespace(char *volume,double *totalspace);
int wfile_prepdir(char *filename);
int wfile_makedir(char *path);
int wfile_dir_is_empty(char *dir);
int wfile_remove_dir(char *path,int recursive);
int wfile_remove_dir_file_by_file(char *path,int recursive);
int wfile_strong_remove(char *filename);
int wfile_strong_rmdir(char *dirname);
int wfile_check_file_64bit(char *filename);
int wfile_absolute_path(char *path);
void wfile_make_absolute(char *path);
void wfile_written_info(char *filename,FILE *out);
int wfile_newer(char *filename1,char *filename2);
int wfile_datecomp(struct tm *d1,struct tm *d2);
int wfile_filename_compare(char *fn1,char *fn2);
int wfile_filename_basename_compare(char *fn1,char *fn2);
int wfile_status(char *filename);
void wfile_relative_basename(char *basename,char *fullname,char *dir);
void wfile_up_one(char *filename);
void wfile_remove_dots(char *path);
void wfile_fullname(char *fullname,char *path,char *spec);
void wfile_fullname_zipex(char *fullname,char *path,char *spec);
char *wfile_nullfile(void);
void wfile_zipex_cleanup(void);
void wfile_basepath(char *dst,const char *src);
void wfile_basespec(char *dst,char *src);
void wfile_addwild(char *dst,char *src);
void wfile_addslash(char *dst);
void wfile_goodpath(char *dst,char *src);
void wfile_expandname(char *expanded,char *filename);
void wfile_noslash(char *dst,char *src);
void wfile_unique_part(char *filename,char *path);
void wfile_reslash(char *filename);
void wfile_slash_this_way(char *filename,int slash);
char *wfile_temppath(char *path);
void wfile_temppath_from_env(char *dir);
char *wfile_tempname(char *dir,char *prefix);
void wfile_abstmpnam_ex(char *filename,char *ext);
void wfile_abstmpnam(char *filename);
int wfile_hushit(char *filename);
int wfile_eitherslash(int c);
int wfile_slash(int c);
double wfile_size(char *filename);
int wfile_copy_file(char *destname,char *srcname,int append);
int wfile_find_in_path(char *dest,char *src,char *path);
int wfile_shorten_ascii(char *filename,char *pattern,int maxlen,
                        int desired_len);
int wfile_unix_style_match(char *pattern,char *name);
int wfile_wild_match_ignore_case(char *pattern,char *name);
int wfile_wild_match(char *pattern,char *name);
int wfile_recfindfirst(char *path,RFIND *rf,int rec);
int wfile_recfindnext(RFIND *rf);
void wfile_recfindclose(RFIND *rf);
int wfile_findfirstdir(char *spec,wfile *wf);
int wfile_findnextdir(wfile *wf);
#ifdef WILLUS_HAVE_FILE64
long long wfile_seek_to(FILE *f,char *pattern);
#else
long wfile_seek_to(FILE *f,char *pattern);
#endif
void wfile_touch(char *filename);
int wfile_symlink_size(char *filename);
int wfile_symlink_date(const char *filename,struct tm *filedate);
FILE *wfile_open_most_recent(char *wildspec,char *mode,int recursive);
int wfile_extract_in_place(char *filename);
int wfile_find_file(char *fullname,char *basename,char *folderlist[],char *drives,
                    int checkpath,int cwd,int exedir,char *envdir);
int wfile_smartfind(char *fullname,char *basename,char *folder,int recursive);
void wfile_remove_file_plus_parent_dir(char *tempfile);
FILE *wfile_fopen_utf8(char *filename,char *mode);
int wfile_remove_utf8(char *filename);
int wfile_rename_utf8(char *filename1,char *filename2);
int wfile_read_ascii_to_buf(char **buf,char *filename);
int wfile_files_match(char *file1,char *file2);
int wfile_file_contains(char *filename,unsigned char *buf,int n);

/* dtcompress.c */
/* From Dirk Thierbach, 31-Dec-2013, avoids custom mod to Z-lib */
typedef void *compress_handle;
compress_handle compress_start(FILE* f, int level);
void compress_done(FILE* f, compress_handle *h);
size_t compress_write(FILE* f, compress_handle h, const void *buf, size_t size);
    
/* win.c */
#ifdef HAVE_WIN32_API
void *win_activewin(void);
void *win_hinstance(void);
char *win_full_exe_name(char *s);
char *win_lasterror(void);
int win_grant_full_file_access(char *filename);
void win_launch(char *exename,char *cmdlineopts);
void win_launch_detail(char *exename,char *cmdlineopts,
                       int showstyle,int priority);
int process_launch(char *exename,char *cmdlineopts,int inherits,
                    int detached,char *pwd,int flags);
void process_close_handles(int index);
int process_launch_ex_ii(char *command,char *cmdlineopts,int inherits,
                         int detached,char *pwd,int flags,int *pnum,
                         char *stdinfile,char *stdoutfile,char *stderrfile);
int process_launch_ex(char *command,char *cmdlineopts,int inherits,
                      int detached,char *pwd,int flags,int *pnum);
int detail_process(char *exename,char *cmdlineopts,int inherits,
                   int swflags,int dwflags,int cflags,char *pwd);
int win_createprocess_utf8(char *exename,char *cmdline,int inherits,int cflags,
                           char *pwd,void *si,void *pi);
int process_done(int *exitcode);
int process_done_ex(int procnum,int *exitcode);
int win_terminate_process(int procnum);
void *win_process_handle(void);
void win_sleep(int ms);
int win_setdir(char *directory);
wmetafile *win_emf_clipboard_ex(int type);
wmetafile *win_emf_clipboard(void);
int win_text_file_to_clipboard(char *filename,FILE *out);
int win_text_file_to_clipboard_ex(char *filename,FILE *out,int nocrs);
int win_buf_to_clipboard(char *lbuf,FILE *out);
char *win_clipboard_to_buf(FILE *out);
int win_clipboard_has_bitmap(void);
int win_clipboard_has_text(void);
void win_clipboard_close(void);
wmetafile *win_emf_create(double width_in,double height_in);
wmetafile *win_emf_close_created_metafile(wmetafile *wmf);
void win_emf_clipboard_close(void);
wmetafile *win_emf_from_metafile(char *metafile);
wmetafile *win_emf_from_file(char *filename);
int win_emf_write_to_file(wmetafile *wmf,char *filename);
int win_emf_write(wmetafile *wmf,FILE *f);
void win_emf_close(wmetafile *wmf,int close_clipboard);
int win_emf_write_prn(wmetafile *wmf,char *printer,char *psfile,
                      int *left,int *bottom,int *right,int *top);
int win_emf_into_emf(wmetafile *dest,wmetafile *src,
                     double dist_from_left_in,double dist_from_top_in,
                     double scale_factor);
void *win_create(char *title,int xpos,int ypos,int width,int height,
                 int scrollbars,void *callback);
int win_still_open(void *winptr);
void win_update(void *handle);
void win_set_foreground(void *handle);
void win_destroy(void *handle);
int win_get_priority(void);
int win_set_priority(int pri);
int win_copy_file(char *destfile,char *srcfile);
int win_fileattr_to_wfile(int winattr);
void win_windate_to_tm(struct tm *filedate,void *wtime);
void win_set_windate_warn(int status);
void win_windate_to_tm_direct(struct tm *filedate,void *wtime);
void win_tm_to_windate(void *wtime,struct tm *filedate);
int win_file_is_ntfs(char *filename);
void win_ntfs_date_to_proper_date(struct tm *date);
void win_proper_date_to_ntfs_date(struct tm *date);
void win_file_windate_to_tm(struct tm *filedate,void *wtime,char *filename);
void win_file_windate_to_tm_direct(struct tm *filedate,void *wtime,char *filename);
void win_tm_to_file_windate(void *fT,struct tm *dd,char *filename);
void win_set_filetime(char *filename,struct tm *date);
void win_set_mod_filetime(char *filename,struct tm *date);
int win_which(char *exactname,char *exename);
int win_most_recent_in_path(char *exactname,char *wildcard);
void *win_thread_create(void *funcptr,void *data);
void win_thread_close(void *thread_id);
int win_thread_terminate(void *thread_id,int exitcode);
void win_thread_exit(int exitcode);
/* voids here are Win32 FILETIME ptrs */
int win_getfiletimes(void *atime,void *ctime,void *mtime,
                     char *filename);
int win_setfiletimes(void *atime,void *ctime,void *mtime,
                     char *filename);
void win_filetime2tm(struct tm *filedate,void *ftime);
void win_tm2filetime(void *_ftime,struct tm *date);
void *win_start_app_get_win(char *syscmd,char *wname,double sleeptime,
                            int ntries,FILE *out);
void *win_find_window(char *wname);
int win_kill_by_name(char *title);
int win_kill_pid(int pid);
void win_get_desktop_directory(char *desktop,int maxlen);
int win_get_path(char *path,int maxlen,int syspath);
int win_set_path(char *path,int syspath);
int win_registry_search(char *data,int maxlen,char *basename,char *keyroot,int recursive);
int win_get_user_and_domain(char *szUser,int maxlen,char *szDomain,int maxlen2);
int win_has_own_window(void);
int win_symlink(char *linkname,char *target,int maxlen,int *linksize);
int win_textout(void *hdc,int x,int y,char *s);
int win_textout_utf8(void *hdc,int x,int y,char *s);
int win_textout_ascii(void *hdc,int x,int y,char *s);
void win_textout_oneline_ascii_ansi(void *hdc,char *buf0,int x,int y);
void win_effect_ansi_code(void *hdc,int code);
int win_gettextextentpoint_ascii_ansi(void *hdc,char *s,int *dx,int *dy);
int max_linelen_ascii_ansi(char *s,int *bytes);
int win_gettextextentpoint_utf8(void *hdc,char *s,long *dx,long *dy);
int win_close_handle(void *handle);
void *win_shared_handle_utf8(char *filename);
int win_relaunch(char *cmdline,int iCmdShow);
#endif

/* winshell.c */
#ifdef HAVE_WINSHELL_FUNCS
int win_resolve_shortcut(void *shortcut,void *target,int maxlen,int wide);
int winshell_get_foldername(char *foldername,char *title);
int winshell_get_foldernamew(short *foldername,char *title);
#endif

/* winshellwapi.c */
#ifdef HAVE_WINSHELL_FUNCS
int willusgui_open_file_ex(char *filename);
#endif

/* winmbox.c */
#ifdef HAVE_WIN32_API
int  winmbox_get_win_pos(void *rect0);
void winmbox_set_win_pos(void *rect0);
int winmbox_message_box(void *parent,char *title,char *message,char *button1,
                        char *button2,char *button3,char *inbuf,int maxlen,
                        int fontsize_pixels,int maxwidth_pixels,int rgbcolor,
                        void *winproc,void **winhandle,int *bcolors);
int winmbox_message_box_ex(void *parent,char *title,char *message,
                        char *button1,char *button2,char *button3,
                        char *inbuf,int maxlen,int fontsize_pixels,
                        int maxwidth_pixels,int rgbcolor,void *myproc,
                        void **window,int *button_colors,void *aboutbox);
int winmbox_message_box_ex2(void *parent,char *title,char *message,
                        char *button1,char *button2,char *button3,
                        char *inbuf,int maxlen,int fontsize_pixels,
                        int maxwidth_pixels,int rgbcolor,void *myproc,
                        void **window,int *button_colors,void *aboutbox,
                        int modal);
int winmbox_message_box_ex3(void *parent,char *title,char *message,
                        char *button[],int nbuttons,
                        char *inbuf,int maxlen,int fontsize_pixels,
                        int maxwidth_pixels,int rgbcolor,void *myproc,
                        void **window,int *button_colors,void *aboutbox,
                        int modal);
int winmbox_login_box(void *parent,char *title,
                      char *message,
                      char *username,int umaxlen,
                      char *password,int pmaxlen,
                      int fontsize_pixels,int maxwidth_pixels,
                      int rgbcolor,int *button_colors);
int winmbox_def_proc(void *hwnd,int iMsg,int wParam,void *lParam);
int winmbox_get_default_button(void);
void winmbox_destroy(void);
void winmbox_message_box_display_message(char *message,int *ypos);
void winmbox_checkbox_button_draw(void *hdc0,void *rect0,int state,void *hfont0,
                                  char *text,int textcolorrgb,int checked,
                                  WILLUSBITMAP *bgbmp,int x0,int y0);
void winmbox_button_draw(void *hdc0,void *rect0,int state,int basecolorrgb,
                         void *hfont0,char *text,int textcolorrgb);
void winmbox_set_font(char *fontname);
void winmbox_terminate(void);
void winmbox_wait(void *mainwin,char *message,int cancel_option);
int  winmbox_wait_cancel(void);
void winmbox_wait_proc_messages(void);
void winmbox_wait_end(void);
int  winmbox_wait_busy(void);
void winmbox_wait_busy_pointer(void);
void winmbox_wait_restore_pointer(void);
void winmbox_wait_normal_pointer(void);
#endif

/* winbmp.c */
#ifdef HAVE_WIN32_API
int  win_clipboard_to_bmp(WILLUSBITMAP *bmp,FILE *out);
int  win_emf_dims(char *filename,double *width_in,double *height_in);
int  win_emf_to_bmp(wmetafile *wmf,int dpi,WILLUSBITMAP *bmp,FILE *out);
int  win_emf_write_gif(wmetafile *wmf,int dpi,char *giffile,int quiet);
int  bmp_show_bmp(WILLUSBITMAP *bmp,void *handle,int x0,int y0);
int  bmp_show_bmp_ex(WILLUSBITMAP *bmp,void *handle,int x0,int y0,int update);
void bmp_blit_to_hdc(WILLUSBITMAP *bmp,void *hdc,int x0,int y0);
void bmp_blit_to_hdc_ex(WILLUSBITMAP *bmp,void *hdc,int x0,int y0,int width,int height,
                        int xs,int ys);
void bmp_show_bmp_xparent(WILLUSBITMAP *bmp,void *handle,int x0,int y0,int tr,int tg,int tb);
int  bmp_get_bmp(WILLUSBITMAP *bmp,void *handle,int x0,int y0);
void bmp8_win32_palette_init(WILLUSBITMAP *bmp);
void bmp8_win32_palette_set(WILLUSBITMAP *bmp);
void bmp8_win32_palette_free(WILLUSBITMAP *bmp);
void win_icon_free(void *icon);
void win_icons_from_exe(void **iconr,void **smalliconr);
#endif

/* wincomdlg.c */
#ifdef HAVE_WIN32_API
int wincomdlg_get_filename(char *filename,int maxlen,char *filter,char *title,char *defext,
                           int multiselect,int must_exist,int for_writing);
int wincomdlg_get_filenamew(short *filename,int maxlen,char *filter,char *title,char *defext,
                            int multiselect,int must_exist,int for_writing);
#endif

/* wsys.c */
#define system_header(progname,verstring,author) \
    { char os[32],chip[32],compiler[32]; \
    system_version(NULL,os,chip,compiler); \
    aprintf(ANSI_CYAN "%s %s" ANSI_NORMAL "%s%s (compiled %s, %s)\n" \
        "    Compiled by %s for %s on %s\n\n", \
       progname,verstring,author==NULL || author[0]=='\0' ? "":" ", \
       author==NULL ? "" : author,__TIME__,__DATE__,compiler,os,chip); }
#define WPID_NO_PROCESS  0
#define WPID_RUNNING     1
#define WPID_SLEEPING    2
#define WPID_UNKNOWN     3
void   wsys_system_version(char *system,char *_os,char *_chip,char *_compiler);
int    wsys_win32_api(void);
int    wsys_wpid_status(int wpid);
void   wsys_sleep(int secs);
void   wsys_sleep_ms(int ms);
int    wsys_num_cpus(void);
char  *wsys_full_exe_name(char *s);
void   wsys_append_nul_redirect(char *s);
int    wsys_which(char *exactname,char *exename);
int    wsys_most_recent_in_path(char *exename,char *wildcard);
void   wsys_computer_name(char *name,int maxlen);
int    wsys_filename_8dot3(char *dst,char *src,int maxlen);
double wsys_year_double(struct tm *date);
double wsys_utc_offset(void);
char  *wsys_utc_string(void);
void   wsys_enter_to_exit(char *mesg);
int    wsys_set_decimal_period(int setit);
int    wsys_set_envvar(char *varname,char *value,int system);
int    wsys_get_envvar_ex(char *varname,char *value,int maxlen);
int    wsys_file_lock(char *filename);
int    wsys_file_unlock(char *filename,int fd);
int    wsys_shell_command(char *cmd,char *stdoutfile,char *stderrfile);

/* token.c */
typedef struct
    {
    char *p;
    int index;
    int i;
    char **argv;
    int argc;
    char cmdarg[1024];
    } CMDLINEINPUT;
void cmdlineinput_init(CMDLINEINPUT *cl,int argc,char *argv[],char *opt_string);
char *cmdlineinput_next(CMDLINEINPUT *cl);
int  token_next_from_string(char *dst,char *src,int *index,int max);
void token_set_white(char *s);
void token_set_escapes(int status);
int  token_next(FILE *f,char *string,int max,int sameline,int *linenum,int *quoted);


/* filelist.c */
typedef struct
    {
    char   *name;       /* v3.18 change */
    struct tm date;     /* File date */
    double  size;       /* File size */
    int     attr;       /* File attr */
    } FLENTRY;

typedef struct
    {
    char    dir[MAXFILENAMELEN];  /* Base directory, doesn't end in a slash */
    FLENTRY *entry;
    size_t  n;
    size_t  nmax;       /* Max number of FLENTRY before realloc needed */
    int     sorted;     /* 0 = unsorted, 1=by name, 2=by date */
    size_t  bytes_allocated;  /* Total bytes allocated */
    char   *databuf;    /* Beginning of data buffer = string space followed */
                        /* by FLENTRY space.                                */
    size_t  nc;         /* Number of string chars being used. */
    size_t  ncmax;      /* Max number of strings before realloc needed */
    } FILELIST;

void filelist_convert_symlink_sizes(FILELIST *fl);
double filelist_total_bytes(FILELIST *fl);
void filelist_redir(FILELIST *fl,char *newdir);
void filelist_copy(FILELIST *dst,FILELIST *src);
void filelist_hushlist(FILELIST *fl);
void filelist_hushlist_fast(FILELIST *fl);
void filelist_diff(FILELIST *newf,FILELIST *arch,FILELIST *disk);
void filelist_diff_in_situ_fast(FILELIST *dst,FILELIST *src);
int flentry_different(FLENTRY *e1,FLENTRY *e2);
void filelist_combine(FILELIST *newf,FILELIST *src1,FILELIST *src2,int newer);
void filelist_combine_in_situ(FILELIST *dst,FILELIST *src,int newer);
int flentry_index(FILELIST *fl,FLENTRY *en);
void filelist_sort_by_date(FILELIST *fl);
void filelist_sort_by_size(FILELIST *fl);
void filelist_sort_by_name(FILELIST *fl);
void filelist_sort_by_basename(FILELIST *fl);
void filelist_sort_by_name_index1(FILELIST *fl);
void filelist_sort_by_name_index2(FILELIST *fl);
int filelist_name_index1(char *s);
int filelist_name_index2(char *s);
int filelist_span_days(FILELIST *fl);
void filelist_remove_fast(FILELIST *fl,char *pattern);
void filelist_chdir_fast(FILELIST *fl,char *folder);
void filelist_keep_only_fast(FILELIST *fl,char *pattern);
void filelist_keep_only(FILELIST *fl,char *pattern);
void filelist_remove(FILELIST *fl,char *pattern);
int filelist_fill_from_disk(FILELIST *fl,char *dirname,char *include_only[],
                            char *exclude[],int recursive,int dirstoo);
int filelist_fill_from_disk_1(FILELIST *fl,char *filespec,
                              int recursive,int dirstoo);
int filelist_create_zipfile(FILELIST *fl,char *zipfile,FILE *out);
void filelist_date_recursively(FILELIST *fl);
void filelist_zero_seconds(FILELIST *fl);
void filelist_round_seconds(FILELIST *fl);
void filelist_adjust_archive_datestamps_for_dst(FILELIST *fl,char *zipfile);
int filelist_write_tar_list(FILELIST *fl,char *filename);
int filelist_fill_from_zip(FILELIST *fl,char *zipfile,char *wildspec);
int filelist_fill_from_archive(FILELIST *fl,WZFILE *f,int append,int dirstoo);
int filelist_fill_from_archive_ex(FILELIST *fl,WZFILE *f,int append,int dirstoo,
                                  char *prepend,char *include_only[],char *exclude[]);
void filelist_write_zipstyle_list(FILELIST *fl,FILE *out);
void filelist_write_7zstyle_list(FILELIST *fl,FILE *out);
int filelist_add_entry(FILELIST *fl,FLENTRY *entry);
int filelist_add_entry_ex(FILELIST *fl,FLENTRY *entry,char *namebuf);
int filelist_write_to_file(FILELIST *fl,char *filename);
int filelist_read_from_file(FILELIST *fl,char *filename);
void filelist_new_entry_name(FILELIST *fl,int index,char *newname);
void filelist_filter(FILELIST *fl,char *include[],char *exclude[]);
void filelist_add_path_dirs(FILELIST *fl);
void filelist_add_dirs_only(FILELIST *fl,char *wildspec);
void filelist_fill_from_dirs(FILELIST *fl,FILELIST *dirlist,char *wildspec);
void filelist_delete_entry(FILELIST *fl,int index);
void filelist_copy_entry(FILELIST *fl,int index,FLENTRY *entry);
/* void filelist_alloc(FILELIST *fl,int entries,int cps); */
void filelist_clear(FILELIST *fl);
void filelist_init(FILELIST *fl);
void filelist_free(FILELIST *fl);
int filelist_use_file(char *fullname,char *include_only[],char *exclude[]);
int filelist_dir_excluded(char *dirname,char *include_only[],char *exclude[]);
int filelist_dir_name_match(char *pattern,char *dirname);
void filelist_remove_files_larger_than(FILELIST *fl,double bytes);
void filelist_reslash(FILELIST *fl);
int filelist_fill_from_ar(FILELIST *fl,char *arfile);

/* linux.c */
int linux_which(char *exactname,char *exename);
int linux_most_recent_in_path(char *exactname,char *wildcard);


/* wininet.c */
/* (must come after filelist declarations) */
#ifdef WIN32
int   wininet_query_option(wfile *wf,int option,void *buf,int maxlen);
int   wininet_set_option(wfile *wf,int option,void *value,int nbytes);
void  wininet_timeout_settings(wfile *wf);
void  wininet_set_timeout(double seconds,int retries);
int   wininet_httpgetdata(void *handle,char *data,int maxlen);
int   wininet_httpenduri(void *handle);
void  wininet_httpend(wfile *wf);
#endif /* WIN32 */
int inet_httpget(char *dstname,char *lurl);

/* point2d.c */
typedef struct
    {
    double  x,y;
    } POINT2D;
typedef POINT2D VECTOR2D;
typedef struct
    {
    POINT2D  p[3];
    } TRIANGLE2D;
typedef struct
    {
    POINT2D p[2];
    } LINE2D;
typedef struct
    {
    double   rgb[3];
    } RENDER_COLOR;
typedef struct
    {
    POINT2D  p[2];
    } RENDER_CLIPBOX;
typedef struct
    {
    double  x,y,z;
    } POINT3D;
typedef struct
    {
    POINT3D p[3];
    } TRIANGLE3D;

#define p2d_same(a,b)  ((a).x==(b).x && (a).y==(b).y)
#define p2d_equal(a,b) ((a).x==(b).x && (a).y==(b).y)
#define p2d_slope(p1,p2) (((p2).y-(p1).y)/((p2).x-(p1).x))
#define p2d_dist(p1,p2) (sqrt(((p2).x-(p1).x)*((p2).x-(p1).x)  \
                          + ((p2).y-(p1).y)*((p2).y-(p1).y)))
#define p2d_x_intercept(y0,p1,p2) ((p1).x+(y0-(p1).y)*((p2).x-(p1).x)/((p2).y-(p1).y))
#define p2d_y_intercept(x0,p1,p2) ((p1).y+(x0-(p1).x)*((p2).y-(p1).y)/((p2).x-(p1).x))
void p2d_swap(POINT2D *a,POINT2D *b);
POINT2D p2d_point(double x,double y);
TRIANGLE2D tri2d_triangle(POINT2D p1,POINT2D p2,POINT2D p3);
int p2d_is_zero(POINT2D *p);
double p2d_magnitude(VECTOR2D *v);
double p2d_sine_angle_between(VECTOR2D *v1,VECTOR2D *v2);
double p2d_angle_between_deg(VECTOR2D *v1,VECTOR2D *v2);
void p2d_min_angles(POINT2D *p,int n,double *mostneg_deg,
                                     double *closest_to_zero_deg);
POINT2D p2d_vector(POINT2D *p1,POINT2D *p2);
int tri2d_point_inside(TRIANGLE2D *tri,POINT2D p);
double tri2d_point_interp(TRIANGLE2D *t,POINT2D p0,double *val);
VECTOR2D p2d_normalize(VECTOR2D v);
void tri2d_sort_ypoints(TRIANGLE2D *tri);
int tri2d_zero_area(TRIANGLE2D *tri);
double tri2d_area(TRIANGLE2D *tri);
int p2d_tri_line_intersect(TRIANGLE2D *tri,double *val,LINE2D *line,
                           POINT2D *pout,double *vout);
int p2d_line_line_intersection(LINE2D *line1,LINE2D *line2,POINT2D *point);
double p2d_point_line_distance(LINE2D *line,POINT2D *point);
void p2d_remove_duplicate_xcoords(POINT2D *p,int *n);
void p2d_sort_by_xcoord(POINT2D *x,int n);
void p2d_sort_by_theta(POINT2D *x,int n);

/* render.c */
#define RENDER_TYPE_SET             1
#define RENDER_TYPE_OR              2
#define RENDER_TYPE_XOR             3
#define RENDER_TYPE_ADD             4
#define RENDER_TYPE_ANTIALIASED     5
void render_init(void);
void render_set_clipbox(double x1,double y1,double x2,double y2);
void render_set_clipbox_pts(double x1,double y1,double x2,double y2);
void render_restore_clipbox(double x1,double y1,double x2,double y2);
void render_get_clipbox(double *x1,double *y1,double *x2,double *y2);
RENDER_COLOR render_color(double r,double g,double b);
void render_circle(WILLUSBITMAP *bmp,double xc,double yc,double radius,
                   int nsteps,RENDER_COLOR *rcolor,RENDER_COLOR *bgcolor,
                   int render_type);
void render_box(WILLUSBITMAP *bmp,double x1,double y1,
                               double x2,double y2,
                               double btx,double bty,
                               RENDER_COLOR *fgc,
                               RENDER_COLOR *bgc,int render_type);
void render_rect(WILLUSBITMAP *bmp,double x1,double y1,
                                double x2,double y2,
                                RENDER_COLOR *fgc,RENDER_COLOR *bgc,
                                int render_type);
void render_triangle(WILLUSBITMAP *bmap,TRIANGLE2D *tri,RENDER_COLOR *rcolor,
                     RENDER_COLOR *bgcolor,int render_type);
int render_clipped_triangle(POINT2D *clippath,int *nc,
                            RENDER_CLIPBOX *box,TRIANGLE2D *triangle);
void render_triangle_3d(WILLUSBITMAP *bmp,double *zbuffer,
                        TRIANGLE3D *srctri,RENDER_COLOR *color,
                        RENDER_COLOR *edge_color);
void rendercolor_rainbow_colorscale(RENDER_COLOR *rcolor,double scale);
int intcolor_from_rendercolor(RENDER_COLOR *rcolor);
RENDER_COLOR rendercolor_from_intcolor(int i);
double rendercolor_diff(RENDER_COLOR *rc1,RENDER_COLOR *rc2);
/* Functions in points */
void render_set_point_size(WILLUSBITMAP *bmp,double width,double height);
void render_set_fg_bg_rtype(RENDER_COLOR *fgc,RENDER_COLOR *bgc,
                                   int render_type);
int render_get_rtype(void);
void render_setlinewidth_pts(double lw);
void render_setlinecap(int lc); /* 0=butt, 1=circle, 2=project */
void render_setdash_pts(double *dash,double offset);
double render_dash_index(void);
void render_position_pixels(double *xpx,double *ypx);
void render_position_pts(double *xpts,double *ypts);
void render_moveto_pts(double x,double y);
void render_dash_index_and_offset(double index,int *ii,double *dashoff);
void render_lineto_pts(double x,double y);
void render_line_pts(double x1,double y1,double x2,double y2);
void render_outline_rect_pts(double x1,double y1,double x2,double y2);
void render_rect_pts(double x1,double y1,double x2,double y2,
                     double x3,double y3,double x4,double y4);
void render_tri_pts(double x1,double y1,double x2,double y2,
                    double x3,double y3);
void render_partial_circle_pts(double xc,double yc,double radius,
                               double theta0,double theta1,int nsteps);

/* willusversion.c */
char  *willuslibversion (void);

/* wgs.c */
#ifdef HAVE_GHOSTSCRIPT
void willusgs_set_device_width_and_height_pts(int w,int h);
int willusgs_read_pdf_or_ps_bmp(WILLUSBITMAP *bmp,char *filename,int pageno,double dpi,FILE *out);
int willusgs_ps_to_pdf(char *dstfile,char *srcfile,FILE *out);
int willusgs_init(FILE *out);
int willusgs_exec(int argc,char *argv[],FILE *out);
void willusgs_close(void);
#endif

/* ocr.c */
void ocrwords_queue_bitmap(OCRWORDS *words,WILLUSBITMAP *bmp8,int dpi,
                           int c1,int r1,int c2,int r2,int lcheight);
double ocrwords_multithreaded_ocr(OCRWORDS *words,void **ocr_api,int nthreads,int type,int target_dpi);
void ocr_text_proc(char *s,int allow_spaces);

#ifdef HAVE_GOCR_LIB
/* ocrgocr.c */
void gocr_single_word_from_bmp8(char *text,int maxlen,WILLUSBITMAP *bmp8,
                                int x1,int y1,int x2,int y2,int allow_spaces,
                                int std_proc);
void gocr_ocrwords_from_bmp8(OCRWORDS *ocrwords,WILLUSBITMAP *bmp8,
                             int x1,int y1,int x2,int y2,int allow_spaces,
                             int std_proc);
#endif

#ifdef HAVE_TESSERACT_LIB
/* ocrtess.c */
/*
typedef struct
    {
    int top,left,bottom,right,baseline;
    char *utf8;
    } OCRTESSWORD;
typedef struct
    {
    OCRTESSWORD *word;
    int na,n;
    } OCRTESSWORDS;
*/
typedef struct
    {
    char langname[48];
    char langurl[256];
    } OCRTESSLANG;

typedef struct
    {
    OCRTESSLANG *otl;
    int n,na;
    } OCRTESSLANGS;

char *ocrtess_lang_by_index(char *lang,int index);
int ocrtess_lang_count(char *langstr);
void ocrtess_set_logfile(char *filename);
void ocrtess_debug_message(char *message);
int ocrtess_lang_exists(char *datadir,char *lang);
int ocrtess_lang_get_from_github(char *datadir,char *lang);
void *ocrtess_init(char *datadir,char *tesspath,int maxtesspathlen,
                   char *lang,FILE *out,char *initstr,int maxlen,int *status);
void ocrtess_lang_default(char *datadir,char *tesspath,int maxtesspathlen,
                          char *langdef,int maxlen,char *debugstr,int maxdebug,int use_ansi);
void ocrtess_datapath(char *datapath,char *suggested,int maxlen);
int ocrtess_isfast(char *lang);
void ocrtess_baselang(char *dst,char *src,int maxlen);
void ocrtess_url(char *url0,int maxlen,int fast);
void ocrtess_end(void *api);
char *ocrtess_language_name(char *lang);
/*
void ocrtesswords_init(OCRTESSWORDS *ocrtesswords);
void ocrtesswords_free(OCRTESSWORDS *ocrtesswords);
void ocrtesswords_add_ocrtessword(OCRTESSWORDS *ocrtesswords,int left,int top,
                                  int right,int bottom,int baseline,char *text);
*/
void ocrtess_ocrwords_from_bmp8(void *api,OCRWORDS *words,WILLUSBITMAP *bmp8,
                                   int x1,int y1,int x2,int y2,int dpi,
                                   int segmode,double downsample,FILE *out);
void ocrtess_from_bmp8(void *api,char *text,int maxlen,WILLUSBITMAP *bmp8,
                                   int x1,int y1,int x2,int y2,int dpi,
                                   int segmode,int allow_spaces,
                                   int std_proc,FILE *out);
/*
int ocrtesslangs_get_language_selection(OCRTESSLANGS *otl);
void ocrtesslangs_init(OCRTESSLANGS *otl);
void ocrtesslangs_add_one(OCRTESSLANGS *otl,OCRTESSLANG *tl1);
void ocrtesslangs_free(OCRTESSLANGS *otl);
*/
#endif

/* pdffonts.c */
typedef struct
    {
    int cid;    /* cid = 0xAAABB where 0xAAA is the font # and 0xBB is the CID */
    int unicode;
    } WILLUSCHARMAP;
/*
** Array of mapping from character ID's to unicode values.
** Populated for each new page.
*/
typedef struct
    {
    WILLUSCHARMAP *cmap;
    int n;
    int na;
    } WILLUSCHARMAPLIST;

typedef struct
    {
    double abovebase;
    double belowbase;
    double x0;
    double width;
    double nextchar;
    } WILLUSCHARINFO;



/* wpdf.c */
/* PDF file support functions--no dependence on MuPDF */
typedef struct
    {
    int pageno;
    double finerot_deg;
    double rot_deg;
    double page_width_pts;
    double page_height_pts;
    double x0_pts;
    double y0_pts;
    double crop_width_pts;
    double crop_height_pts;
    } WPDFSRCBOX;

typedef struct
    {
    int dstpage;     /* Dest page */
    /*
    ** x0,y0,w,h,srcrot_deg,src_width_pts,src_height_pts are used INTERNALLY by wmupdf.c
    */
    double x0,y0;    /* x0,y0, in points, of lower left point on transformed source page */
                     /* (Used internally by wmupdf.c) */
    double w,h;      /* width and height of transformed source rectangle in points */
                     /* (Used internally by wmupdf.c) */
    double x1,y1;    /* (x,y) position of lower left source point on destination page, in points */
    double scale;    /* Scale rectangle by this factor on destination page */
    double srcrot_deg;  /* Rotation of source selection rectangle about x0,y0 */
                        /* (Used internally by wmupdf.c) */
    double dstrot_deg;  /* Rotation of destination rectangle about x1,y1 */
    double userx,usery; /* For user use--not used by wmupdf.c */
    double src_width_pts,src_height_pts;  /* Width/height of transformed source page in points */
                                          /* (Used internally by wmupdf.c) */
    double dst_width_pts,dst_height_pts;  /* Width/height of device page in points */
    WPDFSRCBOX srcbox;
    } WPDFBOX;

typedef struct
    {
    WPDFBOX *box;
    int n;
    int na;
    } WPDFBOXES;

typedef struct
    {
    char producer[128];  /* Producer */
    char author[256];    /* Author */
    char title[256];     /* Title */
    double width_pts;    /* Destination page width in pts. */
    double height_pts;   /* Destination page height in pts. */
    int srcpage;                 /* Ignored by wmupdf_remake_pdf */
    double srcpage_rot_deg;      /* Ignored by wmupdf_remake_pdf */
    double srcpage_fine_rot_deg; /* Ignored by wmupdf_remake_pdf */
    WPDFBOXES boxes;
    } WPDFPAGEINFO;
/*
** Positions are from UPPER left corner of page
** It is expected that x2>x1 and y2>y1 (i.e. y2 is the bottom of the character)
*/
typedef struct
    {
    int ucs;      /* character */
    double xp,yp; /* Left baseline position of char */
    double x1,y1; /* bounding box upper left corner in points */
    double x2,y2; /* bounding box lower right corner in points */
    } WTEXTCHAR;

typedef struct
    {
    WTEXTCHAR *wtextchar;
    double width,height; /* width/height of page in points */
                         /* (used to rotate chars boxes) */
    int n,na;
    int sorted;
    } WTEXTCHARS;

void wpdfboxes_init(WPDFBOXES *boxes);
void wpdfboxes_free(WPDFBOXES *boxes);
void wpdfboxes_insert_box(WPDFBOXES *boxes,WPDFBOX *box,int index);
void wpdfboxes_add_box(WPDFBOXES *boxes,WPDFBOX *box);
void wpdfboxes_delete(WPDFBOXES *boxes,int n);
void wpdfbox_unrotate(WPDFBOX *box,double deg);
void wpdfbox_determine_original_source_position(WPDFBOX *box);
void wpdfpageinfo_sort(WPDFPAGEINFO *pageinfo);
void wpdfpageinfo_scale_source_boxes(WPDFPAGEINFO *pageinfo,double doc_scale_factor);
void wtextchars_init(WTEXTCHARS *wtc);
void wtextchars_free(WTEXTCHARS *wtc);
void wtextchars_clear(WTEXTCHARS *wtc);
void wtextchars_add_wtextchar(WTEXTCHARS *wtc,WTEXTCHAR *textchar);
void wtextchars_remove_wtextchar(WTEXTCHARS *wtc,int index);
void wtextchars_rotate_clockwise(WTEXTCHARS *wtc,int rot_deg);
void wtextchars_text_inside(WTEXTCHARS *src,char **text,double x1,double y1,double x2,double y2);
void wtextchars_get_chars_inside(WTEXTCHARS *src,WTEXTCHARS *dst,double x1,double y1,
                                 double x2,double y2);
void wtextchars_sort_vertically_by_position(WTEXTCHARS *wtc,int type);
void wtextchars_sort_horizontally_by_position(WTEXTCHARS *wtc);
void wtextchar_array_sort_horizontally_by_position(WTEXTCHAR *x,int n);
void wtextchars_to_strbuf_formatted(WTEXTCHARS *wtcs,STRBUF *sbuf);
void wtextchars_scale_page(WTEXTCHARS *wtextchars,double scale_factor);
void wtextchars_to_easyplot(WTEXTCHARS *wtcs,char *filename);

/* bmpmupdf.c */
/* Mupdf / bitmap functions */
#ifdef HAVE_MUPDF_LIB
int bmpmupdf_pdffile_to_bmp(WILLUSBITMAP *bmp,char *filename,int pageno,double dpi,int bpp);
void wmupdf_cbzinfo_get(char *filename,int *pagelist,char **buf0);
int bmpmupdf_pdffile_width_and_height(char *filename,int pageno,double *width_in,double *height_in);
#endif /* HAVE_MUPDF_LIB */

/* wmupdf.c */
/* Mupdf support functions */
#ifdef HAVE_MUPDF_LIB
int  wmupdf_numpages(char *filename);
int  wmupdf_info_field(char *infile,char *label,char *buf,int maxlen);
int  wmupdf_remake_pdf(char *infile,char *outfile,WPDFPAGEINFO *pageinfo,int use_forms,
                       WPDFOUTLINE *wpdfoutline,WILLUSBITMAP *coverimage,FILE *out);
/* Character position map */
int  wtextchars_fill_from_page(WTEXTCHARS *wtc,char *filename,int pageno,char *password);
int  wtextchars_fill_from_page_ex(WTEXTCHARS *wtc,char *filename,int pageno,char *password,
                                 int boundingbox);
WPDFOUTLINE *wpdfoutline_read_from_pdf_file(char *filename);
void wmupdf_utf8_strbuf_from_pdf(STRBUF *sbuf,char *pdffile0,int pageno0,
                                 double left,double top,double right, double bottom);
#endif /* HAVE_MUPDF_LIB */

/* wmupdfinfo.c */
/* Mupdf support functions */
#ifdef HAVE_MUPDF_LIB
double wmupdfinfo_get_max_bitmap_size_sqpix(char *filename,int pagenum);
void   wmupdfinfo_get(char *filename,int *pagelist,char **buf);
#endif

#ifdef HAVE_DJVU_LIB
/* bmpdjvu.c */
/* djvu supported functions */
int bmpdjvu_djvufile_to_bmp(WILLUSBITMAP *bmp,char *infile,int pageno,
                            int dpi,int bpp,FILE *out);
void bmpdjvu_info_get(char *filename,int *pagelist,char **buf0);
int bmpdjvu_numpages(char *infile);
WPDFOUTLINE *wpdfoutline_read_from_djvu_file(char *filename);
int wtextchars_fill_from_djvu_page(WTEXTCHARS *wtcs,char *filename,int pageno,int boundingbox);
#endif /* HAVE_DJVU_LIB */


/* gslpolyfit.c */
void gslpolyfit(double *x,double *y,int n,int degree,double *c);
#define wpolyfitd gslpolyfit
/* wgui.c */
#define WILLUSGUICONTROL_TYPE_BUTTON       1
#define WILLUSGUICONTROL_TYPE_LISTBOX      2
#define WILLUSGUICONTROL_TYPE_EDITBOX      3
#define WILLUSGUICONTROL_TYPE_DROPDOWNLIST 4
/* Text field w/up and down arrow for adjustment */
#define WILLUSGUICONTROL_TYPE_UPDOWN       5
#define WILLUSGUICONTROL_TYPE_UPDOWN2      6
#define WILLUSGUICONTROL_TYPE_CHECKBOX     7
#define WILLUSGUICONTROL_TYPE_SCROLLABLEBITMAP 8
#define WILLUSGUICONTROL_TYPE_BITMAP       9
#define WILLUSGUICONTROL_TYPE_BITMAP_CROP  10

#define WILLUSGUIACTION_DRAW_CONTROL     1
#define WILLUSGUIACTION_INIT             2
#define WILLUSGUIACTION_TIMER_TICK       3
#define WILLUSGUIACTION_ENTER_PRESS      4
#define WILLUSGUIACTION_ESC_PRESS        5
#define WILLUSGUIACTION_CONTROL_PRESS    6
#define WILLUSGUIACTION_MENU_SELECTION   7
#define WILLUSGUIACTION_REPAINT          8
#define WILLUSGUIACTION_CLOSE            9
#define WILLUSGUIACTION_GETMINSIZE       10
#define WILLUSGUIACTION_WINDOWSIZECHANGE 11
#define WILLUSGUIACTION_STARTING_RESIZE  12
#define WILLUSGUIACTION_ENDING_RESIZE    13
#define WILLUSGUIACTION_SETFOCUS         14
#define WILLUSGUIACTION_LOSTFOCUS        15
#define WILLUSGUIACTION_SELECTION_CHANGE 16
#define WILLUSGUIACTION_UPDOWN_UP        17
#define WILLUSGUIACTION_UPDOWN_DOWN      18
#define WILLUSGUIACTION_UPDOWN_EDIT      19
#define WILLUSGUIACTION_UPDOWN2_DLEFT    20
#define WILLUSGUIACTION_UPDOWN2_LEFT     21
#define WILLUSGUIACTION_UPDOWN2_RIGHT    22
#define WILLUSGUIACTION_UPDOWN2_DRIGHT   23
#define WILLUSGUIACTION_DESTROY          24
#define WILLUSGUIACTION_DROPFILES        25
#define WILLUSGUIACTION_CREATE           26
#define WILLUSGUIACTION_CONTEXTMENU      27
#define WILLUSGUIACTION_RBUTTONDOWN      28

#define WILLUSGUICONTROL_ATTRIB_INACTIVE    0x0001
#define WILLUSGUICONTROL_ATTRIB_READONLY    0x0002
#define WILLUSGUICONTROL_ATTRIB_MULTILINE   0x0004
#define WILLUSGUICONTROL_ATTRIB_SCROLLBARS  0x0008
#define WILLUSGUICONTROL_ATTRIB_MULTISELECT 0x0010
#define WILLUSGUICONTROL_ATTRIB_CHECKED     0x0020
#define WILLUSGUICONTROL_ATTRIB_NOKEYS      0x0040

typedef struct
    {
    int left,right,top,bottom;
    } WILLUSGUIRECT;

typedef struct
    {
    void *handle;
    int size;     /* pixels */
    } WILLUSGUIFONT;

typedef struct _willusguicontrol
    {
    void *handle;
    int type;
    WILLUSGUIRECT rect;
    WILLUSGUIFONT font;
    char name[32];       /* (Unique) name of control--drawn on button if button */
    int color;
    int index;
    int attrib;          /* See WILLUSGUIACTION_ATTRIB_... defines */
    /*
    ** flags & 7 = config preset button index (starting at 1).
    */
    int flags;
    void *subhandle[4]; /* Handles to related controls */
    struct _willusguicontrol *parent;
    char label[48];      /* Drawn with or next to control */
    int labeljust;       /* label justification */
    int labelx,labely;   /* x,y position of label */
    /* Scrollable bitmap controls */
    int sbitmap_size;    /* Scrollable bitmap toggle */
    WILLUSBITMAP *obmp;     /* Original size bitmap */
    WILLUSBITMAP bmp;       /* Sized bitmap for display in Window */
    /* Bitmap rectangle controls */
    int timer_id;
    int rdcount; /* rectangle draw count */
    double dpi,dpi_rendered;
    WILLUSGUIRECT rectmarked;
    WILLUSGUIRECT rectanchor;
    WILLUSGUIRECT crosshair;
    WILLUSGUIRECT anchor;
    } WILLUSGUICONTROL;

typedef struct
    {
    WILLUSGUICONTROL *control; /* Who the message is from */
    int guiaction;       /* message action */
    int param[2];        /* passed params */
    void *ptr[2];        /* pointers */
    } WILLUSGUIMESSAGE;

typedef WILLUSGUICONTROL WILLUSGUIWINDOW;

void willusgui_set_altkey_margin_inches(double inches);
void willusgui_sbitmap_set_page(int pageno,int total_pages);
int  willusgui_dprintf(char *fmt,...);
void willusgui_init(void);
void willusgui_close(void);
void willusgui_set_cursor(int type);
int  willusgui_open_file(char *filename);
WILLUSGUIWINDOW *willusgui_window_find(void *oshandle);
void willusgui_window_text_render(WILLUSGUIWINDOW *win,WILLUSGUIFONT *font,char *text,int x0,int y0,
                                   int fgcolor,int bgcolor,int justification,WILLUSGUIRECT *rect);
void willusgui_window_text_extents(WILLUSGUIWINDOW *win,WILLUSGUIFONT *font,char *string,WILLUSGUIRECT *rect);
void willusgui_window_draw_line(WILLUSGUIWINDOW *win,int x0,int y0,int x1,int y1,
                                                 int pixwidth,int rgbcolor);
void willusgui_window_draw_rect_filled(WILLUSGUIWINDOW *win,WILLUSGUIRECT *rect,int rgb);
void willusgui_window_draw_path_filled(WILLUSGUIWINDOW *win,int *x,int *y,int n,int rgb);
int  willusgui_control_nlines(WILLUSGUICONTROL *control);
void willusgui_window_draw_crosshair(WILLUSGUIWINDOW *win,int x,int y,int rgb);
int  willusguirect_cursor_type(WILLUSGUIRECT *rect,WILLUSGUIRECT *winrect,int x,int y);
void willusguirect_bound(WILLUSGUIRECT *rect,WILLUSGUIRECT *brect);
void willusguirect_sort(WILLUSGUIRECT *rect);
void willusgui_window_draw_rect_outline(WILLUSGUIWINDOW *win,WILLUSGUIRECT *rect,int rgb);
void willusgui_set_instance(void *instanceptr);
void *willusgui_instance(void);
void willusgui_window_register(WILLUSGUIWINDOW *window);
void willusgui_window_deregister(WILLUSGUIWINDOW *window);
void willusgui_control_create(WILLUSGUICONTROL *control);
void willusgui_control_enable(WILLUSGUICONTROL *control,int enabled);
void willusgui_control_set_text(WILLUSGUICONTROL *control,char *text);
void willusgui_control_get_text(WILLUSGUICONTROL *control,char *text,int maxlen);
int  willusgui_control_get_textlen(WILLUSGUICONTROL *control);
void willusgui_control_scroll_to_bottom(WILLUSGUICONTROL *control);
int  willusgui_window_get_rect(WILLUSGUIWINDOW *win,WILLUSGUIRECT *guirect);
int  willusgui_get_desktop_workarea(WILLUSGUIRECT *guirect);
int  willusgui_window_set_pos(WILLUSGUIWINDOW *win,WILLUSGUIRECT *guirect);
int  willusgui_window_get_useable_rect(WILLUSGUIWINDOW *win,WILLUSGUIRECT *guirect);
void willusgui_window_accept_draggable_files(WILLUSGUIWINDOW *win);
void willusgui_window_timer_init(WILLUSGUIWINDOW *win,int ms);
void willusgui_window_menus_init(WILLUSGUIWINDOW *win,char *menus[]);
int  willusgui_message_box(WILLUSGUIWINDOW *parent,char *title,char *message,char *button1,
                            char *button2,char *button3,char *inbuf,int maxlen,
                            int fontsize_pixels,int maxwidth_pixels,int rgbcolor,
                            int *bcolors,WILLUSGUIRECT *rect,int modal);
void willusgui_send_quit_message(void);
void willusgui_control_init(WILLUSGUICONTROL *control);
int  willusgui_control_close(WILLUSGUICONTROL *control);
int  willusgui_control_close_ex(WILLUSGUICONTROL *control,int caller);
void willusgui_control_draw_label(WILLUSGUICONTROL *control,WILLUSGUIRECT *rect);
void willusgui_control_redraw(WILLUSGUICONTROL *control,int children_too);
void willusgui_font_release(WILLUSGUIFONT *font);
void willusgui_font_get(WILLUSGUIFONT *font);
/*
int  willusgui_font_is_calibri(void);
*/
void willusgui_font_init(WILLUSGUIFONT *font);
void willusgui_start_browser(char *link);
int  willusgui_control_get_checked(WILLUSGUICONTROL *control);
void willusgui_control_set_checked(WILLUSGUICONTROL *control,int checked);
int  willusgui_control_dropdownlist_get_selected_item(WILLUSGUICONTROL *control,char *buf);
int  willusgui_control_listbox_get_item_count(WILLUSGUICONTROL *control);
int  willusgui_control_listbox_get_selected_items_count(WILLUSGUICONTROL *control,int *selected_indices,
                                                         int maxsel);
int  willusgui_control_listbox_select_item(WILLUSGUICONTROL *control,char *string);
void willusgui_control_listbox_clear(WILLUSGUICONTROL *control);
void willusgui_control_listbox_add_item(WILLUSGUICONTROL *control,char *text);
int  willusgui_control_listbox_get_item_text(WILLUSGUICONTROL *control,int index,char *buf);
char **willusgui_get_dropped_files(void *dropptr);
void willusgui_release_dropped_files(char **ptr);
void willusgui_window_set_focus(WILLUSGUIWINDOW *win);
int willusgui_control_text_selected(WILLUSGUICONTROL *control,int *start,int *end);
void willusgui_control_text_select(WILLUSGUICONTROL *control,int start,int end);
void willusgui_control_text_select_all(WILLUSGUICONTROL *control);
void *willusgui_control_handle_with_focus(void);
void willusgui_window_set_redraw(WILLUSGUIWINDOW *window,int status);
int  willusgui_file_select_dialog(char *buf,int maxlen,char *allowedfiles,
                                   char *prompt,char *defext,int for_writing);
int willusgui_file_select_dialogw(short *buf,int maxlen,char *allowedfiles,
                               char *prompt,char *defext,int for_writing);
void willusgui_background_bitmap_blit(WILLUSGUIWINDOW *win,WILLUSBITMAP *bmp);
void *willusgui_semaphore_create(char *name);
void *willusgui_semaphore_create_ex(char *name,int initialcout,int maxcount);
void willusgui_semaphore_release(void *semaphore);
void willusgui_semaphore_close(void *semaphore);
int  willusgui_semaphore_status(void *semaphore);
int willusgui_semaphore_status_wait(void *semaphore);
void *willusgui_thread_create(void *funcptr,void *data);
void willusgui_thread_terminate(void *pid,int exitcode);
void willusgui_thread_exit(int exitcode);
void willusgui_sbitmap_resample_original(WILLUSGUICONTROL *control);
void willusgui_sbitmap_change_size(WILLUSGUICONTROL *control,int delsize);
void willusgui_sbitmap_proc(void *handle,int message,int wparam,void *lparam);
void willusgui_set_ime_notify(int status);
int  willusgui_folder_select(char *foldername,int maxlen);
int  willusgui_altkey_pressed(void);
int  willusgui_shiftkey_state(void);

/* Generic (cross-platform) message box functions */
/* wleptonica.c */
#ifdef HAVE_LEPTONICA_LIB
void wlept_bmp_dewarp(WILLUSBITMAP *src,WILLUSBITMAP *bmp1,WILLUSBITMAP *bmp2,int wthresh,int fit_order,
                      char *debugfile);
#endif


#ifdef PI
#undef PI
#endif
/*
** Constants from the front of the CRC standard math tables
** (Accuracy = 50 digits)
*/
/* The 50 digits cause problems with MPW's Mr. C on the Macintosh, */
/* so I've truncated to 20 digits.                                 */
/*
#define PI      3.14159265358979323846264338327950288419716939937511
#define SQRT2   1.41421356237309504880168872420969807856967187537695
#define SQRT3   1.73205080756887729352744634150587236694280525381039
#define LOG10E  0.43429448190325182765112891891660508229439700580367
*/
#define PI      3.1415926535897932384
#define SQRT2   1.4142135623730950488
#define SQRT3   1.7320508075688772935
#define LOG10E  0.4342944819032518276
#define DBPERNEP    (20.*LOG10E)

/*
** Speed of light in meters per second (exact by definition)
*/
#define CMPS    299792458.
#define CIPS    (CMPS*100./2.54)

/*
** Permeability of free space (exact definition)
*/
#define MU0     (4.*PI*1e-7)

/*
** Permittivity of free space (exact definition)
*/
#define EPS0    (1/(MU0*CMPS*CMPS))

/*
** Electron charge in Coulombs
**     standard uncertainty          = 0.000 000 14e-19 Coulombs
**     relative standard uncertainty = 8.5e-8
*/
/* #define QE      1.60217646263e-19    -- 1998 */
#define QE      1.6021765314e-19

/*
** Electron mass in kg
**     standard uncertainty          = 0.000 0016e-31 kg
**     relative standard uncertainty = 1.7e-7
*/
/* #define ME      9.1093818872e-31     -- 1998 */
#define ME      9.109382616e-31

/*
** Note:  ETA is commonly defined as QE/ME in beam physics
**        (charge-to-mass ratio)
*/

/*
** Avogadro's Number [mol^-1]
**     standard uncertainty          = 0.000 0010e+23 mol^-1
**     relative standard uncertainty = 1.7e-7
*/
/* #define NAVOGADRO   6.0221419947e23  -- 1998 */
#define NAVOGADRO   6.022141510e23

/*
** Boltzmann's constant [Joule/Kelvin]
**     standard uncertainty          = 0.000 0024e-23 J/K
**     relative standard uncertainty = 1.8e-6
*/
/* #define BOLTZMANN   1.380650324e-23  -- 1998 */
#define BOLTZMANN   1.380650524e-23

/*
** Molar Gas Constant [Joule/(mol*Kelvin)]
**     standard uncertainty          = 0.000 015e-23 J/(mol*K)
**     relative standard uncertainty = 1.7e-6
*/
/* #define REYNOLDS    8.31447215     -- 1998 */
#define REYNOLDS    8.31447215

/*
** Newtonian constant of gravitation, G [meters^3 / (kg*sec^2)]
**     standard uncertainty          = 0.0010e-11 m^3/(kg*s^2)
**     relative standard uncertainty = 1.5e-4
*/
#define GRAVCONST   6.674210e-11

/*
** Planck's constant, Joule-seconds
** Standard uncertainty = 0.0000011e-34 J-s
** Rel standard uncertainty = 1.7e-7
*/
#define PLANCK      6.626069311e-34


/*
** First nonzero root of J1'(x), accuracy = 10 digits
*/
#define NU11    1.8411836157
#endif /* __INCLUDED_WILLUS_H__ */







k2pdfopt_v2.54/willuslib/wsys.c

/*
** wsys.c       System / OS-dependent routines
**
** Part of willus.com general purpose C code library.
**
** Copyright (C) 2021  http://willus.com
**
** This program is free software: you can redistribute it and/or modify
** it under the terms of the GNU Affero General Public License as
** published by the Free Software Foundation, either version 3 of the
** License, or (at your option) any later version.
**
** This program is distributed in the hope that it will be useful,
** but WITHOUT ANY WARRANTY; without even the implied warranty of
** MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
** GNU Affero General Public License for more details.
**
** You should have received a copy of the GNU Affero General Public License
** along with this program.  If not, see <http://www.gnu.org/licenses/>.
**
*/

#include "willus.h"
#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include <math.h>
#include <locale.h>
#ifdef HAVE_WIN32_API
#include <windows.h>
#endif
#ifdef UNIX
#include <errno.h>
#include <unistd.h>
#endif
#include <fcntl.h> /* MinGW has this -- using for file locking */

/*
Digital Mars:  __DMC__ == 0x700 (7.0) 0x720 (7.2) 0x800 (8.0)
*/

/*
     OS/X predefines:
         #define __MACH__ 1
         #define __NATURAL_ALIGNMENT__ 1
         #define __APPLE__ 1
         #define __GNUC_MINOR__ 95
         #define __ppc__ 1
         #define __GNUC__ 2
         #define __STDC__ 1
         #define __DYNAMIC__ 1
         #define __APPLE_CC__ 926
         #define __BIG_ENDIAN__ 1
*/
#if (defined(__GNUC__))
static void gnu_compiler(char *compiler_version);
#endif
static int wsys_decimal_is_period(void);


void wsys_system_version(char *system,char *_os,char *_chip,char *_compiler)

    {
    char compiler_version[80],compname[100];
    int     ccode,oscode,chipcode;
    static char *compiler[] = {"Unknown C compiler","Watcom C","Gnu C",
                               "HPUX ANSI C","Sun C","Cray C","Turbo C",
                               "Microsoft Visual C++","Gnu C (DJGPP)",
                               "Gnu C (RSXNT/EMX)","Intel C/C++","HPUX C++",
                               "Digital Mars C/C++","LCC","Watcom C/C++",
                               "Borland C/C++","Gnu C (Mingw32)",
                               "Intel C++ for Linux","Gnu C (Mingw64)","Tiny CC",
                               "CLang (Mingw64)","CLang (Mingw32)","CLang"};
    static char *os[] = {"Unknown O/S","Unix","VMS","Unicos","SunOS","HPUX",
                         "MS-DOS","Win32","MS-DOS (32-bit)","OS/X",
                         "Linux","SuSE Linux","Win64"};
    static char *chip[] = {"Unknown architecture","CRAY2","CRAY","hppa 1.0",
                           "hppa 1.1","sparc","i386","hppa 2.0","PPC","x64","ARM64"};

    ccode=0;
    oscode=0;
    chipcode=0;
    compiler_version[0]='\0';

    /* O/S's (more general) */
#if (defined(UNIX))
    oscode=1;
#elif (defined(__vax__) || defined(__vax) || defined(__vms))
    oscode=2;
#endif

    /* Specific O/S's */
#if (defined(WIN64))
    oscode=12;
#elif (defined(WIN32))
    if (wsys_win32_api())
        oscode=7;
    else
        oscode=8;
    chipcode=6;
#elif (defined(MSDOS32))
    oscode=8;
    chipcode=6;
#elif (defined(MSDOS))
    oscode=6;
    chipcode=6;
#elif (defined(__linux) && defined(__VERSION__))
    if (in_string(__VERSION__,"SuSE")>=0)
        oscode=11;
    else
        oscode=10;
#elif (defined(__linux))
    oscode=10;
#elif (defined(__sun) || defined(sun))
    oscode=4;
    ccode=4;
#elif (defined(hpux) || defined(__hpux))
    ccode=3;
    oscode=5;
    ccode=3;
#if (defined(__cplusplus))
    ccode=11;
#endif
#elif (defined(_CRAY))
    ccode=5;
    oscode=3;
    chipcode=2;
#elif (defined(_CRAY2))
    ccode=5;
    oscode=3;
    chipcode=1;
#elif (defined(__ppc__) || defined(__MACH__))
    oscode=9;
#endif

    /* Specific chips */
#if (defined(i386) || defined(__i386__) || defined(__i386) || defined(__386__) || defined(_M_IX86))
    chipcode=6;
#elif (defined(__x86_64) || defined(__amd64__))
    chipcode=9;
#elif (defined(__sparc) || defined(sparc))
    chipcode=5;
#elif (defined(_PA_RISC1_1))
    chipcode=4;
#elif (defined(_PA_RISC2_0))
    chipcode=7;
#elif (defined(__ppc__))
    chipcode=8;
#elif (defined(__arm64__))
    chipcode=10;
#endif

    /* Specific compilers */
#if (defined(__DMC__))
    ccode=12;
    sprintf(compiler_version,"v%d.%d",((__DMC__ &0xf00)>>8),((__DMC__ &0xf0)>>4));
#elif (defined(__LCC__))
    ccode=13;
    strcpy(compiler_version,"3.7");
#elif (defined(__BORLANDC__))
    ccode=15;
    sprintf(compiler_version,"v%d.%d.%d",
             (__BORLANDC__ >> 8)&0xf,
             (__BORLANDC__ >> 4)&0xf,
             (__BORLANDC__ )&0xf);
#elif (defined(__WATCOMC__))
    ccode=14;
    sprintf(compiler_version,"%.2f",(double)__WATCOMC__/100.);
#elif (defined(DJGPP))
    ccode=8;
    gnu_compiler(compiler_version);
#elif (defined(__MINGW64__))
#if (defined(__clang__))
    ccode=20;
    sprintf(compiler_version,"v%d.%d.%d",__clang_major__,__clang_minor__,__clang_patchlevel__);
#else
    ccode=18;
    gnu_compiler(compiler_version);
#endif
#elif (defined(__MINGW32__))
#if (defined(__clang__))
    ccode=21;
    sprintf(compiler_version,"v%d.%d.%d",__clang_major__,__clang_minor__,__clang_patchlevel__);
#else
    ccode=16;
    gnu_compiler(compiler_version);
#endif
#elif (defined(EMX))
    ccode=9;
    gnu_compiler(compiler_version);
#elif (defined(__clang__))
    ccode=22;
    sprintf(compiler_version,"v%d.%d.%d",__clang_major__,__clang_minor__,__clang_patchlevel__);
#elif (defined(__GNUC__))
    ccode=2;
    gnu_compiler(compiler_version);
#elif (defined(__TURBOC__))
    ccode=6;
#elif (defined(__ICL))
    ccode=10;
    sprintf(compiler_version,"v%4.2f",__ICL/100.);
#elif (defined(_MSC_VER))
    ccode=7;
    sprintf(compiler_version,"v%4.2f",_MSC_VER/100.-6.0);
#elif (defined(__386__))
    ccode=1;
#elif (defined(__TINYC__))
    ccode=19;
    compiler_version[0]='\0';
#elif (defined(__INTEL_COMPILER))
#if (defined(__linux__))
    ccode=17;
#else
    ccode=10;
#endif
    sprintf(compiler_version,"v%4.2f",__INTEL_COMPILER/100.);
#endif

    if (compiler_version[0]!='\0')
        sprintf(compname,"%s %s",compiler[ccode],compiler_version);
    else
        strcpy(compname,compiler[ccode]);
    if (system!=NULL)
        sprintf(system,"%s, %s, %s",os[oscode],chip[chipcode],compname);
    if (_os!=NULL)
        strcpy(_os,os[oscode]);
    if (_chip!=NULL)
        strcpy(_chip,chip[chipcode]);
    if (_compiler!=NULL)
        strcpy(_compiler,compname);
    }


#if (defined(__GNUC__))
static void gnu_compiler(char *compiler_version)

    {
#if (defined(__GNUC_PATCHLEVEL__))
    sprintf(compiler_version,"v%d.%d.%d",__GNUC__,__GNUC_MINOR__,__GNUC_PATCHLEVEL__);
#else
    sprintf(compiler_version,"v%d.%d.x",__GNUC__,__GNUC_MINOR__);
#endif
    }
#endif


int wsys_win32_api(void)

    {
#if (defined(DJEMXWIN32))
    /* extern int _emx_env,_emx_rev; */
    if (_emx_env & 0x1000L)
        return((_emx_rev>>16)==2);
    else
        return(0);
#elif (defined(HAVE_WIN32_API))
        return(1);
#else
    return(0);
#endif
    }


/*
** Return the status of a process.
**
** This function has only been tested on Win32 and HPUX as of 2-5-2002.
** Only returns WPID_RUNNING or WPID_NO_PROCESS (can't determine if
** process is sleeping yet).
*/
int wsys_wpid_status(int pid)

    {
#ifdef HAVE_WIN32_API
    HANDLE prochandle;
    prochandle = OpenProcess(PROCESS_QUERY_INFORMATION,0,pid);
    if (prochandle==NULL)
        {
        /* Typically, GetLastError() here will return */
        /* a value of 87--Incorrect Parameter         */
        /*
        printf("open process fails, last error = %d\n",status);
        printf(" = %s\n",win_lasterror());
        */
        return(WPID_NO_PROCESS);
        }
    CloseHandle(prochandle);
    return(WPID_RUNNING);
    /*
    status = GetExitCodeProcess(prochandle,&exitcode);
    if (status==0)
        {
        printf("Error from GetExitCodeProcess = %s\n",win_lasterror());
        return(WPID_UNKNOWN);
        }
    printf("Proc exit code = %d (STILL_ACTIVE=%d)\n",exitcode,STILL_ACTIVE);
    if (exitcode==STILL_ACTIVE)
        return(WPID_RUNNING);
    return(WPID_NO_PROCESS);
    */
#else
#ifdef UNIX
    int status;
    status = getpgid(pid);
    if (status < 0 && errno==ESRCH)
        {
        /*
        printf("errno=%d, ESRCH=%d, EPERM (not in same session)=%d\n",errno,ESRCH,EPERM);
        */
        return(WPID_NO_PROCESS);
        }
    return(WPID_RUNNING);
#else
    return(WPID_UNKNOWN);
#endif /* UNIX */
#endif /* HAVE_WIN32_API */
    }


void wsys_sleep(int secs)

    {
#ifdef HAVE_WIN32_API
    win_sleep(secs*1000);
#else
    sleep(secs);
#endif
    }


void wsys_sleep_ms(int ms)

    {
#ifdef HAVE_WIN32_API
    win_sleep(ms);
#else
    usleep(ms*1000);
#endif
    }


int wsys_num_cpus(void)

    {
#ifdef HAVE_WIN32_API
    SYSTEM_INFO sysinfo;
    GetSystemInfo(&sysinfo);
    return(sysinfo.dwNumberOfProcessors);
#else
    return((int)sysconf(_SC_NPROCESSORS_ONLN));
#endif
    }


char *wsys_full_exe_name(char *s)

    {
#ifdef HAVE_WIN32_API
    return(win_full_exe_name(s));
#else
    if (!wfile_is_symlink_ex("/proc/self/exe",s))
        s[0]='\0';
    return(s);
#endif
    }


void wsys_append_nul_redirect(char *s)

    {
#if (defined(WIN32) || defined(WIN64))
    strcat(s," 1> nul 2> nul");
#else
    strcat(s," > /dev/null");
#endif
    }


int wsys_which(char *exactname,char *exename)

    {
#ifdef HAVE_WIN32_API
    return(win_which(exactname,exename));
#else
#if (defined(LINUX) || defined(UNIXPURE))
    return(linux_which(exactname,exename));
#else
    return(0);
#endif
#endif
    }


#ifndef NO_FILELIST
int wsys_most_recent_in_path(char *exename,char *wildcard)

    {
#ifdef HAVE_WIN32_API
    return(win_most_recent_in_path(exename,wildcard));
#else
#if (defined(LINUX) || defined(UNIXPURE))
    return(linux_most_recent_in_path(exename,wildcard));
#else
    return(0);
#endif
#endif
    }
#endif


void wsys_computer_name(char *name,int maxlen)

    {
#ifdef HAVE_WIN32_API
    int n;
    n=maxlen;
    GetComputerName(name,(LPDWORD)&n);
#else
    gethostname(name,maxlen);
#endif
    }


void wsys_enter_to_exit(char *mesg)

    {
#ifdef HAVE_WIN32_API
    if (win_has_own_window())
#endif
        {
        char buf[16];

        if (mesg==NULL || mesg[0]=='\0')
            printf("Press <ENTER> to exit.");
        else
            aprintf("%s",mesg);
        fgets(buf,15,stdin);
        }
    }


int wsys_filename_8dot3(char *dst,char *src,int maxlen)

    {
#ifdef HAVE_WIN32_API
    return(GetShortPathName(src,dst,maxlen));
#else
    strncpy(dst,src,maxlen-1);
    dst[maxlen-1]='\0';
    return(strlen(dst));
#endif
    }


double wsys_year_double(struct tm *date)

    {
    return(1900.+date->tm_year
                +date->tm_mon/12.
                +((date->tm_mday-1.0)/365.25)
                +date->tm_hour/(365.25*24.)
                +date->tm_min/(365.25*24.*60.)
                +date->tm_sec/(365.25*24.*3600.));
    }


double wsys_utc_offset(void)

    {
    time_t now;
    struct tm t1,t2;
    double tz;

    time(&now);
    t1=(*localtime(&now));
    t2=(*gmtime(&now));
    tz=wfile_date_diff(&t1,&t2)/3600.;
    return(tz);
    }


char *wsys_utc_string(void)

    {
    double tz;
    int c,hr,min;
    static char buf[32];

    tz = wsys_utc_offset();
    if (tz<0)
        {
        tz = -tz;
        c='-';
        }
    else
        c='+';
    hr = (int)(tz+1e-6);
    min=(tz-hr)*60;
    min = (min+8)/15;
    min *= 15;
    sprintf(buf,"%c%02d'%02d",c,hr%24,min);
    return(buf);
    }


/*
** Call with 1 to set decimal point to a period.
** Call with 0 to restore locale to original value.
*/
int wsys_set_decimal_period(int setit)

    {
    static int sys_setlocale=0;
    static char orglocale[64];
    static char *localenames[] = {"C","en_US","en_us","English_United States","English",
                                  "english",""};
    int i;
    char *p;

    if (!setit)
        {
        if (sys_setlocale)
            setlocale(LC_NUMERIC,orglocale);
        return(1);
        }
    if (wsys_decimal_is_period())
        return(1);
    /* Store original locale */
    if (!sys_setlocale)
        {
        p=setlocale(LC_NUMERIC,NULL);
        strncpy(orglocale,p==NULL?"":p,63);
        orglocale[63]='\0';
        sys_setlocale=1;
        }
    /* Try new locales until the decimal point is a period. */
    for (i=0;1;i++)
        {
        p=setlocale(LC_NUMERIC,localenames[i]);
        if (wsys_decimal_is_period())
            return(1);
        if (localenames[i][0]=='\0')
            break;
        }
    setlocale(LC_NUMERIC,orglocale);
    return(0);
    }


static int wsys_decimal_is_period(void)

    {
    double x;
    char buf[16];

    x=12.34;
    sprintf(buf,"%5.2f",x);
    if (buf[2]!='.')
        return(0);
    strcpy(buf,"12.34");
    return(fabs(atof(buf)-x) < .01);
    }

/*
** Returns 0 for okay, negative value for error.
** Only implemented in Windows for now.
** system==NZ for system level var, 0 for user var.
**
** 7-20-2014:  Only use Windows calls in Windows.
*/
int wsys_set_envvar(char *varname,char *value,int system)

    {
#ifdef HAVE_WIN32_API
    int status;
    HKEY newkey;
#else
    char *estr;
    static char *funcname="wsys_set_envvar";
    int assign;
#endif

#if (!defined(HAVE_WIN32_API))
    /* Linux / OSX */
    assign=1;
    if (value[0]=='\0')
        {
        estr=getenv(varname);
        if (estr==NULL);
            assign=0;
        }
    if (assign)
        {
        willus_mem_alloc_warn((void **)&estr,strlen(varname)+strlen(value)+16,funcname,10);
        sprintf(estr,"%s=%s",varname,value);
        putenv(estr);
        willus_mem_free((double **)&estr,funcname);
        }
#else
    /* Make permanent by changing Windows registry */
    if (system)
        status=RegOpenKeyEx(HKEY_LOCAL_MACHINE,"SYSTEM\\CurrentControlSet\\Control\\Session Manager\\Environment",0,KEY_WRITE,&newkey);
    else
        status=RegOpenKeyEx(HKEY_CURRENT_USER,"Environment",0,KEY_WRITE,&newkey);
    if (status!=ERROR_SUCCESS)
        return(-1);
    if (value[0]!='\0')
        status=RegSetValueEx(newkey,varname,0,REG_SZ,(unsigned char *)value,strlen(value)+1);
    else
        status=RegDeleteValue(newkey,varname);
    if (status!=ERROR_SUCCESS)
        return(-1);
    RegCloseKey(newkey);
#endif /* WIN32 || WIN64 */
    return(0);
    }


/*
** Return 0 for okay, negative for error.
**
** If windows, uses registry first.
**
** 7-20-2014:  Only use Windows functions for env var in Windows.
**
*/
int wsys_get_envvar_ex(char *varname,char *value,int maxlen)

    {
    char *p;
#ifdef HAVE_WIN32_API
    int i,status;
    HKEY newkey;
    
    status=RegOpenKeyEx(HKEY_CURRENT_USER,"Environment",0,KEY_READ,&newkey);
    if (status==ERROR_SUCCESS)
        {
        for (i=0;1;i++)
            {
            int size,valuesize,type;
            char buf[1024];
            char valuename[256];
            
            size=1023;
            valuesize=255;
            status=RegEnumValue(newkey,(DWORD)i,valuename,(LPDWORD)&valuesize,(LPDWORD)NULL,
                                (LPDWORD)&type,(LPBYTE)buf,(LPDWORD)&size);
            if (status==ERROR_SUCCESS)
                {
                if (!stricmp(valuename,varname))
                    {
                    strncpy(value,buf,maxlen-1);
                    value[maxlen-1]='\0';
                    RegCloseKey(newkey);
                    return(0);
                    }
                }
            else
                break;
            }
        RegCloseKey(newkey);
        }
    return(-10);
#endif
    value[0]='\0';
    p=getenv(varname);
    if (p==NULL)
        return(-10);
    strncpy(value,p,maxlen-1);
    value[maxlen-1]='\0';
    return(0);
    }

/*
** Returns -1 for no lock, otherwise, file lock obtained
** and returns file descriptor.
*/
int wsys_file_lock(char *filename)

    {
    return(open(filename,O_CREAT|O_EXCL,0644));
    }


/*
** Returns -1 or -2 for failure
** Returns 0 for file correctly unlocked
*/
int wsys_file_unlock(char *filename,int fd)

    {
    int status;

    status=close(fd);
    if (status!=0)
        return(-1);
    status=remove(filename);
    if (status!=0)
        return(-2);
    return(0);
    }

/*
** use NULL to send output to /dev/null or nul
** use "" to send output to stdout/stderr (no redirect)
*/
int wsys_shell_command(char *cmd,char *stdoutfile,char *stderrfile)

    {
    static char *funcname="wsys_shell_command";
    char *syscmd;
    int status;
#ifdef HAVE_WIN32_API
    static char *nullname="nul";
#else
    static char *nullname="/dev/null";
#endif

    syscmd=NULL;
    willus_mem_alloc_warn((void **)&syscmd,strlen(cmd)
                        +(stdoutfile==NULL?strlen(nullname):strlen(stdoutfile))
                        +(stderrfile==NULL?strlen(nullname):strlen(stderrfile))+32,funcname,10);
/* I originally had this code in for unix, but it seems that even if
   you shell out from a csh-type shell, the redirects still need to
   use bourne-shell style (1> and 2>).
    {
    char *p;
    p=getenv("SHELL");
    if (p!=NULL && strlen(p)>3 && !strcmp(&p[strlen(p)-3],"csh"))
        {
        strcat(cmd," >>& ");
        strcat(cmd,logfile);
        }
    else
        {
        strcat(cmd," 1>> ");
        strcat(cmd,logfile);
        strcat(cmd," 2>> ");
        strcat(cmd,errfile);
        }
    }
*/
    strcpy(syscmd,cmd);
    if (stdoutfile==NULL || stdoutfile[0]!='\0')
        {
        strcat(syscmd," 1> \"");
        strcat(syscmd,stdoutfile==NULL?nullname:stdoutfile);
        strcat(syscmd,"\"");
        }
    if (stderrfile==NULL || stderrfile[0]!='\0')
        {
        strcat(syscmd," 2> \"");
        strcat(syscmd,stderrfile==NULL?nullname:stderrfile);
        strcat(syscmd,"\"");
        }
    status=system(syscmd);
    willus_mem_free((double **)&syscmd,funcname);
    return(status);
    }







k2pdfopt_v2.54/willuslib/pdffonts.c

/*
** pdfwrite.c   Routines to help write a PDF file.
**
** Part of willus.com general purpose C code library.
**
** Copyright (C) 2022  http://willus.com
**
** This program is free software: you can redistribute it and/or modify
** it under the terms of the GNU Affero General Public License as
** published by the Free Software Foundation, either version 3 of the
** License, or (at your option) any later version.
**
** This program is distributed in the hope that it will be useful,
** but WITHOUT ANY WARRANTY; without even the implied warranty of
** MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
** GNU Affero General Public License for more details.
**
** You should have received a copy of the GNU Affero General Public License
** along with this program.  If not, see <http://www.gnu.org/licenses/>.
**
*/

#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include <math.h>
#include "willus.h"


#define ABOVEBASEMEAN 0.6
#define WIDTHMEAN     0.45
#define NEXTCHARMEAN  0.12

WILLUSCHARINFO pdffonts_helvetica[224] =
    {
    /*        Above base  below   x0      width    nextchar */
    /*    */ {-1.00000,-1.00000,-1.00000,-1.00000, 0.27792},
    /* !  */ { 0.72944,-0.00080, 0.12352, 0.08496, 0.27792},
    /* "  */ { 0.70928,-0.46448, 0.05152, 0.25344, 0.35568},
    /* #  */ { 0.69776, 0.01936, 0.01264, 0.52992, 0.55584},
    /* $  */ { 0.77120, 0.12448, 0.03136, 0.48672, 0.55584},
    /* %  */ { 0.70928, 0.01936, 0.02848, 0.83088, 0.88992},
    /* &  */ { 0.70928, 0.02224, 0.05152, 0.58608, 0.66672},
    /* '  */ { 0.72944,-0.49760, 0.06448, 0.09360, 0.22176},
    /* (  */ { 0.72944, 0.21088, 0.07168, 0.22032, 0.33264},
    /* )  */ { 0.72944, 0.21088, 0.03712, 0.21888, 0.33264},
    /* *  */ { 0.72944,-0.44144, 0.03856, 0.30528, 0.38880},
    /* +  */ { 0.47456, 0.00928, 0.04864, 0.48528, 0.58464},
    /* ,  */ { 0.10448, 0.14608, 0.08608, 0.10656, 0.27792},
    /* -  */ { 0.31328,-0.24128, 0.04576, 0.23904, 0.33264},
    /* .  */ { 0.10448,-0.00080, 0.08608, 0.10512, 0.27792},
    /* /  */ { 0.72944, 0.01936,-0.00896, 0.29376, 0.27792},
    /* 0  */ { 0.70928, 0.02224, 0.04288, 0.46512, 0.55584},
    /* 1  */ { 0.70928,-0.00080, 0.10192, 0.24624, 0.55584},
    /* 2  */ { 0.70928,-0.00080, 0.03280, 0.47952, 0.55584},
    /* 3  */ { 0.70928, 0.02224, 0.03136, 0.47520, 0.55584},
    /* 4  */ { 0.70928,-0.00080, 0.02704, 0.49392, 0.55584},
    /* 5  */ { 0.70928, 0.02224, 0.03424, 0.47952, 0.55584},
    /* 6  */ { 0.70928, 0.02224, 0.04288, 0.47088, 0.55584},
    /* 7  */ { 0.70928,-0.00080, 0.04576, 0.47520, 0.55584},
    /* 8  */ { 0.70928, 0.02224, 0.03568, 0.47808, 0.55584},
    /* 9  */ { 0.70928, 0.02224, 0.03712, 0.47232, 0.55584},
    /* :  */ { 0.52496,-0.00080, 0.10912, 0.10512, 0.27792},
    /* ;  */ { 0.52496, 0.14608, 0.10912, 0.10656, 0.27792},
    /* <  */ { 0.47456, 0.00784, 0.04432, 0.48960, 0.58464},
    /* =  */ { 0.35360,-0.11168, 0.04864, 0.48528, 0.58464},
    /* >  */ { 0.47456, 0.00784, 0.04864, 0.49104, 0.58464},
    /* ?  */ { 0.74240,-0.00080, 0.07600, 0.43344, 0.55584},
    /* @  */ { 0.74240, 0.14176, 0.03280, 0.91872, 1.01520},
    /* A  */ { 0.72944,-0.00080, 0.01696, 0.63648, 0.66672},
    /* B  */ { 0.72944,-0.00080, 0.07888, 0.54432, 0.66672},
    /* C  */ { 0.74240, 0.02224, 0.04720, 0.63072, 0.72288},
    /* D  */ { 0.72944,-0.00080, 0.08896, 0.57888, 0.72288},
    /* E  */ { 0.72944,-0.00080, 0.08896, 0.52416, 0.66672},
    /* F  */ { 0.72944,-0.00080, 0.08896, 0.49104, 0.61056},
    /* G  */ { 0.74240, 0.02224, 0.04288, 0.66672, 0.77760},
    /* H  */ { 0.72944,-0.00080, 0.08176, 0.56304, 0.72288},
    /* I  */ { 0.72944,-0.00080, 0.09904, 0.09504, 0.27792},
    /* J  */ { 0.72944, 0.02224, 0.01696, 0.40896, 0.49968},
    /* K  */ { 0.72944,-0.00080, 0.07888, 0.58032, 0.66672},
    /* L  */ { 0.72944,-0.00080, 0.07888, 0.45504, 0.55584},
    /* M  */ { 0.72944,-0.00080, 0.07456, 0.68688, 0.83376},
    /* N  */ { 0.72944,-0.00080, 0.07600, 0.57024, 0.72288},
    /* O  */ { 0.74240, 0.02224, 0.03712, 0.70560, 0.77760},
    /* P  */ { 0.72944,-0.00080, 0.09040, 0.52704, 0.66672},
    /* Q  */ { 0.74240, 0.05824, 0.03712, 0.70560, 0.77760},
    /* R  */ { 0.72944,-0.00080, 0.09184, 0.58752, 0.72288},
    /* S  */ { 0.74240, 0.02224, 0.04720, 0.57456, 0.66672},
    /* T  */ { 0.72944,-0.00080, 0.01984, 0.57312, 0.61056},
    /* U  */ { 0.72944, 0.02224, 0.08464, 0.56160, 0.72288},
    /* V  */ { 0.72944,-0.00080, 0.02992, 0.61632, 0.66672},
    /* W  */ { 0.72944,-0.00080, 0.02128, 0.90864, 0.94464},
    /* X  */ { 0.72944,-0.00080, 0.02128, 0.62784, 0.66672},
    /* Y  */ { 0.72944,-0.00080, 0.01264, 0.64944, 0.66672},
    /* Z  */ { 0.72944,-0.00080, 0.02704, 0.55728, 0.61056},
    /* [  */ { 0.72944, 0.21088, 0.06304, 0.18720, 0.27792},
    /* \  */ { 0.72944, 0.01936,-0.00896, 0.29376, 0.27792},
    /* ]  */ { 0.72944, 0.21088, 0.02272, 0.18720, 0.27792},
    /* ^  */ { 0.70928,-0.32912, 0.04288, 0.38304, 0.46944},
    /* _  */ {-0.12592, 0.17488,-0.02336, 0.60192, 0.55584},
    /* `  */ { 0.70928,-0.47744, 0.06448, 0.09360, 0.22176},
    /* a  */ { 0.53936, 0.02224, 0.04144, 0.49392, 0.55584},
    /* b  */ { 0.72944, 0.02224, 0.05296, 0.47088, 0.55584},
    /* c  */ { 0.53936, 0.02224, 0.02992, 0.44784, 0.49968},
    /* d  */ { 0.72944, 0.02224, 0.02560, 0.46944, 0.55584},
    /* e  */ { 0.53936, 0.02224, 0.03856, 0.47520, 0.55584},
    /* f  */ { 0.73232,-0.00080, 0.01696, 0.24192, 0.27792},
    /* g  */ { 0.53936, 0.21664, 0.02848, 0.46080, 0.55584},
    /* h  */ { 0.72944,-0.00080, 0.06880, 0.41760, 0.55584},
    /* i  */ { 0.72944,-0.00080, 0.06592, 0.08496, 0.22176},
    /* j  */ { 0.72944, 0.21664,-0.01904, 0.17280, 0.22176},
    /* k  */ { 0.72944,-0.00080, 0.05728, 0.44496, 0.49968},
    /* l  */ { 0.72944,-0.00080, 0.06736, 0.08496, 0.22176},
    /* m  */ { 0.53936,-0.00080, 0.06880, 0.69408, 0.83376},
    /* n  */ { 0.53936,-0.00080, 0.06880, 0.41904, 0.55584},
    /* o  */ { 0.53936, 0.02224, 0.03568, 0.47520, 0.55584},
    /* p  */ { 0.53936, 0.21664, 0.05296, 0.47088, 0.55584},
    /* q  */ { 0.53936, 0.21664, 0.02560, 0.46944, 0.55584},
    /* r  */ { 0.53936,-0.00080, 0.06880, 0.25344, 0.33264},
    /* s  */ { 0.53936, 0.02224, 0.03280, 0.42624, 0.49968},
    /* t  */ { 0.66896, 0.02224, 0.01264, 0.24192, 0.27792},
    /* u  */ { 0.52496, 0.02224, 0.06448, 0.41760, 0.55584},
    /* v  */ { 0.52496,-0.00080, 0.00976, 0.47664, 0.49968},
    /* w  */ { 0.52496,-0.00080, 0.00544, 0.70272, 0.72288},
    /* x  */ { 0.52496,-0.00080, 0.01696, 0.45648, 0.49968},
    /* y  */ { 0.52496, 0.21664, 0.01984, 0.45936, 0.49968},
    /* z  */ { 0.52496,-0.00080, 0.02992, 0.42768, 0.49968},
    /* {  */ { 0.72944, 0.21088, 0.04288, 0.23328, 0.33408},
    /* |  */ { 0.72944, 0.21088, 0.09904, 0.06192, 0.26064},
    /* }  */ { 0.72944, 0.21088, 0.02848, 0.23472, 0.33408},
    /* ~  */ { 0.43856,-0.26864, 0.07456, 0.43344, 0.58464},
    /* 7F */ {-1.00000,-1.00000,-1.00000,-1.00000, 0.27792},
    /* 80 */ {-1.00000,-1.00000,-1.00000,-1.00000, 0.27792},
    /* 81 */ {-1.00000,-1.00000,-1.00000,-1.00000, 0.27792},
    /* 82 */ {-1.00000,-1.00000,-1.00000,-1.00000, 0.27792},
    /* 83 */ {-1.00000,-1.00000,-1.00000,-1.00000, 0.27792},
    /* 84 */ {-1.00000,-1.00000,-1.00000,-1.00000, 0.27792},
    /* 85 */ {-1.00000,-1.00000,-1.00000,-1.00000, 0.27792},
    /* 86 */ {-1.00000,-1.00000,-1.00000,-1.00000, 0.27792},
    /* 87 */ {-1.00000,-1.00000,-1.00000,-1.00000, 0.27792},
    /* 88 */ {-1.00000,-1.00000,-1.00000,-1.00000, 0.27792},
    /* 89 */ {-1.00000,-1.00000,-1.00000,-1.00000, 0.27792},
    /* 8A */ {-1.00000,-1.00000,-1.00000,-1.00000, 0.27792},
    /* 8B */ {-1.00000,-1.00000,-1.00000,-1.00000, 0.27792},
    /* 8C */ {-1.00000,-1.00000,-1.00000,-1.00000, 0.27792},
    /* 8D */ {-1.00000,-1.00000,-1.00000,-1.00000, 0.27792},
    /* 8E */ {-1.00000,-1.00000,-1.00000,-1.00000, 0.27792},
    /* 8F */ {-1.00000,-1.00000,-1.00000,-1.00000, 0.27792},
    /* 90 */ {-1.00000,-1.00000,-1.00000,-1.00000, 0.27792},
    /* 91 */ {-1.00000,-1.00000,-1.00000,-1.00000, 0.27792},
    /* 92 */ {-1.00000,-1.00000,-1.00000,-1.00000, 0.27792},
    /* 93 */ {-1.00000,-1.00000,-1.00000,-1.00000, 0.27792},
    /* 94 */ {-1.00000,-1.00000,-1.00000,-1.00000, 0.27792},
    /* 95 */ {-1.00000,-1.00000,-1.00000,-1.00000, 0.27792},
    /* 96 */ {-1.00000,-1.00000,-1.00000,-1.00000, 0.27792},
    /* 97 */ {-1.00000,-1.00000,-1.00000,-1.00000, 0.27792},
    /* 98 */ {-1.00000,-1.00000,-1.00000,-1.00000, 0.27792},
    /* 99 */ {-1.00000,-1.00000,-1.00000,-1.00000, 0.27792},
    /* 9A */ {-1.00000,-1.00000,-1.00000,-1.00000, 0.27792},
    /* 9B */ {-1.00000,-1.00000,-1.00000,-1.00000, 0.27792},
    /* 9C */ {-1.00000,-1.00000,-1.00000,-1.00000, 0.27792},
    /* 9D */ {-1.00000,-1.00000,-1.00000,-1.00000, 0.27792},
    /* 9E */ {-1.00000,-1.00000,-1.00000,-1.00000, 0.27792},
    /* 9F */ {-1.00000,-1.00000,-1.00000,-1.00000, 0.27792},
    /* A0 */ {-1.00000,-1.00000,-1.00000,-1.00000, 0.27792},
    /* A1 */ { 0.52496, 0.20368, 0.12064, 0.08496, 0.33264},
    /* A2 */ { 0.62864, 0.11872, 0.05152, 0.45936, 0.55584},
    /* A3 */ { 0.72944, 0.02224, 0.02560, 0.50976, 0.55584},
    /* A4 */ { 0.67904, 0.01936,-0.17456, 0.43344, 0.16704},
    /* A5 */ { 0.70928,-0.00080, 0.00976, 0.53568, 0.55584},
    /* A6 */ { 0.73808, 0.21088, 0.00976, 0.53280, 0.55584},
    /* A7 */ { 0.72944, 0.21232, 0.04288, 0.46368, 0.55584},
    /* A8 */ { 0.55232,-0.13328, 0.06592, 0.42336, 0.55584},
    /* A9 */ { 0.70928,-0.46448, 0.04720, 0.09504, 0.19152},
    /* AA */ { 0.70928,-0.47744, 0.04720, 0.25200, 0.33264},
    /* AB */ { 0.43856,-0.10736, 0.09760, 0.35856, 0.55584},
    /* AC */ { 0.43856,-0.10736, 0.09040, 0.15264, 0.33264},
    /* AD */ { 0.43856,-0.10736, 0.08464, 0.15552, 0.33264},
    /* AE */ { 0.73232,-0.00080, 0.01120, 0.42480, 0.49968},
    /* AF */ { 0.73232,-0.00080, 0.01696, 0.41328, 0.49968},
    /* B0 */ {-1.00000,-1.00000,-1.00000,-1.00000, 0.27792},
    /* B1 */ { 0.31328,-0.24128,-0.00608, 0.56736, 0.55584},
    /* B2 */ { 0.70928, 0.17632, 0.03712, 0.47664, 0.55584},
    /* B3 */ { 0.70928, 0.17632, 0.03712, 0.47664, 0.55584},
    /* B4 */ { 0.42704,-0.30320, 0.08608, 0.12528, 0.27792},
    /* B5 */ {-1.00000,-1.00000,-1.00000,-1.00000, 0.27792},
    /* B6 */ { 0.72944, 0.17632, 0.04720, 0.47520, 0.53712},
    /* B7 */ { 0.47024,-0.22112, 0.04864, 0.25200, 0.34992},
    /* B8 */ { 0.10448, 0.12736, 0.06304, 0.09504, 0.22176},
    /* B9 */ { 0.10448, 0.12736, 0.04576, 0.25488, 0.33264},
    /* BA */ { 0.70928,-0.47744, 0.04864, 0.25344, 0.33264},
    /* BB */ { 0.43856,-0.10736, 0.09760, 0.35424, 0.55584},
    /* BC */ { 0.10448,-0.00080, 0.11488, 0.77040, 1.00080},
    /* BD */ { 0.73808, 0.02080, 0.00832, 0.98496, 1.00080},
    /* BE */ {-1.00000,-1.00000,-1.00000,-1.00000, 0.27792},
    /* BF */ { 0.52496, 0.21664, 0.09472, 0.43344, 0.61056},
    /* C0 */ {-1.00000,-1.00000,-1.00000,-1.00000, 0.27792},
    /* C1 */ { 0.74096,-0.59264, 0.02128, 0.21024, 0.33264},
    /* C2 */ { 0.74096,-0.59264, 0.09184, 0.21024, 0.33264},
    /* C3 */ { 0.74240,-0.59120, 0.01984, 0.28800, 0.33264},
    /* C4 */ { 0.71792,-0.61424, 0.00400, 0.31536, 0.33264},
    /* C5 */ { 0.70208,-0.63152, 0.02704, 0.27504, 0.33264},
    /* C6 */ { 0.73232,-0.59840, 0.01408, 0.30240, 0.33264},
    /* C7 */ { 0.71648,-0.61280, 0.11488, 0.10512, 0.33264},
    /* C8 */ { 0.71504,-0.61280, 0.02992, 0.26640, 0.33264},
    /* C9 */ {-1.00000,-1.00000,-1.00000,-1.00000, 0.27792},
    /* CA */ { 0.75536,-0.57968, 0.07888, 0.17712, 0.33264},
    /* CB */ { 0.00080, 0.21376, 0.03856, 0.24912, 0.33264},
    /* CC */ {-1.00000,-1.00000,-1.00000,-1.00000, 0.27792},
    /* CD */ { 0.74096,-0.59120,-0.03632, 0.38448, 0.33264},
    /* CE */ { 0.00080, 0.20368, 0.05584, 0.21024, 0.33264},
    /* CF */ { 0.74240,-0.59120, 0.01840, 0.28800, 0.33264},
    /* D0 */ { 0.31328,-0.24128,-0.01040, 1.01232, 1.00080},
    /* D1 */ {-1.00000,-1.00000,-1.00000,-1.00000, 0.27792},
    /* D2 */ {-1.00000,-1.00000,-1.00000,-1.00000, 0.27792},
    /* D3 */ {-1.00000,-1.00000,-1.00000,-1.00000, 0.27792},
    /* D4 */ {-1.00000,-1.00000,-1.00000,-1.00000, 0.27792},
    /* D5 */ {-1.00000,-1.00000,-1.00000,-1.00000, 0.27792},
    /* D6 */ {-1.00000,-1.00000,-1.00000,-1.00000, 0.27792},
    /* D7 */ {-1.00000,-1.00000,-1.00000,-1.00000, 0.27792},
    /* D8 */ {-1.00000,-1.00000,-1.00000,-1.00000, 0.27792},
    /* D9 */ {-1.00000,-1.00000,-1.00000,-1.00000, 0.27792},
    /* DA */ {-1.00000,-1.00000,-1.00000,-1.00000, 0.27792},
    /* DB */ {-1.00000,-1.00000,-1.00000,-1.00000, 0.27792},
    /* DC */ {-1.00000,-1.00000,-1.00000,-1.00000, 0.27792},
    /* DD */ {-1.00000,-1.00000,-1.00000,-1.00000, 0.27792},
    /* DE */ {-1.00000,-1.00000,-1.00000,-1.00000, 0.27792},
    /* DF */ {-1.00000,-1.00000,-1.00000,-1.00000, 0.27792},
    /* E0 */ {-1.00000,-1.00000,-1.00000,-1.00000, 0.27792},
    /* E1 */ { 0.72944,-0.00080, 0.00976, 0.94032, 1.00080},
    /* E2 */ {-1.00000,-1.00000,-1.00000,-1.00000, 0.27792},
    /* E3 */ { 0.74240,-0.30320, 0.03568, 0.29808, 0.37008},
    /* E4 */ {-1.00000,-1.00000,-1.00000,-1.00000, 0.27792},
    /* E5 */ {-1.00000,-1.00000,-1.00000,-1.00000, 0.27792},
    /* E6 */ {-1.00000,-1.00000,-1.00000,-1.00000, 0.27792},
    /* E7 */ {-1.00000,-1.00000,-1.00000,-1.00000, 0.27792},
    /* E8 */ { 0.72944,-0.00080,-0.00032, 0.55296, 0.55584},
    /* E9 */ { 0.75536, 0.02224, 0.02992, 0.71424, 0.77760},
    /* EA */ { 0.74240, 0.01936, 0.04288, 0.91728, 1.00080},
    /* EB */ { 0.74240,-0.30320, 0.03856, 0.28656, 0.36576},
    /* EC */ {-1.00000,-1.00000,-1.00000,-1.00000, 0.27792},
    /* ED */ {-1.00000,-1.00000,-1.00000,-1.00000, 0.27792},
    /* EE */ {-1.00000,-1.00000,-1.00000,-1.00000, 0.27792},
    /* EF */ {-1.00000,-1.00000,-1.00000,-1.00000, 0.27792},
    /* F0 */ {-1.00000,-1.00000,-1.00000,-1.00000, 0.27792},
    /* F1 */ { 0.53936, 0.02224, 0.03280, 0.81216, 0.88992},
    /* F2 */ {-1.00000,-1.00000,-1.00000,-1.00000, 0.27792},
    /* F3 */ {-1.00000,-1.00000,-1.00000,-1.00000, 0.27792},
    /* F4 */ {-1.00000,-1.00000,-1.00000,-1.00000, 0.27792},
    /* F5 */ { 0.52496,-0.00080, 0.09328, 0.08496, 0.27792},
    /* F6 */ {-1.00000,-1.00000,-1.00000,-1.00000, 0.27792},
    /* F7 */ {-1.00000,-1.00000,-1.00000,-1.00000, 0.27792},
    /* F8 */ { 0.72944,-0.00080,-0.00032, 0.21312, 0.22176},
    /* F9 */ { 0.53936, 0.02944, 0.01696, 0.51264, 0.61056},
    /* FA */ { 0.53936, 0.02224, 0.03856, 0.86112, 0.94464},
    /* FB */ { 0.72944, 0.01936, 0.12496, 0.44208, 0.61056},
    /* FC */ {-1.00000,-1.00000,-1.00000,-1.00000, 0.27792},
    /* FD */ {-1.00000,-1.00000,-1.00000,-1.00000, 0.27792},
    /* FE */ {-1.00000,-1.00000,-1.00000,-1.00000, 0.27792},
    /* FF */ {-1.00000,-1.00000,-1.00000,-1.00000, 0.27792}
    };
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/*
** winmbox.c   Windows message box function.
**
** Part of willus.com general purpose C code library.
**
** Copyright (C) 2022  http://willus.com
**
** This program is free software: you can redistribute it and/or modify
** it under the terms of the GNU Affero General Public License as
** published by the Free Software Foundation, either version 3 of the
** License, or (at your option) any later version.
**
** This program is distributed in the hope that it will be useful,
** but WITHOUT ANY WARRANTY; without even the implied warranty of
** MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
** GNU Affero General Public License for more details.
**
** You should have received a copy of the GNU Affero General Public License
** along with this program.  If not, see <http://www.gnu.org/licenses/>.
**
*/

#include "willus.h"

#ifdef HAVE_WIN32_API

#include <windows.h>
#include <stdio.h>
#include <string.h>

#define WMB_LINERAT 1.0
#define MAXBUTTONS 8

typedef struct
    {
    HFONT mf;
    HFONT bf;
    HWND hwnd;
    HWND parent;
    HWND edit_hwnd;
    HWND pass_hwnd;
    /*
    HWND b1_hwnd;
    HWND b2_hwnd;
    HWND b3_hwnd;
    */
    HWND button_hwnd[MAXBUTTONS];
    char button_text[MAXBUTTONS][256];
    int  nbuttons;
    /*
    char b1[256];
    char b2[256];
    char b3[256];
    */
    char inbuflabel[64];
    char *inbuf;
    int  maxlen;
    char passlabel[64];
    char *passbuf;
    int  passmaxlen;
    char msg[1024];
    int  maxwidth;
    int  width;
    int  height;
    int  status;
    int  buttoncolor[MAXBUTTONS];
    int  dbx1,dby1,dbw,dbh;
    HBRUSH brush;
    double mfsize;
    double bfsize;
    HINSTANCE hinstance;
    char class[32];
    RECT aboutbox;
    RECT messagebox;
    WNDPROC eclassproc;
    void *myproc;
    int modal;
    char *title;
    } WINMBOX;

int winmbox_handle_messages=0;
static int winmbox_got_rect=0;
static RECT winmbox_rect;

static unsigned int n_magplus = 2903;
static unsigned char xmagplus[2903] = {
137,80,78,71,13,10,26,10,0,0,0,13,73,72,68,82,0,0,0,48,0,0,0,48,8,2,0,0,0,216,
96,110,208,0,0,0,9,112,72,89,115,0,0,14,196,0,0,14,196,1,149,43,14,27,0,0,11,
9,73,68,65,84,120,218,197,216,73,108,27,215,25,7,240,239,205,12,103,56,92,196,
85,162,168,133,218,41,81,18,109,45,166,76,201,91,101,215,177,211,184,110,220,
58,78,107,244,16,52,105,209,75,81,116,57,164,1,130,6,40,208,164,135,4,45,218,
20,70,131,38,69,227,54,75,19,47,170,29,203,2,226,77,142,19,71,214,46,89,149,
68,81,18,101,138,90,184,138,28,114,182,55,211,131,128,0,77,23,52,146,108,255,
47,51,131,185,252,240,97,222,251,190,55,72,85,85,248,239,81,85,21,99,44,73,146,
32,8,24,43,8,1,73,146,12,195,104,52,26,130,32,16,66,176,213,161,254,199,187,
76,38,179,176,16,206,101,57,130,162,13,122,173,70,67,3,40,130,136,115,185,172,
170,128,197,98,44,41,41,33,73,106,107,65,232,63,86,40,151,203,141,143,79,40,
42,174,174,40,213,82,234,224,224,237,225,161,137,197,232,154,162,98,167,85,223,
224,113,111,111,241,73,192,132,66,225,60,147,169,174,206,115,127,65,193,96,48,
16,8,212,215,86,74,185,196,75,191,249,235,31,206,77,66,218,14,58,27,176,90,32,
16,100,114,32,197,129,142,124,235,80,201,143,191,255,77,163,173,40,188,184,210,
218,186,195,100,202,187,47,160,225,225,225,240,189,133,150,109,238,55,254,114,
254,185,223,14,131,161,156,53,48,79,28,105,106,242,22,141,45,38,77,58,186,216,
172,239,253,100,230,234,205,233,108,70,196,107,83,63,57,81,244,204,83,79,6,230,
150,90,90,119,56,157,206,45,6,141,140,140,76,254,227,110,115,99,245,179,47,189,
251,254,85,177,217,239,118,22,90,24,147,238,196,145,38,130,32,63,153,139,25,
89,218,83,168,231,56,225,204,229,209,2,13,121,103,116,97,108,100,225,72,107,
234,103,63,56,118,111,49,182,255,192,35,118,187,125,203,64,145,200,226,7,23,
47,108,107,172,124,249,181,155,239,92,231,247,119,122,188,13,69,28,205,86,122,
203,236,5,121,52,67,103,9,146,4,96,176,156,203,138,75,145,100,98,38,156,89,77,
6,130,43,55,110,77,31,223,41,127,247,73,223,114,44,123,242,228,183,73,146,220,
12,136,124,225,133,23,214,239,222,122,235,237,98,135,165,183,111,254,119,103,
163,187,118,213,150,187,157,150,178,18,87,67,89,77,169,105,155,195,248,254,155,
61,227,99,193,169,161,41,155,156,219,215,90,193,107,40,75,129,85,144,148,36,
151,101,73,242,218,64,182,204,146,46,41,200,155,95,8,187,221,238,45,88,246,159,
246,245,229,184,20,69,90,126,121,58,228,170,118,22,86,57,118,236,106,52,91,116,
73,0,35,169,210,44,24,10,236,197,85,69,162,32,50,98,78,163,33,244,36,240,12,
177,215,95,83,225,178,93,251,112,40,154,200,156,186,196,253,177,1,223,29,27,
107,111,239,176,90,173,27,6,17,235,151,222,27,215,29,246,188,51,55,98,10,169,
171,247,186,246,238,111,118,22,24,57,89,209,50,68,62,171,97,16,168,128,18,209,
116,124,117,77,37,73,130,4,59,171,65,4,240,138,100,41,48,183,237,110,104,244,
150,198,179,202,213,17,217,98,162,175,92,185,178,153,10,17,0,48,63,63,31,139,
69,29,249,214,183,122,238,149,87,230,183,250,61,38,171,142,64,32,19,132,142,
209,220,229,148,91,25,136,42,36,207,137,124,90,156,151,201,143,211,234,188,164,
232,104,42,45,34,0,156,239,180,55,180,84,151,151,154,255,118,45,97,53,179,99,
163,99,155,2,41,138,50,48,48,160,211,82,247,146,212,90,90,174,173,47,45,44,115,
228,68,121,73,144,181,12,201,80,4,67,19,38,22,180,12,195,11,106,46,39,233,117,
26,11,139,12,140,134,165,73,137,64,171,2,78,137,82,73,181,171,188,186,104,113,
57,157,226,13,162,144,14,4,2,27,255,134,68,81,156,153,9,228,233,217,177,32,175,
183,232,170,182,85,0,69,82,58,194,100,210,233,116,20,203,128,81,3,36,2,163,129,
93,90,147,4,9,108,70,214,165,5,164,213,100,65,99,176,177,92,90,77,197,179,136,
148,170,27,203,62,190,57,57,17,2,179,142,158,152,152,172,174,174,222,56,40,26,
77,212,187,29,189,119,114,246,252,60,71,145,141,209,18,35,253,129,172,32,235,
12,6,138,166,181,26,146,213,51,209,164,36,1,129,21,98,100,96,110,97,106,81,200,
100,184,28,175,42,40,147,230,188,62,79,81,89,145,179,188,48,207,164,189,151,
192,37,197,204,210,82,120,83,21,202,229,56,163,78,31,77,10,214,2,19,203,50,58,
150,9,205,71,195,203,156,41,223,66,105,13,26,173,142,214,42,8,81,88,85,20,64,
51,179,73,46,22,203,196,226,217,68,92,145,148,232,114,172,168,196,81,230,46,
203,51,27,141,70,93,42,173,50,52,21,143,39,55,14,82,20,5,99,76,16,128,16,210,
234,180,4,73,146,36,36,99,220,252,108,210,194,51,116,30,163,205,83,181,102,138,
2,5,167,37,46,193,37,35,241,100,100,57,179,178,42,198,86,0,0,86,147,130,40,146,
8,209,12,73,179,52,66,64,82,148,44,75,27,7,145,36,169,209,104,50,28,239,176,
91,103,120,140,16,18,101,185,197,95,93,89,47,26,76,121,140,86,203,232,89,155,
197,56,58,155,158,159,203,18,25,180,167,163,202,110,168,137,199,146,66,38,35,
43,176,182,198,149,87,23,203,50,70,136,148,177,106,51,107,49,86,25,134,217,56,
136,166,105,86,175,143,198,19,219,221,181,125,87,102,85,164,8,188,180,111,127,
131,197,68,24,8,160,1,104,0,7,192,175,83,233,96,80,225,5,252,104,103,213,161,
90,123,28,64,6,16,0,82,0,171,9,88,93,90,83,21,28,139,166,61,157,165,107,233,
156,121,19,29,141,96,24,38,223,102,227,178,82,107,157,241,222,252,170,44,170,
178,4,153,12,159,76,138,209,132,28,79,226,100,70,201,2,100,115,2,198,34,198,
82,54,195,199,0,150,211,202,98,10,71,146,114,44,42,113,169,140,130,149,108,78,
140,47,173,117,108,179,197,147,153,210,210,210,141,131,40,138,170,173,173,205,
100,249,146,124,57,143,64,139,225,168,10,170,130,85,21,16,0,32,2,0,1,5,160,74,
18,96,9,17,10,129,16,5,64,34,88,159,94,21,132,176,10,128,96,118,42,82,96,201,
179,27,115,92,86,240,122,189,27,7,17,4,225,247,251,179,89,105,104,104,236,185,
239,117,220,186,58,46,99,36,203,138,172,2,0,32,5,72,0,10,0,99,73,85,69,4,152,
4,117,189,155,171,0,24,171,10,198,178,164,200,24,93,239,25,122,246,153,29,67,
35,83,70,163,169,184,184,120,83,173,195,106,181,22,151,20,45,199,51,143,249,
77,139,119,231,35,145,148,40,42,18,143,37,4,152,0,69,5,0,144,37,1,99,1,99,25,
43,138,2,160,168,160,168,128,9,16,36,5,99,117,102,106,41,29,142,125,99,159,109,
122,46,188,211,239,223,108,47,3,128,199,31,127,60,28,94,26,30,27,121,243,23,
135,206,159,190,153,72,241,57,94,22,177,34,98,16,21,117,13,64,149,36,66,150,
52,4,150,36,57,167,128,8,170,4,32,72,42,159,195,177,4,255,222,159,62,124,239,
87,143,125,210,55,176,182,198,29,62,124,120,107,6,180,83,167,78,229,178,217,
157,173,245,51,43,182,215,7,226,135,190,214,226,116,232,76,102,198,72,34,11,
67,230,51,96,3,144,1,162,0,81,30,18,130,204,73,106,106,77,92,89,229,222,125,
227,198,143,30,169,172,178,46,143,77,133,234,234,60,123,246,238,221,130,10,1,
192,211,79,127,103,101,117,117,122,46,178,173,60,247,195,61,69,151,207,14,4,
102,147,43,209,92,66,196,203,130,58,149,86,250,56,117,48,141,131,105,37,42,224,
20,175,196,226,124,112,46,249,206,235,55,126,254,245,250,54,55,30,15,44,52,248,
118,250,124,62,0,232,238,238,230,121,126,179,19,35,73,146,141,141,13,103,207,
157,103,180,250,178,66,242,169,3,13,221,31,206,140,46,100,100,21,201,88,21,1,
241,88,205,72,176,150,147,150,98,252,92,40,117,179,55,152,24,157,251,243,79,
119,49,106,248,206,208,68,48,56,119,160,243,75,90,157,225,214,205,94,132,208,
181,107,215,220,110,247,6,118,200,207,159,58,150,151,151,95,121,229,229,234,
26,119,77,69,169,215,93,153,83,44,31,12,167,62,154,79,112,64,145,90,18,129,42,
112,178,70,146,154,11,117,199,124,118,87,62,190,51,50,241,209,199,125,52,195,
218,237,86,189,94,231,112,58,107,220,117,133,249,246,133,80,232,114,79,207,209,
163,71,11,10,10,54,123,46,19,4,225,181,215,94,11,45,44,248,59,58,242,77,121,
14,187,169,188,184,144,102,116,169,180,172,2,50,104,9,138,18,23,34,43,11,145,
248,212,204,236,224,224,192,129,3,95,62,122,244,40,0,252,254,213,87,111,127,
250,233,190,189,123,143,62,113,194,108,48,198,87,151,47,117,119,119,118,118,
186,92,174,205,158,92,1,96,122,122,250,157,183,223,142,198,99,133,69,37,101,
165,229,6,3,75,105,40,80,64,196,114,34,22,159,155,155,141,69,163,13,13,158,19,
39,158,252,108,130,238,232,232,192,24,187,92,174,175,60,250,232,193,35,95,45,
176,219,164,44,119,190,171,171,181,117,71,109,109,237,102,65,235,73,165,82,3,
3,3,3,253,253,209,88,148,231,121,2,17,172,142,45,45,41,109,219,217,230,245,110,
163,168,127,57,216,63,255,252,243,151,47,95,174,169,169,225,56,238,240,161,67,
7,143,60,86,84,88,76,1,190,240,247,11,21,149,149,77,77,77,91,0,250,162,121,241,
197,23,187,187,187,171,170,170,86,87,87,15,236,239,124,228,200,145,50,87,185,
158,161,47,93,186,100,54,155,219,219,219,191,192,42,219,146,236,217,179,103,
105,105,105,104,104,168,188,188,188,127,96,128,75,173,217,243,11,24,131,193,
91,95,63,59,27,12,4,102,42,43,43,31,40,104,221,20,137,68,70,71,71,235,234,234,
250,238,220,73,196,86,237,246,124,141,78,223,80,87,155,136,199,135,134,134,106,
106,106,30,40,8,0,118,239,222,29,10,133,198,199,199,183,111,223,126,167,191,
127,101,41,146,111,183,83,44,91,91,83,163,42,202,245,27,55,60,30,207,3,5,173,
215,105,118,118,246,238,221,187,62,159,111,120,100,36,52,63,159,111,179,2,173,
173,169,172,48,232,245,61,61,61,13,13,13,15,20,244,153,105,124,124,220,239,247,
79,77,77,5,103,102,108,102,179,66,209,85,229,101,133,14,71,87,87,87,125,125,
253,191,255,20,188,143,32,0,216,181,107,87,36,18,25,28,28,108,111,111,15,45,
44,76,78,78,154,13,122,76,209,229,174,210,50,151,235,204,153,51,110,183,251,
115,123,199,253,5,1,64,91,91,91,60,30,239,239,239,239,232,232,88,89,89,25,27,
27,53,178,172,76,16,165,206,226,90,119,205,217,179,103,43,42,42,104,154,126,
112,32,0,104,105,105,225,56,238,246,237,219,126,191,159,227,184,145,209,81,134,
36,49,34,10,28,5,245,158,186,11,23,46,56,157,78,150,101,31,28,8,0,188,94,175,
40,138,183,110,221,106,107,107,195,24,15,15,15,19,8,16,34,237,54,171,167,190,
190,187,187,219,106,181,26,141,198,7,7,2,0,143,199,163,209,104,122,123,123,155,
155,155,105,154,30,25,25,145,68,129,160,40,139,217,220,216,216,120,245,234,85,
157,78,103,50,153,40,120,128,57,120,240,160,94,175,191,120,241,162,207,231,99,
89,118,98,98,66,146,36,81,20,27,27,27,15,31,62,124,229,202,21,85,85,183,184,
151,253,63,25,28,28,236,234,234,218,177,99,71,56,28,158,156,156,180,88,44,109,
62,95,163,215,107,54,155,251,250,250,30,2,8,0,38,39,39,207,157,59,215,220,220,
28,137,68,166,167,167,53,26,77,107,107,107,101,101,165,32,8,15,7,4,0,129,64,
224,252,249,243,77,77,77,209,104,52,24,12,174,172,172,248,124,190,227,199,143,
19,240,144,82,93,93,125,236,216,177,177,177,49,151,203,165,215,235,9,130,56,
121,242,36,77,211,15,173,66,235,9,133,66,167,78,157,10,133,66,167,79,159,190,
47,3,218,6,178,188,188,172,213,106,77,38,211,250,227,63,1,56,221,152,226,175,
174,108,15,0,0,0,0,73,69,78,68,174,66,96,130};

unsigned int n_magminus = 2855;
unsigned char xmagminus[2855] = {
137,80,78,71,13,10,26,10,0,0,0,13,73,72,68,82,0,0,0,48,0,0,0,48,8,2,0,0,0,216,
96,110,208,0,0,0,9,112,72,89,115,0,0,14,196,0,0,14,196,1,149,43,14,27,0,0,10,
217,73,68,65,84,120,218,197,216,105,108,91,217,117,7,240,115,239,125,11,31,119,
82,148,40,106,161,104,89,164,76,73,180,37,75,212,208,242,204,164,182,235,140,
167,227,184,118,58,241,180,70,129,6,73,26,228,75,81,32,201,135,36,192,32,3,20,
200,36,31,18,32,200,130,65,7,104,130,212,237,204,180,83,47,170,29,203,6,98,123,
44,199,177,45,91,187,172,74,162,54,202,18,181,144,148,72,113,125,239,221,123,
251,65,109,144,164,11,18,73,246,252,65,224,61,130,120,192,15,7,120,231,156,75,
196,57,135,255,59,156,115,74,169,166,105,165,82,137,82,134,16,16,66,100,89,22,
69,17,99,140,16,130,221,142,240,255,252,150,205,102,23,22,22,11,249,28,22,36,
179,201,32,138,18,0,43,169,180,80,200,115,6,14,135,165,166,166,134,16,97,119,
65,232,127,173,80,161,80,24,27,27,103,156,54,236,169,53,8,124,96,224,193,208,
224,248,82,34,195,56,245,56,77,205,193,192,129,131,97,13,228,88,108,209,106,
179,237,219,23,124,182,160,153,153,153,104,52,218,212,88,175,21,214,191,253,
253,127,254,251,75,19,176,233,2,99,25,40,6,192,8,178,5,208,82,32,197,255,226,
149,154,47,127,233,207,45,101,85,139,75,171,237,237,29,54,155,245,153,128,134,
134,134,22,159,46,28,220,31,248,201,63,93,254,198,15,134,192,236,83,204,242,
103,78,182,182,134,170,70,151,54,108,70,169,218,110,234,189,63,125,235,238,84,
62,171,210,204,228,87,206,86,125,225,179,111,68,231,150,15,182,119,120,60,158,
93,6,13,15,15,79,252,199,147,182,150,134,175,125,251,95,254,237,150,218,22,9,
120,42,29,178,205,120,246,100,43,198,228,254,92,210,162,72,193,74,83,46,87,186,
112,125,164,66,36,143,70,22,70,135,23,78,182,167,191,254,55,103,158,46,37,143,
30,251,164,203,229,218,53,80,60,190,244,243,171,87,246,183,212,127,247,221,187,
31,124,84,60,122,36,24,106,174,202,73,74,125,168,206,106,55,34,140,211,26,19,
49,54,17,208,117,154,92,203,174,79,47,102,215,54,162,51,171,119,238,77,189,254,
130,254,215,111,132,87,146,249,115,231,254,146,16,178,19,16,121,235,173,183,
182,238,222,123,239,253,106,183,163,183,111,254,135,23,19,135,15,55,250,2,30,
71,93,141,183,185,206,95,107,107,176,201,62,171,56,147,167,22,9,119,186,13,110,
179,68,141,178,163,194,89,210,216,70,46,175,16,114,187,63,95,231,216,172,169,
176,206,47,44,6,2,129,157,128,240,214,229,97,95,95,33,151,22,8,250,214,249,152,
183,193,83,185,215,221,113,184,165,57,232,145,21,98,33,156,99,46,16,172,19,204,
8,150,8,2,132,77,4,64,198,47,71,252,159,122,45,28,12,213,120,170,173,239,92,
43,73,132,62,25,29,77,165,82,187,0,234,189,243,145,219,101,189,112,39,201,136,
177,41,228,125,249,104,155,167,194,146,211,153,65,198,229,138,168,16,2,24,100,
73,68,162,168,33,76,4,112,41,34,194,80,100,154,163,194,222,249,98,115,75,168,
54,149,103,183,134,117,135,77,186,121,243,230,78,65,243,243,243,201,100,194,
93,238,124,239,198,83,95,125,121,123,36,104,115,26,49,2,29,99,163,44,62,201,
177,251,155,250,237,52,147,21,65,21,241,221,52,125,184,169,207,107,204,40,9,
155,42,2,160,229,30,87,243,193,6,95,173,253,95,111,175,59,237,202,232,200,232,
142,64,140,177,254,254,126,163,65,120,186,33,100,54,245,198,166,218,202,58,119,
65,213,151,75,186,65,38,178,128,101,9,59,20,217,170,16,89,192,178,128,173,138,
232,80,68,179,44,42,18,209,48,90,43,209,180,170,213,52,120,125,13,85,75,43,155,
233,162,89,45,109,70,163,209,237,143,14,85,85,167,167,163,86,147,50,58,83,52,
57,140,123,247,239,1,145,136,70,98,115,152,204,38,108,84,192,12,80,4,80,129,
148,0,0,64,4,144,128,40,0,57,16,141,118,37,191,169,165,55,138,8,211,134,150,
186,95,221,157,24,143,129,221,40,141,143,79,52,52,52,108,31,148,72,172,55,5,
220,189,143,10,174,114,171,187,170,204,96,192,131,15,167,55,51,121,217,32,97,
196,4,64,128,128,115,216,106,15,8,128,96,4,28,116,4,140,163,92,166,232,111,169,
113,123,28,30,95,165,213,102,120,186,78,107,170,229,229,229,197,29,85,168,80,
200,89,140,166,196,70,201,89,97,83,20,217,100,86,162,227,79,103,38,150,101,131,
196,128,35,134,56,167,140,115,96,192,182,22,0,64,156,81,206,56,227,144,92,75,
255,149,243,120,173,207,101,181,91,44,22,99,122,147,203,146,144,74,109,108,31,
196,24,163,148,98,12,8,33,131,209,128,9,17,4,136,199,146,147,247,167,177,205,
136,5,44,202,18,22,49,150,4,140,48,0,227,140,51,141,81,77,167,170,78,117,74,
87,211,170,170,17,192,146,76,36,69,66,8,136,32,232,186,182,125,16,33,68,20,197,
108,174,232,118,57,167,139,20,33,84,82,245,174,163,205,129,150,26,171,205,40,
72,68,146,4,65,20,36,145,128,72,16,99,84,231,154,166,235,170,174,106,76,43,170,
169,68,166,174,222,173,81,138,16,209,41,47,179,27,40,229,178,44,111,31,36,73,
146,98,50,37,82,235,7,2,141,125,55,103,57,98,197,188,250,234,167,59,156,86,48,
3,200,0,50,0,1,32,0,91,203,24,3,160,0,26,128,14,80,4,200,0,36,82,116,109,37,
203,25,77,38,54,131,71,106,51,155,5,251,14,38,154,32,203,114,121,89,89,46,187,
30,110,181,188,245,147,53,93,229,26,230,153,116,158,235,66,14,97,3,66,6,1,9,
0,4,3,65,192,0,24,7,157,131,198,160,196,184,202,121,65,231,249,108,137,83,158,
47,168,169,229,76,215,254,178,107,87,179,161,182,218,237,247,33,65,16,26,27,
27,179,249,98,77,185,110,197,104,105,49,193,129,51,202,57,32,0,64,24,0,129,128,
64,192,32,32,16,16,144,255,254,252,87,193,16,162,28,0,193,236,100,188,194,97,
117,89,10,185,124,41,20,10,109,31,132,49,142,68,34,249,188,54,56,56,250,141,
47,118,221,187,53,166,83,164,235,76,231,0,0,136,1,1,192,24,4,196,5,224,34,226,
4,241,173,105,206,1,40,229,140,82,93,99,58,69,31,221,24,252,218,23,58,6,135,
39,45,22,91,117,117,245,142,70,135,211,233,172,174,169,90,73,101,95,139,216,
150,158,204,199,227,105,85,101,90,145,106,8,40,6,198,1,1,16,0,65,32,2,217,234,
65,192,56,48,14,20,67,73,99,148,242,233,201,229,205,197,228,159,125,162,108,
106,110,241,133,72,100,23,134,235,233,211,167,23,23,151,135,70,135,255,241,239,
94,185,124,254,238,122,186,88,40,234,42,101,42,5,149,113,21,128,114,16,17,32,
206,25,7,202,65,5,174,1,148,52,94,44,208,228,122,241,195,159,254,226,195,239,
188,118,191,175,63,147,201,157,56,113,98,23,64,126,191,127,239,222,134,133,165,
36,46,205,127,253,116,224,122,247,224,202,90,33,147,209,114,192,139,0,5,157,
23,24,74,107,44,71,121,158,161,60,131,2,227,57,157,101,178,218,90,50,255,225,
207,122,223,254,92,132,23,231,210,89,245,244,159,158,150,36,105,23,64,0,240,
249,207,127,110,117,109,109,106,46,190,223,87,248,219,151,170,174,95,236,143,
206,110,172,38,10,235,42,77,115,156,164,176,70,81,66,227,27,20,50,140,167,139,
44,153,42,206,204,109,124,240,15,119,190,249,233,166,206,0,29,139,46,52,135,
95,8,135,195,0,208,211,211,83,44,22,119,186,49,18,66,90,90,154,47,94,186,44,
27,76,117,149,228,179,199,154,123,126,49,61,178,144,213,57,210,41,87,1,21,41,
207,106,144,41,104,203,201,226,92,44,125,183,119,102,125,100,238,103,95,61,44,
243,197,71,131,227,51,51,115,199,142,252,145,193,104,190,119,183,23,33,116,251,
246,237,64,32,176,141,14,249,187,167,142,149,149,149,239,125,239,187,13,254,
128,127,79,109,40,80,95,96,142,159,15,165,127,57,191,158,3,129,24,8,2,94,202,
233,162,166,181,85,26,207,132,93,222,114,250,104,120,252,151,191,234,147,100,
197,229,114,154,76,70,183,199,227,15,236,171,44,119,45,196,98,215,111,220,56,
117,234,84,69,69,197,78,207,101,165,82,233,221,119,223,141,45,44,68,186,186,
202,109,86,183,203,230,171,174,148,100,99,122,83,231,128,204,6,44,8,234,66,124,
117,33,158,154,156,158,29,24,232,63,118,236,143,79,157,58,5,0,63,254,209,143,
30,60,124,248,137,151,95,62,245,153,179,118,179,37,181,182,114,173,167,231,200,
145,35,94,175,119,167,39,87,0,152,154,154,250,224,253,247,19,169,100,101,85,
77,93,173,207,108,86,4,81,0,6,42,213,215,147,169,185,185,217,100,34,209,220,
28,60,123,246,13,167,211,185,245,72,87,87,23,165,212,235,245,254,201,171,175,
30,63,249,169,10,87,153,150,207,93,238,238,110,111,239,104,108,108,220,41,104,
43,233,116,186,191,191,191,255,241,227,68,50,81,44,22,49,194,138,81,169,173,
169,237,124,161,51,20,218,47,8,191,117,176,127,243,205,55,175,95,191,238,247,
251,115,185,220,137,87,94,57,126,242,181,170,202,106,1,232,149,127,191,178,167,
190,190,181,181,117,23,64,127,104,222,126,251,237,158,158,158,189,123,247,174,
173,173,29,59,122,228,147,39,79,214,121,125,38,89,186,118,237,154,221,110,63,
116,232,208,31,240,150,237,74,94,122,233,165,229,229,229,193,193,65,159,207,
247,184,191,63,151,206,184,202,43,100,179,57,212,212,52,59,59,19,141,78,215,
215,215,63,87,208,150,41,30,143,143,140,140,236,219,183,175,239,209,163,245,
228,154,203,85,46,26,77,205,251,26,215,83,169,193,193,65,191,223,255,92,65,0,
240,226,139,47,198,98,177,177,177,177,3,7,14,60,122,252,120,117,57,94,238,114,
9,138,210,232,247,115,198,62,186,115,39,24,12,62,87,208,86,157,102,103,103,159,
60,121,18,14,135,135,134,135,99,243,243,229,101,78,144,12,254,250,61,102,147,
233,198,141,27,205,205,205,207,21,244,107,211,216,216,88,36,18,153,156,156,156,
153,158,46,179,219,153,32,237,245,213,85,186,221,221,221,221,77,77,77,255,243,
79,193,103,8,2,128,195,135,15,199,227,241,129,129,129,67,135,14,197,22,22,38,
38,38,236,102,19,21,36,159,183,182,206,235,189,112,225,66,32,16,248,157,222,
241,108,65,0,208,217,217,153,74,165,30,63,126,220,213,213,181,186,186,58,58,
58,98,81,20,29,227,90,79,117,99,192,127,241,226,197,61,123,246,252,230,130,240,
204,65,0,112,240,224,193,92,46,247,224,193,131,72,36,146,203,229,134,71,70,100,
66,40,194,21,238,138,166,224,190,43,87,174,120,60,30,69,81,158,31,8,0,66,161,
144,170,170,247,238,221,235,236,236,164,148,14,13,13,97,4,8,17,87,153,51,216,
212,212,211,211,227,116,58,45,22,203,243,3,1,64,48,24,20,69,177,183,183,183,
173,173,77,146,164,225,225,97,77,45,97,65,112,216,237,45,45,45,183,110,221,50,
26,141,54,155,77,128,231,152,227,199,143,155,76,166,171,87,175,134,195,97,69,
81,198,199,199,53,77,83,85,181,165,165,229,196,137,19,55,111,222,228,156,239,
242,44,251,125,50,48,48,208,221,221,221,209,209,177,184,184,56,49,49,225,112,
56,58,195,225,150,80,200,110,183,247,245,245,125,12,32,0,152,152,152,184,116,
233,82,91,91,91,60,30,159,154,154,18,69,177,189,189,189,190,190,190,84,42,125,
60,32,0,136,70,163,151,47,95,110,109,109,77,36,18,51,51,51,171,171,171,225,112,
248,245,215,95,199,240,49,165,161,161,225,204,153,51,163,163,163,94,175,215,
100,50,97,140,207,157,59,39,73,210,199,86,161,173,196,98,177,119,222,121,39,
22,139,157,63,127,254,153,44,104,219,200,202,202,138,193,96,176,217,108,91,95,
255,19,113,105,77,87,87,182,24,104,0,0,0,0,73,69,78,68,174,66,96,130};

unsigned int n_fitpage = 1096;
unsigned char xfitpage[1096] = {
137,80,78,71,13,10,26,10,0,0,0,13,73,72,68,82,0,0,0,64,0,0,0,69,8,2,0,0,0,117,
198,119,58,0,0,0,9,112,72,89,115,0,0,14,196,0,0,14,196,1,149,43,14,27,0,0,3,
250,73,68,65,84,120,218,237,155,77,104,83,75,20,128,191,27,99,193,230,34,5,107,
17,92,60,113,85,82,116,99,139,54,130,160,81,36,196,88,181,34,143,66,161,11,161,
165,160,173,160,11,113,47,226,166,45,40,45,136,80,80,196,90,26,127,168,32,24,
11,130,34,10,10,133,218,34,254,132,231,66,8,86,49,104,172,16,211,121,139,12,
201,203,245,246,229,6,103,234,13,220,67,22,51,115,239,204,157,239,156,249,57,
115,134,24,66,8,170,89,124,84,185,120,0,127,92,68,169,196,227,113,55,247,182,
179,179,211,210,97,43,64,87,87,215,248,248,184,80,36,179,179,162,167,71,40,148,
95,53,110,29,66,217,108,86,161,194,154,155,25,25,89,222,57,32,132,200,229,114,
74,154,78,38,249,254,29,224,204,153,234,156,196,45,45,50,113,246,108,21,2,188,
123,199,167,79,197,236,233,211,213,6,176,109,91,73,246,220,185,170,2,120,251,
150,143,31,173,133,154,140,160,5,160,181,213,166,80,147,17,212,3,188,121,99,
163,126,125,70,80,15,176,117,171,76,92,188,40,19,125,125,172,89,163,203,8,138,
1,102,102,248,252,57,191,159,208,219,43,11,27,27,153,159,103,243,102,160,88,
232,82,128,77,155,168,175,39,127,196,248,240,65,22,230,19,211,211,244,246,50,
60,236,98,128,137,9,118,236,40,78,128,130,83,178,184,88,28,84,151,46,113,248,
176,74,0,191,194,182,154,154,120,248,176,204,59,71,143,178,123,183,91,45,208,
216,232,232,181,13,27,188,3,141,7,224,1,120,0,30,64,181,3,164,82,220,189,171,
172,19,95,190,48,49,177,140,0,91,182,176,110,29,209,168,50,128,186,58,18,9,12,
131,231,207,53,3,28,58,132,97,240,226,5,202,35,194,195,195,132,66,52,55,83,91,
203,220,156,6,128,131,7,49,12,110,222,4,150,60,175,252,166,60,126,140,105,178,
176,64,48,72,93,157,83,12,159,195,174,223,186,37,179,137,4,245,245,142,154,14,
4,100,98,213,42,167,12,95,191,202,68,58,77,48,136,105,50,59,91,161,55,234,247,
203,211,19,208,214,198,157,59,37,79,247,237,35,28,38,157,150,17,171,255,17,211,
228,229,75,153,158,159,103,113,145,84,170,76,149,21,43,104,104,224,193,3,194,
97,89,146,201,208,212,68,32,192,179,103,4,131,75,84,179,132,26,187,187,255,30,
25,185,214,222,46,192,93,191,149,43,197,220,156,77,108,244,215,243,128,127,96,
224,175,87,175,92,183,222,103,179,244,244,0,129,50,67,40,151,251,121,229,202,
63,45,45,161,161,33,250,251,173,173,132,195,28,57,194,251,247,148,13,1,215,214,
146,74,201,3,100,107,43,7,14,148,4,234,108,197,48,88,187,150,108,214,38,120,
17,141,50,57,153,127,39,83,102,8,117,116,116,140,141,93,47,100,7,7,173,166,116,
46,11,11,178,202,192,64,5,181,246,236,41,249,92,52,90,97,120,61,31,80,40,72,
95,31,66,48,56,88,162,39,231,187,117,97,18,59,148,99,199,184,127,191,168,117,
33,164,226,127,119,31,200,99,12,13,201,236,198,141,90,70,121,60,206,133,11,0,
177,152,163,174,87,188,19,31,63,142,16,156,63,79,50,73,44,166,184,247,51,51,
180,183,179,125,59,66,88,215,110,197,190,208,169,83,8,65,67,3,10,47,211,190,
125,163,191,159,116,154,71,143,150,43,172,114,249,178,74,245,155,38,137,132,
119,30,240,0,60,0,15,192,3,168,118,128,76,198,209,107,63,126,184,21,224,234,
213,242,151,242,175,95,211,214,166,18,64,229,5,71,119,55,134,193,244,52,99,99,
0,62,159,213,129,157,156,36,22,35,157,118,241,28,184,125,155,27,55,164,187,186,
126,189,44,204,7,1,78,158,36,22,35,20,98,245,106,183,90,0,216,191,31,32,153,
196,48,120,250,180,120,192,136,68,184,119,79,198,78,212,138,95,249,178,48,53,
197,174,93,240,159,11,227,19,39,100,66,185,19,174,101,25,221,185,115,201,71,
21,57,250,127,114,31,152,154,178,41,212,161,126,93,0,182,70,208,161,126,141,
59,177,197,8,154,212,175,17,192,98,4,77,234,215,235,11,21,140,160,79,253,54,
0,134,97,248,124,62,181,70,208,167,126,27,128,154,154,154,64,32,160,170,245,
39,79,216,187,87,179,59,106,137,212,141,142,142,170,254,130,169,176,173,72,36,
98,233,176,225,253,127,192,3,240,0,170,91,254,5,67,123,252,220,57,115,119,137,
0,0,0,0,73,69,78,68,174,66,96,130};




static int wmb_inuse=-1;
static WINMBOX _wmb,*wmb;

static void winmbox_init(void);
static int  winmbox_message_box_create(void);
static void winmbox_message_box_calc_size(WINMBOX *wmb);
static void winmbox_message_box_add_children(void);
static LRESULT CALLBACK winmbox_edit_proc(HWND hWnd,UINT message,WPARAM wParam,LPARAM lParam);
static void winmbox_draw_defbutton_border(int status);
static void add_gray(int *r0,int *g0,int *b0,int delta);
static void winmbox_display_text(HFONT hf,char *buf,SIZE *size,int maxwidth,
                                  HDC hdc,int x0,int y0);
static int special_button_text(HDC hdc,char *text,RECT *rect,HBRUSH brush,HPEN pen,int simple,
                               int r0,int g0,int b0);
static void winmbox_text_extents(HFONT hf,char *buf,SIZE *size,int maxwidth);
static void winmbox_display_line(HFONT hf,char *s,SIZE *size,int maxwidth,
                                  HDC hdc,int x0,int y0);
static void winmbox_display_text_1(HFONT hf,char *buf,SIZE *size,HDC hdc,int x0,int y0);
static HFONT winmbox_get_font(double fsize);


static void winmbox_init(void)

    {
    if (wmb_inuse < 0)
        winmbox_set_font("");
    }


int winmbox_get_win_pos(void *rect0)

    {
    RECT *rect;

    rect=(RECT *)rect0;
    if (winmbox_got_rect)
        {
        (*rect)=winmbox_rect;
        return(1);
        }
    return(0);
    }


void winmbox_set_win_pos(void *rect0)

    {
    RECT *rect;

    rect=(RECT *)rect0;
    winmbox_rect=(*rect);
    winmbox_got_rect=1;
    }

/*
** Present a Windows Dialog Box w/up to three buttons and a text entry box if desired.
**
** Inputs:
**    parent = parent window (HWND).  Can be NULL in which case the Desktop window is used.
**    title = window title
**    message = message to be displayed above buttons (max 1023 chars)
**    button1 = button 1 text (can be NULL) (max 255 chars)
**    button2 = button 2 text (can be NULL) (max 255 chars)
**    button3 = button 3 text (can be NULL) (max 255 chars)
**        (On button text, use * at beginning to denote default button; use & in front
**         of shortcut key, e.g. "*&OK")
**    inbuf = text input buffer.  Can be NULL for no edit box.
**    maxlen = max text input chars
**    fontsize_pixels = font size to be used in dialog box.
**    maxwidth_pixels = max width of dialog box (min width is 400)
**    rgbcolor = background color of dialog box.
**
** Return values:
**   inbuf[] gets text entry
**    0 = could not open dialog window
**   -1 = Escape key press
**    1 = Button 1 pressed
**    2 = Button 2 pressed
**    3 = Button 3 pressed
**    4 = <Enter> pressed (if no default button)
**
*/ 
int winmbox_message_box(void *parent,char *title,char *message,
                        char *button1,char *button2,char *button3,
                        char *inbuf,int maxlen,int fontsize_pixels,
                        int maxwidth_pixels,int rgbcolor,void *myproc,
                        void **window,int *button_colors)

    {
    return(winmbox_message_box_ex2(parent,title,message,button1,button2,button3,
                           inbuf,maxlen,fontsize_pixels,maxwidth_pixels,
                           rgbcolor,myproc,window,button_colors,NULL,0));
    }
                           

int winmbox_message_box_ex(void *parent,char *title,char *message,
                        char *button1,char *button2,char *button3,
                        char *inbuf,int maxlen,int fontsize_pixels,
                        int maxwidth_pixels,int rgbcolor,void *myproc,
                        void **window,int *button_colors,void *aboutbox)

    {
    return(winmbox_message_box_ex2(parent,title,message,button1,button2,button3,
                                   inbuf,maxlen,fontsize_pixels,maxwidth_pixels,
                                   rgbcolor,myproc,window,button_colors,aboutbox,
                                   0));
    }


int winmbox_message_box_ex2(void *parent,char *title,char *message,
                        char *button1,char *button2,char *button3,
                        char *inbuf,int maxlen,int fontsize_pixels,
                        int maxwidth_pixels,int rgbcolor,void *myproc,
                        void **window,int *button_colors,void *aboutbox,
                        int modal)

    {
    char *button[3];
    int nbuttons;

    nbuttons=0;
    if (button1!=NULL)
        button[nbuttons++]=button1;
    if (button2!=NULL)
        button[nbuttons++]=button2;
    if (button3!=NULL)
        button[nbuttons++]=button3;
    return(winmbox_message_box_ex3(parent,title,message,button,nbuttons,
                        inbuf,maxlen,fontsize_pixels,
                        maxwidth_pixels,rgbcolor,myproc,
                        window,button_colors,aboutbox,modal));
    }


/*
** Present a Windows Dialog Box w/up to three buttons and a text entry box if desired.
**
** Inputs:
**    parent = parent window (HWND).  Can be NULL in which case the Desktop window is used.
**    title = window title
**    message = message to be displayed above buttons (max 1023 chars)
**    button1 = button 1 text (can be NULL) (max 255 chars)
**    button2 = button 2 text (can be NULL) (max 255 chars)
**    button3 = button 3 text (can be NULL) (max 255 chars)
**        (On button text, use * at beginning to denote default button; use & in front
**         of shortcut key, e.g. "*&OK")
**    inbuf = text input buffer.  Can be NULL for no edit box.
**    maxlen = max text input chars
**    fontsize_pixels = font size to be used in dialog box.
**    maxwidth_pixels = max width of dialog box (min width is 400)
**    rgbcolor = background color of dialog box.
**    aboutbox = RECT of "about" text box, which is read only.
**
** Return values:
**   inbuf[] gets text entry
**    0 = could not open dialog window
**   -1 = Escape key press
**    1 = Button 1 pressed
**    2 = Button 2 pressed
**    3 = Button 3 pressed
**    4 = <Enter> pressed (if no default button)
**
*/ 
int winmbox_message_box_ex3(void *parent,char *title,char *message,
                        char *buttontext[],int nbuttons,
                        char *inbuf,int maxlen,int fontsize_pixels,
                        int maxwidth_pixels,int rgbcolor,void *myproc,
                        void **window,int *button_colors,void *aboutbox,
                        int modal)

    {
    int status,i;

/*
ansi_dprintf(NULL,"@winmbox_message_box_ex(%s,...) wmb_inuse=%d\n",message,wmb_inuse);
*/
    winmbox_init();
    if (wmb_inuse)
        return(0);
    wmb_inuse=1;
    wmb=&_wmb;
    wmb->messagebox.left = wmb->messagebox.right=0;
    if (aboutbox==NULL)
        wmb->aboutbox.left=wmb->aboutbox.right=0;
    else
        {
        RECT *r;
        r=(RECT *)aboutbox;
        wmb->aboutbox = (*r);
        }
    if (wmb->hwnd!=NULL)
        return(-1);
    wmb->hinstance=(HINSTANCE)GetModuleHandle(0);
    wmb->mfsize = fontsize_pixels;
    wmb->maxwidth = maxwidth_pixels;
    wmb->parent = parent;
    wmb->modal = modal;
    wmb->title = title;
    {
    int brgcolor;
    brgcolor=((rgbcolor&0xff0000)>>16)|(rgbcolor&0xff00)|((rgbcolor&0xff)<<16);
    wmb->brush=CreateSolidBrush(brgcolor);
    }
    wmb->inbuf=inbuf;
    wmb->maxlen=maxlen;
    wmb->inbuflabel[0]='\0';
    wmb->passbuf=NULL;
    wmb->passmaxlen=0;
    wmb->passlabel[0]='\0';
    wmb->nbuttons=nbuttons;
    for (i=0;i<wmb->nbuttons;i++)
        xstrncpy(wmb->button_text[i],buttontext[i],255);
    strncpy(wmb->msg,message==NULL ? "" : message,1023);
    wmb->msg[1023]='\0';
    for (i=0;i<wmb->nbuttons;i++)
        wmb->buttoncolor[i]=button_colors==NULL ? 0xf0f0f0 : button_colors[i];
    wmb->myproc=myproc;
    status = winmbox_message_box_create();
    if (window!=NULL)
        (*window)=(void *)wmb->hwnd;
    return(status);
    }


/*
** Present a Windows Dialog Box w/up to three buttons and a text entry box if desired.
**
** Inputs:
**    parent = parent window (HWND).  Can be NULL in which case the Desktop window is used.
**    title = window title
**    username = receives user name, max len umaxlen
**    password = receives password, max len pmaxlen
**    fontsize_pixels = font size to be used in dialog box.
**    maxwidth_pixels = max width of dialog box (min width is 400)
**    rgbcolor = background color of dialog box.
**
** Return values:
**   inbuf[] gets text entry
**    0 = could not open dialog window
**   -1 = Escape key press
**    1 = Button 1 pressed
**    2 = Button 2 pressed
**    3 = Button 3 pressed
**    4 = <Enter> pressed (if no default button)
**
*/ 
int winmbox_login_box(void *parent,char *title,
                      char *message,
                      char *username,int umaxlen,
                      char *password,int pmaxlen,
                      int fontsize_pixels,int maxwidth_pixels,
                      int rgbcolor,int *button_colors)

    {
/*
ansi_dprintf(NULL,"@winmbox_message_box_ex(%s,...) wmb_inuse=%d\n",message,wmb_inuse);
*/
    winmbox_init();
    if (wmb_inuse)
        return(0);
    wmb_inuse=1;
    wmb=&_wmb;
    wmb->messagebox.left = wmb->messagebox.right=0;
    wmb->aboutbox.left=wmb->aboutbox.right=0;
    if (wmb->hwnd!=NULL)
        return(-1);
    wmb->hinstance=(HINSTANCE)GetModuleHandle(0);
    wmb->mfsize = fontsize_pixels;
    wmb->maxwidth = maxwidth_pixels;
    wmb->parent = parent;
    wmb->modal = 1;
    wmb->title = title;
    {
    int brgcolor;
    brgcolor=((rgbcolor&0xff0000)>>16)|(rgbcolor&0xff00)|((rgbcolor&0xff)<<16);
    wmb->brush=CreateSolidBrush(brgcolor);
    }
    wmb->inbuf=username;
    wmb->maxlen=umaxlen;
    strcpy(wmb->inbuflabel,"User name: ");
    wmb->passbuf=password;
    wmb->passbuf[0]='\0';
    wmb->passmaxlen=pmaxlen;
    strcpy(wmb->passlabel,"Password: ");
    strcpy(wmb->button_text[0],"*&Login");
    strcpy(wmb->button_text[1],"&Cancel");
    wmb->nbuttons=2;
    strncpy(wmb->msg,message==NULL ? "" : message,1023);
    wmb->msg[1023]='\0';
    if (button_colors==NULL)
        wmb->buttoncolor[0]=wmb->buttoncolor[1]=wmb->buttoncolor[2]=0xf0f0f0;
    else
        {
        wmb->buttoncolor[0]=button_colors[0];
        wmb->buttoncolor[1]=button_colors[1];
        wmb->buttoncolor[2]=0xf0f0f0;
        }
    wmb->myproc=NULL;
    return(winmbox_message_box_create());
    }


/*
**
** Global variable wmb must be completely populated before calling
** this function.
**
** Return values:
**   inbuf[] gets text entry
**    0 = could not open dialog window
**   -1 = Escape key press
**    1 = Button 1 pressed
**    2 = Button 2 pressed
**    3 = Button 3 pressed
**    4 = <Enter> pressed (if no default button)
**
*/ 
static int winmbox_message_box_create(void)

    {
    WNDCLASSEX wndclass;
    static char *classname="message_box";
    int i;

    strcpy(wmb->class,classname);
    wndclass.cbSize        = sizeof (wndclass) ;
    wndclass.style         = CS_HREDRAW | CS_VREDRAW ;
    wndclass.lpfnWndProc   = wmb->myproc==NULL ? (WNDPROC)winmbox_def_proc : (WNDPROC)wmb->myproc;
    wndclass.cbClsExtra    = 0;
    wndclass.cbWndExtra    = 0;
    wndclass.hInstance     = wmb->hinstance;
    wndclass.hIcon         = NULL;
    wndclass.hCursor       = NULL;
    wndclass.hbrBackground = wmb->brush;
    wndclass.lpszMenuName  = NULL;
    wndclass.lpszClassName = classname;
    wndclass.hIconSm       = NULL;
    RegisterClassEx(&wndclass) ;
    {
    HWND pwin;
    RECT rect;
    int x0,y0;

    if (winmbox_got_rect)
        rect=winmbox_rect;
    else
        {
        pwin = wmb->parent==NULL ? GetDesktopWindow() : (HWND)wmb->parent;
        GetWindowRect(pwin,&rect);
        }
/*
printf("rect=(%d,%d)-(%d,%d)\n",(int)rect.left,(int)rect.top,(int)rect.right,(int)rect.bottom);
*/
    winmbox_message_box_calc_size(wmb);
    x0 = rect.left + ((rect.right-rect.left)-wmb->width)/2;
    y0 = rect.top + ((rect.bottom-rect.top)-wmb->height)/2;
    wmb->hwnd=CreateWindowEx(WS_EX_TOPMOST,classname,wmb->title,WS_OVERLAPPED,
                             x0,y0,wmb->width,wmb->height,
                             NULL,NULL,0,NULL);
    }
    if (wmb->hwnd==NULL)
        {
        wmb_inuse=0;
        return(0);
        }
    ShowWindow(wmb->hwnd,SW_SHOW);
    UpdateWindow(wmb->hwnd);
    winmbox_message_box_add_children();
    UpdateWindow(wmb->hwnd);
    if (wmb->edit_hwnd!=NULL && wmb->aboutbox.right-wmb->aboutbox.left==0)
        SetFocus(wmb->edit_hwnd);
    else
        {
        for (i=wmb->nbuttons-1;i>=0;i--)
            if (wmb->button_hwnd[i]!=NULL && wmb->button_text[i][0]=='*')
                {
                SetFocus(wmb->button_hwnd[i]);
                break;
                }
        }
    if (wmb->myproc!=NULL && !winmbox_handle_messages)
        return(1);
    if (wmb->modal && wmb->parent!=NULL)
        EnableWindow(wmb->parent,0);
    {
    MSG msg;
    while (wmb->hwnd!=NULL && GetMessage(&msg,NULL,0,0))
        {
        if (!IsDialogMessage(wmb->hwnd,&msg))
            {
            TranslateMessage(&msg);
            DispatchMessage(&msg);
            }
        }
    }
    return(wmb->status);
    }


void winmbox_terminate(void)

    {
    SendMessage((HWND)wmb->hwnd,WM_CLOSE,0,0);
    }


static void winmbox_message_box_calc_size(WINMBOX *wmb)

    {
    SIZE button_size[MAXBUTTONS];
    SIZE m;
    int i,button_width;

    wmb->bfsize=wmb->mfsize;
    if (wmb->nbuttons>0)
        {
        while (1)
            {
            wmb->bf=winmbox_get_font(wmb->bfsize);
            for (button_width=i=0;i<wmb->nbuttons;i++)
                {
                winmbox_text_extents(wmb->bf,wmb->button_text[i],&button_size[i],-1);
                button_width += button_size[i].cx;
                }
            button_width+=wmb->bfsize*(wmb->nbuttons+3);
            if (button_width<=wmb->maxwidth)
                break;
            wmb->bfsize *= (wmb->maxwidth*.98)/button_width;
            DeleteObject(wmb->bf);
            }
        wmb->height=wmb->bfsize*2.;
        if (button_width < 400)
            button_width=400;
        }
    else
        {
        wmb->height=0.;
        button_width=0;
        }
    wmb->mf=winmbox_get_font(wmb->mfsize);
    winmbox_text_extents(wmb->mf,wmb->msg,&m,wmb->maxwidth);
    wmb->width=m.cx+50 > wmb->maxwidth ? wmb->maxwidth: m.cx+50;
    /* Make sure the buttons fit */
    if (wmb->width<button_width)
        wmb->width=button_width;
    wmb->height += wmb->mfsize*2.+m.cy;
    if (wmb->aboutbox.right-wmb->aboutbox.left>0)
        {
        if (wmb->aboutbox.right-wmb->aboutbox.left+40 > wmb->width)
            wmb->width = wmb->aboutbox.right-wmb->aboutbox.left;
        wmb->height += (wmb->aboutbox.bottom-wmb->aboutbox.top)*0.9;
        }
    else
        {
        if (wmb->inbuf!=NULL)
            wmb->height += wmb->mfsize*5.;
        if (wmb->passbuf!=NULL)
            wmb->height += wmb->mfsize*2.;
        }
    if (wmb->height < 200)
        wmb->height=200;
    }


void winmbox_message_box_display_message(char *message,int *ypos)

    {
    SIZE m;
    HFONT oldfont;
    int n,x1,y1,vcenter;
    HDC hdc;

    if (!wmb_inuse || wmb==NULL)
        return;
    vcenter = (wmb->aboutbox.right-wmb->aboutbox.left==0 && wmb->inbuf==NULL  && wmb->passbuf==NULL
                  && wmb->nbuttons==0);
    winmbox_text_extents(wmb->mf,message,&m,wmb->width);
    x1=(wmb->width-6-m.cx)/2;
    y1=(wmb->height-6-m.cy-wmb->bfsize*1.2);
    n=3;
    if (vcenter)
        {
        RECT rect;

        GetClientRect(wmb->hwnd,&rect);
        y1=rect.top + (rect.bottom-rect.top-m.cy)/2;
        }
    else
        {
        if (wmb->aboutbox.right-wmb->aboutbox.left>0)
            {
            y1 -= (wmb->aboutbox.bottom-wmb->aboutbox.top)*0.9;
            n++;
            }
        else
            {
            if (wmb->inbuf!=NULL)
                {
                y1-=(wmb->mfsize*1.2);
                n++;
                }
            if (wmb->passbuf!=NULL)
                {
                y1-=(wmb->mfsize*1.2);
                n++;
                }
            }
        y1 = y1/n-wmb->mfsize/2.;
        }
    hdc=GetDC(wmb->hwnd);
    oldfont=SelectObject(hdc,wmb->mf);
    if (wmb->messagebox.left>0 || wmb->messagebox.right>0)
        FillRect(hdc,&wmb->messagebox,wmb->brush);
    SetTextColor(hdc,0x000000);
    SetBkMode(hdc,TRANSPARENT);
    SetTextAlign(hdc,TA_TOP|TA_LEFT);
    winmbox_display_text(wmb->mf,message,&m,wmb->width,hdc,x1,y1);
    SelectObject(hdc,oldfont);
    ReleaseDC(wmb->hwnd,hdc);
    wmb->messagebox.left=x1;
    wmb->messagebox.top=y1;
    wmb->messagebox.right=wmb->messagebox.left+m.cx-1;
    wmb->messagebox.bottom=wmb->messagebox.top+m.cy-1;
    if (ypos!=NULL)
        (*ypos)=y1+m.cy;
    }


static void winmbox_message_box_add_children(void)

    {
    SIZE button_size[MAXBUTTONS];
    int i,w,nb,dx,dx1,dy,x1,y1;
    WNDCLASS wcl;
    static int class_registered=0;
    static char *wmbeditclass="EditWinMbox";

    {
    HWND dummy;
    DWORD bclass;

    dummy = CreateWindow("button",NULL,WS_CHILD|BS_OWNERDRAW,
                         0,0,0,0,wmb->hwnd,(HMENU)0,wmb->hinstance,NULL);
    bclass = GetClassLong(dummy,GCL_STYLE);
    SetClassLong(dummy,GCL_STYLE,bclass & ~CS_DBLCLKS);
    DestroyWindow(dummy);
    }
    if (!class_registered)
        {
        GetClassInfo(wmb->hinstance,"Edit",&wcl);
        wcl.lpszClassName=wmbeditclass;
        wmb->eclassproc=wcl.lpfnWndProc;
        wcl.lpfnWndProc=winmbox_edit_proc;
        RegisterClass(&wcl);
        class_registered=1;
        }

    winmbox_message_box_display_message(wmb->msg,&y1);
/*
dprintf(NULL,"msg=%s, wmb->inbuf=%p, right-left=%d\n",
wmb->msg,wmb->inbuf,wmb->aboutbox.right-wmb->aboutbox.left);
*/
    if (wmb->inbuf!=NULL || wmb->aboutbox.right-wmb->aboutbox.left>0)
        {
        int flags;

        if (wmb->aboutbox.right - wmb->aboutbox.left > 0)
            {
            dx=(int)((wmb->aboutbox.right-wmb->aboutbox.left)*0.9);
            dy=(int)((wmb->aboutbox.bottom-wmb->aboutbox.top)*0.88);
            x1=(wmb->width - dx)/2;
            flags=WS_CHILD|WS_VISIBLE|WS_BORDER|WS_HSCROLL|WS_VSCROLL
                  |ES_MULTILINE|ES_READONLY|WS_TABSTOP;
            }
        else
            {
            SIZE lsize;
            int dx1;
            winmbox_text_extents(wmb->bf,wmb->inbuflabel,&lsize,-1);
            dy=(int)(wmb->mfsize*1.2);
            dx1=wmb->inbuflabel[0]=='\0'?0:0;
            dx=(int)(wmb->width*.9-lsize.cx-dx1);
            x1=0.05*wmb->width+lsize.cx+dx1;
            flags=WS_CHILD|WS_VISIBLE|WS_BORDER|WS_TABSTOP;
            }
        y1 += wmb->mfsize;
        wmb->edit_hwnd=CreateWindow(wmbeditclass,"",flags,
                                   x1,y1,dx,dy,
                                   wmb->hwnd,(HMENU)10,wmb->hinstance,NULL);
        SendMessage(wmb->edit_hwnd,WM_SETFONT,(WPARAM)wmb->mf,1);
        if (wmb->inbuf!=NULL)
            {
            SendMessage(wmb->edit_hwnd,WM_SETTEXT,(WPARAM)0,(LPARAM)wmb->inbuf);
            if (wmb->aboutbox.right-wmb->aboutbox.left==0)
                SendMessage(wmb->edit_hwnd,EM_SETSEL,0,-1);
            if (wmb->inbuflabel[0]!='\0')
                {
                HDC hdc;
                SIZE size;

                hdc=GetDC(wmb->hwnd);
                x1=0.05*wmb->width;
                SetTextColor(hdc,0x000000);
                SetBkMode(hdc,TRANSPARENT);
                SetTextAlign(hdc,TA_TOP|TA_LEFT);
                winmbox_display_text_1(wmb->mf,wmb->inbuflabel,&size,hdc,
                                       x1,(int)(y1+wmb->mfsize*.2));
                ReleaseDC(wmb->hwnd,hdc);
                }
            }
        if (wmb->aboutbox.right - wmb->aboutbox.left > 0)
            y1 += dy;
        else
            y1 += wmb->mfsize;
        if (wmb->passbuf!=NULL)
            {
            SIZE lsize;
            int dx1;

            winmbox_text_extents(wmb->bf,wmb->passlabel,&lsize,-1);
            dy=(int)(wmb->mfsize*1.2);
            dx1=wmb->passlabel[0]=='\0'?0:0;
            dx=(int)(wmb->width*.9-lsize.cx-dx1);
            x1=0.05*wmb->width+lsize.cx+dx1;
            y1 += wmb->mfsize*0.5;
            flags=WS_CHILD|WS_VISIBLE|WS_BORDER|WS_TABSTOP|ES_PASSWORD;
            wmb->pass_hwnd=CreateWindow(wmbeditclass,"",flags,
                                       x1,y1,dx,dy,
                                       wmb->hwnd,(HMENU)10,wmb->hinstance,NULL);
            SendMessage(wmb->pass_hwnd,WM_SETFONT,(WPARAM)wmb->mf,1);
            if (wmb->passlabel[0]!='\0')
                {
                HDC hdc;
                SIZE size;

                hdc=GetDC(wmb->hwnd);
                x1=0.05*wmb->width;
                SetTextColor(hdc,0x000000);
                SetBkMode(hdc,TRANSPARENT);
                SetTextAlign(hdc,TA_TOP|TA_LEFT);
                winmbox_display_text_1(wmb->mf,wmb->passlabel,&size,hdc,
                                       x1,(int)(y1+wmb->mfsize*.2));
                ReleaseDC(wmb->hwnd,hdc);
                }
            y1 += wmb->mfsize;
            }
        }
    else
        wmb->edit_hwnd=NULL;
    nb=0;
    for (w=i=0;i<wmb->nbuttons;i++)
        {
        winmbox_text_extents(wmb->bf,wmb->button_text[i],&button_size[i],-1);
        button_size[i].cx += wmb->bfsize;
        w+=button_size[i].cx;
        nb++;
        }
    y1=(wmb->height-10+y1)/2 - (int)wmb->bfsize;
    dx=(wmb->width-6-w)/(nb+1);
    dx1=wmb->bfsize;
    if (dx > dx1)
        dx=dx1;
    if (nb==0)
        x1=wmb->width/2;
    else
        x1=(wmb->width-6-w-dx*(nb-1))/2;
    wmb->dbx1=-1;
    for (i=0;i<wmb->nbuttons;i++)
        {
        int w,h,button_def;

        w = button_size[i].cx;
        h = wmb->bfsize*1.2;
        button_def=(wmb->button_text[i][0]=='*');
        wmb->button_hwnd[i]=CreateWindow("button",button_def ? &wmb->button_text[i][1] 
                                                             : wmb->button_text[i],
                                   WS_CHILD|WS_VISIBLE|WS_BORDER|WS_TABSTOP
                                       |BS_OWNERDRAW,
/*
                                       |(def1?BS_DEFPUSHBUTTON:BS_PUSHBUTTON)
                                       |BS_TEXT|BS_CENTER|BS_VCENTER,
*/
                                   x1,y1,w,h,
                                   wmb->hwnd,(HMENU)(3+i),wmb->hinstance,NULL);
        SendMessage(wmb->button_hwnd[i],WM_SETFONT,(WPARAM)wmb->bf,1);
        if (button_def)
           {
           wmb->dbx1=x1;
           wmb->dby1=y1;
           wmb->dbw=w;
           wmb->dbh=h;
           }
        x1 += w + dx;
        }
    if (wmb->inbuf!=NULL)
        winmbox_draw_defbutton_border(1);
    }


/*
** Subclass on edit box so that Ctrl-A selects all
*/
static LRESULT CALLBACK winmbox_edit_proc(HWND hwnd,UINT message,WPARAM wParam,LPARAM lParam)

    {	
	switch (message) 
        {
        case WM_SETFOCUS:
            if (wmb->aboutbox.right-wmb->aboutbox.left==0)
                SendMessage(hwnd,EM_SETSEL,0,-1);
            break;
        case WM_CHAR:
            {
/* ansi_dprintf(NULL,"wm_char: %d\n",(int)wParam); */
            if ((TCHAR)wParam==VK_TAB)
                {
                SetFocus(GetNextDlgTabItem(GetParent(hwnd),hwnd,GetAsyncKeyState(VK_SHIFT)));
                //cannot use WM_NEXTDLGCTL without handling in a parent window using the same code 
                return(0); 
                }
            if ((TCHAR)wParam==1)
                {
                SetFocus(hwnd);
                SendMessage(hwnd,EM_SETSEL,0,-1);
                return(0);
                }
            }
        }
    return(wmb->eclassproc(hwnd,message,wParam,lParam));
    }


static void winmbox_draw_defbutton_border(int status)

    {
    HDC hdc;
    HBRUSH brush;
    RECT rect;
    int i;

    if (wmb->dbx1<0)
        return;
    hdc=GetDC(wmb->hwnd);
    brush=status ? CreateSolidBrush(0x000000) : wmb->brush;
    for (i=2;i<=3;i++)
        {
        rect.top=wmb->dby1-i;
        rect.bottom=wmb->dby1+wmb->dbh+i;
        rect.left=wmb->dbx1-i;
        rect.right=wmb->dbx1+wmb->dbw+i;
        FrameRect(hdc,&rect,brush);
        }
    ReleaseDC(wmb->hwnd,hdc);
    }


static void add_gray(int *r0,int *g0,int *b0,int delta)

    {
    (*r0) += delta;
    if ((*r0)>255)
        (*r0)=255;
    else if ((*r0)<0)
        (*r0)=0;
    (*b0) += delta;
    if ((*b0)>255)
        (*b0)=255;
    else if ((*b0)<0)
        (*b0)=0;
    (*g0) += delta;
    if ((*g0)>255)
        (*g0)=255;
    else if ((*g0)<0)
        (*g0)=0;
    }

/*
** Assumes button was created WITHOUT WS_BORDER flag!
** Does not work correctly w/o PNG library support.
*/
void winmbox_checkbox_button_draw(void *hdc0,void *rect0,int state,void *hfont0,
                                  char *text,int textcolorrgb,int checked,
                                  WILLUSBITMAP *bgbmp,int x0,int y0)

    {
    HDC hdc;
    HFONT hfont,oldfont;
    RECT *rect;
    HBRUSH brush;
    HBRUSH tbrush;
    HPEN pen_dotted;
    HPEN pen;
    LOGBRUSH lbrush;
    static WILLUSBITMAP check8;
    WILLUSBITMAP _bmp,*bmp;
    static int x8=0;
    int n8,tcolor;
    int i,j,disabled,bpp;
    int ulx1,ulx2,uly;
    char t2[256];
    char tu[4];
    int r0,g0,b0,cbw,h,dx;
    SIZE size,tusize;

    bmp=&_bmp;
    bmp_init(bmp);
    disabled=state&ODS_DISABLED;
    hdc=(HDC)hdc0;
    rect=(RECT *)rect0;
    hfont=(HFONT)hfont0;
    r0=(textcolorrgb&0xff0000)>>16;
    g0=(textcolorrgb&0xff00)>>8;
    b0=(textcolorrgb&0xff);
    if (disabled)
        {
        r0/=2;
        g0/=2;
        b0/=2;
        /* add_gray(&r0,&g0,&b0,-96); */
        }
    tcolor=((b0<<16)|(g0<<8)|r0);
    tbrush=CreateSolidBrush(tcolor);
    brush=CreateSolidBrush(0x00ffff);
    lbrush.lbStyle=BS_SOLID;
    lbrush.lbColor=tcolor;
    lbrush.lbHatch=0;
    pen_dotted=ExtCreatePen(PS_COSMETIC|PS_ALTERNATE,1,&lbrush,0,NULL);
    pen=CreatePen(PS_SOLID,0,tcolor);
    h=rect->bottom-rect->top+1;
    cbw=h/2;
    dx=cbw*3/2;
    n8=cbw*4/3;
/*
printf("@winmbox_checkbox_button_draw: text='%s'\n",text);
*/
#if (defined(HAVE_PNG_LIB))
    /* Get checkmark bitmap */
    if (checked && n8!=x8)
        {
        static unsigned int ncheckmark = 2279;
        static unsigned char checkmark[2279] = {
        137,80,78,71,13,10,26,10,0,0,0,13,73,72,68,82,0,0,0,128,0,0,0,128,8,3,0,0,0,
        244,224,145,249,0,0,3,0,80,76,84,69,0,0,0,1,1,1,2,2,2,3,3,3,4,4,4,5,5,5,6,6,
        6,7,7,7,8,8,8,9,9,9,10,10,10,11,11,11,12,12,12,13,13,13,14,14,14,15,15,15,16,
        16,16,17,17,17,18,18,18,19,19,19,20,20,20,21,21,21,22,22,22,23,23,23,24,24,24,
        25,25,25,26,26,26,27,27,27,28,28,28,29,29,29,30,30,30,31,31,31,32,32,32,33,33,
        33,34,34,34,35,35,35,36,36,36,37,37,37,38,38,38,39,39,39,40,40,40,41,41,41,42,
        42,42,43,43,43,44,44,44,45,45,45,46,46,46,47,47,47,48,48,48,49,49,49,50,50,50,
        51,51,51,52,52,52,53,53,53,54,54,54,55,55,55,56,56,56,57,57,57,58,58,58,59,59,
        59,60,60,60,61,61,61,62,62,62,63,63,63,64,64,64,65,65,65,66,66,66,67,67,67,68,
        68,68,69,69,69,70,70,70,71,71,71,72,72,72,73,73,73,74,74,74,75,75,75,76,76,76,
        77,77,77,78,78,78,79,79,79,80,80,80,81,81,81,82,82,82,83,83,83,84,84,84,85,85,
        85,86,86,86,87,87,87,88,88,88,89,89,89,90,90,90,91,91,91,92,92,92,93,93,93,94,
        94,94,95,95,95,96,96,96,97,97,97,98,98,98,99,99,99,100,100,100,101,101,101,102,
        102,102,103,103,103,104,104,104,105,105,105,106,106,106,107,107,107,108,108,
        108,109,109,109,110,110,110,111,111,111,112,112,112,113,113,113,114,114,114,
        115,115,115,116,116,116,117,117,117,118,118,118,119,119,119,120,120,120,121,
        121,121,122,122,122,123,123,123,124,124,124,125,125,125,126,126,126,127,127,
        127,128,128,128,129,129,129,130,130,130,131,131,131,132,132,132,133,133,133,
        134,134,134,135,135,135,136,136,136,137,137,137,138,138,138,139,139,139,140,
        140,140,141,141,141,142,142,142,143,143,143,144,144,144,145,145,145,146,146,
        146,147,147,147,148,148,148,149,149,149,150,150,150,151,151,151,152,152,152,
        153,153,153,154,154,154,155,155,155,156,156,156,157,157,157,158,158,158,159,
        159,159,160,160,160,161,161,161,162,162,162,163,163,163,164,164,164,165,165,
        165,166,166,166,167,167,167,168,168,168,169,169,169,170,170,170,171,171,171,
        172,172,172,173,173,173,174,174,174,175,175,175,176,176,176,177,177,177,178,
        178,178,179,179,179,180,180,180,181,181,181,182,182,182,183,183,183,184,184,
        184,185,185,185,186,186,186,187,187,187,188,188,188,189,189,189,190,190,190,
        191,191,191,192,192,192,193,193,193,194,194,194,195,195,195,196,196,196,197,
        197,197,198,198,198,199,199,199,200,200,200,201,201,201,202,202,202,203,203,
        203,204,204,204,205,205,205,206,206,206,207,207,207,208,208,208,209,209,209,
        210,210,210,211,211,211,212,212,212,213,213,213,214,214,214,215,215,215,216,
        216,216,217,217,217,218,218,218,219,219,219,220,220,220,221,221,221,222,222,
        222,223,223,223,224,224,224,225,225,225,226,226,226,227,227,227,228,228,228,
        229,229,229,230,230,230,231,231,231,232,232,232,233,233,233,234,234,234,235,
        235,235,236,236,236,237,237,237,238,238,238,239,239,239,240,240,240,241,241,
        241,242,242,242,243,243,243,244,244,244,245,245,245,246,246,246,247,247,247,
        248,248,248,249,249,249,250,250,250,251,251,251,252,252,252,253,253,253,254,
        254,254,255,255,255,226,176,93,125,0,0,0,9,112,72,89,115,0,0,54,113,0,0,54,113,
        1,247,106,137,61,0,0,5,141,73,68,65,84,120,218,189,154,125,76,149,117,20,199,
        159,7,238,189,120,133,43,241,162,18,66,151,217,10,209,110,187,49,8,45,23,91,
        47,75,171,161,43,72,90,67,92,25,233,224,143,218,74,163,198,75,14,77,7,198,31,
        96,206,101,97,155,47,19,197,26,244,34,57,27,232,146,66,109,68,197,203,138,72,
        156,23,110,12,144,43,175,247,229,121,106,229,10,46,231,92,238,221,243,60,223,
        223,223,207,238,231,220,223,239,123,206,239,156,243,59,130,128,93,193,134,208,
        229,235,183,85,156,185,208,54,52,237,118,117,157,121,16,75,15,141,219,124,188,
        215,35,207,88,215,144,248,200,181,53,195,178,215,250,1,134,23,35,215,212,77,
        123,227,101,247,22,20,63,236,254,74,135,60,119,181,27,49,248,32,243,246,223,
        9,188,236,120,22,244,247,211,79,186,41,190,167,70,7,225,199,111,251,67,38,87,
        219,114,136,250,44,7,38,105,190,125,35,228,255,39,213,75,52,127,186,44,8,193,
        55,28,98,248,242,231,139,33,27,144,49,196,240,127,193,68,97,235,101,134,111,
        207,22,33,14,240,25,195,119,188,161,71,240,77,7,93,140,0,247,44,66,240,117,69,
        183,104,190,116,48,6,18,1,242,6,24,254,233,4,136,0,159,234,101,4,208,180,18,
        194,79,110,99,248,93,41,16,7,136,107,246,208,252,161,117,144,8,184,176,142,113,
        0,215,86,3,36,3,40,103,110,32,121,95,40,68,0,155,25,7,148,235,35,32,252,212,
        63,25,126,71,44,132,191,164,147,225,143,88,33,14,16,210,200,165,0,27,33,124,
        221,126,230,255,187,222,198,20,32,185,76,0,112,31,13,134,220,0,105,35,52,223,
        115,17,227,0,9,63,50,7,208,125,47,132,31,113,130,225,223,88,15,225,27,223,98,
        28,96,240,85,76,13,246,156,131,9,0,37,16,7,20,82,126,163,249,227,239,47,128,
        240,205,95,211,124,231,145,59,32,252,240,42,90,0,210,167,113,16,190,174,96,130,
        222,128,43,152,20,76,88,119,157,230,219,54,96,248,43,90,152,27,168,16,211,5,
        136,56,202,68,128,19,81,152,43,168,136,201,193,218,45,152,3,200,236,167,249,
        55,51,49,17,200,210,206,20,65,187,48,125,176,200,6,78,0,75,49,93,200,253,83,
        52,255,2,230,10,22,94,28,102,82,128,100,144,0,152,42,116,240,81,72,14,38,152,
        154,104,1,184,178,244,24,1,84,50,85,224,174,16,140,0,178,152,43,168,33,12,195,
        191,219,78,243,123,98,48,252,176,75,52,127,52,5,195,215,87,210,252,169,92,12,
        63,40,139,22,160,171,26,19,0,132,85,116,31,76,106,54,97,248,209,231,232,3,232,
        189,15,195,95,80,70,243,135,179,65,2,200,24,167,5,88,30,4,18,0,221,7,145,26,
        34,64,2,168,101,30,2,64,57,152,97,7,221,135,176,63,143,225,11,79,211,141,176,
        169,82,76,18,46,220,211,74,11,160,22,36,128,176,15,153,42,12,36,0,49,143,238,
        132,14,100,128,4,144,242,43,93,133,237,0,9,32,178,158,22,192,145,72,80,8,44,
        166,179,240,239,65,73,184,240,4,93,134,13,60,14,226,71,209,117,184,43,95,15,
        242,128,221,116,18,114,40,28,180,1,107,6,73,254,229,120,16,223,216,76,55,2,215,
        130,146,48,225,53,39,105,64,1,40,2,8,102,58,11,60,185,16,196,23,142,145,117,
        96,207,50,53,212,45,46,122,236,149,226,210,162,77,190,212,156,67,142,195,56,
        31,81,44,0,81,31,245,210,217,177,219,141,245,135,217,159,91,73,62,70,184,223,
        81,158,223,154,119,223,152,49,97,198,117,86,77,100,8,146,206,42,125,11,213,197,
        190,105,155,245,147,31,208,141,5,195,62,82,128,215,18,148,38,23,233,222,5,230,
        36,153,86,136,207,144,173,192,81,165,243,88,209,249,163,115,189,138,218,84,51,
        249,24,224,172,80,88,5,68,239,37,34,203,100,218,220,15,67,15,147,2,248,70,225,
        21,16,90,66,58,246,241,57,129,77,124,129,12,129,61,201,10,15,128,41,175,198,
        173,222,31,38,118,147,157,216,151,149,58,224,121,230,149,237,35,175,45,48,125,
        66,70,128,3,138,115,128,155,140,1,195,179,29,65,204,37,179,176,38,229,33,120,
        154,49,64,174,154,21,14,45,93,100,31,32,93,249,13,208,199,25,208,63,51,188,132,
        31,163,62,25,43,80,161,14,111,228,12,144,11,103,28,64,62,21,130,164,143,213,
        232,4,238,101,13,232,140,254,239,163,213,228,72,234,149,68,53,238,247,13,172,
        1,255,207,252,46,254,146,148,169,58,101,216,50,7,107,193,119,183,179,28,67,57,
        21,130,60,101,234,204,3,5,95,100,13,152,206,252,247,147,60,114,40,178,241,78,
        149,114,172,18,214,0,249,210,63,47,190,233,164,0,108,105,170,165,249,18,191,
        5,69,127,199,130,212,171,100,25,180,93,181,183,8,99,63,191,5,246,77,194,170,
        22,178,21,84,167,98,25,84,203,27,32,247,213,180,145,89,232,64,146,138,137,118,
        142,15,3,228,9,250,128,10,212,108,69,46,29,147,3,93,141,170,62,134,136,231,2,
        229,79,62,160,110,177,83,16,168,1,21,42,247,130,205,206,192,248,157,170,15,132,
        180,6,196,31,182,170,94,112,22,6,36,128,173,234,87,188,22,151,255,124,215,97,
        13,158,99,117,63,251,111,64,139,38,3,25,239,249,205,183,165,106,210,117,88,237,
        175,31,76,188,174,77,219,195,208,225,31,95,58,173,213,64,198,30,63,35,64,162,
        70,124,33,205,175,51,24,201,209,172,245,20,242,147,31,124,79,181,134,189,216,
        98,63,12,248,246,46,13,187,111,73,142,249,61,240,73,45,219,127,193,95,205,199,
        119,106,60,147,150,61,159,1,167,52,158,73,139,234,242,205,239,176,10,26,175,
        157,62,249,183,178,53,127,144,142,239,243,21,2,203,181,111,70,139,239,250,48,
        160,25,49,149,26,219,205,23,40,15,65,58,241,91,60,92,18,146,135,121,141,48,113,
        221,146,42,208,76,148,96,29,37,249,231,151,160,94,67,130,201,236,180,61,65,128,
        45,83,245,117,175,90,208,221,182,51,70,196,25,32,232,195,18,51,75,79,181,218,
        166,36,201,217,127,245,139,202,220,21,70,141,245,247,23,123,63,17,246,118,16,
        164,214,0,0,0,0,73,69,78,68,174,66,96,130};

        if (!bmp_read_png_stream(bmp,(void *)checkmark,ncheckmark,NULL))
            {
            if (x8==0)
                bmp_init(&check8);
            bmp_resample(&check8,bmp,0.,0.,(double)bmp->width,(double)bmp->height,n8,n8);
            x8=n8;
            }
        bmp_free(bmp);
        }
#endif

    /* Get background bitmap */
    if (bgbmp!=NULL)
        bmp_crop_ex(bmp,bgbmp,x0,y0,rect->right-rect->left+1,rect->bottom-rect->top+1);
    else
        {
        bmp->width=rect->right-rect->left+1;
        bmp->height=rect->bottom-rect->top+1;
        bmp->bpp=24;
        bmp_alloc(bmp);
        bmp_fill(bmp,255,255,255);
        }

    /* Draw checkbox and checkmark in bitmap */
    bpp=bmp->bpp==24 ? 3 : 1;
    for (i=0;i<cbw;i++)
        {
        unsigned char *p;
        p=bmp_rowptr_from_top(bmp,(h-cbw)/2)+bpp*(i+(h-cbw)/2);
        memset(p,0,bpp);
        p=bmp_rowptr_from_top(bmp,(h-cbw)/2+cbw-1)+bpp*(i+(h-cbw)/2);
        memset(p,0,bpp);
        p=bmp_rowptr_from_top(bmp,i+(h-cbw)/2)+bpp*((h-cbw)/2);
        memset(p,0,bpp);
        p=bmp_rowptr_from_top(bmp,i+(h-cbw)/2)+bpp*((h-cbw)/2+cbw-1);
        memset(p,0,bpp);
        }

    /* Draw checkmark from check8 stencil */
    if (checked && x8>0)
        {
        int r,c;
        for (r=0;r<x8;r++)
            {
            unsigned char *psrc;
            unsigned char *pdst;
            int rd;

            rd = r+h/2+cbw/2-2-x8;
            if (rd<0 || rd>bmp->height-1)
                continue;
            psrc=bmp_rowptr_from_top(&check8,r);
            pdst=bmp_rowptr_from_top(bmp,rd)+((h-cbw)/2+3)*bpp;
            for (c=0;c<x8;c++,pdst+=bpp,psrc++)
                {
                int k;
                static int pck[3]={0,255,255};

                for (k=0;k<bpp;k++)
                    {
                    int pix;
                    pix=pdst[k] + psrc[0]*(pck[k]-pdst[k])/255;
                    pdst[k]=pix;
                    }
                }
            }
        }

    /* Bit the bitmap in the window */
    bmp_blit_to_hdc(bmp,hdc,0,0);
    bmp_free(bmp);
/*        
    {
    RECT r;
    r.left=rect->left+(h-cbw)/2;
    r.top=rect->top+(h-cbw)/2;
    r.right=r.left+cbw-1;
    r.bottom=r.top+cbw-1;
    FrameRect(hdc,&r,tbrush);
    }
*/
    if (text[0]!='\0')
        {
        oldfont=SelectObject(hdc,hfont);
        SetTextColor(hdc,tcolor);
        SetBkMode(hdc,TRANSPARENT);
        ulx1=ulx2=uly=-1;
        for (i=j=0;text[i]!='\0' && j<255;i++)
            {
            if (i==0 && text[i]=='*')
                continue;
            if (text[i]=='&')
                {
                i++;
                if (text[i]!='&')
                    ulx1=j;
                }
            t2[j++]=text[i];
            }
        t2[j]='\0';
        win_gettextextentpoint_utf8((void *)hdc,t2,&size.cx,&size.cy);
        if (ulx1>=0)
            {
            if (ulx1>0)
                {
                int c;
                c=t2[ulx1];
                t2[ulx1]='\0';
                win_gettextextentpoint_utf8((void *)hdc,t2,&tusize.cx,&tusize.cy);
                t2[ulx1]=c;
                ulx1=tusize.cx;
                }
            else
                ulx1=0;
            tu[0]=t2[0];
            tu[1]='\0';
            win_gettextextentpoint_utf8((void *)hdc,tu,&tusize.cx,&tusize.cy);
            ulx1 += rect->left+cbw+dx;
            ulx2 = ulx1 + tusize.cx - 1;
            uly = (rect->top+rect->bottom)/2+size.cy/2-3;
            }
        SetTextAlign(hdc,TA_TOP|TA_LEFT);
        win_textout_utf8((void *)hdc,rect->left+cbw+dx,(rect->top+rect->bottom-size.cy)/2,t2);
        SelectObject(hdc,oldfont);
        if (ulx1 > 0)
            {
            SelectObject(hdc,pen);
            SetBkMode(hdc,TRANSPARENT);
            MoveToEx(hdc,ulx1,uly,NULL);
            LineTo(hdc,ulx2,uly);
            }
        if (state&ODS_FOCUS)
            {
            int x1;
            j= 5;
            SelectObject(hdc,pen_dotted);
            SetBkMode(hdc,TRANSPARENT);
            x1=rect->left+j+cbw+dx-5;
            MoveToEx(hdc,x1,rect->top+j,NULL);
            LineTo(hdc,rect->right-j-1,rect->top+j);
            LineTo(hdc,rect->right-j-1,rect->bottom-j-1);
            LineTo(hdc,x1,rect->bottom-j-1);
            LineTo(hdc,x1,rect->top+j);
            }
        } /* text[0]!='\0' */
    /* Delete pens / brushes */
    DeleteObject(pen_dotted);
    DeleteObject(pen);
    DeleteObject(tbrush);
    DeleteObject(brush);
    }
  
 
/*
** Assumes button was created WITHOUT WS_BORDER flag!
*/
void winmbox_button_draw(void *hdc0,void *rect0,int state,int basecolorrgb,
                         void *hfont0,char *text,int textcolorrgb)

    {
    HDC hdc;
    HFONT hfont,oldfont;
    RECT *rect;
    HBRUSH brush[7];
    HPEN pen_dotted;
    HPEN pen_solid;
    LOGBRUSH lbrush;
    int simple,selected,special,tcolor;
    static int unsel[13]={2,2,4,3,5,6,1,1,1,1,1,1,1};
    static int foc[13]={2,2,2,2,4,3,5,6,1,1,1,1,1};
    static int sel[13]={2,2,2,2,6,6,5,5,5,5,5,5,5};
    int i,j,dx,dy,cav,light,disabled;
    int ulx1,ulx2,uly;
    int *pat;
    char t2[256];
    char tu[4];
    int r0,g0,b0;
    double bmp_color_adjust;
    static int vals_light[6]={100,105,255,227,160};
    static int vals_dark[6]={100,105,255,227,160};
    int *vals;
    SIZE size,tusize;

    disabled=state&ODS_DISABLED;
    selected=state&ODS_SELECTED;
    bmp_color_adjust = selected ? 0.8 : 1.0;
    cav=(0.3*((basecolorrgb&0xff0000)>>16)
           + 0.59*((basecolorrgb&0xff00)>>8)
           + 0.11*(basecolorrgb&0xff));
    light = (cav > 0x80);
    hdc=(HDC)hdc0;
    rect=(RECT *)rect0;
    simple = (rect->bottom-rect->top+1 <=8 || rect->right-rect->left+1 <= 15);
    hfont=(HFONT)hfont0;
    r0=(textcolorrgb&0xff0000)>>16;
    g0=(textcolorrgb&0xff00)>>8;
    b0=(textcolorrgb&0xff);
    if (simple && selected)
        {
        r0 = 255-r0;
        g0 = 255-g0;
        b0 = 255-b0;
        }
    if (disabled)
        {
        r0/=2;
        g0/=2;
        b0/=2;
        /* add_gray(&r0,&g0,&b0,light ? 96 : -96); */
        }
    vals= light ? vals_light : vals_dark;
    tcolor=((b0<<16)|(g0<<8)|r0);
    brush[0]=CreateSolidBrush(tcolor);
    lbrush.lbStyle=BS_SOLID;
    lbrush.lbColor=tcolor;
    lbrush.lbHatch=0;
    pen_dotted=ExtCreatePen(PS_COSMETIC|PS_ALTERNATE,1,&lbrush,0,NULL);
    pen_solid=CreatePen(PS_SOLID,0,tcolor);
    r0=(basecolorrgb&0xff0000)>>16;
    g0=(basecolorrgb&0xff00)>>8;
    b0=(basecolorrgb&0xff);
    if (disabled)
        {
        r0/=2;
        g0/=2;
        b0/=2;
        /*add_gray(&r0,&g0,&b0,light ? -96 : 96);*/
        }
    if (simple && selected)
        {
        r0 = 255-r0;
        g0 = 255-g0;
        b0 = 255-b0;
        }
    brush[1]=CreateSolidBrush((b0<<16)|(g0<<8)|r0);
    if (!simple)
        for (j=0;j<5;j++)
            {
            int r,g,b;
            r = r0*vals[j]/240;
            if (r>255)
                r=255;
            g = g0*vals[j]/240;
            if (g>255)
                g=255;
            b = b0*vals[j]/240;
            if (b>255)
                b=255;
            brush[j+2]=CreateSolidBrush((b<<16)|(g<<8)|r);
            }
    pat = selected ? sel : (state&ODS_FOCUS ? foc : unsel);
    dx = selected ? 0 : -1;
    dy = selected ? 0 : -1;
    /* Button is small, so draw simple outline */
    if (simple)
        {
        RECT r;
        r.left=rect->left;
        r.top=rect->top;
        r.right=rect->right;
        r.bottom=rect->bottom;
        /* If WS_BORDER, don't need to do draw frame--windows does it. */
        if (light)
            brush[2]=CreateSolidBrush(0);
        else
            brush[2]=CreateSolidBrush(0xffffff);
        FrameRect(hdc,&r,brush[2]);
        r.left++;
        r.top++;
        r.right--;
        r.bottom--;
        FillRect(hdc,&r,brush[1]);
        }
    else
        for (j=0;j<7;j++)
            {
            RECT r;
            r.left=rect->left+j;
            r.top=rect->top+j;
            r.right=rect->right-j;
            r.bottom=rect->bottom-j;
            if (j==6)
                {
                FillRect(hdc,&r,brush[pat[j*2]]);
                break;
                }
            else
                FrameRect(hdc,&r,brush[pat[j*2+1]]);
            r.right--;
            r.bottom--;
            FrameRect(hdc,&r,brush[pat[j*2]]);
            }
    special=special_button_text(hdc,text,rect0,brush[0],pen_solid,simple,
                                (int)(bmp_color_adjust*r0),
                                (int)(bmp_color_adjust*g0),
                                (int)(bmp_color_adjust*b0));
    if (!special)
        {
        oldfont=SelectObject(hdc,hfont);
        SetTextColor(hdc,tcolor);
        SetBkMode(hdc,TRANSPARENT);
        ulx1=ulx2=uly=-1;
        for (i=j=0;text[i]!='\0' && j<255;i++)
            {
            if (i==0 && text[i]=='*')
                continue;
            if (text[i]=='&')
                {
                i++;
                if (text[i]!='&')
                    ulx1=j;
                }
            t2[j++]=text[i];
            }
        t2[j]='\0';
        win_gettextextentpoint_utf8((void *)hdc,t2,&size.cx,&size.cy);
        if (ulx1>=0)
            {
            if (ulx1>0)
                {
                int c;
                c=t2[ulx1];
                t2[ulx1]='\0';
                win_gettextextentpoint_utf8((void *)hdc,t2,&tusize.cx,&tusize.cy);
                t2[ulx1]=c;
                ulx1=tusize.cx;
                }
            else
                ulx1=0;
            tu[0]=t2[0];
            tu[1]='\0';
            win_gettextextentpoint_utf8((void *)hdc,tu,&tusize.cx,&tusize.cy);
            ulx1 += dx+(rect->left+rect->right)/2-size.cx/2;
            ulx2 = ulx1 + tusize.cx - 1;
            uly = dy+(rect->top+rect->bottom)/2+size.cy/2-3;
            }
        SetTextAlign(hdc,TA_TOP|TA_CENTER);
        win_textout_utf8((void *)hdc,dx+(rect->left+rect->right)/2,dy+(rect->top+rect->bottom-size.cy)/2,t2);
        SelectObject(hdc,oldfont);
        if (ulx1 > 0)
            {
            SelectObject(hdc,pen_solid);
            SetBkMode(hdc,TRANSPARENT);
            MoveToEx(hdc,ulx1,uly,NULL);
            LineTo(hdc,ulx2,uly);
            }
        }
    if (!special && (state&ODS_FOCUS))
        {
        /* RECT r; */
        j= simple ? 2 : 5;
        /*
        r.left=rect->left+j;
        r.top=rect->top+j;
        r.right=rect->right-j;
        r.bottom=rect->bottom-j;
        */
        // FrameRect(hdc,&r,brush[i][0]);
        SelectObject(hdc,pen_dotted);
        SetBkMode(hdc,TRANSPARENT);
        MoveToEx(hdc,rect->left+j,rect->top+j,NULL);
        LineTo(hdc,rect->right-j-1,rect->top+j);
        LineTo(hdc,rect->right-j-1,rect->bottom-j-1);
        LineTo(hdc,rect->left+j,rect->bottom-j-1);
        LineTo(hdc,rect->left+j,rect->top+j);
        }
    /* Delete pens / brushes */
    DeleteObject(pen_dotted);
    DeleteObject(pen_solid);
    for (i=simple ? 2 : 6;i>=0;i--)
        DeleteObject(brush[i]);
    }
   

/*
** Does not work entirely correctly without PNG lib.
*/ 
static int special_button_text(HDC hdc,char *text,RECT *rect,HBRUSH brush,HPEN pen,int simple,
                               int r0,int g0,int b0)

    {
    int ik,dx,w2;
    static char *keyword[] = {"_up_","_down_","_left_","_dleft_","_right_","_dright_",
                              "_magplus_","_magminus_","_fitpage_",""};

    for (ik=0;keyword[ik][0]!='\0';ik++)
        if (!strcmp(keyword[ik],text))
            break;
    if (keyword[ik][0]=='\0')
        return(0);
    w2=dx=0; /* Avoid compiler warning */
    if (ik>=0 && ik<=5)
        {
        SelectObject(hdc,brush);
        SelectObject(hdc,pen);
        SetPolyFillMode(hdc,WINDING);
        BeginPath(hdc);
        dx=(rect->right-rect->left)/10;
        if (dx<2)
            dx=simple ? 2 : 3;
        if (ik>1)
            dx++;
        w2=(rect->right-rect->left+1)/2;
        }
    switch (ik)
        {
        case 0: /* UP */
            MoveToEx(hdc,rect->left+dx,rect->bottom-dx-1,NULL);
            LineTo(hdc,(rect->left+rect->right-1)/2,rect->top+dx);
            LineTo(hdc,rect->right-dx-1,rect->bottom-dx-1);
            break;
        case 1: /* DOWN */
            MoveToEx(hdc,rect->left+dx,rect->top+dx,NULL);
            LineTo(hdc,(rect->left+rect->right-1)/2,rect->bottom-dx-1);
            LineTo(hdc,rect->right-dx-1,rect->top+dx);
            break;
        case 2: /* LEFT */
            MoveToEx(hdc,rect->left+dx,(rect->top+rect->bottom-1)/2,NULL);
            LineTo(hdc,rect->right-dx-1,rect->top+dx);
            LineTo(hdc,rect->right-dx-1,rect->bottom-1-dx);
            break;
        case 3: /* DOUBLE LEFT */
            MoveToEx(hdc,rect->left+dx,(rect->top+rect->bottom-1)/2,NULL);
            LineTo(hdc,rect->left+w2-1,rect->top+dx);
            LineTo(hdc,rect->left+w2-1,rect->bottom-1-dx);
            EndPath(hdc);
            StrokeAndFillPath(hdc);
            BeginPath(hdc);
            MoveToEx(hdc,rect->left+w2,(rect->top+rect->bottom-1)/2,NULL);
            LineTo(hdc,rect->right-dx-1,rect->top+dx);
            LineTo(hdc,rect->right-dx-1,rect->bottom-1-dx);
            break;
        case 4: /* RIGHT */
            MoveToEx(hdc,rect->right-dx-1,(rect->top+rect->bottom-1)/2,NULL);
            LineTo(hdc,rect->left+dx,rect->top+dx);
            LineTo(hdc,rect->left+dx,rect->bottom-1-dx);
            break;
        case 5: /* DOUBLE RIGHT */
            MoveToEx(hdc,rect->right-dx-1,(rect->top+rect->bottom-1)/2,NULL);
            LineTo(hdc,rect->left+w2,rect->top+dx);
            LineTo(hdc,rect->left+w2,rect->bottom-1-dx);
            EndPath(hdc);
            StrokeAndFillPath(hdc);
            BeginPath(hdc);
            MoveToEx(hdc,rect->left+w2-1,(rect->top+rect->bottom-1)/2,NULL);
            LineTo(hdc,rect->left+dx,rect->top+dx);
            LineTo(hdc,rect->left+dx,rect->bottom-1-dx);
            break;
        case 6:
        case 7:
        case 8:
            {
            int nbmpdata;
            unsigned char *bmpdata;
            WILLUSBITMAP *bmp,_bmp;
            bmp=&_bmp;
            bmp_init(bmp);
            if (ik==6)
                {
                nbmpdata=n_magplus;
                bmpdata=xmagplus;
                }
            else if (ik==7)
                {
                nbmpdata=n_magminus;
                bmpdata=xmagminus;
                }
            else
                {
                nbmpdata=n_fitpage;
                bmpdata=xfitpage;
                }
#if (defined(HAVE_PNG_LIB))
            if (!bmp_read_png_stream(bmp,(void *)bmpdata,nbmpdata,NULL))
                {
                WILLUSBITMAP *bmpsmall,_bmpsmall;
                int i,bw;;

                bw=4; /* Border width */
                /* Replace white-ish pixels with requested bgcolor */
                for (i=0;i<bmp->height;i++)
                    {
                    unsigned char *p;
                    int j;
                    p=bmp_rowptr_from_top(bmp,i);
                    for (j=0;j<bmp->width;j++,p+=3)
                        {
                        if (p[0]==p[1] && p[1]==p[2] && p[0]>200)
                            {
                            p[0]=r0;
                            p[1]=g0;
                            p[2]=b0;
                            }
                        }
                    }
                bmpsmall=&_bmpsmall;
                bmp_init(bmpsmall);
                bmp_resample(bmpsmall,bmp,0.,0.,(double)bmp->width,(double)bmp->height,
                              rect->right-rect->left+1-bw*2,rect->bottom-rect->top+1-bw*2);
                bmp_blit_to_hdc_ex(bmpsmall,hdc,bw,bw,rect->right-rect->left+1-bw*2,
                                     rect->bottom-rect->top+1-bw*2,0,0);
                bmp_free(bmpsmall);
                bmp_free(bmp);
                }
#endif
            }
        }
    if (ik>=0 && ik<=5)
        {
        EndPath(hdc);
        StrokeAndFillPath(hdc);
        }
    return(1);
    }


int winmbox_def_proc(void *hwnd,int iMsg,int wParam,void *lParam)

    {
/*
ansi_dprintf(NULL,"WINMBOX: iMsg=%d, wParam=%d,%d, lParam=%d\n",(int)iMsg,(int)LOWORD(wParam),(int)HIWORD(wParam),(int)lParam);
*/
    switch (iMsg)
        {
        case WM_DRAWITEM:
            {
            int buttonid;

            buttonid=(int)wParam;
            if (buttonid>=3 && buttonid<=3+wmb->nbuttons-1)
                {
                LPDRAWITEMSTRUCT lpdis;
                int buttoncolor,cav,textcolor;
                char *buttontext;
                
                buttoncolor=wmb->buttoncolor[buttonid-3];
                buttontext=wmb->button_text[buttonid-3];
                lpdis=(LPDRAWITEMSTRUCT)lParam;
                cav=(0.11*((buttoncolor&0xff0000)>>16)
                       + 0.59*((buttoncolor&0xff00)>>8)
                       + 0.3*(buttoncolor&0xff));
                textcolor = cav>128 ? 0 : 0xffffff;
                winmbox_button_draw((void *)lpdis->hDC,(void *)&lpdis->rcItem,
                                     lpdis->itemState,buttoncolor,(void *)wmb->bf,
                                     buttontext,textcolor);
                }
            return(1);
            }
        /* Window never gets this message...no keystrokes make it. */
        /*
        case WM_CHAR:
            if (wParam==1)
                {
                if (wmb->inbuf!=NULL)
                    {
                    SetFocus(wmb->edit_hwnd);
                    SendMessage(wmb->edit_hwnd,EM_SETSEL,0,-1);
                    }
                return(0);
                }
            break;
        */
        case WM_COMMAND:
/*
ansi_dprintf(NULL,"WM_COMMAND: iMsg=%d, wParam=%d,%d, lParam=%d\n",(int)iMsg,(int)LOWORD(wParam),(int)HIWORD(wParam),(int)lParam);
*/
            if (LOWORD(wParam)==10 && HIWORD(wParam)==EN_SETFOCUS)
                {
                winmbox_draw_defbutton_border(1);
                break;
                }
            if (LOWORD(wParam)==10 && HIWORD(wParam)==EN_KILLFOCUS)
                {
                winmbox_draw_defbutton_border(0);
                break;
                }
            if (LOWORD(wParam)>=0 && LOWORD(wParam)<=2+wmb->nbuttons)
                {
                if (wmb->inbuf!=NULL && wmb->aboutbox.right-wmb->aboutbox.left==0)
                    SendMessage(wmb->edit_hwnd,WM_GETTEXT,(WPARAM)wmb->maxlen-1,(LPARAM)wmb->inbuf);
                if (wmb->passbuf!=NULL)
                    SendMessage(wmb->pass_hwnd,WM_GETTEXT,(WPARAM)wmb->passmaxlen-1,(LPARAM)wmb->passbuf);
                wmb->status=LOWORD(wParam);
                if (wmb->status==2)
                    wmb->status=-1;
                else if (wmb->status==1)
                    wmb->status=winmbox_get_default_button();
                else
                    wmb->status -= 2;
                SendMessage(hwnd,WM_CLOSE,0,0);
                return(0);
                }
            break;
        case WM_CLOSE:
            GetWindowRect(hwnd,&winmbox_rect);
            winmbox_got_rect=1;
            if (wmb->modal && wmb->parent!=NULL)
                EnableWindow(wmb->parent,1);
            winmbox_destroy();
            return(0);
        case WM_DESTROY:
            break;
        }
    return(DefWindowProc((HANDLE)hwnd,iMsg,(WPARAM)wParam,(LPARAM)lParam));
    }


int winmbox_get_default_button(void)

    {
    int i;

    for (i=0;i<wmb->nbuttons;i++)
        if (GetFocus()==wmb->button_hwnd[i])
            return(i+1);
    for (i=0;i<wmb->nbuttons;i++)
        if (wmb->button_text[i][0]=='*')
            return(i+1);
    return(wmb->nbuttons+1);
    }


void winmbox_destroy(void)

    {
    int i;

    if (!wmb_inuse)
        return;
    for (i=wmb->nbuttons-1;i>=0;i--)
        {
        if (wmb->button_hwnd[i]!=NULL)
            {
            DestroyWindow(wmb->button_hwnd[i]);
            wmb->button_hwnd[i]=NULL;
            }
        }
    if (wmb->edit_hwnd!=NULL)
        {
        DestroyWindow(wmb->edit_hwnd);
        wmb->edit_hwnd=NULL;
        }
    DeleteObject(wmb->mf);
    wmb->mf=NULL;
    DeleteObject(wmb->bf);
    wmb->bf=NULL;
    DeleteObject(wmb->brush);
    wmb->brush=NULL;
    DestroyWindow(wmb->hwnd);
    wmb->hwnd=NULL;
    UnregisterClass(wmb->class,wmb->hinstance);
    wmb_inuse=0;
    }


static void winmbox_text_extents(HFONT hf,char *message,SIZE *size,int maxwidth)

    {
    winmbox_display_text(hf,message,size,maxwidth,NULL,0,0);
    }


static void winmbox_display_text(HFONT hf,char *message,SIZE *size,int maxwidth,
                                 HDC hdc,int x0,int y0)

    {
    SIZE m;
    int i;
    char s[1024];

    if (message==NULL || message[0]=='\0')
        {
        size->cx=size->cy=0;
        return;
        }
    if (maxwidth<0)
        {
        winmbox_display_text_1(hf,message,size,hdc,x0,y0);
        return;
        }
    m.cx=m.cy=0;
    for (i=0;message[i]!='\0';i++)
        {
        SIZE sz;
        int j;

        for (j=0;message[i]!='\0' && message[i]!='\n';i++)
            s[j++]=message[i];
        s[j]='\0'; 
        winmbox_display_line(hf,s,&sz,maxwidth,hdc,x0,y0);
        if (sz.cx > m.cx)
            m.cx=sz.cx;
        m.cy += sz.cy;
        y0 += sz.cy;
        if (message[i]=='\0')
            break;
        }
    size->cx=m.cx;
    size->cy=m.cy;
    }


static void winmbox_display_line(HFONT hf,char *s,SIZE *size,int maxwidth,
                                  HDC hdc,int x0,int y0)

    {
    int i0,i;
    SIZE sz;
    double linerat;

    linerat=WMB_LINERAT;
    size->cx=size->cy=0;
    for (i0=0,i=i0+strlen(&s[i0]);i>=i0;i--)
        {
        int c,j;

        j=(i==i0)?i0+strlen(&s[i0]):i;
        c=s[j];
        s[j]='\0';
        winmbox_display_text_1(hf,&s[i0],&sz,NULL,0,0);
        s[j]=c;
        if (i==i0 || (sz.cx+sz.cy*2. <= maxwidth && (s[i]=='\0' || s[i]==' ')))
            {
            if (hdc!=NULL)
                {
                c=s[j];
                s[j]='\0';
                winmbox_display_text_1(hf,&s[i0],&sz,hdc,x0,y0);
                s[j]=c;
                }
            size->cy += sz.cy*linerat;
            y0 += sz.cy*linerat;
            if (sz.cx > size->cx)
                size->cx=sz.cx;
            if (s[j]=='\0')
                return;
            i0=i+1;
            i=i0+strlen(&s[i0])+1;
            }
        }
    }


static void winmbox_display_text_1(HFONT hf,char *buf,SIZE *size,
                                    HDC hdc1,int x0,int y0)

    {
    HDC hdc;
    HFONT oldfont;

    hdc=(hdc1==NULL) ? GetDC(GetDesktopWindow()) : hdc1;
    oldfont=(HFONT)SelectObject(hdc,hf);
    win_gettextextentpoint_utf8((void *)hdc,buf,&size->cx,&size->cy);
    if (hdc1!=NULL)
        win_textout_utf8((void *)hdc,x0,y0,buf);
    SelectObject(hdc,oldfont);
    if (hdc1==NULL)
        ReleaseDC(GetDesktopWindow(),hdc);
    }


static char winmbox_fontname[64];

void winmbox_set_font(char *fontname)

    {
    strncpy(winmbox_fontname,fontname,63);
    winmbox_fontname[63]='\0';
    if (wmb_inuse < 0)
        wmb_inuse = 0;
    }


static HFONT winmbox_get_font(double fsize)

    {
    HFONT hf;
    hf=CreateFont((int)(fsize+.5),0,0,0,FW_NORMAL,0,0,0,ANSI_CHARSET,
                      OUT_DEFAULT_PRECIS,CLIP_DEFAULT_PRECIS,
                      DEFAULT_QUALITY,DEFAULT_PITCH|FF_DONTCARE,
                      winmbox_fontname[0]!='\0' ? winmbox_fontname : "Calibri");
    if (hf==NULL)
        hf=CreateFont((int)(fsize+.5),0,0,0,FW_NORMAL,0,0,0,ANSI_CHARSET,
                      OUT_DEFAULT_PRECIS,CLIP_DEFAULT_PRECIS,
                      DEFAULT_QUALITY,DEFAULT_PITCH|FF_DONTCARE,"Arial");
    return(hf);
    }


static int winmbox_wait_last_pointer=0;
static int winmbox_wait_pointer_status=0;
static int winmbox_wait_allow_cancel=0;
static int winmbox_wait_cancelled=0;
static int winmbox_wait_busy_status=0;
static HWND winmbox_wait_hwnd=NULL;
static int winmbox_wait_bgcolor=0xffe0a0;
static int winmbox_wait_callback(HWND hwnd,UINT iMsg,WPARAM wParam,LPARAM lParam);

void winmbox_wait(void *mainwin,char *message,int cancel_option)

    {
    static int bcolors[3]={0xa00000,0xf0f0f0,0xf0f0f0};

    if (winmbox_wait_hwnd!=NULL)
        winmbox_wait_end();
    if (cancel_option)
        {
        winmbox_message_box(mainwin,"Please wait...",message,
                            "*&CANCEL",NULL,NULL,NULL,0,30,600,winmbox_wait_bgcolor,
                            (void *)winmbox_wait_callback,(void **)&winmbox_wait_hwnd,bcolors);
        winmbox_wait_normal_pointer();
        winmbox_wait_allow_cancel=1;
        }
    else
        {
        winmbox_message_box(mainwin,"Please wait...",message,
                            NULL,NULL,NULL,NULL,0,30,600,winmbox_wait_bgcolor,
                            (void *)winmbox_wait_callback,(void **)&winmbox_wait_hwnd,NULL);
        winmbox_wait_busy_pointer();
        winmbox_wait_allow_cancel=0;
        }
/*
{
FILE *f;
f=fopen("debug.txt","a");
fprintf(f,"winmbox_wait_hwnd=%p\n",winmbox_wait_hwnd);
fclose(f);
}
*/
    winmbox_wait_cancelled=0;
    winmbox_wait_busy_status=1;
    winmbox_wait_bgcolor=0xffe0a0;
    }


int winmbox_wait_cancel(void)

    {
    winmbox_wait_proc_messages();
    return(winmbox_wait_cancelled);
    }


void winmbox_wait_proc_messages(void)

    {
    MSG msg;
    int i;

    if (winmbox_wait_hwnd==NULL)
        return;
    for (i=0;i<50;i++)
        {
        if (!PeekMessage(&msg,winmbox_wait_hwnd,0,0,PM_REMOVE))
            break;
        if (!IsDialogMessage(winmbox_wait_hwnd,&msg))
            {
            TranslateMessage(&msg);
            DispatchMessage(&msg);
            }
        }
    }


static int winmbox_wait_callback(HWND hwnd,UINT iMsg,WPARAM wParam,LPARAM lParam)

    {
    if (iMsg==WM_COMMAND)
        {
        int child_id;

        child_id = LOWORD(wParam);
        /* Allow ENTER, ESC, or button press to Cancel */
        if (winmbox_wait_allow_cancel && (child_id>=1 && child_id<=3))
            {
            winmbox_wait_cancelled=1;
            winmbox_wait_end();
            }
        }
    return(winmbox_def_proc(hwnd,iMsg,wParam,(void *)lParam));
    }


void winmbox_wait_end(void)

    {
    if (winmbox_wait_hwnd!=NULL)
        {
        winmbox_destroy();
        winmbox_wait_hwnd=NULL;
        }
    winmbox_wait_busy_status=0;
    winmbox_wait_normal_pointer();
    }


int winmbox_wait_busy(void)

    {
    return(winmbox_wait_busy_status);
    }


void winmbox_wait_busy_pointer(void)

    {
    winmbox_wait_last_pointer=winmbox_wait_pointer_status;
    SetCursor(LoadCursor(NULL,IDC_WAIT));
    winmbox_wait_pointer_status=1;
    }


void winmbox_wait_restore_pointer(void)

    {
    if (winmbox_wait_last_pointer)
        winmbox_wait_busy_pointer();
    else
        winmbox_wait_normal_pointer();
    }


void winmbox_wait_normal_pointer(void)

    {
    winmbox_wait_last_pointer=winmbox_wait_pointer_status;
    SetCursor(LoadCursor(NULL,IDC_ARROW));
    winmbox_wait_pointer_status=0;
    }


#endif /* HAVE_WIN32_API */







k2pdfopt_v2.54/willuslib/wpdf.c

/*
** wpdf.c      PDF support routines to process WPDFBOX, WPDFPAGEINFO, and WTEXTCHAR
**             structures.  The functions in this file are divorced from MuPDF.
**             Any functions that work with these structures and also
**             depend on MuPDF are in wmupdf.c.
**
** Part of willus.com general purpose C code library.
**
** Copyright (C) 2020  http://willus.com
**
** This program is free software: you can redistribute it and/or modify
** it under the terms of the GNU Affero General Public License as
** published by the Free Software Foundation, either version 3 of the
** License, or (at your option) any later version.
**
** This program is distributed in the hope that it will be useful,
** but WITHOUT ANY WARRANTY; without even the implied warranty of
** MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
** GNU Affero General Public License for more details.
**
** You should have received a copy of the GNU Affero General Public License
** along with this program.  If not, see <http://www.gnu.org/licenses/>.
**
*/
#include <stdio.h>
#include <math.h>
#include "willus.h"

static int  wpdfbox_compare(WPDFBOX *b1,WPDFBOX *b2);
static void wtextchar_scale(WTEXTCHAR *wtc,double scale_factor);
static void wtextchar_rotate_clockwise(WTEXTCHAR *wch,int rot,double page_width_pts,
                                       double page_height_pts);
static void point_sort(double *x1,double *x2);
static void point_rotate(double *x,double *y,int rot,double page_width_pts,double page_height_pts);
static int wtextchar_compare_vert_ex(WTEXTCHAR *c1,WTEXTCHAR *c2,int index);
static int  wtextchar_compare_vert(WTEXTCHAR *c1,WTEXTCHAR *c2,int index);
static int  wtextchar_compare_horiz(WTEXTCHAR *c1,WTEXTCHAR *c2);
/*
** Extracting text to STRBUF
*/
static void wtextchars_to_strbuf_one_line_1(WTEXTCHARS *wtcs,int i0,int i1,STRBUF *sbuf,
                                            double xmin,double spacesize,int nnl);
static void wtextchars_to_strbuf_one_line(WTEXTCHARS *wtcs,STRBUF *sbuf,double xmin,double spacesize);
static void strbuf_newline_with_spaces(STRBUF *sbuf,int nnl,int n);
static int  wtextchars_ligature_pattern(WTEXTCHARS *wtcs,int index);


void wpdfboxes_init(WPDFBOXES *boxes)

    {
    boxes->n=boxes->na=0;
    boxes->box=NULL;
    }


void wpdfboxes_free(WPDFBOXES *boxes)

    {
    static char *funcname="wpdfboxes_free";
    willus_mem_free((double **)&boxes->box,funcname);
    }


/*
** index should be <= boxes->n, otherwise box is just appended
*/
void wpdfboxes_insert_box(WPDFBOXES *boxes,WPDFBOX *box,int index)

    {
    wpdfboxes_add_box(boxes,box);
    if (index>=boxes->n-1)
        return;
    memmove(&boxes->box[index+1],&boxes->box[index],sizeof(WPDFBOX)*(boxes->n-1-index));
    boxes->box[index]=(*box);
    }


void wpdfboxes_add_box(WPDFBOXES *boxes,WPDFBOX *box)

    {
    static char *funcname="wpdfboxes_add_box";

    if (boxes->n>=boxes->na)
        {
        int newsize;

        newsize = boxes->na < 1024 ? 2048 : boxes->na*2;
        willus_mem_realloc_robust_warn((void **)&boxes->box,newsize*sizeof(WPDFBOX),
                                      boxes->na*sizeof(WPDFBOX),funcname,10);
        boxes->na=newsize;
        }
    boxes->box[boxes->n++]=(*box);
    }


void wpdfboxes_delete(WPDFBOXES *boxes,int n)

    {
    if (n>0 && n<boxes->n)
        {
        int i;
        for (i=0;i<boxes->n-n;i++)
            boxes->box[i]=boxes->box[i+n];
        }
    boxes->n -= n;
    if (boxes->n < 0)
        boxes->n = 0;
    }

/*
** Undo source page /Rotate
*/
void wpdfbox_unrotate(WPDFBOX *box,double deg)

    {
    double rot1;
    int i,nrot;

    /* Now do 90-degree rotations (full page) */
    rot1=fmod(-deg,360.);
    while (rot1<0.)
        rot1+=360.;
    nrot=(rot1+45.)/90.;
    for (i=0;i<nrot;i++)
        {
        double t;
        t=box->x0;
        box->x0=box->y0;
        box->y0=box->src_width_pts-t;
        t=box->h;
        box->h=box->w;
        box->w=t;
        t=box->src_height_pts;
        box->src_height_pts=box->src_width_pts;
        box->src_width_pts=t;
        }
    box->srcrot_deg -= nrot*90.;
    }


void wpdfbox_determine_original_source_position(WPDFBOX *box)

    {
    double rot1,sw,sh;
    int i,nrot;
    WPDFSRCBOX *srcbox;

    srcbox=&box->srcbox;
    /* First undo fine rotation about center */
    if (fabs(srcbox->finerot_deg)<1e-5)
        {
        box->srcrot_deg=0.;
        box->x0=srcbox->x0_pts;
        box->y0=srcbox->y0_pts;
        }
    else
        {
        double xc,yc,dx,dy,th,costh,sinth;

        box->srcrot_deg=-srcbox->finerot_deg;
        xc=srcbox->page_width_pts/2.;
        yc=srcbox->page_height_pts/2.;
        dx=srcbox->x0_pts-xc;
        dy=srcbox->y0_pts-yc;
        th=box->srcrot_deg*PI/180.;
        costh=cos(th);
        sinth=sin(th);
        box->x0=xc + dx*costh - dy*sinth;
        box->y0=yc + dy*costh + dx*sinth;
        }

    /* Now do 90-degree rotations (full page) */
    rot1=fmod(-srcbox->rot_deg,360.);
    while (rot1<0.)
        rot1+=360.;
    nrot=(rot1+45.)/90.;
    sw=srcbox->page_width_pts;
    sh=srcbox->page_height_pts;
    box->w=srcbox->crop_width_pts;
    box->h=srcbox->crop_height_pts;
    for (i=0;i<nrot;i++)
        {
        double t;
        t=box->y0;
        box->y0=box->x0;
        box->x0=sh-t;
        t=box->h;
        box->h=box->w;
        box->w=t;
        t=sh;
        sh=sw;
        sw=t;
        box->srcrot_deg += 90.;
        }
    box->src_width_pts=sw;
    box->src_height_pts=sh;
    }


void wpdfpageinfo_sort(WPDFPAGEINFO *pageinfo)

    {
    WPDFBOX *x;
    int n,top,n1;
    WPDFBOX x0;

    x=pageinfo->boxes.box;
    n=pageinfo->boxes.n;
    if (n<2)
        return;
    top=n/2;
    n1=n-1;
    while (1)
        {
        if (top>0)
            {
            top--;
            x0=x[top];
            }
        else
            {
            x0=x[n1];
            x[n1]=x[0];
            n1--;
            if (!n1)
                {
                x[0]=x0;
                return;
                }
            }
        {
        int parent,child;

        parent=top;
        child=top*2+1;
        while (child<=n1)
            {
            if (child<n1 && wpdfbox_compare(&x[child],&x[child+1])<0)
                child++;
            if (wpdfbox_compare(&x0,&x[child])<0)
                {
                x[parent]=x[child];
                parent=child;
                child+=(parent+1);
                }
            else
                break;
            }
        x[parent]=x0;
        }
        }
    }


static int wpdfbox_compare(WPDFBOX *b1,WPDFBOX *b2)

    {
    int x;
    double d;

    x=(b1->dstpage-b2->dstpage);
    if (x)
        return(x);
    x=(b1->srcbox.pageno-b2->srcbox.pageno);
    if (x)
        return(x);
    d=(b2->y1-b1->y1);
    if (d)
        return(d<0. ? -1 : 1);
    d=(b1->x1-b2->x1);
    if (d)
        return(d<0. ? -1 : 1);
    return(0);
    }


void wpdfpageinfo_scale_source_boxes(WPDFPAGEINFO *pageinfo,double doc_scale_factor)

    {
    int i;

    for (i=0;i<pageinfo->boxes.n;i++)
        {
        WPDFBOX *box;

        box=&pageinfo->boxes.box[i];
        box->scale /= doc_scale_factor;
        box->srcbox.page_width_pts *= doc_scale_factor;
        box->srcbox.page_height_pts *= doc_scale_factor;
        box->srcbox.x0_pts *= doc_scale_factor;
        box->srcbox.y0_pts *= doc_scale_factor;
        box->srcbox.crop_width_pts *= doc_scale_factor;
        box->srcbox.crop_height_pts *= doc_scale_factor;
        }
    }


void wtextchars_init(WTEXTCHARS *wtc)

    {
    wtc->n=wtc->na=0;
    wtc->wtextchar=NULL;
    wtc->sorted=0;
    }


void wtextchars_free(WTEXTCHARS *wtc)

    {
    static char *funcname="wtextchars_free";

    willus_mem_free((double **)&wtc->wtextchar,funcname);
    wtc->n=wtc->na=0;
    wtc->sorted=0;
    }


void wtextchars_clear(WTEXTCHARS *wtc)

    {
    wtc->n=0;
    wtc->sorted=0;
    }


void wtextchars_add_wtextchar(WTEXTCHARS *wtc,WTEXTCHAR *textchar)

    {
    static char *funcname="wtextchars_add_wtextchar";

    if (wtc->n>=wtc->na)
        {
        int newsize;
        newsize = wtc->na < 512 ? 1024 : wtc->na*2;
        willus_mem_realloc_robust_warn((void **)&wtc->wtextchar,newsize*sizeof(WTEXTCHAR),
                                    wtc->na*sizeof(WTEXTCHAR),funcname,10);
        wtc->na=newsize;
        }
    wtc->wtextchar[wtc->n++]=(*textchar);
    wtc->sorted=0;
    }


void wtextchars_remove_wtextchar(WTEXTCHARS *wtc,int index)

    {
    if (index>=wtc->n)
        return;
    if (index<wtc->n-1)
        memmove(&wtc->wtextchar[index],&wtc->wtextchar[index+1],sizeof(WTEXTCHAR)*(wtc->n-index-1));
    wtc->n--;
    }


/*
** rot_deg s/b multiple of 90.
*/
void wtextchars_rotate_clockwise(WTEXTCHARS *wtc,int rot_deg)

    {
    int i;

    while (rot_deg<0)
        rot_deg += 360;
    rot_deg = rot_deg % 360;
    rot_deg = (rot_deg+45)/90;
    rot_deg = rot_deg&3;
    if (rot_deg==0)
        return;
    for (i=0;i<wtc->n;i++)
        wtextchar_rotate_clockwise(&wtc->wtextchar[i],rot_deg,wtc->width,wtc->height);
    if (rot_deg&1)
        {
        double t;
        t=wtc->width;
        wtc->width=wtc->height;
        wtc->height=t;
        }
    }


void wtextchars_scale_page(WTEXTCHARS *wtextchars,double scale_factor)

    {
    int i;

    wtextchars->width *= scale_factor;
    wtextchars->height *= scale_factor;
    for (i=0;i<wtextchars->n;i++)
        wtextchar_scale(&wtextchars->wtextchar[i],scale_factor);
    }


static void wtextchar_scale(WTEXTCHAR *wtc,double scale_factor)

    {
    wtc->xp *= scale_factor;
    wtc->yp *= scale_factor;
    wtc->x1 *= scale_factor;
    wtc->y1 *= scale_factor;
    wtc->x2 *= scale_factor;
    wtc->y2 *= scale_factor;
    }


/*
** rot = 1 for 90
**       2 for 180
**       3 for 270
*/
static void wtextchar_rotate_clockwise(WTEXTCHAR *wch,int rot,double page_width_pts,
                                       double page_height_pts)

    {
    point_rotate(&wch->xp,&wch->yp,rot,page_width_pts,page_height_pts);
    point_rotate(&wch->x1,&wch->y1,rot,page_width_pts,page_height_pts);
    point_rotate(&wch->x2,&wch->y2,rot,page_width_pts,page_height_pts);
    point_sort(&wch->x1,&wch->x2);
    point_sort(&wch->y1,&wch->y2);
    }


static void point_sort(double *x1,double *x2)

    {
    if ((*x2) < (*x1))
        {
        double t;
        t=(*x1);
        (*x1)=(*x2);
        (*x2)=t;
        }
    }


static void point_rotate(double *x,double *y,int rot,double page_width_pts,double page_height_pts)

    {
    double x0,y0;

    x0=(*x);
    y0=(*y);
    switch (rot)
        {
        case 1:
            (*y)=x0;
            (*x)=page_height_pts-y0;
            break;
        case 2:
            (*x)=page_width_pts-x0;
            (*y)=page_height_pts-y0;
            break;
        case 3:
            (*y)=page_width_pts-x0;
            (*x)=y0;
            break;
        }
    }


/*
** x1,y1 = upper left bounding box of text
** x2,y2 = lower right bounding box of text
** (*text) gets allocated and then a UTF-8 string of the text inside the bounding box.
*/
void wtextchars_text_inside(WTEXTCHARS *src,char **text,double x1,double y1,double x2,double y2)

    {
    WTEXTCHARS _dst,*dst;
    int *unicode,utf8len,i,i2,j,n;
    char *t;
    static char *funcname="wtextchars_text_inside";

    dst=&_dst;
    wtextchars_init(dst);
    wtextchars_get_chars_inside(src,dst,x1,y1,x2,y2);
    willus_mem_alloc_warn((void **)&unicode,sizeof(int)*dst->n,funcname,10);
    /* Clean off spaces/tabs from ends */
    for (i=0;i<dst->n && (dst->wtextchar[i].ucs==32 || dst->wtextchar[i].ucs==9);i++);
    for (i2=dst->n-1;i2>=i && (dst->wtextchar[i2].ucs==32 || dst->wtextchar[i2].ucs==9);i2--);
    for (j=0;i<=i2;i++)
        unicode[j++]=dst->wtextchar[i].ucs;
    n=j;
    wtextchars_free(dst);
    utf8len=n==0 ? 0 : utf8_length(unicode,n);
    willus_mem_alloc_warn((void **)text,utf8len+1,funcname,10);
    t=(*text);
    unicode_to_utf8(t,unicode,n);
    willus_mem_free((double **)&unicode,funcname);
    }


void wtextchars_get_chars_inside(WTEXTCHARS *src,WTEXTCHARS *dst,double x1,double y1,
                                 double x2,double y2)

    {
    int i,i1,i2;
    double dy,xl,xr,yt,yb,xc,yc;

    wtextchars_clear(dst);
    dy=y2-y1;
/*
    i1=wtextchars_index_by_yp(src_sort2,y1-dy*.001,2);
    if (i1>=src->n)
        return;
    i2=wtextchars_index_by_yp(src_sort1,y2+dy*.001,1);
    if (i2<=i1)
        return;
*/
    i1=0;
    i2=src->n;
    yt=y1-dy*.001;
    yb=y2+dy*.001;
    xl=x1-dy*.1;
    xr=x2;
    xc=(x1+x2)/2.;
    yc=(y1+y2)/2.;
    for (i=i1;i<i2;i++)
        {
        double cxc,cyc;

        /* If word box is completely outside char box, skip */
        if (src->wtextchar[i].x2 < x1 || src->wtextchar[i].x1 > x2
              || src->wtextchar[i].y2 < y1 || src->wtextchar[i].y1 > y2)
            continue;
        /* There is some overlap */
        cxc = (src->wtextchar[i].x1 + src->wtextchar[i].x2)/2.;
        cyc = (src->wtextchar[i].y1 + src->wtextchar[i].y2)/2.;
        /*
        ** In both directions (horizontal and vertical), determine if either
        **     A. The center of the char box is inside the word box, or
        **     B. The center of the word box is inside the char box.
        ** If this is true in both directions, keep the char.
        */
        if (((cxc >= xl && src->wtextchar[i].x1 <= xr) || (xc >= src->wtextchar[i].x1 && xc <= src->wtextchar[i].x2))
              && ((cyc>=yt && cyc<=yb) || (yc >= src->wtextchar[i].y1 && yc <= src->wtextchar[i].y2)))
            wtextchars_add_wtextchar(dst,&src->wtextchar[i]);
        }
    wtextchars_sort_horizontally_by_position(dst);
    }


#if 0
/*
** Return index of the first character that has y_type >= yp.
** If wtc->n==0, returns -1.
** If all chars are < yp, returns wtc->n.
*/
static int wtextchars_index_by_yp(WTEXTCHARS *wtc,double yp,int type)

    {
    int i1,i2,c;

    if (wtc->n<=0)
        return(-1);
    wtextchars_sort_vertically_by_position(wtc,type);
    c = (type==1) ? (wtc->wtextchar[0].y1 >= yp) : (wtc->wtextchar[0].y2 >= yp);
    if (c)
        return(0);
    c = (type==1) ? (wtc->wtextchar[wtc->n-1].y1 < yp) : (wtc->wtextchar[wtc->n-1].y2 < yp);
    if (c)
        return(wtc->n);
    i1=0;
    i2=wtc->n-1;
    while (i2-i1>1)
        {
        int imid;

        imid=(i1+i2)/2;
        c = (type==1) ? (wtc->wtextchar[imid].y1 < yp) : (wtc->wtextchar[imid].y2 < yp);
        if (c)
            i1=imid;
        else
            i2=imid;
        }
   return(i2);
   }
#endif


void wtextchars_sort_vertically_by_position(WTEXTCHARS *wtc,int type)

    {
    int top,n1,n;
    WTEXTCHAR x0,*x;

    if (wtc->sorted==10+type)
        return;
    x=wtc->wtextchar;
    n=wtc->n;
    if (n<2)
        return;
    top=n/2;
    n1=n-1;
    while (1)
        {
        if (top>0)
            {
            top--;
            x0=x[top];
            }
        else
            {
            x0=x[n1];
            x[n1]=x[0];
            n1--;
            if (!n1)
                {
                x[0]=x0;
                return;
                }
            }
        {
        int parent,child;

        parent=top;
        child=top*2+1;
        while (child<=n1)
            {
            if (child<n1 && wtextchar_compare_vert_ex(&x[child],&x[child+1],type)<0)
                child++;
            if (wtextchar_compare_vert_ex(&x0,&x[child],type)<0)
                {
                x[parent]=x[child];
                parent=child;
                child+=(parent+1);
                }
            else
                break;
            }
        x[parent]=x0;
        }
        }
    wtc->sorted=10+type;
    }


static int wtextchar_compare_vert_ex(WTEXTCHAR *c1,WTEXTCHAR *c2,int index)

    {
    double dy;

    dy=wtextchar_compare_vert(c1,c2,index);
    if (fabs(dy)>1e-8)
        return(dy);
    return(wtextchar_compare_horiz(c1,c2));
    }
 

static int wtextchar_compare_vert(WTEXTCHAR *c1,WTEXTCHAR *c2,int index)

    {
    if (index==1)
        return(c1->y1-c2->y1);
    else if (index==2)
        return(c1->y2-c2->y2);
    else if (index==3)
        {
        double percentage_overlap;
        double h,ol;
        if (c1->y2 <= c2->y1)
            return(-1);
        if (c1->y1 >= c2->y2)
            return(1);
        h=(c2->y2-c2->y1) < (c1->y2-c1->y1) ? c2->y2-c2->y1 : c1->y2-c1->y1;
        if (h<0.1)
            h=0.1;
        ol=c1->y2<c2->y2 ? c1->y2-c2->y1 : c2->y2-c1->y1;
        percentage_overlap=ol*100./h;
        if (percentage_overlap < 7.)
            return(c1->y2 < c2->y2 ? -1 : 1);
        return(0);
        }
    else
        return(c1->yp-c2->yp);
    }


void wtextchars_sort_horizontally_by_position(WTEXTCHARS *wtc)

    {
    if (wtc->sorted==2)
        return;
    wtextchar_array_sort_horizontally_by_position(wtc->wtextchar,wtc->n);
    wtc->sorted=2;
    }


void wtextchar_array_sort_horizontally_by_position(WTEXTCHAR *x,int n)

    {
    int top,n1;
    WTEXTCHAR x0;

    if (n<2)
        return;
    top=n/2;
    n1=n-1;
    while (1)
        {
        if (top>0)
            {
            top--;
            x0=x[top];
            }
        else
            {
            x0=x[n1];
            x[n1]=x[0];
            n1--;
            if (!n1)
                {
                x[0]=x0;
                return;
                }
            }
        {
        int parent,child;

        parent=top;
        child=top*2+1;
        while (child<=n1)
            {
            if (child<n1 && wtextchar_compare_horiz(&x[child],&x[child+1])<0)
                child++;
            if (wtextchar_compare_horiz(&x0,&x[child])<0)
                {
                x[parent]=x[child];
                parent=child;
                child+=(parent+1);
                }
            else
                break;
            }
        x[parent]=x0;
        }
        }
    }


static int wtextchar_compare_horiz(WTEXTCHAR *c1,WTEXTCHAR *c2)

    {
    if (c1->xp==c2->xp)
        return((c1->x1+c1->x2) - (c2->x1+c2->x2));
    return(c1->xp-c2->xp);
    }


void wtextchars_to_strbuf_formatted(WTEXTCHARS *wtcs,STRBUF *sbuf)

    {
    double vert_spacing_threshold;
    static char *funcname="wtextchars_group_by_words";
    int i,i0,nnl;
    double xmin,spacesize; /* Left most character position in points and size of space in points */

    if (wtcs->n<=0)
        return;
    {
    double *ch; /* population of character heights */

    willus_mem_alloc_warn((void **)&ch,sizeof(double)*wtcs->n,funcname,10);
    /* Create population character heights to determine row spacing threshold */
    for (xmin=99999.,i=0;i<wtcs->n-1;i++)
        {
        ch[i]=wtcs->wtextchar[i].y2-wtcs->wtextchar[i].y1;
        if (wtcs->wtextchar[i].xp<xmin)
            xmin=wtcs->wtextchar[i].xp;
        }
    sortd(ch,wtcs->n);
    vert_spacing_threshold=0.67*ch[wtcs->n/10];
    if (vert_spacing_threshold<=2.0)
        vert_spacing_threshold=2.0;
    spacesize=0.5*ch[wtcs->n/5];
    if (spacesize < 2.0)
        spacesize = 2.0;
    willus_mem_free(&ch,funcname);
    }

    /* Group characters row by row and add one row at a time */
    for (nnl=0,i0=0,i=1;i<wtcs->n;i++)
        {
        double dy,h;

        h=wtcs->wtextchar[i].y2 - wtcs->wtextchar[i].y1;
        if (h<2.)
            h=2.;
        dy=wtcs->wtextchar[i].yp - wtcs->wtextchar[i-1].yp;
        if (dy >= h*.75 || dy >= vert_spacing_threshold)
            {
            wtextchars_to_strbuf_one_line_1(wtcs,i0,i-1,sbuf,xmin,spacesize,nnl);
            nnl=dy/vert_spacing_threshold/1.5;
            if (nnl>2)
                nnl=2;
            if (nnl<1)
                nnl=1;
            i0=i;
            }
        }
    wtextchars_to_strbuf_one_line_1(wtcs,i0,wtcs->n-1,sbuf,xmin,spacesize,nnl);
    }


static void wtextchars_to_strbuf_one_line_1(WTEXTCHARS *wtcs,int i0,int i1,STRBUF *sbuf,
                                            double xmin,double spacesize,int nnl)

    {
    WTEXTCHARS *line,_line;
    int i;

    if (i0>i1)
        return;
    line=&_line;
    wtextchars_init(line);
    for (i=i0;i<=i1;i++)
        wtextchars_add_wtextchar(line,&wtcs->wtextchar[i]);
    wtextchars_sort_horizontally_by_position(line);
    strbuf_newline_with_spaces(sbuf,nnl,0);
    wtextchars_to_strbuf_one_line(line,sbuf,xmin,spacesize);
    wtextchars_free(line);
    }


static void strbuf_newline_with_spaces(STRBUF *sbuf,int nnl,int n)

    {
    for (;nnl>0;nnl--)
        strbuf_cat_ex(sbuf,"\n");
    for (;n>0;n--)
        strbuf_cat_ex(sbuf," ");
    }


/*
** xmin = left margin in points
** spacesize = approx. size of space in points
*/
static void wtextchars_to_strbuf_one_line(WTEXTCHARS *wtcs,STRBUF *sbuf,double xmin,double spacesize)

    {
    int i;

    if (wtcs->n<=0)
        return;
    for (i=0;i<wtcs->n;i++)
        {
        double dx;
        int nc;
        int u16str[2];
        char utf8str[8];

        /* If letters are physically separated, add space(s) */
        dx = wtcs->wtextchar[i].x1 - (i==0 ? xmin : wtcs->wtextchar[i-1].x2);
        if (dx > spacesize/2.)
            {
            int n1;

            n1 = dx>spacesize*3. ? (int)dx/spacesize : 1;
            if (wtcs->wtextchar[i].ucs==' ')
                n1--;
            for (;n1>0;n1--)
                strbuf_cat_ex(sbuf," ");
            }

        /*
        ** Look for ligatured pattern--v2.33 with MuPDF v1.7
        ** Ligature pattern, e.g. "fi"
        ** As of MuPDF 1.7, a ligatured "fi" is like this:
        ** f has zero width, followed by space at same position w/zero width,
        ** followed by i at same position, followed by space of zero width.
        */
        nc=0;
        if (wtextchars_ligature_pattern(wtcs,i))
            {
            u16str[nc++]=wtcs->wtextchar[i].ucs;
            u16str[nc++]=wtcs->wtextchar[i+2].ucs;
            i+=3;
            }
        else
            u16str[nc++]=wtcs->wtextchar[i].ucs;
        unicode_to_utf8(utf8str,u16str,nc);
        strbuf_cat_ex(sbuf,utf8str);
        }
    }


/*
** For MuPDF v1.7 and up
*/
static int wtextchars_ligature_pattern(WTEXTCHARS *wtcs,int index)

    {
    return(index<wtcs->n-3
             && wtcs->wtextchar[index].ucs!=' ' 
             && wtcs->wtextchar[index+1].ucs==' '
             && wtcs->wtextchar[index+2].ucs!=' '
             && wtcs->wtextchar[index+3].ucs==' '
             && fabs(wtcs->wtextchar[index+1].x1-wtcs->wtextchar[index].x1)<.01
             && fabs(wtcs->wtextchar[index+2].x1 - wtcs->wtextchar[index].x1)<.01);
    }


void wtextchars_to_easyplot(WTEXTCHARS *wtcs,char *filename)

    {
    FILE *f;
    int i;

    f=fopen(filename,"w");
    if (f==NULL)
        return;
    fprintf(f,"/sc on\n/sd off\n/sm off\n");
    for (i=0;i<wtcs->n;i++)
        {
        WTEXTCHAR *wtc;
        double x1,y1,x2,y2;

        wtc=&wtcs->wtextchar[i];
        x1=wtc->x1;
        x2=wtc->x2;
        y1=792.-wtc->y2;
        y2=792.-wtc->y1;
        fprintf(f,"/sa m 1 2\n%g %g\n%g %g\n%g %g\n%g %g\n%g %g\n//nc\n",x1,y1,x1,y2,x2,y2,x2,y1,x1,y1);
        fprintf(f,"/aa %g %g \"%d.%c\"\n",x1,y1+(y2-y1)*.2,i+1,wtc->ucs);
        }
    fclose(f);
    }







k2pdfopt_v2.54/willuslib/ocrwords.c

/*
** ocrwords.c   Routines involving OCRWORDS structure but NOT actual OCR.
**              (No calls to GOCR or Tesseract.)
**
** Part of willus.com general purpose C code library.
**
** Copyright (C) 2022  http://willus.com
**
** This program is free software: you can redistribute it and/or modify
** it under the terms of the GNU Affero General Public License as
** published by the Free Software Foundation, either version 3 of the
** License, or (at your option) any later version.
**
** This program is distributed in the hope that it will be useful,
** but WITHOUT ANY WARRANTY; without even the implied warranty of
** MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
** GNU Affero General Public License for more details.
**
** You should have received a copy of the GNU Affero General Public License
** along with this program.  If not, see <http://www.gnu.org/licenses/>.
**
*/

#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include <ctype.h>
#include <pthread.h>
#include "willus.h"


static int ocrword_compare_position(OCRWORD *w1,OCRWORD *w2);


void ocrword_init(OCRWORD *word)

    {
    word->n=0;
    word->bmpscale=1.;
    word->cpos=NULL;
    word->text=NULL;
    word->xbmp=NULL;
    }


void ocrword_free(OCRWORD *word)

    {
    static char *funcname="ocrword_free";

    ocrword_bitmap_free(word);
    willus_mem_free((double **)&word->xbmp,funcname);
    willus_mem_free((double **)&word->cpos,funcname);
    willus_mem_free((double **)&word->text,funcname);
    }


void ocrwords_init(OCRWORDS *words)

    {
    words->word=NULL;
    words->n=words->na=0;
    }


/*
** Count number of bitmaps queued for OCR
*/
int ocrwords_num_queued(OCRWORDS *words)

    {
    int i,n;

    for (i=n=0;i<words->n;i++)
        if (ocrword_bitmap_ptr(&words->word[i])!=NULL)
            n++;
    return(n);
    }

/*
** allocates new memory
*/
void ocrword_copy(OCRWORD *dst,OCRWORD *src)

    {
    static char *funcname="ocrword_copy";

    (*dst)=(*src);
    dst->text=NULL;
    dst->cpos=NULL;
    dst->xbmp=NULL;
    if (src->text!=NULL)
        {
        willus_mem_alloc_warn((void **)&dst->text,strlen(src->text)+1,funcname,10);
        strcpy(dst->text,src->text);
        dst->n=utf8_to_unicode(NULL,dst->text,-1);
        }
    if (src->cpos!=NULL)
        {
        willus_mem_alloc_warn((void **)&dst->cpos,sizeof(double)*src->n,funcname,10);
        memcpy(dst->cpos,src->cpos,sizeof(double)*src->n);
        }
    if (ocrword_bitmap_ptr(src)!=NULL)
        ocrword_bitmap_copy(dst,ocrword_bitmap_ptr(src));
    }


WILLUSBITMAP *ocrword_bitmap_ptr(OCRWORD *word)

    {
    return(word->xbmp);
    }


void ocrword_bitmap_ensure(OCRWORD *word)

    {
    static char *funcname="ocrword_bitmap_ensure";

    if (word->xbmp==NULL)
        {
        willus_mem_alloc_warn((void **)&word->xbmp,sizeof(WILLUSBITMAP),funcname,10);
        bmp_init(word->xbmp);
        }
    }


void ocrword_bitmap_copy(OCRWORD *word,WILLUSBITMAP *bmp)

    {
    ocrword_bitmap_ensure(word);
    bmp_copy(ocrword_bitmap_ptr(word),bmp);
    }


void ocrword_bitmap8_copy_cropped(OCRWORD *word,WILLUSBITMAP *bmp8,int c1,int r1,
                                  int c2,int r2)

    {
    WILLUSBITMAP *bmp;
    int i;

    ocrword_bitmap_ensure(word);
    bmp=ocrword_bitmap_ptr(word);
    bmp_free(bmp);
    bmp->width=c2-c1+1;
    bmp->height=r2-r1+1;
    bmp->bpp=8;
    bmp_alloc(bmp);
    for (i=0;i<256;i++)
        bmp->red[i]=bmp->blue[i]=bmp->green[i]=i;
    bmp->type=WILLUSBITMAP_TYPE_NATIVE;
    for (i=r1;i<=r2;i++)
        {
        unsigned char *src,*dst;

        src=bmp_rowptr_from_top(bmp8,i)+c1;
        dst=bmp_rowptr_from_top(bmp,i-r1);
        memcpy(dst,src,bmp->width);
        }
    }


void ocrword_bitmap_free(OCRWORD *word)

    {
    if (ocrword_bitmap_ptr(word)!=NULL)
        bmp_free(ocrword_bitmap_ptr(word));
    }


/*
** Truncate word to chars from text[i1..i2]
*/
void ocrword_truncate(OCRWORD *word,int i1,int i2)

    {
    int i,n;
    int *u;
    double w0,scale;
    static char *funcname="ocrword_truncate";

    n=word->n;
    if (i1<0)
        i1=0;
    if (i2>n-1)
        i2=n-1;
    if (i2<i1)
        {
        word->n=0;
        word->w0=0.;
        word->w=0;
        return;
        }
    w0=word->w0;
    /* Fix text */
    willus_mem_alloc_warn((void **)&u,n*sizeof(int),funcname,10);
    utf8_to_unicode(u,word->text,n);
    unicode_to_utf8(word->text,&u[i1],i2-i1+1); 
    willus_mem_free((double **)&u,funcname);
    /* Fix length */
    word->n=i2-i1+1;
    if (word->cpos==NULL)
        return;
    /* Fix width */
    word->w0 = word->cpos[i2]-(i1==0?0.:word->cpos[i1-1]);
    scale = word->w/w0;
    word->w = (int)(scale*word->w0+.5);
    /* Fix left position and subsequent positions */
    if (i1>0)
        {
        double x0;

        x0=word->cpos[i1-1];
        word->x0 += x0;
        word->c += (int)(x0*scale+.5);
        for (i=i1;i<=i2;i++)
            word->cpos[i-i1]=word->cpos[i]-x0;
        }
    }


int ocrwords_to_textfile(OCRWORDS *ocrwords,char *filename,int append)

    {
    FILE *out;
    int i,newline;

    out=fopen(filename,append ? "a":"w");
    if (out==NULL)
        return(-1);
    for (i=0,newline=1;i<ocrwords->n;i++)
        {
        OCRWORD *word0;
        OCRWORD *word;
        int c,c0,r,r0;

        if (i>0)
            word0=&ocrwords->word[i-1];
        word=&ocrwords->word[i];
        if (word->text==NULL || word->text[0]=='\0')
            continue;
        if (word->rot==0)
            {
            c=word->c;
            r=word->r;
            if (i>0)
                {
                c0=word0->c;
                r0=word0->r;
                }
            }
        else
            {
            c=-word->r;
            r=word->c;
            if (i>0)
                {
                c0=-word0->r;
                r0=word0->c;
                }
            }
/*
if (!strnicmp(word->text,"II.",3))
printf("II. c=%d, r=%d, c0=%d, r0=%d, h=%d\n",c,r,c0,r0,word->h);
*/
        if (i>0 && (c<=c0 || r > r0+word->h*.75))
            {
            fprintf(out,"\n");
            if (i>0 && r > r0 + word->h*2)
                fprintf(out,"\n");
            newline=1;
            }
        if (!newline)
            fprintf(out," ");
        fprintf(out,"%s",word->text);
        newline=0;
        }
    if (!newline)
        fprintf(out,"\n");
    fclose(out);
    return(0);
    }


/*
** Allocates new space for text buffer.
*/
void ocrwords_add_word(OCRWORDS *words,OCRWORD *word)

    {
    static char *funcname="ocrwords_add_word";
    int i;

    if (words->n>=words->na)
        {
        int newsize;
      
        newsize = words->na<512 ? 1024 : words->na*2;
        willus_mem_realloc_robust_warn((void **)&words->word,newsize*sizeof(OCRWORD),
                                    words->na*sizeof(OCRWORD),funcname,10);
        for (i=words->na;i<newsize;i++)
            ocrword_init(&words->word[i]);
        words->na=newsize;
        }
    ocrword_copy(&words->word[words->n++],word);
    }


/*
** Remove words from index i1 through i2
*/
void ocrwords_remove_words(OCRWORDS *words,int i1,int i2)

    {
    int i,dn;

    if (i2>words->n-1)
        i2=words->n-1;
    if (i2<0)
        i2=0;
    if (i1>words->n-1)
        i1=words->n-1;
    if (i1<0)
        i1=0;
    if (i1>i2)
        {
        int t;
        t=i1;
        i1=i2;
        i2=t;
        }
    dn=i2-i1+1;
    for (i=i2;i>=i1;i--)
        ocrword_free(&words->word[i]);
    for (i=i1;i<words->na-dn;i++)
        words->word[i]=words->word[i+dn];
    for (i=words->na-dn;i<words->na;i++)
        ocrword_init(&words->word[i]);
    words->n -= dn;
    }


void ocrwords_clear(OCRWORDS *words)

    {
    int i;

    for (i=words->na-1;i>=0;i--)
        ocrword_free(&words->word[i]);
    words->n=0;
    }


void ocrwords_free(OCRWORDS *words)

    {
    int i;
    static char *funcname="ocrwords_free";

    for (i=words->na-1;i>=0;i--)
        ocrword_free(&words->word[i]);
    willus_mem_free((double **)&words->word,funcname);
    words->n=0;
    words->na=0;
    }


void ocrwords_sort_by_pageno(OCRWORDS *ocrwords)

    {
    int top,n1,n;
    OCRWORD x0,*x;
 
    x=ocrwords->word;
    n=ocrwords->n;
    if (n<2)
        return;
    top=n/2;
    n1=n-1;
    while (1)
        {
        if (top>0)
            {
            top--;
            x0=x[top];
            }
        else
            {
            x0=x[n1];
            x[n1]=x[0];
            n1--;
            if (!n1)
                {
                x[0]=x0;
                return;
                }
            }
        {
        int parent,child;

        parent=top;
        child=top*2+1;
        while (child<=n1)
            {
            if (child<n1 && x[child].pageno<x[child+1].pageno)
                child++;
            if (x0.pageno<x[child].pageno)
                {
                x[parent]=x[child];
                parent=child;
                child+=(parent+1);
                }
            else
                break;
            }
        x[parent]=x0;
        }
        }
    }


void ocrwords_offset(OCRWORDS *words,int dx,int dy)

    {
    int i;

    for (i=0;i<words->n;i++)
        {
        words->word[i].c += dx;
        words->word[i].r += dy;
        }
    }


/*
** Don't want this affecting the MuPDF vars.
*/
void ocrwords_scale(OCRWORDS *words,double srat)

    {
    int i;

    for (i=0;i<words->n;i++)
        {
        int c2,r2;
        c2 = (words->word[i].c+words->word[i].w-1)*srat;
        r2 = (words->word[i].r+words->word[i].h-1)*srat;
        words->word[i].c = words->word[i].c*srat;
        words->word[i].r = words->word[i].r*srat;
        words->word[i].maxheight = words->word[i].maxheight*srat;
        words->word[i].lcheight = words->word[i].lcheight*srat;
        words->word[i].w = c2-words->word[i].c+1;
        words->word[i].h = r2-words->word[i].r+1;
        if (ocrword_bitmap_ptr(&words->word[i])!=NULL)
            words->word[i].bmpscale *= srat;
        }
    }


void ocrwords_rot90(OCRWORDS *words,int bmpwidth_pixels)

    {
    int i;

    for (i=0;i<words->n;i++)
        {
        int cnew,rnew;
        words->word[i].rot=90;
        cnew = words->word[i].r;
        rnew = bmpwidth_pixels-1 - words->word[i].c;
        words->word[i].c = cnew;
        words->word[i].r = rnew;
        }
    }


/*
** Don't want this affecting the MuPDF vars.
*/
void ocrwords_int_scale(OCRWORDS *words,int ndiv)

    {
    int i;

    for (i=0;i<words->n;i++)
        {
        int c2,r2;
        c2 = (words->word[i].c+words->word[i].w-1)/ndiv;
        r2 = (words->word[i].r+words->word[i].h-1)/ndiv;
        words->word[i].c = words->word[i].c/ndiv;
        words->word[i].r = words->word[i].r/ndiv;
        words->word[i].maxheight = words->word[i].maxheight/ndiv;
        words->word[i].lcheight = words->word[i].lcheight/ndiv;
        words->word[i].w = c2-words->word[i].c+1;
        words->word[i].h = r2-words->word[i].r+1;
        if (ocrword_bitmap_ptr(&words->word[i])!=NULL)
            words->word[i].bmpscale /= ndiv;
        }
    }


void ocrwords_concatenate(OCRWORDS *dst,OCRWORDS *src)

    {
    int i;

    for (i=0;i<src->n;i++)
        ocrwords_add_word(dst,&src->word[i]);
    }


void ocrwords_sort_by_position(OCRWORDS *ocrwords)

    {
    int top,n1,n;
    OCRWORD x0,*x;

    x=ocrwords->word;
    n=ocrwords->n;
    if (n<2)
        return;
    top=n/2;
    n1=n-1;
    while (1)
        {
        if (top>0)
            {
            top--;
            x0=x[top];
            }
        else
            {
            x0=x[n1];
            x[n1]=x[0];
            n1--;
            if (!n1)
                {
                x[0]=x0;
                return;
                }
            }
        {
        int parent,child;

        parent=top;
        child=top*2+1;
        while (child<=n1)
            {
            if (child<n1 && ocrword_compare_position(&x[child],&x[child+1])<0)
                child++;
            if (ocrword_compare_position(&x0,&x[child])<0)
                {
                x[parent]=x[child];
                parent=child;
                child+=(parent+1);
                }
            else
                break;
            }
        x[parent]=x0;
        }
        }
    }

/*
** Allow up to 7% row overlap until two rows are considered the same row.
*/
static int ocrword_compare_position(OCRWORD *w1,OCRWORD *w2)

    {
    double percentage_overlap;
    int h,ol;

    if (w1->r <= w2->r-w2->h)
        return(-1);
    if (w1->r-w1->h >= w2->r)
        return(1);
    h=w1->h<w2->h ? w1->h : w2->h;
    if (h<1)
        h=1;
    ol=w1->r<w2->r ? w1->r-(w2->r-w2->h+1)+1 : w2->r-(w1->r-w1->h+1)+1;
    percentage_overlap=ol*100./h;
    if (percentage_overlap<7.)
        return(w1->r < w2->r ? -1 : 1);
    if (w1->c==w2->c)
        return(w1->r-w2->r);
    return(w1->c - w2->c);
    }


void ocrwords_to_easyplot(OCRWORDS *words,char *filename,int append,int *yoffset)

    {
    FILE *f;
    int i,ymin,ymax,ymin0,ymin1;
    static int count=0;

    ymin1=yoffset==NULL ? 0 : (*yoffset);
    f=fopen(filename,append?"a":"w");
    if (f==NULL)
        return;
    if (!append)
        {
        count=0;
        fprintf(f,"/sc on\n/sd off\n/n/sm off\n");
        }
    ymin=100000;
    ymax=0;
    for (i=0;i<words->n;i++)
        {
        OCRWORD *word;
        int y1,y2;
        word=&words->word[i];
        y1=word->r-word->h;
        y2=word->r;
        if (y1<ymin)
            ymin=y1;
        if (y2>ymax)
            ymax=y2;
        }
    ymin0=0;
    for (i=0;i<words->n;i++)
        {
        OCRWORD *word;
        int x1,y1,x2,y2;

        word=&words->word[i];
        x1=word->c;
        x2=word->c+word->w;
        y1=ymin1-(word->r-ymin);
        y2=ymin1-(word->r-word->h-ymin);
        if (y1<ymin0)
            ymin0=y1;
        fprintf(f,"/sa m 1 2\n%d %d\n%d %d\n%d %d\n%d %d\n%d %d\n//nc\n",x1,y1,x1,y2,x2,y2,x2,y1,x1,y1);
        fprintf(f,"/aa %d %g \"%d.%s\"\n",x1,y1+(y2-y1)*.2,count+1,word->text);
        count++;
        }
    if (ymin0<ymin1)
        ymin1=ymin0;
    ymin1-=10;
    if (yoffset!=NULL)
        (*yoffset)=ymin1;
    fclose(f);
    }


void ocrword_echo(OCRWORD *word,FILE *out,int count,int index,int writebmp)

    {
    WILLUSBITMAP *bmp;

    bmp=ocrword_bitmap_ptr(word);
    printf("%03d. @%4d,%4d, %3dx%3d, ",index,word->r,word->c,word->w,word->h);
    if (bmp!=NULL)
        {
        char filename[256];
        printf("BMP %d x %d",bmp->width,bmp->height);
        if (writebmp)
            {
            sprintf(filename,"word_%02d_%03d.png",count,index);
            bmp_write(bmp,filename,stdout,100);
            printf("..written to %s",filename);
            }
        printf("\n");
        }
    else
        {
        if (word->text!=NULL)
            {
            printf("text='%s'\n",word->text);
            printf("         Unicode text=");
            utf8_vals_to_stream(word->text,stdout);
            printf("\n");
            }
        }
    printf("        lch=%g px, mh=%g px, rot=%d deg\n",word->lcheight,word->maxheight,word->rot);
    }


void ocrwords_echo(OCRWORDS *ocrwords,FILE *out,int count,int writebmp)

    {
    int i;

    if (ocrwords==NULL)
        {
        printf("OCRWORD set is NULL.\n");
        return;
        }
    printf("OCRWORD set %d: nwords=%d\n",count,ocrwords->n);
    for (i=0;i<ocrwords->n;i++)
        {
        OCRWORD *word;
        word=&ocrwords->word[i];
        ocrword_echo(word,out,count,i+1,writebmp);
        }
    }








k2pdfopt_v2.54/willuslib/wgui.c

/*
** willusgui.c     Graphical user interface functions meant to conceivably
**              be extended to multi-platform compatible calls.
**
** Part of willus.com general purpose C code library.
**
** Copyright (C) 2022  http://willus.com
**
** This program is free software: you can redistribute it and/or modify
** it under the terms of the GNU Affero General Public License as
** published by the Free Software Foundation, either version 3 of the
** License, or (at your option) any later version.
**
** This program is distributed in the hope that it will be useful,
** but WITHOUT ANY WARRANTY; without even the implied warranty of
** MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
** GNU Affero General Public License for more details.
**
** You should have received a copy of the GNU Affero General Public License
** along with this program.  If not, see <http://www.gnu.org/licenses/>.
**
*/

#include "willus.h"
#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include <math.h>
#include <ctype.h>
#include <time.h>

#if (!defined(MSWINGUI) && defined(HAVE_WIN32_API))
#define MSWINGUI
#endif

#ifdef MSWINGUI
#include <conio.h>
#include <windows.h>
#include <shlobj.h>

LRESULT CALLBACK willusgui_sbitmap_proc_internal(HWND hwnd,UINT message,WPARAM wParam,LPARAM lParam);
LRESULT CALLBACK willusgui_edit2_proc(HWND hWnd,UINT message,WPARAM wParam,LPARAM lParam);
LRESULT CALLBACK willusgui_edit3_proc(HWND hWnd,UINT message,WPARAM wParam,LPARAM lParam);
#endif

static int sbmp_page_no=-1;
static int sbmp_total_pages=-1;
static double willusgui_altkey_margin_inches=0.1;

typedef struct
    {
    void *oshandle;
    WILLUSGUICONTROL *control;
    } WINHANDLEPAIR;

typedef struct
    {
    int n,na;
    int sorted;
    WINHANDLEPAIR *pair;
    } WINHANDLEPAIRS;

static WINHANDLEPAIRS whpairs;

static WILLUSGUICONTROL *icontrol=NULL;
static void *willusgui_global_instance=NULL;

/*
** Functions to turn Windows handles into WILLUSGUICONTROL handles
*/
static void winhandlepairs_init(WINHANDLEPAIRS *pairs);
static void winhandlepairs_free(WINHANDLEPAIRS *pairs);
/* static void winhandlepairs_clear(WINHANDLEPAIRS *pairs); */
static void winhandlepairs_add_control(WINHANDLEPAIRS *pairs,WILLUSGUICONTROL *control);
static void winhandlepairs_remove_control(WINHANDLEPAIRS *pairs,WILLUSGUICONTROL *control);
static int  winhandlepairs_find_control_index(WINHANDLEPAIRS *pairs,void *oshandle);
static void winhandlepairs_sort(WINHANDLEPAIRS *pairs);


static int ime_notify_status=0;


void willusgui_set_altkey_margin_inches(double x)

    {
    willusgui_altkey_margin_inches=x;
    }


void willusgui_sbitmap_set_page(int pageno,int total_pages)

    {
    sbmp_page_no=pageno;
    sbmp_total_pages=total_pages;
    }


void willusgui_set_ime_notify(int status)

    {
    if (status==0)
        ime_notify_status=status;
    else
        ime_notify_status++;
    }


int willusgui_dprintf(char *fmt,...)

    {
    static int count=0;
    va_list args;
    int     status;
    static int tids[16];
    static int ntids=0;
    static char *colors[]={ANSI_CYAN,ANSI_MAGENTA,ANSI_YELLOW,ANSI_GREEN};
    int i,tid;
    static void *willusgui_dprintf_sem;

    if (count==0)
        {
        willusgui_dprintf_sem = willusgui_semaphore_create_ex("willusgui_dprintf",1,1);
        if (willusgui_dprintf_sem==NULL)
            printf("\a\nOuch!  Cannot create willusgui_dprintf semaphore.\n\n");
        }
    count++;
    willusgui_semaphore_status_wait(willusgui_dprintf_sem);
#ifdef HAVE_WIN32_API
    tid=(int)GetCurrentThreadId();
    for (i=0;i<ntids;i++)
        if (tids[i]==tid)
            break;
    if (i>=ntids && i<16)
        {
        tids[i]=tid;
        ntids++;
        }
#else
    tid=1;
    i=0;
#endif
    aprintf("%s",colors[i%4]);
    aprintf("[THREAD=%d] ",tid);
    va_start(args,fmt);
    status=avprintf(stdout,fmt,args);
    va_end(args);
    aprintf(ANSI_NORMAL);
    willusgui_semaphore_release(willusgui_dprintf_sem);
    return(status);
    }


void willusgui_init(void)

    {
    winhandlepairs_init(&whpairs);
    willusgui_global_instance=NULL;
    icontrol=NULL;
    willusgui_set_ime_notify(0);
    }


void willusgui_close(void)

    {
    winhandlepairs_free(&whpairs);
    }


/*
** 0 = normal
** 1 = wait
**
**      2------3------4
**      |             |
**      |             |
**      |             |
**      5      6      7
**      |             |
**      |             |
**      |             |
**      8------9------10
*/
void willusgui_set_cursor(int type)

    {
#ifdef MSWINGUI
    switch(type)
        {
        case 1:
            SetCursor(LoadCursor(NULL,IDC_WAIT));
            break;
        case 2:
        case 10:
            SetCursor(LoadCursor(NULL,IDC_SIZENWSE));
            break;
        case 3:
        case 9:
            SetCursor(LoadCursor(NULL,IDC_SIZENS));
            break;
        case 4:
        case 8:
            SetCursor(LoadCursor(NULL,IDC_SIZENESW));
            break;
        case 5:
        case 7:
            SetCursor(LoadCursor(NULL,IDC_SIZEWE));
            break;
        case 6:
            SetCursor(LoadCursor(NULL,IDC_SIZEALL));
            break;
        default:
            SetCursor(LoadCursor(NULL,IDC_ARROW));
        }
#endif
    }


/*
** If the file is opened by another process, this function may fail.
** In that case, try using willusgui_open_file_ex() in winshellwapi.c.
*/
int willusgui_open_file(char *filename)

    {
#ifdef MSWINGUI
    char cmd[64];
    char cmdopts[512];
    char pwd[512];
    int procnum;

    if (strnicmp(filename,"http://",7) && strnicmp(filename,"https://",8) 
            && wfile_status(filename)==0)
        {
        char *message;
        int len;
        static char *funcname="willusgui_open_file";
        static int bcolors[3]={0x6060b0,0xf0f0f0,0xf0f0f0};

        len=strlen(filename);
        willus_mem_alloc_warn((void **)&message,len+80,funcname,10);
        sprintf(message,"Cannot open %s!",filename);
        willusgui_message_box(NULL,"Error",message,"*&OK",NULL,NULL,
                           NULL,0,24,640,0xe0e0e0,bcolors,NULL,1);
        willus_mem_free((double **)&message,funcname);
        return(0);
        }
    sprintf(cmd,"cmd");
    sprintf(cmdopts,"/c start \"\" \"%s\"",filename);
    strncpy(pwd,wfile_get_wd(),511);
    pwd[511]='\0';
    /* Make sure PWD isn't UNC -- if it is, default C:\ */
    if (pwd[0]=='\\' && pwd[1]=='\\')
        strcpy(pwd,"C:\\");
    process_launch_ex(cmd,cmdopts,1,1,pwd,6,&procnum);
    if (procnum>=0)
        {
        int status,exitcode;
        while ((status=process_done_ex(procnum,&exitcode))==0)
            win_sleep(10);
        if (exitcode==0)
            return(1);
        }
    return(-1);
    /*
    sprintf(cmd,"start \"\" \"%s\"",filename);
    system(cmd);
    */
#endif
    }


/*
** x0 = pixels from left side of client area
** y0 = pixels from top of client area
**
** bgcolor = -1 for transparent
**
** justification =    0     1      2
**                    3     4      5
**                    6     7      8
**
** If rect!=NULL, the text is not drawn and the extents are calculated instead
** and stored in rect.
*/
void willusgui_window_text_render(WILLUSGUIWINDOW *win,WILLUSGUIFONT *font,char *text,int x0,int y0,
                                   int fgcolor,int bgcolor,int justification,WILLUSGUIRECT *rect)

    {
#ifdef MSWINGUI
    int alignment,vc,xo,yo;
    HDC hdc;

    alignment=0;
    xo=(justification%3);
    yo=(justification/3)%3;
    if (xo == 0)
        alignment |= TA_LEFT;
    else if (xo == 1)
        alignment |= TA_CENTER;
    else
        alignment |= TA_RIGHT;
    if (yo == 0)
        alignment |= TA_TOP;
    else if (yo == 1)
        alignment |= TA_BOTTOM;
    else
        alignment |= TA_BOTTOM;
    vc = (yo==1);
    hdc=GetDC((HWND)win->handle);
    SelectObject(hdc,font->handle);
    if (rect==NULL)
        {
        if (bgcolor<0)
            SetBkMode(hdc,TRANSPARENT);
        SetTextAlign(hdc,alignment);
        SetTextColor(hdc,fgcolor);
        win_textout_utf8((void *)hdc,x0,y0 + (vc ? font->size/3:0),text);
        }
    else
        {
        long w,h;
        win_gettextextentpoint_utf8((void *)hdc,text,&w,&h);
        rect->left = x0-xo*w/2;
        rect->right = rect->left + w;
        rect->top  = y0-yo*h/2;
        rect->bottom = rect->top + h;
        }
    ReleaseDC((HWND)win->handle,hdc);
#endif
    }


/*
** rect.right, rect.bottom get width, height of text, respectively.
*/
void willusgui_window_text_extents(WILLUSGUIWINDOW *win,WILLUSGUIFONT *font,char *string,WILLUSGUIRECT *rect)

    {
#ifdef MSWINGUI
    HDC hdc;
    SIZE sz;
    hdc=GetDC((HWND)win->handle);
    SelectObject(hdc,font->handle);
    win_gettextextentpoint_utf8((void *)hdc,string,&sz.cx,&sz.cy);
    ReleaseDC((HWND)win->handle,hdc);
    rect->left=0;
    rect->right=sz.cx;
    rect->top=0;
    rect->bottom=sz.cy;
#endif
    }


void willusgui_window_draw_line(WILLUSGUIWINDOW *win,int x0,int y0,int x1,int y1,
                                                 int pixwidth,int rgbcolor)

    {
#ifdef MSWINGUI
    HDC hdc;
    HPEN pen;

    hdc=GetDC((HWND)win->handle);
    pen=CreatePen(PS_SOLID,pixwidth,rgbcolor);
    SelectObject(hdc,pen);
    MoveToEx(hdc,x0,y0,NULL);
    LineTo(hdc,x1,y1);
    DeleteObject(pen);
    ReleaseDC((HWND)win->handle,hdc);
#endif
    }


void willusgui_window_draw_rect_filled(WILLUSGUIWINDOW *win,WILLUSGUIRECT *rect,int rgb)

    {
#ifdef MSWINGUI
    HDC hdc;
    RECT wrect;
    HBRUSH brush;

    wrect.top=rect->top;
    wrect.bottom=rect->bottom;
    wrect.left=rect->left;
    wrect.right=rect->right;
    brush = CreateSolidBrush(((rgb&0xff0000)>>16)|(rgb&0xff00)|((rgb&0xff)<<16));
    hdc=GetDC((HWND)win->handle);
    FillRect(hdc,&wrect,brush);
    ReleaseDC((HWND)win->handle,hdc);
    DeleteObject(brush);
#endif
    }


void willusgui_window_draw_path_filled(WILLUSGUIWINDOW *win,int *x,int *y,int n,int rgb)

    {
#ifdef MSWINGUI
    HDC hdc;
    HBRUSH brush;
    POINT *p;
    int i;
    static char *funcname="willusgui_window_draw_path_filled";

    willus_mem_alloc_warn((void **)&p,sizeof(POINT)*(n-1),funcname,10);
    for (i=0;i<n-1;i++)
        {
        p[i].x=x[i+1];
        p[i].y=y[i+1];
        }
    brush = CreateSolidBrush(((rgb&0xff0000)>>16)|(rgb&0xff00)|((rgb&0xff)<<16));
    hdc=GetDC((HWND)win->handle);
    BeginPath(hdc);
    MoveToEx(hdc,x[0],y[0],NULL);
    PolylineTo(hdc,p,n-1);
//    CloseFigure(hdc);
    EndPath(hdc);
    SelectObject(hdc,brush);
    SetPolyFillMode(hdc,ALTERNATE);
    FillPath(hdc);
    ReleaseDC((HWND)win->handle,hdc);
    DeleteObject(brush);
    willus_mem_free((double **)&p,funcname);
#endif
    }


void willusguirect_bound(WILLUSGUIRECT *rect,WILLUSGUIRECT *brect)

    {
    WILLUSGUIRECT r1;

    r1=(*brect);
    willusguirect_sort(&r1);
    willusguirect_sort(rect);
    if (rect->left < r1.left)
        rect->left = r1.left;
    if (rect->left > r1.right)
        rect->left = r1.right;
    if (rect->right < r1.left)
        rect->right = r1.left;
    if (rect->right > r1.right)
        rect->right = r1.right;
    if (rect->top < r1.top)
        rect->top = r1.top;
    if (rect->top > r1.bottom)
        rect->top = r1.bottom;
    if (rect->bottom < r1.top)
        rect->bottom = r1.top;
    if (rect->bottom > r1.bottom)
        rect->bottom = r1.bottom;
    willusguirect_sort(rect);
    }


void willusguirect_sort(WILLUSGUIRECT *rect)

    {
    if (rect->left > rect->right)
        {
        int t;
        t=rect->left;
        rect->left=rect->right;
        rect->right=t;
        }
    if (rect->top > rect->bottom)
        {
        int t;
        t=rect->top;
        rect->top=rect->bottom;
        rect->bottom=t;
        }
    }


/*
** Number of displayable lines in an edit control
*/
int willusgui_control_nlines(WILLUSGUICONTROL *control)

    {
    if (control->font.size<=0)
        return(-1);
    return((control->rect.bottom-control->rect.top+control->font.size-1)/control->font.size);
    }


void willusgui_window_draw_crosshair(WILLUSGUIWINDOW *win,int x,int y,int rgb)

    {
#ifdef MSWINGUI
    HDC hdc;
    HPEN hpen,oldpen;

    hdc=GetDC((HWND)win->handle);
    hpen=rgb<0 ? CreatePen(PS_SOLID,1,RGB(255,255,255)) 
               : CreatePen(PS_SOLID,1,RGB(rgb&0xff0000>>16,rgb&0xff00>>8,rgb&0xff));
    oldpen=SelectObject(hdc,hpen);
    if (rgb<0)
        SetROP2(hdc,R2_XORPEN);
    MoveToEx(hdc,0,y,NULL);
    LineTo(hdc,4000,y);
    MoveToEx(hdc,x,0,NULL);
    LineTo(hdc,x,4000);
    SelectObject(hdc,oldpen);
    DeleteObject(hpen);
    ReleaseDC((HWND)win->handle,hdc);
#endif
    }


/*
** -1 = outside win
** 0 = normal mouse ptr
** 
**      1------2------3
**      |             |
**      |             |
**      |             |
**      4      5      6
**      |             |
**      |             |
**      |             |
**      7------8------9
**
*/
int willusguirect_cursor_type(WILLUSGUIRECT *rect,WILLUSGUIRECT *winrect,int x,int y)

    {
    int dx,ix,iy;

    dx=7;
    if (x<0 || y<0 || x>winrect->right || y>winrect->bottom)
        return(-1);
    if (rect->left<-9000)
        return(0);
    if (x<rect->left-dx || x>rect->right+dx)
        return(0);
    if (y<rect->top-dx || y>rect->bottom+dx)
        return(0);
    if (abs(x-rect->left)<=dx)
        ix=0;
    else if (abs(x-rect->right)<=dx)
        ix=2;
    else
        ix=1;
    if (abs(y-rect->top)<=dx)
        iy=0;
    else if (abs(y-rect->bottom)<=dx)
        iy=2;
    else
        iy=1;
    return(1+ix+iy*3);
    }


void willusgui_window_draw_rect_outline(WILLUSGUIWINDOW *win,WILLUSGUIRECT *rect,int rgb)

    {
#ifdef MSWINGUI
    HDC hdc;
    RECT wrect;
    HBRUSH brush;

    hdc=GetDC((HWND)win->handle);
    if (rgb<0)
        {
        HPEN hpen,oldpen;
        hpen=CreatePen(PS_SOLID,1,RGB(255,255,255));
        oldpen=SelectObject(hdc,hpen);
        SetROP2(hdc,R2_XORPEN);
        MoveToEx(hdc,rect->left,rect->top,NULL);
        LineTo(hdc,rect->right,rect->top);
        LineTo(hdc,rect->right,rect->bottom);
        LineTo(hdc,rect->left,rect->bottom);
        LineTo(hdc,rect->left,rect->top);
        SelectObject(hdc,oldpen);
        DeleteObject(hpen);
        }
    else
        {
        wrect.top=rect->top;
        wrect.bottom=rect->bottom;
        wrect.left=rect->left;
        wrect.right=rect->right;
        brush = CreateSolidBrush(((rgb&0xff0000)>>16)|(rgb&0xff00)|((rgb&0xff)<<16));
        FrameRect(hdc,&wrect,brush);
        DeleteObject(brush);
        }
    ReleaseDC((HWND)win->handle,hdc);
#endif
    }
    

void willusgui_set_instance(void *instanceptr)

    {
    willusgui_global_instance = instanceptr;
    }


void *willusgui_instance(void)

    {
    return(willusgui_global_instance);
    }


#ifdef MSWINGUI
static void *defproc_edit2;
static void *defproc_edit3;
#endif

void willusgui_window_register(WILLUSGUIWINDOW *window)

    {
    winhandlepairs_add_control(&whpairs,window);
    }


void willusgui_window_deregister(WILLUSGUIWINDOW *window)

    {
    winhandlepairs_remove_control(&whpairs,window);
    }


/*
** Create a list box.
*/
void willusgui_control_create(WILLUSGUICONTROL *control)

    {
#ifdef MSWINGUI
    int flags;
    static int new_classes_already_setup=0;
    static char *eclass2="Edit2";
    static char *eclass3="Edit3";
    static char *funcname="willusgui_control_create";

    if (!new_classes_already_setup)
        {
        WNDCLASS wcl;

        GetClassInfo((HINSTANCE)willusgui_global_instance,"Edit",&wcl);
        wcl.lpszClassName=eclass2;
        defproc_edit2=wcl.lpfnWndProc;
        wcl.lpfnWndProc = willusgui_edit2_proc;
        RegisterClass(&wcl);
        GetClassInfo((HINSTANCE)willusgui_global_instance,"Edit",&wcl);
        wcl.lpszClassName=eclass3;
        defproc_edit3=wcl.lpfnWndProc;
        wcl.lpfnWndProc = willusgui_edit3_proc;
        RegisterClass(&wcl);
        new_classes_already_setup=1;
        }

    switch (control->type)
        {
        case WILLUSGUICONTROL_TYPE_LISTBOX:
            flags = WS_CHILD | WS_VISIBLE | WS_VSCROLL | LBS_STANDARD
                             | LBS_NOTIFY | WS_OVERLAPPED;
            if (control->attrib & WILLUSGUICONTROL_ATTRIB_MULTISELECT)
                flags |= (LBS_MULTIPLESEL | LBS_EXTENDEDSEL);
            if (!(control->attrib & WILLUSGUICONTROL_ATTRIB_NOKEYS))
                flags |= WS_TABSTOP | LBS_USETABSTOPS | LBS_WANTKEYBOARDINPUT;
            flags &= (~LBS_SORT);
            {
            short *wname;
            utf8_to_utf16_alloc((void **)&wname,control->name);
            control->handle = CreateWindowW(L"listbox",(LPWSTR)wname,flags,
                                   control->rect.left,control->rect.top,
                                   control->rect.right-control->rect.left+1,
                                   control->rect.bottom-control->rect.top+1,
                                   control->parent->handle,(HMENU)(size_t)(control->index),
                                   (HINSTANCE)willusgui_global_instance,NULL);
            willus_mem_free((double **)&wname,funcname);
            }
            SendMessage(control->handle,WM_SETFONT,(WPARAM)control->font.handle,1);
            break;
        case WILLUSGUICONTROL_TYPE_DROPDOWNLIST:
            flags = WS_CHILD | WS_VISIBLE | WS_VSCROLL | CBS_DROPDOWNLIST;
            if (!(control->attrib & WILLUSGUICONTROL_ATTRIB_NOKEYS))
                flags |= WS_TABSTOP;
            flags &= (~CBS_SORT);
            {
            short *wname;
            utf8_to_utf16_alloc((void **)&wname,control->name);
            control->handle = CreateWindowW(L"combobox",(LPWSTR)wname,flags,
                                   control->rect.left,control->rect.top,
                                   control->rect.right-control->rect.left+1,
                                   control->rect.bottom-control->rect.top+1,
                                   control->parent->handle,(HMENU)(size_t)(control->index),
                                   (HINSTANCE)willusgui_global_instance,NULL);
            willus_mem_free((double **)&wname,funcname);
            }
            SendMessage(control->handle,WM_SETFONT,(WPARAM)control->font.handle,1);
            break;
        case WILLUSGUICONTROL_TYPE_BUTTON:
        case WILLUSGUICONTROL_TYPE_CHECKBOX:
            {
            /*
            int checkbox;

            checkbox = (control->type == WILLUSGUICONTROL_TYPE_CHECKBOX);
            */
            flags = WS_CHILD | WS_VISIBLE | BS_OWNERDRAW;
            if (!(control->attrib & WILLUSGUICONTROL_ATTRIB_NOKEYS))
                flags |= WS_TABSTOP;
            control->handle = CreateWindow("button",control->label,flags,
                                   control->rect.left,control->rect.top,
                                   control->rect.right-control->rect.left+1,
                                   control->rect.bottom-control->rect.top+1,
                                   control->parent->handle,(HMENU)(size_t)(control->index),
                                   (HINSTANCE)willusgui_global_instance,NULL);
            SendMessage(control->handle,WM_SETFONT,(WPARAM)control->font.handle,1);
            break;
            }
        /*
        case WILLUSGUICONTROL_TYPE_PREVIEW:
            flags = WS_CHILD | WS_VISIBLE;
            control->handle = CreateWindow("static",NULL,flags,
                                   control->rect.left,control->rect.top,
                                   control->rect.right-control->rect.left+1,
                                   control->rect.bottom-control->rect.top+1,
                                   control->parent->handle,(HMENU)(size_t)(control->index),
                                   (HINSTANCE)willusgui_global_instance,NULL);
            SendMessage(control->handle,WM_SETFONT,(WPARAM)control->font.handle,1);
            break;
        */
        /* Text box with up/down buttons for adjustment */
        case WILLUSGUICONTROL_TYPE_UPDOWN:
            {
            int i;
            int h;

            h=control->rect.bottom-control->rect.top+1;
            flags = WS_CHILD|WS_VISIBLE|WS_BORDER|ES_AUTOHSCROLL|ES_RIGHT;
            if (!(control->attrib & WILLUSGUICONTROL_ATTRIB_NOKEYS))
                flags |= WS_TABSTOP;
            if (control->attrib & WILLUSGUICONTROL_ATTRIB_READONLY)
                flags |= ES_READONLY;
            if (control->attrib & WILLUSGUICONTROL_ATTRIB_SCROLLBARS)
                flags |= (WS_HSCROLL | WS_VSCROLL);
/*
printf("x1=%d\n",control->rect.left);
printf("right=%d\n",control->rect.right);
printf("h=%d\n",h);
printf("width=%d\n",control->rect.right-control->rect.left-h-1);
*/
            control->handle = CreateWindow(eclass3,
                                   control->name,flags,
                                   control->rect.left,control->rect.top,
                                   control->rect.right-control->rect.left+1-h*2/3,
                                   h,
                                   control->parent->handle,(HMENU)(size_t)(control->index),
                                   (HINSTANCE)willusgui_global_instance,NULL);
            SendMessage(control->handle,WM_SETFONT,(WPARAM)control->font.handle,1);
            /* Up and down buttons */
            for (i=0;i<2;i++)
                {
                int ww;
                /* No tab stop on up/down buttons */
                flags = WS_CHILD | WS_VISIBLE | BS_OWNERDRAW;
                ww=h*2/3;
                if (!(ww&1))
                   ww++;
                control->subhandle[i] = CreateWindow("button",i==0?"_up_":"_down_",flags,
                                   control->rect.right-h*2/3,control->rect.top+i*h/2,ww,h/2,
                                   control->parent->handle,
                                   (HMENU)(size_t)(control->index+100*(i+1)),
                                   (HINSTANCE)willusgui_global_instance,NULL);
                SendMessage(control->subhandle[i],WM_SETFONT,(WPARAM)control->font.handle,1);
                }
            break;
            }
        /* Text box with up/down and double-up/down buttons for adjustment */
        case WILLUSGUICONTROL_TYPE_UPDOWN2:
            {
            int i,h,w,w1,w2,g;

            h=control->rect.bottom-control->rect.top+1;
            w=control->rect.right-control->rect.left+1;
            w1=h*2/3;
            w2=h;
            g=2;
            flags = WS_CHILD|WS_VISIBLE|WS_BORDER|ES_AUTOHSCROLL|ES_RIGHT;
            if (!(control->attrib & WILLUSGUICONTROL_ATTRIB_NOKEYS))
                flags |= WS_TABSTOP;
            if (control->attrib & WILLUSGUICONTROL_ATTRIB_READONLY)
                flags |= ES_READONLY;
            if (control->attrib & WILLUSGUICONTROL_ATTRIB_SCROLLBARS)
                flags |= (WS_HSCROLL | WS_VSCROLL);
/*
printf("x1=%d\n",control->rect.left);
printf("right=%d\n",control->rect.right);
printf("h=%d\n",h);
printf("width=%d\n",control->rect.right-control->rect.left-h-1);
*/
            control->handle = CreateWindow(eclass3,
                                   control->name,flags,
                                   control->rect.left+w1+w2+2*g,control->rect.top,
                                   w-2*w1-2*w2-g*5,h,
                                   control->parent->handle,(HMENU)(size_t)(control->index),
                                   (HINSTANCE)willusgui_global_instance,NULL);
            SendMessage(control->handle,WM_SETFONT,(WPARAM)control->font.handle,1);
            /* Up and down buttons */
            for (i=0;i<4;i++)
                {
                int x1,ww;
                static char *text[]={"_dleft_","_left_","_right_","_dright_"};

                flags = WS_CHILD | WS_VISIBLE | BS_OWNERDRAW;
                if (i==1 || i==2)
                    ww=w1;
                else
                    ww=w2;
                if (i==0)
                    x1=control->rect.left;
                else if (i==1)
                    x1=control->rect.left+w2+g;
                else if (i==2)
                    x1=control->rect.right-1-w2-g-w1;
                else
                    x1=control->rect.right-1-w2;
                control->subhandle[i] = CreateWindow("button",text[i],flags,
                                   x1,control->rect.top+h/10,ww,4*h/5,
                                   control->parent->handle,
                                   (HMENU)(size_t)(control->index+100*(i+1)),
                                   (HINSTANCE)willusgui_global_instance,NULL);
                SendMessage(control->subhandle[i],WM_SETFONT,(WPARAM)control->font.handle,1);
                }
            break;
            }
        case WILLUSGUICONTROL_TYPE_EDITBOX:
            {
            flags = WS_CHILD|WS_VISIBLE|WS_BORDER|ES_AUTOHSCROLL;
            if (!(control->attrib & WILLUSGUICONTROL_ATTRIB_NOKEYS))
                flags |= WS_TABSTOP;
            if (control->attrib & WILLUSGUICONTROL_ATTRIB_READONLY)
                flags |= ES_READONLY;
            if (control->attrib & WILLUSGUICONTROL_ATTRIB_MULTILINE)
                {
                flags |= ES_MULTILINE;
                flags &= ~ES_AUTOHSCROLL;
                }
            if (control->attrib & WILLUSGUICONTROL_ATTRIB_SCROLLBARS)
                flags |= (WS_HSCROLL | WS_VSCROLL);
            control->handle = CreateWindow(flags&ES_MULTILINE ? eclass2 : eclass3,
                                   control->name,flags,
                                   control->rect.left,control->rect.top,
                                   control->rect.right-control->rect.left+1,
                                   control->rect.bottom-control->rect.top+1,
                                   control->parent->handle,(HMENU)(size_t)(control->index),
                                   (HINSTANCE)willusgui_global_instance,NULL);
            SendMessage(control->handle,WM_SETFONT,(WPARAM)control->font.handle,1);
            }
            break;
        case WILLUSGUICONTROL_TYPE_SCROLLABLEBITMAP:
        case WILLUSGUICONTROL_TYPE_BITMAP:
        case WILLUSGUICONTROL_TYPE_BITMAP_CROP:
            {
            static int need_new_class=1;
            static char *sbclass="ScrollableBitmap";

            if (need_new_class)
                {
                WNDCLASSEX  wndclass;
                wndclass.cbSize        = sizeof(wndclass);
                wndclass.style         = CS_OWNDC | CS_HREDRAW | CS_VREDRAW | CS_SAVEBITS;
                /*
                wndclass.style         = CS_HREDRAW | CS_VREDRAW;
                */
                wndclass.lpfnWndProc   = willusgui_sbitmap_proc_internal;
                wndclass.cbClsExtra    = 0;
                wndclass.cbWndExtra    = 0;
                wndclass.hInstance     = (HINSTANCE)willusgui_global_instance;
                wndclass.hIcon         = NULL;
                wndclass.hCursor       = LoadCursor(NULL,IDC_ARROW);
                wndclass.hbrBackground = NULL;
                wndclass.lpszMenuName  = NULL;
                wndclass.lpszClassName = sbclass;
                wndclass.hIconSm       = NULL;
                RegisterClassEx(&wndclass);
                need_new_class=0;
                }
            flags = WS_CHILD|WS_VISIBLE|WS_BORDER|WS_OVERLAPPED;
            if (!(control->attrib & WILLUSGUICONTROL_ATTRIB_NOKEYS))
                flags |= WS_TABSTOP;
            willusgui_sbitmap_resample_original(control);
            if (control->bmp.width>control->rect.right-control->rect.left-1)
                flags |= WS_HSCROLL;
            if (control->bmp.height>control->rect.bottom-control->rect.top-1)
                flags |= WS_VSCROLL;
            icontrol=control;
            control->handle = CreateWindow("ScrollableBitmap",
                                   control->name,flags,
                                   control->rect.left,control->rect.top,
                                   control->rect.right-control->rect.left+1,
                                   control->rect.bottom-control->rect.top+1,
                                   control->parent->handle,(HMENU)(size_t)(control->index),
                                   (HINSTANCE)willusgui_global_instance,NULL);
            SendMessage(control->handle,WM_SETFONT,(WPARAM)control->font.handle,1);
            if (control->type==WILLUSGUICONTROL_TYPE_BITMAP
                 || control->type==WILLUSGUICONTROL_TYPE_BITMAP_CROP)
                control->timer_id=SetTimer(control->handle,0,20,NULL);
            }
            break;
        }
    willusgui_control_draw_label(control,NULL);
    if (control->handle!=NULL)
        willusgui_window_register(control);
    icontrol=NULL;
#endif
    }


void willusgui_control_enable(WILLUSGUICONTROL *control,int enabled)

    {
#ifdef MSWINGUI
    EnableWindow((HWND)control->handle,enabled);
#endif
    }


void willusgui_control_set_text(WILLUSGUICONTROL *control,char *text)

    {
#ifdef MSWINGUI
    if (text==NULL || utf8_is_ascii(text))
        SendMessage((HWND)control->handle,WM_SETTEXT,(WPARAM)0,(LPARAM)(text==NULL?"":text));
    else
        {
        short *sw;
        static char *funcname="willusgui_control_set_text";

        utf8_to_utf16_alloc((void **)&sw,text);
        SendMessageW((HWND)control->handle,WM_SETTEXT,(WPARAM)0,(LPARAM)sw);
        willus_mem_free((double **)&sw,funcname);
        }
#endif
    }


void willusgui_control_get_text(WILLUSGUICONTROL *control,char *text,int maxlen)

    {
#ifdef MSWINGUI
    short *sw;
    static char *funcname="willusgui_control_get_text";

    willus_mem_alloc_warn((void **)&sw,sizeof(short)*(maxlen+1),funcname,10);
    SendMessageW((HWND)control->handle,WM_GETTEXT,(WPARAM)maxlen,(LPARAM)sw);
    utf16_to_utf8(text,sw,maxlen-1);
    willus_mem_free((double **)&sw,funcname);
#else
    text[0]='\0';
#endif
    text[maxlen-1]='\0';
    }


int willusgui_control_get_textlen(WILLUSGUICONTROL *control)

    {
#ifdef MSWINGUI
    return(SendMessage((HWND)control->handle,WM_GETTEXTLENGTH,0,0));
#else
    return(0);
#endif
    }


void willusgui_control_scroll_to_bottom(WILLUSGUICONTROL *control)

    {
#ifdef MSWINGUI
    SendMessage((HWND)control->handle,EM_LINESCROLL,(WPARAM)0,(LPARAM)999999);
#endif
    }

/*
** Returns NZ if succeeds
** If win==NULL, gets desktop rectangle.
*/
int willusgui_window_get_rect(WILLUSGUIWINDOW *win,WILLUSGUIRECT *guirect)

    {
#ifdef MSWINGUI
    RECT rect;
    int status;

    status=GetWindowRect(win==NULL ? GetDesktopWindow() : (HWND)win->handle,&rect);
    guirect->left=rect.left;
    guirect->right=rect.right;
    guirect->bottom=rect.bottom;
    guirect->top=rect.top;
    return(status);
#else
    return(0);
#endif
    }


int willusgui_get_desktop_workarea(WILLUSGUIRECT *guirect)

    {
#ifdef MSWINGUI
    RECT rect;
    int status;

    status=SystemParametersInfo(SPI_GETWORKAREA,0,&rect,0);
    guirect->left=rect.left;
    guirect->right=rect.right;
    guirect->bottom=rect.bottom;
    guirect->top=rect.top;
    return(status);
#else
    return(0);
#endif
    }


int willusgui_window_set_pos(WILLUSGUIWINDOW *win,WILLUSGUIRECT *guirect)

    {
#ifdef MSWINGUI
    HWND hwnd;
    int status;

    hwnd=(HWND)win->handle;
    status=SetWindowPos(hwnd,HWND_TOP,guirect->left,guirect->top,guirect->right-guirect->left+1,
                        guirect->bottom-guirect->top+1,0);
    return(status);
#else
    return(0);
#endif
    }


/*
** Returns NZ if succeeds
*/
int willusgui_window_get_useable_rect(WILLUSGUIWINDOW *win,WILLUSGUIRECT *guirect)

    {
#ifdef MSWINGUI
    RECT rect;
    HWND hwnd;
    int status;

    hwnd=(HWND)win->handle;
    status=GetClientRect(hwnd,&rect);
    guirect->left=rect.left;
    guirect->right=rect.right;
    guirect->bottom=rect.bottom;
    guirect->top=rect.top;
    return(status);
#else
    return(0);
#endif
    }


void willusgui_window_accept_draggable_files(WILLUSGUIWINDOW *win)

    {
#ifdef MSWINGUI
    DragAcceptFiles((HWND)win->handle,1);
#endif
    }


void willusgui_window_timer_init(WILLUSGUIWINDOW *win,int ms)

   {
#ifdef MSWINGUI
   SetTimer((HWND)win->handle,1,ms,NULL);
#endif
   }


/*
** menus = {"_Heading","Opt1","Opt2",...,"_Heading2","Opt1",...,""};
**
*/
void willusgui_window_menus_init(WILLUSGUIWINDOW *win,char *menus[])

    {
#ifdef MSWINGUI
    int i;
    int mv;
    HMENU mainmenu;

    mainmenu=CreateMenu();
    for (mv=700,i=0;menus[i][0]!='\0';mv+=10)
        {
        int j;

        j=0;
        if (menus[i][0]=='_')
            {
            int mv1;
            HMENU menu;

            menu=CreateMenu();
            for (mv1=mv,j=i+1;menus[j][0]!='\0' && menus[j][0]!='_';j++)
                AppendMenu(menu,MF_STRING,mv1++,menus[j]);
            AppendMenu(mainmenu,MF_STRING|MF_POPUP,(UINT_PTR)menu,&menus[i][1]);
            }
        i=j;
        }
    SetMenu((HWND)win->handle,mainmenu);
#endif
    }


/*
** Put up a message box with up to three buttons and a possible text input field.
**
** If inbuf!=NULL and maxlen > 0, there is a text input field.
**
** Return value:
**    0 = could not open window.
**   -1 = Escape key
**    1 = button 1
**    2 = button 2
**    3 = button 3
**    4 = Enter pressed (if no default button)
**
** On button text, * at beginning denotes default button.  & defnotes shortcut key.
** E.g. *&OK to make "OK" the default button and ALT-O the shortcut for the button.
**
** If rect!=NULL, it is used to size the dialog window.
**
*/
int willusgui_message_box(WILLUSGUIWINDOW *parent,char *title,char *message,char *button1,
                            char *button2,char *button3,char *inbuf,int maxlen,
                            int fontsize_pixels,int maxwidth_pixels,int rgbcolor,
                            int *bcolors,WILLUSGUIRECT *rect,int modal)

    {
#ifdef MSWINGUI
    RECT winrect;

    if (rect!=NULL)
        {
        winrect.left=rect->left;
        winrect.right=rect->right;
        winrect.top=rect->top;
        winrect.bottom=rect->bottom;
        }
/*
printf("@willusgui_message_box...\n");
printf("    parent=%p\n",parent->handle);
printf("    title='%s'\n",title);
printf("    message='%s'\n",message);
printf("    button1='%s'\n",button1);
printf("    button2='%s'\n",button2);
printf("    button3='%s'\n",button3);
printf("    inbuf='%s'\n",inbuf);
printf("    maxlen=%d\n",maxlen);
printf("    fontsize=%d\n",(int)fontsize_pixels);
printf("    maxwidth=%d\n",(int)maxwidth_pixels);
printf("    color=%06X\n",rgbcolor);
printf("    left,right,top,bottom=%d,%d,%d,%d\n",
printf("willusgui_message_box: parent=%p, handle=%p\n",parent,parent->handle);
*/
    return(winmbox_message_box_ex2((HWND)(parent==NULL?GetDesktopWindow():parent->handle),
                               title,message,
                               button1,button2,button3,
                               inbuf,maxlen,fontsize_pixels,maxwidth_pixels,
                               rgbcolor,NULL,NULL,bcolors,(void *)(rect==NULL?NULL:&winrect),
                               modal));
#else
    return(0);
#endif
    }


/*
** Tell current thread to exit its windows message-checking loop and return
** control to Windows.
*/
void willusgui_send_quit_message(void)

    {
#ifdef MSWINGUI
    PostQuitMessage(0);
#endif
    }


void willusgui_control_init(WILLUSGUICONTROL *control)

    {
    willusgui_font_init(&control->font);
    control->handle=NULL;
    control->type=0;
    control->name[0]='\0';
    control->color=0;
    control->flags=0;
    control->attrib=0;
    control->label[0]='\0';
    bmp_init(&control->bmp);
    control->bmp.width=control->bmp.height=0;
    control->bmp.bpp=24;
    control->sbitmap_size=0;
    control->rectmarked.left = -10000;
    control->rectmarked.right = -10000;
    control->rectanchor.left = -10000;
    control->anchor.left = -10000;
    control->crosshair.left = -10000;
    control->rdcount=0;
    control->timer_id=0;
    control->dpi=0.;
    control->dpi_rendered=0.;
    }


int  willusgui_control_close(WILLUSGUICONTROL *control)

    {
    if (control==NULL || control->handle==NULL)
        return(1);
#ifdef MSWINGUI
    /*
    ** In MS Windows, it appears that a DestroyWindow command fails if called
    ** directly from a secondary thread--it will deny access.  So you have to send
    ** a message to the window instead.  This only has to be done on the
    ** scrollable bitmap since it's the only one that's close from a secondary
    ** thread (it also has its own class and callback function--not sure if
    ** that matters).
    */
    if (control->timer_id!=0)
        KillTimer((HWND)control->handle,control->timer_id);
    if (control->type == WILLUSGUICONTROL_TYPE_SCROLLABLEBITMAP
          || control->type == WILLUSGUICONTROL_TYPE_BITMAP
          || control->type == WILLUSGUICONTROL_TYPE_BITMAP_CROP)
        SendMessage((HWND)control->handle,WM_CLOSE,0,0);
    else
        {
        int status;

        status=willusgui_control_close_ex(control,0);
        if (!status)
            SendMessage((HWND)control->handle,WM_CLOSE,0,0);
        }
#endif
    return(1);
    }


/*
** Returns:
**     0 fail
**     1 succeed
**     2 control is NULL
**     3 not implemented
*/
int willusgui_control_close_ex(WILLUSGUICONTROL *control,int caller)

    {
    int status;

    if (control==NULL || control->handle==NULL)
        return(2);
    bmp_free(&control->bmp);
    /* willusgui_control_bitmap_free(control); */
    willusgui_font_release(&control->font);
#ifdef MSWINGUI
    status=DestroyWindow((HWND)control->handle);
    if (control->type==WILLUSGUICONTROL_TYPE_UPDOWN)
        {
        DestroyWindow((HWND)control->subhandle[1]);
        DestroyWindow((HWND)control->subhandle[0]);
        }
    if (control->type==WILLUSGUICONTROL_TYPE_UPDOWN2)
        {
        DestroyWindow((HWND)control->subhandle[3]);
        DestroyWindow((HWND)control->subhandle[2]);
        DestroyWindow((HWND)control->subhandle[1]);
        DestroyWindow((HWND)control->subhandle[0]);
        }
    if (status==0)
        {
        if (caller!=0)
            aprintf(ANSI_RED "\n\nDestroyWindow fails!\n\nError = '%s'\n\n" ANSI_NORMAL,win_lasterror());
        return(0);
        }
#else
    status=3;
#endif
    if (status!=0)
        {
        willusgui_window_deregister(control);
        control->handle=NULL;
        }
    return(status);
    }


/*
** If rect==NULL, label is drawn, otherwise the extents are returned in rect.
*/
void willusgui_control_draw_label(WILLUSGUICONTROL *control,WILLUSGUIRECT *rect)

    {
    if (control->label[0]=='\0')
        return;
    if (control->type==WILLUSGUICONTROL_TYPE_CHECKBOX || control->type==WILLUSGUICONTROL_TYPE_BUTTON)
        return;
    willusgui_window_text_render(control->parent,&control->font,control->label,
                              control->labelx,control->labely,0,-1,control->labeljust,rect);
    }


/*
** Re-draw a window or control
*/
void willusgui_control_redraw(WILLUSGUICONTROL *control,int children_too)

    {
    willusgui_control_draw_label(control,NULL);
#ifdef MSWINGUI
    int flags;
    flags=RDW_INVALIDATE;
    if (children_too)
        flags |= RDW_ALLCHILDREN;
    RedrawWindow((HWND)control->handle,NULL,NULL,flags);
    if (control->type==WILLUSGUICONTROL_TYPE_UPDOWN)
        {
        RedrawWindow((HWND)control->subhandle[0],NULL,NULL,flags);
        RedrawWindow((HWND)control->subhandle[1],NULL,NULL,flags);
        }
    if (control->type==WILLUSGUICONTROL_TYPE_UPDOWN2)
        {
        RedrawWindow((HWND)control->subhandle[0],NULL,NULL,flags);
        RedrawWindow((HWND)control->subhandle[1],NULL,NULL,flags);
        RedrawWindow((HWND)control->subhandle[2],NULL,NULL,flags);
        RedrawWindow((HWND)control->subhandle[3],NULL,NULL,flags);
        }
#endif
    }


void willusgui_font_release(WILLUSGUIFONT *font)

    {
#ifdef MSWINGUI
    if (font->handle!=NULL)
        DeleteObject(font->handle);
#endif
    font->handle=NULL;
    }


void willusgui_font_get(WILLUSGUIFONT *font)

    {
    if (font->handle!=NULL)
        willusgui_font_release(font);
#ifdef MSWINGUI
    HFONT hf;
    hf=CreateFont(font->size,0,0,0,FW_NORMAL,0,0,0,ANSI_CHARSET,
                      OUT_DEFAULT_PRECIS,CLIP_DEFAULT_PRECIS,
                      DEFAULT_QUALITY,DEFAULT_PITCH|FF_DONTCARE,"Calibri");
    if (hf==NULL)
        hf=CreateFont(font->size,0,0,0,FW_NORMAL,0,0,0,ANSI_CHARSET,
                      OUT_DEFAULT_PRECIS,CLIP_DEFAULT_PRECIS,
                      DEFAULT_QUALITY,DEFAULT_PITCH|FF_DONTCARE,"Arial");
    font->handle=hf;
#endif
    }


/*
** This doesn't work to detect lack of Calibri--it just assigns arial even if Calibri isn't there.
*/
/*
int willusgui_font_is_calibri(void)

    {
    HFONT hf;
    hf=CreateFont(10,0,0,0,FW_NORMAL,0,0,0,ANSI_CHARSET,
                  OUT_DEFAULT_PRECIS,CLIP_DEFAULT_PRECIS,
                  DEFAULT_QUALITY,DEFAULT_PITCH|FF_DONTCARE,"Calibri");
    if (hf==NULL)
        return(0);
    DeleteObject(hf);
    return(1);
    }
*/


void willusgui_font_init(WILLUSGUIFONT *font)

    {
    font->handle=NULL;
    }


void willusgui_start_browser(char *link)

    {
#ifdef MSWINGUI
    willusgui_open_file(link);
#endif
    }


/*
** Return 1 if checkbox is checked, 0 if not.
*/
int willusgui_control_get_checked(WILLUSGUICONTROL *control)

    {
#ifdef MSWINGUI
    return(SendMessage((HWND)control->handle,BM_GETCHECK,0,0)==BST_CHECKED);
#else
    return(0);
#endif
    }


/*
** Set checkmark state of checkbox.  1 to check it.
*/
void willusgui_control_set_checked(WILLUSGUICONTROL *control,int checked)

    {
#ifdef MSWINGUI
    SendMessage((HWND)control->handle,BM_SETCHECK,checked?BST_CHECKED:BST_UNCHECKED,0);
#endif
    }

/*
** Returns number of selected items in a list box.
*/
int willusgui_control_dropdownlist_get_selected_item(WILLUSGUICONTROL *control,char *buf)

    {
#ifdef MSWINGUI
    int index;
#endif

    buf[0]='\0';
    if (control->type != WILLUSGUICONTROL_TYPE_DROPDOWNLIST)
        return(0);
#ifdef MSWINGUI
    index=SendMessage((HWND)control->handle,CB_GETCURSEL,0,0);
    if (index==CB_ERR)
        return(0);
    {
    short *sw;
    static char *funcname="willusgui_control_dropdownlist_get_selected_item";
    int status;

    willus_mem_alloc_warn((void **)&sw,sizeof(short)*1024,funcname,10);
    status=(SendMessageW((HWND)control->handle,CB_GETLBTEXT,index,(LPARAM)sw) != CB_ERR);
    if (status)
        utf16_to_utf8(buf,sw,511);
    else
        buf[0]='\0';
    willus_mem_free((double **)&sw,funcname);
    return(status);
    }
#else
    return(0);
#endif
    }


int willusgui_control_listbox_get_item_count(WILLUSGUICONTROL *control)

    {
    if (control->type != WILLUSGUICONTROL_TYPE_LISTBOX)
        return(-1);
#ifdef MSWINGUI
    return(SendMessage((HWND)control->handle,LB_GETCOUNT,0,(LPARAM)0));
#else
    return(0);
#endif
    }


/*
** Returns number of selected items in a list box.
*/
int willusgui_control_listbox_get_selected_items_count(WILLUSGUICONTROL *control,int *selected_indices,
                                                         int maxsel)

    {
#ifdef MSWINGUI
    int n;
#endif

    if (control->type != WILLUSGUICONTROL_TYPE_LISTBOX)
        return(-1);
#ifdef MSWINGUI
    n=SendMessage((HWND)control->handle,LB_GETSELCOUNT,0,0);
    if (n==0)
        return(0);
    return(SendMessage((HWND)control->handle,LB_GETSELITEMS,maxsel,(LPARAM)selected_indices));
#else
    return(0);
#endif
    }


/*
** Returns index of selected item.  Works for listbox or dropdownlist.
*/
int willusgui_control_listbox_select_item(WILLUSGUICONTROL *control,char *string)

    {
    if (control->type != WILLUSGUICONTROL_TYPE_LISTBOX && control->type != WILLUSGUICONTROL_TYPE_DROPDOWNLIST)
        return(-1);
#ifdef MSWINGUI
    {
    int status;

    if (utf8_is_ascii(string))
        status=SendMessage((HWND)control->handle,control->type==WILLUSGUICONTROL_TYPE_LISTBOX ? LB_SELECTSTRING : CB_SELECTSTRING,-1,(LPARAM)string);
    else
        {
        short *sw;
        static char *funcname="willusgui_control_listbox_select_item";

        utf8_to_utf16_alloc((void **)&sw,string);
        status=SendMessageW((HWND)control->handle,control->type==WILLUSGUICONTROL_TYPE_LISTBOX ? LB_SELECTSTRING : CB_SELECTSTRING,-1,(LPARAM)sw);
        willus_mem_free((double **)&sw,funcname);
        }
    return(status);
    }
#else
    return(-1);
#endif
    }
/*
** Works for listbox or dropdownlist
*/
void willusgui_control_listbox_clear(WILLUSGUICONTROL *control)

    {
    if (control->type != WILLUSGUICONTROL_TYPE_LISTBOX && control->type != WILLUSGUICONTROL_TYPE_DROPDOWNLIST)
        return;
#ifdef MSWINGUI
    SendMessage((HWND)control->handle,control->type==WILLUSGUICONTROL_TYPE_LISTBOX ? LB_RESETCONTENT : CB_RESETCONTENT,0,0);
#endif
    }
    

/*
** Works for listbox or dropdownlist
*/
void willusgui_control_listbox_add_item(WILLUSGUICONTROL *control,char *text)

    {
    if (control->type != WILLUSGUICONTROL_TYPE_LISTBOX && control->type != WILLUSGUICONTROL_TYPE_DROPDOWNLIST)
        return;
#ifdef MSWINGUI
    if (utf8_is_ascii(text))
        SendMessage((HWND)control->handle,control->type==WILLUSGUICONTROL_TYPE_LISTBOX ? LB_ADDSTRING : CB_ADDSTRING,0,(LPARAM)text);
    else
        {
        short *sw;
        static char *funcname="willusgui_control_listbox_add_item";

        utf8_to_utf16_alloc((void **)&sw,text);
        SendMessageW((HWND)control->handle,control->type==WILLUSGUICONTROL_TYPE_LISTBOX ? LB_ADDSTRING : CB_ADDSTRING,0,(LPARAM)sw);
        willus_mem_free((double **)&sw,funcname);
        }
#endif
    }
    

/*
** Gets text from selected item index in a list box.  Returns length of string.
** Returns -1 for error.
*/
int willusgui_control_listbox_get_item_text(WILLUSGUICONTROL *control,int index,char *buf)

    {
    buf[0]='\0';
    if (control->type != WILLUSGUICONTROL_TYPE_LISTBOX)
        return(-1);
#ifdef MSWINGUI
    {
    int status;
    short *sw;
    static char *funcname="willusgui_control_listbox_get_item_text";

    willus_mem_alloc_warn((void **)&sw,sizeof(short)*MAXUTF16PATHLEN,funcname,10);
    buf[0]='\0';
    status=SendMessageW((HWND)control->handle,LB_GETTEXT,index,(LPARAM)sw);
    utf16_to_utf8(buf,sw,511);
    willus_mem_free((double **)&sw,funcname);
    return(status);
    }
#else
    return(-1);
#endif
    }
    

/*
** Return pointer to array of file names dropped onto window.
** For MS-Windows, dropptr is the wParam value passed in the Windows message.
** ptr[0] = first file name
** ptr[1] = second file name
** ...
** ptr[n] = NULL
**
** Use willusgui_release_dropped_files() to release the memory.
*/
char **willusgui_get_dropped_files(void *dropptr)
            
    {
#ifdef MSWINGUI
    char **ptr;
    int i,n;
    static char *funcname="willusgui_get_dropped_files";

    n=DragQueryFileW((HDROP)dropptr,0xffffffff,NULL,0);
    willus_mem_alloc_warn((void **)&ptr,sizeof(char *)*(n+1),funcname,10);
    for (i=0;i<=n;i++)
        ptr[i]=NULL;
    for (i=0;i<n;i++)
        {
        short buf[MAXFILENAMELEN],buf2[MAXFILENAMELEN];
        int u8len;

        DragQueryFileW((HDROP)dropptr,i,(WCHAR *)buf,MAXFILENAMELEN-1);
        while (win_resolve_shortcut(buf,buf2,MAXFILENAMELEN-1,1))
            wide_strcpy(buf,buf2);
        u8len=utf16_to_utf8(NULL,buf,MAXUTF8PATHLEN);
        willus_mem_alloc_warn((void **)&ptr[i],u8len+1,funcname,10);
        if (ptr[i]==NULL)
            return(ptr);
        utf16_to_utf8(ptr[i],buf,u8len);
        }
    return(ptr);
#else
    return(NULL);
#endif
    }


void willusgui_release_dropped_files(char **ptr)

    {
    int i;
    static char *funcname="willusgui_release_dropped_files";

    if (ptr!=NULL)
        {
        for (i=0;ptr[i]!=NULL;i++);
        for (i--;i>=0;i--)
            willus_mem_free((double **)&ptr[i],funcname);
        willus_mem_free((double **)&ptr,funcname);
        }
    }


void willusgui_window_set_focus(WILLUSGUIWINDOW *win)

    {
#ifdef MSWINGUI
    if (win->handle!=NULL)
        SetFocus(win->handle);
/*
{
void *p;
p=(void *)        SetFocus(win->handle);
printf("SetFocus returns %p\n",p);
}
*/
#endif
    }


int willusgui_control_text_selected(WILLUSGUICONTROL *control,int *start,int *end)

    {
#ifdef MSWINGUI
    if (control->handle!=NULL)
        {
        int status;
        (*start)=(*end)=-1;
        status=SendMessage((HWND)control->handle,EM_GETSEL,(WPARAM)start,(LPARAM)end);
        return(status!=0 ? 1 : 0);
        }
#endif
    return(0);
    }


void willusgui_control_text_select(WILLUSGUICONTROL *control,int start,int end)

    {
#ifdef MSWINGUI
    if (control->handle!=NULL)
        {
        PostMessage((HWND)control->handle,EM_SETSEL,start,end);
        }
#endif
    }


void willusgui_control_text_select_all(WILLUSGUICONTROL *control)

    {
#ifdef MSWINGUI
    if (control->handle!=NULL)
        {
        PostMessage((HWND)control->handle,EM_SETSEL,0,-1);
        }
#endif
    }


void *willusgui_control_handle_with_focus(void)

    {
#ifdef MSWINGUI
    return((void *)GetFocus());
#endif
    return(NULL);
    }


/*
** status=0:  Don't allow window to be re-drawn (while it is re-sized, for example)
**       =1:  Allow to be re-drawn
*/
void willusgui_window_set_redraw(WILLUSGUIWINDOW *window,int status)

    {
#ifdef MSWINGUI
    SendMessage((HWND)window->handle,WM_SETREDRAW,status,0);
#endif
    }


/*
** Put up a file selection dialog box.
** Returns 1 if files were selected.
** Return string has null-terminated list of files, with
** double null at end.
** Input:  allowedfiles is a null-terminated list of allowed
**         (description,wildcard) pairs terminated by a double-null,
**         e.g. "PDF files\0*.pdf\0DJVU files\0*.djvu\0\0"
*/
int willusgui_file_select_dialog(char *buf,int maxlen,char *allowedfiles,
                              char *prompt,char *defext,int for_writing)

    {
#ifdef MSWINGUI
    short *filename,*fn;
    int status;
    char *p;
    static char *funcname="willusgui_file_select_dialog";

    willus_mem_alloc_warn((void **)&filename,(maxlen+1)*sizeof(short),funcname,10);
    status=wincomdlg_get_filenamew(filename,maxlen,allowedfiles,prompt,defext,for_writing ? 0 : 1,
                                   for_writing ? 0 : 1,for_writing);
    for (p=buf,fn=filename;1;p=&p[strlen(p)+1])
        {
        utf16_to_utf8(p,fn,maxlen-1);
        for (;(*fn)!=0;fn++);
        fn++;
        if ((*fn)==0)
            break;
        }
    p[strlen(p)+1]='\0';
    willus_mem_free((double **)&filename,funcname);
    return(status);
    /*
    return(wincomdlg_get_filename(buf,maxlen,allowedfiles,prompt,defext,for_writing ? 0 : 1,
                                  for_writing ? 0 : 1,for_writing));
    */
#else
    return(0);
#endif
    }


int willusgui_file_select_dialogw(short *buf,int maxlen,char *allowedfiles,
                               char *prompt,char *defext,int for_writing)

    {
#ifdef MSWINGUI
    return(wincomdlg_get_filenamew(buf,maxlen,allowedfiles,prompt,defext,for_writing ? 0 : 1,
                                   for_writing ? 0 : 1,for_writing));
#else
    return(0);
#endif
    }


/*
** Fill window client area with bitmap
*/
void willusgui_background_bitmap_blit(WILLUSGUIWINDOW *win,WILLUSBITMAP *bmp)

    {
#ifdef MSWINGUI
    bmp_show_bmp_ex(bmp,win->handle,0,0,0);
#endif
    }


void *willusgui_semaphore_create(char *name)

    {
#ifdef MSWINGUI
    return(CreateSemaphore(NULL,0,1,name));
#else
    return(NULL);
#endif
    }


void *willusgui_semaphore_create_ex(char *name,int initialcount,int maxcount)

    {
#ifdef MSWINGUI
    return(CreateSemaphore(NULL,initialcount,maxcount,name));
#else
    return(NULL);
#endif
    }


void willusgui_semaphore_release(void *semaphore)

    {
#ifdef MSWINGUI
    ReleaseSemaphore((HANDLE)semaphore,1,NULL);
#endif
    }


void willusgui_semaphore_close(void *semaphore)

    {
#ifdef MSWINGUI
    CloseHandle((HANDLE)semaphore);
#endif
    }


/*
** 0 = not released
** 1 = released
*/
int willusgui_semaphore_status_wait(void *semaphore)

    {
#ifdef MSWINGUI
    int status;
    status=WaitForSingleObject(semaphore,INFINITE);
    return(status==WAIT_OBJECT_0 ? 1 : 0);
#else
    return(1);
#endif
    }


/*
** 0 = not released
** 1 = released
*/
int willusgui_semaphore_status(void *semaphore)

    {
#ifdef MSWINGUI
    int status;
    status=WaitForSingleObject(semaphore,0);
    return(status==WAIT_OBJECT_0 ? 1 : 0);
#else
    return(1);
#endif
    }


void *willusgui_thread_create(void *funcptr,void *data)

    {
#ifdef MSWINGUI
    return(win_thread_create(funcptr,data));
#else
    return(NULL);
#endif
    }


void willusgui_thread_terminate(void *pid,int exitcode)

    {
#ifdef MSWINGUI
    win_thread_terminate(pid,exitcode);
#endif
    }


void willusgui_thread_exit(int exitcode)

    {
#ifdef MSWINGUI
    win_thread_exit(exitcode);
#endif
    }


static void winhandlepairs_init(WINHANDLEPAIRS *pairs)

    {
    pairs->pair=NULL;
    pairs->sorted=0;
    pairs->n=pairs->na=0;
    }


static void winhandlepairs_free(WINHANDLEPAIRS *pairs)

    {
    static char *funcname="winhandlepairs_free";

    willus_mem_free((double **)&pairs->pair,funcname);
    pairs->n=pairs->na=0;
    pairs->sorted=0;
    }

/*
static void winhandlepairs_clear(WINHANDLEPAIRS *pairs)

    {
    pairs->n=0;
    }
*/


static void winhandlepairs_add_control(WINHANDLEPAIRS *pairs,WILLUSGUICONTROL *control)

    {
    static char *funcname="winhandlepairs_add";

    if (pairs->n>=pairs->na)
        {
        int newsize;
        newsize = pairs->na<128 ? 256: pairs->na*2;
        willus_mem_realloc_robust_warn((void **)&pairs->pair,newsize*sizeof(WINHANDLEPAIR),
                                      pairs->na*sizeof(WINHANDLEPAIR),funcname,10);
        pairs->na=newsize;
        }
    pairs->pair[pairs->n].oshandle=control->handle;
    pairs->pair[pairs->n].control=control;
    pairs->n++;
    pairs->sorted=0;
    }


static void winhandlepairs_remove_control(WINHANDLEPAIRS *pairs,WILLUSGUICONTROL *control)

    {
    int index;

    index=winhandlepairs_find_control_index(pairs,control->handle);
    if (index<0)
        return;
    if (index<pairs->n-1)
        memmove(&pairs->pair[index],&pairs->pair[index+1],sizeof(WINHANDLEPAIR)*(pairs->n-1-index));
    pairs->n--;
    }


WILLUSGUIWINDOW *willusgui_window_find(void *oshandle)

    {
    int i;

    i=winhandlepairs_find_control_index(&whpairs,oshandle);
    return(i<0 ? NULL : whpairs.pair[i].control);
    }


static int winhandlepairs_find_control_index(WINHANDLEPAIRS *pairs,void *oshandle)

    {
    int i1,i2;

    if (pairs->n<=0)
        return(-1);
    winhandlepairs_sort(pairs);
    i1=0;
    i2=pairs->n-1;
    if (pairs->pair[i1].oshandle==oshandle)
        return(i1);
    if (pairs->pair[i2].oshandle==oshandle)
        return(i2);
    while (i2-i1>1)
        {
        int inew;
 
        inew=(i1+i2)/2;
        if (pairs->pair[inew].oshandle==oshandle)
            return(inew);
        if (pairs->pair[inew].oshandle>oshandle)
            i2=inew;
        else
            i1=inew;
        }
    return(-1);
    }


static void winhandlepairs_sort(WINHANDLEPAIRS *pairs)

    {
    int top,n1,n;
    WINHANDLEPAIR x0;
    WINHANDLEPAIR *x;
    
    if (pairs->sorted)
        return; 
    n=pairs->n;
    if (n<2)
        {
        pairs->sorted=1;
        return;
        }
    x=pairs->pair;
    top=n/2;
    n1=n-1;
    while (1)
        {
        if (top>0)
            {
            top--;
            x0=x[top];
            }
        else
            {
            x0=x[n1];
            x[n1]=x[0];
            n1--;
            if (!n1)
                {
                x[0]=x0;
                pairs->sorted=1;
                return;
                }
            }
        {
        int parent,child;

        parent=top;
        child=top*2+1;
        while (child<=n1)
            {
            if (child<n1 && x[child].oshandle<x[child+1].oshandle)
                child++;
            if (x0.oshandle<x[child].oshandle)
                {
                x[parent]=x[child];
                parent=child;
                child+=(parent+1);
                }
            else
                break;
            }
        x[parent]=x0;
        }
        }
    pairs->sorted=1;
    }


void willusgui_sbitmap_resample_original(WILLUSGUICONTROL *control)

    {
    WILLUSGUIRECT *rect;
    double rw,rh,rr,mu;
    int o2osize;
    int w,h;
    WILLUSBITMAP *src,*dst;

    rect=&control->rect;
    dst=&control->bmp;
    src=control->obmp;
    dst->type=WILLUSBITMAP_TYPE_WIN32;
/*
printf("Source bitmap:  %d x %d\n",src->width,src->height);
printf("    preview window = %d x %d\n",rect->right-rect->left-1,rect->bottom-rect->top-1);
printf("    sbitmap_size = %d\n",control->sbitmap_size);
*/
    rw = (double)src->width / (rect->right-rect->left-1);
    rh = (double)src->height / (rect->bottom-rect->top-1);
    rr = rw > rh ? rw : rh;
/*
printf("rr=%g\n",rr);
*/
    /* For normal bitmap, fit to window */
    if (control->type==WILLUSGUICONTROL_TYPE_BITMAP || control->type==WILLUSGUICONTROL_TYPE_BITMAP_CROP)
        {
        w = src->width/rr+.5;
        h = src->height/rr+.5;
/*
printf("w=%d, h=%d\n",w,h);
*/
        control->dpi_rendered = control->dpi/rr;
        if (w==src->width && h==src->height)
            bmp_copy(dst,src);
        else
            {
            dst->bpp = 24;
            bmp_resample(dst,src,0.,0.,(double)src->width,(double)src->height,w,h);
            }
        return;
        }
    /* For scrollable bitmap, fit to nearest size magnifier */
    o2osize = (int)(0.5+4.*log(rr)/log(2));
    if (control->sbitmap_size==o2osize)
        {
        bmp_copy(dst,src);
        return;
        }
    mu = pow(2.,control->sbitmap_size/4.);
/*
printf("     multiplier = %g\n",mu/rr);
*/
    w = mu*src->width/rr+.5;
    h = mu*src->height/rr+.5;
/*
printf("     new bitmap = %d x %d\n",w,h);
*/
    dst->bpp = 24;
    bmp_resample(dst,src,0.,0.,(double)src->width,(double)src->height,w,h);
    }


void willusgui_sbitmap_change_size(WILLUSGUICONTROL *control,int delsize)

    {
    int maxsize,o2osize;
    WILLUSBITMAP *src;
    WILLUSGUIRECT *rect;
    double rw,rh,rr;

    if (control==NULL)
        return;
    src=control->obmp;
    rect=&control->rect;
    rw = (double)src->width / (rect->right-rect->left-1);
    rh = (double)src->height / (rect->bottom-rect->top-1);
    rr = rw > rh ? rw : rh;
    if (rr<1.)
        rr=1.;
    o2osize = (int)(0.5+4.*log(rr)/log(2));
    maxsize = 2*o2osize;
    if (delsize==0)
        {
        if (control->sbitmap_size!=0)
            control->sbitmap_size=0;
        else
            control->sbitmap_size=o2osize;
        }
    else
        {
        control->sbitmap_size += delsize;
        if (control->sbitmap_size < 0)
            control->sbitmap_size = 0;
        else if (control->sbitmap_size > maxsize)
            control->sbitmap_size = maxsize;
        }
    willusgui_control_close(control);
    }


void willusgui_sbitmap_proc(void *handle,int message,int wparam,void *lparam)

    {
#ifdef MSWINGUI
    willusgui_sbitmap_proc_internal((HWND)handle,(UINT)message,(WPARAM)wparam,(LPARAM)lparam);
#endif
    }

/*
** UTF-8
** Returns 0 if no folder (user cancels or GUI not available)
*/
int willusgui_folder_select(char *foldername,int maxlen)

    {
#ifdef MSWINGUI
    int status;
    short fnamew[MAXFILENAMELEN];
    status=winshell_get_foldernamew(fnamew,"Select a folder");
    if (!status)
        return(status);
    utf16_to_utf8(foldername,fnamew,maxlen);
    return(status);
#else
    foldername[0]='\0';
    return(0);
#endif
    }


/*
** Custom / Subclass callback functions for MS-Windows
*/
#ifdef MSWINGUI
/*
** "Scrollable bitmap" control callbacks
*/
LRESULT CALLBACK willusgui_sbitmap_proc_internal(HWND hwnd,UINT message,WPARAM wParam,LPARAM lParam)

    {
    SCROLLINFO si;
    static int xMinScroll=0;       /* minimum horizontal scroll value  */
    static int xCurrentScroll=0;   /* current horizontal scroll value  */
    static int xMaxScroll=0;       /* maximum horizontal scroll value  */
    static int yMinScroll=0;       /* minimum vertical scroll value    */
    static int yCurrentScroll=0;   /* current vertical scroll value    */
    static int yMaxScroll=0;       /* maximum vertical scroll value    */
    static int buttondown=0;
    static int mx0,my0,mx,my;
    static int lcdown=0; /* Left control mouse down state */
    static int rcdown=0; /* Right control mouse down state */
    static int lsdown=0; /* Left shift mouse down state */
    static int rsdown=0; /* Right shift mouse down state */
    int x0,y0,w0,h0;
    int hscroll,vscroll,scrollable,crop;
    WILLUSGUICONTROL *control;
    WILLUSGUIRECT rect0;
	
/*
printf("@willusgui_sbitmap_proc...message=0x%04x\n",message);
*/
    control=willusgui_window_find(hwnd);
    if (control==NULL)
        {
        if (icontrol==NULL)
            return(DefWindowProc(hwnd,message,wParam,lParam));
        else
            control=icontrol;
        }

    scrollable = (control->type==WILLUSGUICONTROL_TYPE_SCROLLABLEBITMAP);
    crop = (control->type==WILLUSGUICONTROL_TYPE_BITMAP_CROP);
    /* Get upper-left corner of bitmap for cropping */
    {
    willusgui_window_get_useable_rect(control,&rect0);
    x0=rect0.left;
    y0=rect0.top;
    w0=rect0.right-rect0.left+1;
    h0=rect0.bottom-rect0.top+1;
    }

    hscroll = control->bmp.width > control->rect.right-control->rect.left-1;
    vscroll = control->bmp.height > control->rect.bottom-control->rect.top-1;
/*
willusgui_dprintf("willusgui_sbitmap: message=%04X, wParam=%d, lParam=%d\n",message,(int)wParam,(int)lParam);
*/
/*
printf("hscroll=%d, vscroll=%d\n",hscroll,vscroll);
*/
	switch (message) 
        {
        case WM_CREATE:
            break;
        case WM_SIZE: 
            { 
            int xNewSize; 
            int yNewSize; 

            xNewSize = LOWORD(lParam); 
            yNewSize = HIWORD(lParam); 
            /* 
            ** The horizontal scrolling range is defined by 
            ** (bitmap_width) - (client_width). The current horizontal 
            ** scroll value remains within the horizontal scrolling range. 
            */
            if (hscroll)
                {
                xMaxScroll = max(control->bmp.width-xNewSize, 0); 
                xCurrentScroll = min(xCurrentScroll, xMaxScroll); 
                si.cbSize = sizeof(si); 
                si.fMask  = SIF_RANGE | SIF_PAGE | SIF_POS; 
                si.nMin   = xMinScroll; 
                si.nMax   = control->bmp.width;
                si.nPage  = xNewSize; 
                si.nPos   = xCurrentScroll; 
                SetScrollInfo(hwnd, SB_HORZ, &si, TRUE); 
                }

            /* 
            ** The vertical scrolling range is defined by 
            ** (bitmap_height) - (client_height). The current vertical 
            ** scroll value remains within the vertical scrolling range. 
            */
            if (vscroll)
                {
                yMaxScroll = max(control->bmp.height - yNewSize, 0); 
                yCurrentScroll = min(yCurrentScroll, yMaxScroll); 
                si.cbSize = sizeof(si); 
                si.fMask  = SIF_RANGE | SIF_PAGE | SIF_POS; 
                si.nMin   = yMinScroll; 
                si.nMax   = control->bmp.height;
                si.nPage  = yNewSize; 
                si.nPos   = yCurrentScroll; 
                SetScrollInfo(hwnd, SB_VERT, &si, TRUE); 
                }
            break; 
            } 
 
        case WM_PAINT: 
            { 
            PRECT prect; 
            PAINTSTRUCT ps;
            int w,h,x1,y1,dx,dy;
/*
printf("@sbitmap WM_PAINT.\n");
*/

            BeginPaint(hwnd, &ps); 
            prect = &ps.rcPaint; 
            /*
            ** If the window has been resized and the user has 
            ** captured the screen, use the following call to 
            ** BitBlt to paint the window's client area. 
            */
            w=prect->right-prect->left+1;
            h=prect->bottom-prect->top+1;
            
            dx=(w-control->bmp.width)/2;
            dy=(h-control->bmp.height)/2;
            x1 = hscroll ? prect->left : prect->left + dx;
            y1 = vscroll ? prect->top : prect->top + dy;
            if (crop)
                {
                control->labelx=dx;
                control->labely=dy;
                }
            /* Back fill with gray */
            if (x1!=prect->left || y1!=prect->top)
                 {
                 HBRUSH brush;
                 brush=CreateSolidBrush(0xc0c0c0);
                 FillRect(ps.hdc,prect,brush);
                 DeleteObject(brush);
                 }
/*
printf("@blitter:  prect @ %d, %d = %d x %d\n",
(int)prect->left,(int)prect->top,(int)(prect->right-prect->left+1),(int)(prect->bottom-prect->top+1));
printf("    xscr,yscr = %d,%d\n",xCurrentScroll,yCurrentScroll);
*/
            bmp_blit_to_hdc_ex(&control->bmp,ps.hdc,x1,y1,
                                hscroll ? w : control->bmp.width, 
                                vscroll ? h : control->bmp.height, 
                                hscroll ? xCurrentScroll : 0,
                                vscroll ? yCurrentScroll : 0);

            EndPaint(hwnd, &ps); 
            break; 
            } 

        case WM_HSCROLL: 
            { 
            int xNewPos;    /* new position  */

            if (!scrollable || !hscroll)
                break;
            switch (LOWORD(wParam)) 
                { 
                /* User clicked the scroll bar shaft left of the scroll box.  */
                case SB_PAGEUP: 
                    xNewPos = xCurrentScroll - 50; 
                    break; 
                /* User clicked the scroll bar shaft right of the scroll box. */
                case SB_PAGEDOWN: 
                    xNewPos = xCurrentScroll + 50; 
                    break; 
                /* User clicked the left arrow. */
                case SB_LINEUP: 
                    xNewPos = xCurrentScroll - 5; 
                    break; 
                /* User clicked the right arrow. */
                case SB_LINEDOWN: 
                    xNewPos = xCurrentScroll + 5; 
                    break; 
                /* User dragged the scroll box. */
                case SB_THUMBPOSITION: 
                case SB_THUMBTRACK:
                    xNewPos = HIWORD(wParam); 
                    break; 
                default: 
                    xNewPos = xCurrentScroll; 
                } 
 
            /* New position must be between 0 and the screen width. */
            xNewPos = max(0, xNewPos); 
            xNewPos = min(xMaxScroll, xNewPos); 
            if (xNewPos == xCurrentScroll) 
                break; 
            /* Reset the current scroll position. */
            xCurrentScroll = xNewPos; 
            RedrawWindow(hwnd,NULL,NULL,RDW_INVALIDATE);
            // Reset the scroll bar. 
            si.cbSize = sizeof(si); 
            si.fMask  = SIF_POS; 
            si.nPos   = xCurrentScroll; 
            SetScrollInfo(hwnd,SB_HORZ,&si,TRUE); 
            break; 
            } 
        
        case WM_VSCROLL: 
            { 
            int yNewPos;    /* new position  */

            if (!scrollable || !vscroll)
                break; 
            switch (LOWORD(wParam)) 
                { 
                /* User clicked the scroll bar shaft above the scroll box. */ 
                case SB_PAGEUP: 
                    yNewPos = yCurrentScroll - 50; 
                    break; 
                /* User clicked the scroll bar shaft below the scroll box. */
                case SB_PAGEDOWN: 
                    yNewPos = yCurrentScroll + 50; 
                    break; 
                /* User clicked the top arrow. */
                case SB_LINEUP: 
                    yNewPos = yCurrentScroll - 5; 
                    break; 
                /* User clicked the bottom arrow. */
                case SB_LINEDOWN: 
                    yNewPos = yCurrentScroll + 5; 
                    break; 
                /* User dragged the scroll box. */
                case SB_THUMBPOSITION: 
                case SB_THUMBTRACK:
                    yNewPos = HIWORD(wParam); 
                    break; 
                default: 
                    yNewPos = yCurrentScroll; 
                } 
            yNewPos = max(0, yNewPos); 
            yNewPos = min(yMaxScroll, yNewPos); 
            if (yNewPos == yCurrentScroll) 
                break; 
            yCurrentScroll = yNewPos; 
            RedrawWindow(hwnd,NULL,NULL,RDW_INVALIDATE);
            /* Reset the scroll bar. */
            si.cbSize = sizeof(si); 
            si.fMask  = SIF_POS; 
            si.nPos   = yCurrentScroll; 
            SetScrollInfo(hwnd, SB_VERT, &si, TRUE); 
            break; 
            } 

        case WM_LBUTTONDOWN:
            {
            if (crop)
                {
                lcdown=((GetKeyState(VK_LCONTROL)<0 || GetKeyState(VK_RCONTROL)<0));
                lsdown=((GetKeyState(VK_LSHIFT)<0 || GetKeyState(VK_RSHIFT)<0));
                }
            if (scrollable)
                {
                buttondown |= 1;
                mx0=mx=LOWORD(lParam);
                my0=my=HIWORD(lParam);
                }
/*
            else
                {
                if (control->anchor.left < -9999)
                    {
                    control->anchor.left=LOWORD(lParam);
                    control->anchor.top=HIWORD(lParam);
                    if (control->rectmarked.left < -9999)
                        {
                        control->rectanchor = control->anchor;
                        control->rectanchor.right = control->rectanchor.left;
                        control->rectanchor.bottom = control->rectanchor.top;
                        }
                    }
                }
*/
            return(0);
            }
        case WM_MOUSEWHEEL:
            {
            int dy,ycs,flags;

            if (!scrollable)
                break;
            dy=HIWORD(wParam);
            if (dy>=32768)
                dy -= 65536;
            flags=LOWORD(wParam);
            if (flags&MK_CONTROL)
                {
                willusgui_sbitmap_change_size(control,dy<0 ? -1 : 1);
                break;
                }
            if (!vscroll)
                break;
            dy = -dy/5;
            ycs=yCurrentScroll;
            yCurrentScroll += dy;
            if (yCurrentScroll<0)
                yCurrentScroll=0;
            if (yCurrentScroll>yMaxScroll)
                yCurrentScroll=yMaxScroll;
            dy=yCurrentScroll-ycs;
            RedrawWindow(hwnd,NULL,NULL,RDW_INVALIDATE);
            /* Move the scroll bars */
            if (dy!=0)
                {
                si.cbSize = sizeof(si); 
                si.fMask  = SIF_POS; 
                si.nPos   = yCurrentScroll; 
                SetScrollInfo(hwnd, SB_VERT, &si, TRUE); 
                }
            break;
            }
        case WM_KEYDOWN:
            {
            int kshift,kctrl;
            WILLUSGUIRECT newrect;

            if (crop)
                {
                SendMessage((HWND)control->parent->handle,message,wParam,lParam);
                return(0);
                }
            if (scrollable || control->rectmarked.left < -9000)
                break;
            kshift=GetKeyState(VK_SHIFT);
            kshift= (kshift<0);
            kctrl=GetKeyState(VK_CONTROL);
            kctrl = (kctrl<0);
            newrect = control->rectmarked;
            switch (wParam)
                {
                case 37: /* Left arrow */
                    if (kshift && kctrl && newrect.right > newrect.left)
                        newrect.right--;
                    else if (kctrl && !kshift && newrect.left > x0)
                        {
                        newrect.right--;
                        newrect.left--;
                        }
                    break;
                case 38: /* up arrow */
                    if (kshift && kctrl)
                        {
                        if (newrect.bottom > newrect.top)
                            newrect.bottom--;
                        }
                    else if (kctrl && newrect.top > y0)
                        {
                        newrect.top--;
                        newrect.bottom--;
                        }
                    break;
                case 39: /* right arrow */
                    if (kshift && kctrl && newrect.right < x0+w0-1)
                        newrect.right++;
                    else if (kctrl && !kshift && newrect.right < x0+w0-1)
                        {
                        newrect.right++;
                        newrect.left++;
                        }
                    break;
                case 40: /* down arrow */
                    if (kshift && kctrl && newrect.bottom < y0+h0-1)
                        newrect.bottom++;
                    else if (kctrl && !kshift && newrect.bottom < y0+h0-1)
                        {
                        newrect.top++;
                        newrect.bottom++;
                        }
                    break;
                }
            if (memcmp(&newrect,&control->rectmarked,sizeof(WILLUSGUIRECT)))
                {
                willusgui_window_draw_rect_outline(control,&control->rectmarked,-1);
                control->rdcount++;
                control->rectmarked = newrect;
                willusgui_window_draw_rect_outline(control,&control->rectmarked,-1);
                control->rdcount++;
                }
            return(0);
            }
        case WM_CHAR:
            {
            /* ESC erases rectangle */
            if (!scrollable)
                {
                if (wParam==0x1b && control->rectmarked.left > -9000)
                    {
                    willusgui_window_draw_rect_outline(control,&control->rectmarked,-1);
                    control->rdcount++;
                    control->rectmarked.left = -10000;
                    }
                return(0);
                }
            if (crop)
                {
                SendMessage((HWND)control->parent->handle,message,wParam,lParam);
                return(0);
                }
            break;
            }
        case WM_TIMER:
            {
            POINT p;
            int rdown,down,curstype;

            if (scrollable)
                return(0);
            GetCursorPos(&p); /* Get mouse pos in screen coords */
            MapWindowPoints(NULL,hwnd,&p,1);
            down=GetKeyState(VK_LBUTTON);
            rdown=GetKeyState(VK_RBUTTON);
            if (!crop)
                curstype=willusguirect_cursor_type(&control->rectmarked,&control->rect,p.x,p.y);
            else
                curstype=0;
/*
printf("ct=%d (%d,%d,%d,%d) (%d,%d,%d,%d) %d,%d\n",
curstype,
control->rectmarked.left,
control->rectmarked.top,
control->rectmarked.right,
control->rectmarked.bottom,
control->rect.left,
control->rect.top,
control->rect.right,
control->rect.bottom,
(int)p.x,(int)p.y);
*/
/*
{
static int ct=-2;
if (ct!=curstype)
{
printf("ctype=%d\n",curstype);
ct=curstype;
}
}
*/
            /* Check for button just lifted */
            /* Use timer routine to catch button lifts that happen outside the window */
            if (crop)
                {
                if ((!(down&128) && control->labeljust==1)
                     || (!(rdown&128) && control->labeljust==2))
                    {
                    int wp,cdown,sdown;
                    wp=control->labeljust==1 ? 10 : 11;
                    control->labeljust=0;
                    willusgui_window_draw_rect_outline(control,&control->rectmarked,-1);
                    cdown=(GetKeyState(VK_LCONTROL)<0 || GetKeyState(VK_RCONTROL)<0);
                    sdown=(GetKeyState(VK_LSHIFT)<0 || GetKeyState(VK_RSHIFT)<0);
                    if (!cdown)
                        {
                        if (sdown && (rsdown || lsdown))
                            wp+=4;
                        SendMessage((HWND)control->parent->handle,WM_COMMAND,wp,0);
                        }
                    rsdown=lsdown=0;
                    control->anchor.left=-10000;
                    control->rectmarked.left=-10000;
                    control->rectmarked.right=-10000;
                    control->crosshair.left=-10000;
                    control->rdcount=0;
                    return(0);
                    }
                }
            willusgui_set_cursor(curstype>0 ? curstype+1 : 0);
            if (control->crosshair.left > -9000)
                {
                willusgui_window_draw_crosshair(control,control->crosshair.left,control->crosshair.top,-1);
                control->crosshair.left = -10000;
                }
            /* Need to draw initial rectangle */
            if (control->rectmarked.left > -9000 && (control->rdcount&1)==0)
                {
                willusgui_window_draw_rect_outline(control,&control->rectmarked,-1);
                control->rdcount++;
                }
      
            /* Left button down */
            if (down&128 || (crop && (rdown&128)))
                {
                char buf[256];

                /* No crop box started yet */
                if (control->anchor.left < -9999)
                    {
/*
printf("Just clicked, curstype=%d\n",curstype);
*/
                    /* Click outside the window doesn't start anything. */
                    if (p.x<x0 || p.x>x0+w0-1 || p.y<y0 || p.y>y0+h0-1)
                        return(0);
                    /* Start an anchor */
                    if (willusgui_altkey_pressed())
                        /* Update:  Leave margin */
                        control->anchor.left=(w0-control->bmp.width)/2 
                                   + (int)(control->dpi_rendered*willusgui_altkey_margin_inches);
                    else
                        control->anchor.left=p.x;
                    control->anchor.top=p.y;
                    /* Use label justification as type -- left or right-dragged */
                    control->labeljust = (down&128) ? 1 : 2;
                    if (control->rectmarked.left < -9999)
                        control->anchor.right = 0;
                    else
                        {
                        if (curstype < 0)
                            return(0);
                        if (curstype==0)
                            {
                            willusgui_window_draw_rect_outline(control,&control->rectmarked,-1);
                            control->rdcount++;
                            control->rectmarked.left = -10000;
                            }
                        control->anchor.right = curstype;
                        }
                    return(0);
                    }
                if (control->rectmarked.left > -9000)
                    {
                    willusgui_window_draw_rect_outline(control,&control->rectmarked,-1);
                    control->rdcount++;
                    }
                
                /* Need to check type of move */
                switch (control->anchor.right)
                    {
                    case 0:
                        if (willusgui_altkey_pressed())
                            /* Update--leave margin */
                            control->rectmarked.left   = w0 - (w0-control->bmp.width)/2 
                                     - (int)(willusgui_altkey_margin_inches*control->dpi_rendered);
                        else
                            control->rectmarked.left   = p.x;
                        control->rectmarked.right  = control->anchor.left;
                        control->rectmarked.top    = p.y;
                        control->rectmarked.bottom = control->anchor.top;
                        break;
                    case 1:
                        control->rectmarked.left = p.x;
                        control->rectmarked.top = p.y;
                        if (control->rectmarked.top > control->rectmarked.bottom
                             && control->rectmarked.left > control->rectmarked.right)
                            control->anchor.right=9;
                        else if (control->rectmarked.top > control->rectmarked.bottom)
                            control->anchor.right=7;
                        else if (control->rectmarked.left > control->rectmarked.right)
                            control->anchor.right=3;
                        break;
                    case 2:
                        control->rectmarked.top = p.y;
                        if (control->rectmarked.top > control->rectmarked.bottom)
                            control->anchor.right=8;
                        break;
                    case 3:
                        control->rectmarked.top = p.y;
                        control->rectmarked.right = p.x;
                        if (control->rectmarked.top > control->rectmarked.bottom
                             && control->rectmarked.left > control->rectmarked.right)
                            control->anchor.right=7;
                        else if (control->rectmarked.top > control->rectmarked.bottom)
                            control->anchor.right=9;
                        else if (control->rectmarked.left > control->rectmarked.right)
                            control->anchor.right=1;
                        break;
                    case 4:
                        control->rectmarked.left = p.x;
                        if (control->rectmarked.left > control->rectmarked.right)
                            control->anchor.right=6;
                        break;
                    case 5:
                        {
                        double mx,my,dx,dy;
                        mx = p.x-control->anchor.left;
                        my = p.y - control->anchor.top;
                        dx=control->rectmarked.right - control->rectmarked.left;
                        dy=control->rectmarked.bottom - control->rectmarked.top;
                        control->rectmarked.left += mx;
                        control->rectmarked.right += mx;
                        control->rectmarked.top += my;
                        control->rectmarked.bottom += my;
                        if (control->rectmarked.left < x0)
                            {
                            control->rectmarked.left = x0;
                            control->rectmarked.right = x0+dx;
                            }
                        else if (control->rectmarked.right > x0+w0-1)
                            {
                            control->rectmarked.right = x0+w0-1;
                            control->rectmarked.left = x0+w0-1-dx;
                            }
                        if (control->rectmarked.top < y0)
                            {
                            control->rectmarked.top=y0;
                            control->rectmarked.bottom=y0+dy;
                            }
                        else if (control->rectmarked.bottom > y0+h0-1)
                            {
                            control->rectmarked.top=y0+h0-1-dy;
                            control->rectmarked.bottom=y0+h0-1;
                            }
                        if (willusgui_altkey_pressed())
                            /* Update:  Leave margin */
                            control->anchor.left=(w0-control->bmp.width)/2 
                                  + (int)(control->dpi_rendered*willusgui_altkey_margin_inches);

                        else
                            control->anchor.left = p.x;
                        control->anchor.top = p.y;
                        break;
                        }
                    case 6:
                        control->rectmarked.right = p.x;
                        if (control->rectmarked.left > control->rectmarked.right)
                            control->anchor.right=4;
                        break;
                    case 7:
                        control->rectmarked.left = p.x;
                        control->rectmarked.bottom = p.y;
                        if (control->rectmarked.top > control->rectmarked.bottom
                             && control->rectmarked.left > control->rectmarked.right)
                            control->anchor.right=3;
                        else if (control->rectmarked.top > control->rectmarked.bottom)
                            control->anchor.right=1;
                        else if (control->rectmarked.left > control->rectmarked.right)
                            control->anchor.right=9;
                        break;
                    case 8:
                        control->rectmarked.bottom = p.y;
                        if (control->rectmarked.top > control->rectmarked.bottom)
                            control->anchor.right=2;
                        break;
                    case 9:
                        control->rectmarked.right = p.x;
                        control->rectmarked.bottom = p.y;
                        if (control->rectmarked.top > control->rectmarked.bottom
                             && control->rectmarked.left > control->rectmarked.right)
                            control->anchor.right=1;
                        else if (control->rectmarked.top > control->rectmarked.bottom)
                            control->anchor.right=3;
                        else if (control->rectmarked.left > control->rectmarked.right)
                            control->anchor.right=7;
                        break;
                    }
                willusguirect_bound(&control->rectmarked,&rect0);
                willusgui_window_draw_rect_outline(control,&control->rectmarked,-1);
                control->rdcount++;
                if (sbmp_page_no>0 && sbmp_total_pages>0)
                    sprintf(buf,"Page %d of %d, ",sbmp_page_no,sbmp_total_pages);
                else
                    buf[0]='\0';
                if (control->dpi_rendered>0.)
                    sprintf(&buf[strlen(buf)],
                             "%04d,%04d %04d x %04d (%05.2fin,%05.2fin %05.2fin x %05.2fin)",
                                control->rectmarked.left,
                                control->rectmarked.top,
                                control->rectmarked.right-control->rectmarked.left+1,
                                control->rectmarked.bottom-control->rectmarked.top+1,
                                control->rectmarked.left/control->dpi_rendered,
                                control->rectmarked.top/control->dpi_rendered,
                                (control->rectmarked.right-control->rectmarked.left+1)
                                      / control->dpi_rendered,
                                (control->rectmarked.bottom-control->rectmarked.top+1)
                                      / control->dpi_rendered);
                else
                    sprintf(&buf[strlen(buf)],"%04d,%04d %04d x %04d",
                                control->rectmarked.left,
                                control->rectmarked.top,
                                control->rectmarked.right-control->rectmarked.left+1,
                                control->rectmarked.bottom-control->rectmarked.top+1);
                SetWindowText((HWND)control->parent->handle,buf);
                }
            else
                {
                char buf[256];

                control->anchor.left = -10000;
                if (control->rectmarked.left < -9000)
                    {
                    control->crosshair.left=p.x;
                    control->crosshair.top=p.y;
                    willusgui_window_draw_crosshair(control,p.x,p.y,-1);
                    if (sbmp_page_no>0 && sbmp_total_pages>0)
                        sprintf(buf,"Page %d of %d, ",sbmp_page_no,sbmp_total_pages);
                    else
                        buf[0]='\0';
                    if (control->dpi_rendered>0.)
                        sprintf(&buf[strlen(buf)],"%04d x %04d (%05.2f in x %05.2f in)",
                                    (int)p.x,(int)p.y,p.x/control->dpi_rendered,
                                                      p.y/control->dpi_rendered);
                    else
                        sprintf(&buf[strlen(buf)],"%04d x %04d",(int)p.x,(int)p.y);
                    SetWindowText((HWND)control->parent->handle,buf);
                    }
                }
            return(0);
            }
        case WM_MOUSEMOVE:
            {
            int x,y,dx,dy,xcs,ycs;

/*
printf("sbitmap MOUSEMOVE.\n");
*/
            if (!scrollable)
                break;
            if (!(wParam&MK_RBUTTON))
                {
                if (buttondown&2)
                    buttondown &= (~2);
                }
            if (!(wParam&MK_LBUTTON))
                {
                if (buttondown&1)
                    buttondown &= (~1);
                break;
                }
            if (!hscroll && !vscroll)
                break;
            x=LOWORD(lParam);
            y=HIWORD(lParam);
            if (x==mx && y==my)
                break;
            xcs=xCurrentScroll;
            ycs=yCurrentScroll;
            yCurrentScroll += (my-y);
            if (yCurrentScroll<0)
                yCurrentScroll=0;
            if (yCurrentScroll>yMaxScroll)
                yCurrentScroll=yMaxScroll;
            xCurrentScroll += (mx-x);
            if (xCurrentScroll<0)
                xCurrentScroll=0;
            if (xCurrentScroll>xMaxScroll)
                xCurrentScroll=xMaxScroll;
            dx=xCurrentScroll-xcs;
            dy=yCurrentScroll-ycs;
            RedrawWindow(hwnd,NULL,NULL,RDW_INVALIDATE);
            /* Move the scroll bars */
            if (dy!=0)
                {
                si.cbSize = sizeof(si); 
                si.fMask  = SIF_POS; 
                si.nPos   = yCurrentScroll; 
                SetScrollInfo(hwnd, SB_VERT, &si, TRUE); 
                }
            if (dx!=0)
                {
                si.cbSize = sizeof(si); 
                si.fMask  = SIF_POS; 
                si.nPos   = xCurrentScroll; 
                SetScrollInfo(hwnd, SB_HORZ, &si, TRUE); 
                }
            mx=x;
            my=y;
            return(0);
            }
        case WM_LBUTTONUP:
            {
            int x,y;

            if (crop && (lcdown || lsdown))
                {
                /* This is handled in timer routine */
                /*
                if (lsdown)
                    {
                    lsdown=((GetKeyState(VK_LSHIFT)<0 || GetKeyState(VK_RSHIFT)<0));
                    if (lsdown)
                        {
                        lsdown=lcdown=0;
                        SendMessage((HWND)control->parent->handle,WM_COMMAND,13,lParam);
                        return(0);
                        }
                    }
                */
                if (lcdown)
                    {
                    lcdown=((GetKeyState(VK_LCONTROL)<0 || GetKeyState(VK_RCONTROL)<0));
                    if (lcdown)
                        {
                        lcdown=lsdown=0;
                        SendMessage((HWND)control->parent->handle,WM_COMMAND,12,lParam);
                        control->labeljust=0;
                        return(0);
                        }
                    }
                }
            lcdown=0;
            if (scrollable)
                {
                x=LOWORD(lParam);
                y=HIWORD(lParam);
                if ((buttondown&1) && x==mx0 && y==my0)
                    {
                    buttondown &= (~1);
                    /* willusgui_sbitmap__size(control,-1); */
                    }
                buttondown &= (~1);
                }
/*
            control->anchor.left = -10000;
*/
            return(0);
            }
        case WM_RBUTTONDOWN:
            if (crop)
                {
                rcdown=((GetKeyState(VK_LCONTROL)<0 || GetKeyState(VK_RCONTROL)<0));
                rsdown=((GetKeyState(VK_LSHIFT)<0 || GetKeyState(VK_RSHIFT)<0));
                }
            if (scrollable)
                buttondown |= 2;
            else if (!crop)
                {
                static int bcolors[3]={0x60b060,0xe0ffe0,0xe0ffe0};
                static char *help=
                   "Use the left mouse button to click and drag to draw a crop box which will "
                   "set your crop margins.\n"
                   "Keyboard shortcuts:\n"
                   "ESC:  Clear the crop box.\n"
                   "CTRL-<arrows>:  Move the crop box.\n"
                   "SHIFT-CTRL-<arrows>:  Change the crop box size.";
                willusgui_message_box(control->parent,"Draw a crop box",help,"*&OK",NULL,NULL,
                                   NULL,0,20,600,0xe0ffe0,bcolors,NULL,1);
                }
            /*
                {
                if (control->anchor.left < -9999)
                    {
                    control->anchor.left=LOWORD(lParam);
                    control->anchor.top=HIWORD(lParam);
                    control->anchor.right=2;
                    }
                }
            */
            else
                break;
            return(0);
        case WM_RBUTTONUP:
            if (crop && (rcdown || rsdown))
                {
                /* This is handled in timer routine */
                /*
                if (rsdown)
                    {
                    rsdown=((GetKeyState(VK_LSHIFT)<0 || GetKeyState(VK_RSHIFT)<0));
                    if (rsdown)
                        {
                        rsdown=rcdown=0;
                        SendMessage((HWND)control->parent->handle,WM_COMMAND,15,lParam);
                        return(0);
                        }
                    }
                */
                if (rcdown)
                    {
                    rcdown=((GetKeyState(VK_LCONTROL)<0 || GetKeyState(VK_RCONTROL)<0));
                    if (rcdown)
                        {
                        rcdown=rsdown=0;
                        SendMessage((HWND)control->parent->handle,WM_COMMAND,13,lParam);
                        control->labeljust=0;
                        return(0);
                        }
                    }
                }
            rcdown=0;
            if (scrollable)
                {
                if (buttondown&2)
                    {
                    buttondown &= (~2);
                    willusgui_sbitmap_change_size(control,0);
                    }
                buttondown &= (~2);
                }
            return(0);
        case WM_CLOSE:
            willusgui_control_close_ex(control,1);
            return(0);
        case WM_DESTROY:
            break;
        }
    return(DefWindowProc(hwnd,message,wParam,lParam));
    }


int willusgui_altkey_pressed(void)

    {
    return(GetKeyState(VK_MENU)<0);
    }


int willusgui_shiftkey_state(void)

    {
    return(
           (GetKeyState(VK_LSHIFT)<0 ? 1 : 0)
         | (GetKeyState(VK_RSHIFT)<0 ? 2 : 0)
         | (GetKeyState(VK_LCONTROL)<0 ? 4 : 0)
         | (GetKeyState(VK_RCONTROL)<0 ? 8 : 0)
          );
    }



/*
** Callback for MS Windows multi-line edit class which allows the tab key to
** tab to the next control rather than tabbing within the edit box.
*/
LRESULT CALLBACK willusgui_edit2_proc(HWND hWnd,UINT message,WPARAM wParam,LPARAM lParam)

    {	
    WNDPROC wndproc;

	switch (message) 
        {
        case WM_KILLFOCUS:
/* printf("EDIT BOX LOST FOCUS.\n"); */
             break;
/*
        case WM_SETFOCUS:
            SendMessage(hWnd,EM_SETSEL,0,-1);
*/
        case WM_CHAR:
            {
            /* Ctrl-A */
            if (wParam==1)
                {
                PostMessage(hWnd,EM_SETSEL,0,-1);
                return(0);
                }
            else if ((TCHAR)wParam==VK_TAB)
                {
                SetFocus(GetNextDlgTabItem(GetParent(hWnd),hWnd,GetAsyncKeyState(VK_SHIFT)));
                //cannot use WM_NEXTDLGCTL without handling in a parent window using the same code 
                return(0); 
                }
            }
        }
    wndproc=(WNDPROC)defproc_edit2;
    return(wndproc(hWnd,message,wParam,lParam));
    }



/*
** Call back MS Windows subclass of editclass which selects entire text when receiving focus.
*/
LRESULT CALLBACK willusgui_edit3_proc(HWND hWnd,UINT message,WPARAM wParam,LPARAM lParam)

    {	
    WNDPROC wndproc;
/*
if (message==WM_IME_NOTIFY)
{
printf("edit3:  hwnd=%p, message=%04x, ins=%d\n",hWnd,message,ime_notify_status);
printf("imenotify=%04x\n",WM_IME_NOTIFY);
}
if (message==WM_CAPTURECHANGED)
printf("e3 0x%X WM_CAPTURECHANGED\n",hWnd);
else if (message==WM_IME_NOTIFY)
printf("e3 0x%X WM_IME_NOTIFY wparam=0x%X, lparam=0x%X\n",hWnd,(int)wParam,(int)lParam);
else if (message==WM_SETFOCUS)
printf("e3 0x%X WM_SETFOCUS wparam=0x%X, lparam=0x%X\n",hWnd,(int)wParam,(int)lParam);
else if (message==EM_SETSEL)
printf("e3 0x%X EM_SETSEL wparam=0x%X, lparam=0x%X\n",hWnd,(int)wParam,(int)lParam);
*/
/*
else
printf("edit3: 0x%X message=0x%X\n",hWnd,message);
win_sleep(30);
*/
	switch (message) 
        {
        case WM_SETFOCUS:
            /* Fix applied at k2pdfopt v2.32 */
            PostMessage(hWnd,EM_SETSEL,0,-1);
            break;
        case WM_CHAR:
            /* Ctrl-A */
            if (wParam==1)
                {
                PostMessage(hWnd,EM_SETSEL,0,-1);
                return(0);
                }
            break;
        /*
        case WM_CHAR:
            {
            if((TCHAR)wParam==VK_TAB)
                {
                SetFocus(GetNextDlgTabItem(GetParent(hWnd),hWnd,GetAsyncKeyState(VK_SHIFT)));
                //cannot use WM_NEXTDLGCTL without handling in a parent window using the same code 
                return(0); 
                }
            }
        */
        }
    wndproc=(WNDPROC)defproc_edit3;
    return(wndproc(hWnd,message,wParam,lParam));
    }
#endif /* MSWINGUI */







k2pdfopt_v2.54/willuslib/wzfile.c

/*
** wzfile.c     Routines that work on regular or .gz files
**              transparently.  The wz...() functions work identically
**              to the stdio f...() functions (e.g. fopen, fclose, ...),
**              but you use WZFILE instead of FILE for the pointer
**              type.
**
** Part of willus.com general purpose C code library.
**
** Copyright (C) 2014  http://willus.com
**
** This program is free software: you can redistribute it and/or modify
** it under the terms of the GNU Affero General Public License as
** published by the Free Software Foundation, either version 3 of the
** License, or (at your option) any later version.
**
** This program is distributed in the hope that it will be useful,
** but WITHOUT ANY WARRANTY; without even the implied warranty of
** MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
** GNU Affero General Public License for more details.
**
** You should have received a copy of the GNU Affero General Public License
** along with this program.  If not, see <http://www.gnu.org/licenses/>.
**
*/

#include "willus.h"
#include <string.h>

/*
** This library doesn't have much point existing without ZLIB, but without it
** all functions default to uncompressed streams.  Not tested.
*/
#ifdef HAVE_Z_LIB
#include <zlib.h>
#endif

static char *compressed_exts[]={"gz",
                                "tgz",""};
static char *uncompressed_exts[]={"",
                                  "tar",""};
#ifdef HAVE_Z_LIB
static char wzbuffer[4096];
#endif

static int archive_extract(char *archfile,char *file_to_extract,char *tempname);
static int wzfile_status_special(char *archfile,char *filename,char *subarch);

/*
** RECURSIVE
**
** Opens pseudo-archive path.  If the file opened is a temporary file
** (because it had to be extracted from an archive file), then tempname
** contains the temporary name and should be removed with
** wfile_remove_file_plus_parent_dir() when it is done being processed, since
** the directory it is contained within is also a temporary file.
**
** Initial call should have archfile=NULL.
**
*/
WZFILE *wzopen_special(char *archfile,char *filename,char *tempname)

    {
    char pathname[MAXFILENAMELEN];
    int i;

// printf("@wzopen_special(%s,%s)\n",archfile==NULL?"NULL":archfile,filename);
    tempname[0]='\0';
    if (archfile!=NULL)
        {
        char subarch[MAXFILENAMELEN];
        int status;

        status=wzfile_status_special(archfile,filename,subarch);
        if (status==1 || status==3)
            {
            if (!archive_extract(archfile,filename,tempname))
                return(NULL);
            return(wzopen(tempname,"rb"));
            }
        if (status==4)
            {
            WZFILE *wf;
            char tempname2[MAXFILENAMELEN];
            char newname[MAXFILENAMELEN];

            strcpy(newname,&filename[strlen(subarch)+1]);
            if (!archive_extract(archfile,subarch,tempname2))
                return(NULL);
            wf=wzopen_special(tempname2,newname,tempname);
            wfile_remove_file_plus_parent_dir(tempname2);
            return(wf);
            }
        return(NULL);
        }
    i=0;
    if (filename[0]=='\\' && filename[1]=='\\')
        {
        strcpy(pathname,"\\\\");
        i=2;
        }
    for (;1;)
        {
        char newarch[MAXFILENAMELEN];

        for (;filename[i]!='\0' && filename[i]!='\\' && filename[i]!='/';i++)
            pathname[i]=filename[i];
        pathname[i]='\0';
        if (filename[i]=='\0')
            return(wzopen(pathname,"rb"));
        if (i==0 || wzfile_status_special(archfile,pathname,NULL)==2)
            {
            pathname[i]=filename[i];
            i++;
            continue;
            }
        if (!wfile_is_archive(pathname))
            return(NULL);
        strcpy(newarch,pathname);
        return(wzopen_special(newarch,&filename[i+1],tempname));
        }
    }


static int archive_extract(char *archfile,char *file_to_extract,char *tempname)

    {
    char archname_full[MAXFILENAMELEN];
    char tempdir[MAXFILENAMELEN];
    char cwd[MAXFILENAMELEN];
    char basefile[MAXFILENAMELEN];
    char cmd[MAXFILENAMELEN+128];

// printf("@archive_extract(%s,%s)\n",archfile,file_to_extract);
    strcpy(archname_full,archfile);
    wfile_make_absolute(archname_full);
    wfile_basespec(basefile,file_to_extract);
    wfile_abstmpnam(tempdir);
    wfile_makedir(tempdir);
    strcpy(cwd,wfile_get_wd());
    wfile_set_wd(tempdir);
    if (!stricmp(wfile_ext(archfile),"7z"))
        sprintf(cmd,"7z -r e \"%s\" \"%s\" 1> nul 2> nul",archname_full,file_to_extract);
    else
#ifdef WIN32
        sprintf(cmd,"unzip -C -o -j \"%s\" \"%s\" 1> nul 2> nul",archname_full,file_to_extract);
#else
        sprintf(cmd,"unzip -o -j \"%s\" \"%s\" 1> nul 2> nul",archname_full,file_to_extract);
#endif
    system(cmd);
    wfile_set_wd(cwd);
    wfile_fullname(tempname,tempdir,basefile);
    if (wfile_status(tempname)!=1)
        {
        printf("Internal error executing command '%s'!\n",cmd);
        exit(10);
        }
    return(1);
    }


static int wzfile_status_special(char *archfile,char *filename,char *subarch)

    {
    FILELIST *fl,_fl;
    int i;

// printf("@wzfile_status_special(%s,%s)\n",archfile,filename);
    if (archfile==NULL)
{
// printf("    Returns %d\n",wfile_status(filename));
        return(wfile_status(filename));
}
    fl=&_fl;
    filelist_init(fl);
    filelist_fill_from_zip(fl,archfile,"*");
    /*
    ** Look for perfect match
    */
    for (i=0;i<fl->n;i++)
        {
#ifdef WIN32
        if (!stricmp(filename,fl->entry[i].name))
#else
        if (!strcmp(filename,fl->entry[i].name))
#endif
            {
            int attr,is_arch;
            attr=fl->entry[i].attr;
            is_arch=wfile_is_archive(fl->entry[i].name);
            filelist_free(fl);
            if (attr & WFILE_DIR)
{
// printf("    Returns 2\n");
                return(2);
}
            if (is_arch)
{
// printf("    Returns 3\n");
                return(3);
}
// printf("    Returns 1\n");
            return(1);
            }
        }
    /*
    ** Look for possible internal archive/folder
    */
    for (i=0;i<fl->n;i++)
        {
        int l1;

        l1=strlen(fl->entry[i].name);
#ifdef WIN32
        if (!strnicmp(filename,fl->entry[i].name,l1) && wfile_eitherslash(filename[l1]))
#else
        if (!strncmp(filename,fl->entry[i].name,l1) && wfile_eitherslash(filename[l1]))
#endif
            {
            int is_arch;

            is_arch=wfile_is_archive(fl->entry[i].name);
            if (is_arch && subarch!=NULL)
                strcpy(subarch,fl->entry[i].name);
            filelist_free(fl);
            if (is_arch)
{
// printf("    Returns 4\n");
                return(4);
}
// printf("    Returns A.0\n");
            return(0);
            }
        l1=strlen(filename);
#ifdef WIN32
        if (!strnicmp(filename,fl->entry[i].name,l1) && wfile_eitherslash(fl->entry[i].name[l1]))
#else
        if (!strncmp(filename,fl->entry[i].name,l1) && wfile_eitherslash(fl->entry[i].name[l1]))
#endif
            {
            filelist_free(fl);
// printf("    Returns 2\n");
            return(2);
            }
        }
    filelist_free(fl);
// printf("    Returns B.0\n");
    return(0);
    }
    

int wfile_is_binary(char *filename,int maxlen)

    {
    WZFILE *f;
    int i,c;

    f=wzopen(filename,"rb");
    if (f==NULL)
        return(0);
    i=0;
    while ((c=wzgetc(f))!=EOF && i<maxlen)
        {
        if (c&0x80)
            {
            wzclose(f);
            return(1);
            }
        i++;
        }
    wzclose(f);
    return(0);
    }


/*
** Should actually do case-sensitive compare for Unix
*/
int wfile_is_gzfile(char *filename)

    {
#ifdef HAVE_Z_LIB
    int i,len,el;

    len=strlen(filename);
    for (i=0;compressed_exts[i][0]!='\0';i++)
        {
        el=strlen(compressed_exts[i]);
        if (len>el+1 && filename[len-el-1]=='.'
                     && !stricmp(&filename[len-el],compressed_exts[i]))
            return(i+1);
        }
#endif
    return(0);
    }


/*
** Should actually do case-sensitive compare for Unix
*/
int wfile_is_special_uncompressed(char *filename)

    {
#ifdef HAVE_Z_LIB
    int i,len,el;

    len=strlen(filename);
    for (i=0;compressed_exts[i][0]!='\0';i++)
        {
        if (uncompressed_exts[i][0]=='\0')
            continue;
        el=strlen(uncompressed_exts[i]);
        if (len>el+1 && filename[len-el-1]=='.'
                     && !stricmp(&filename[len-el],uncompressed_exts[i]))
            return(i+1);
        }
#endif
    return(0);
    }


void wzfile_convert_to_compressed_name(char *dst,char *src)

    {
    int i;

    i=wfile_is_special_uncompressed(src);
    if (i==0)
        {
        strcpy(dst,src);
        strcat(dst,".gz");
        return;
        }
    i--;
    wfile_stripext(dst,src);
    strcat(dst,".");
    strcat(dst,compressed_exts[i]);
    }


void wzfile_convert_to_uncompressed_name(char *dst,char *src)

    {
    int i;

    i=wfile_is_gzfile(src);
    if (i==0)
        {
        strcpy(dst,src);
        return;
        }
    i--;
    wfile_stripext(dst,src);
    if (uncompressed_exts[i][0]!='\0')
        {
        strcat(dst,".");
        strcat(dst,uncompressed_exts[i]);
        }
    }


/*
** Check date of filename or gzipped filename
*/
void wzfile_date(char *filename,struct tm *date)

    {
    static char newname[MAXFILENAMELEN];

    if (wfile_status(filename)==1)
        {
        wfile_date(filename,date);
        return;
        }
    if (wfile_is_gzfile(filename))
        wzfile_convert_to_uncompressed_name(newname,filename);
    else
        wzfile_convert_to_compressed_name(newname,filename);
    wfile_date(newname,date);
    }


/*
** If filename ends in compressed extension, opens as gzipped file.
** Otherwise as regular.
** Can use "z" in mode to force compressed i/o.
*/
WZFILE *wzopen(char *filename,char *mode)

    {
    WZFILE *wz;
    void *p,*ptr;
    int type;
#ifdef HAVE_Z_LIB
    static char newname[MAXFILENAMELEN];
#endif
    char mode2[16];
    char modestd[16];
    int i,j;
#ifdef HAVE_Z_LIB
    int compress;

    compress=0;
#endif
    for (i=j=0;i<15 && mode[i]!='\0';i++)
        if (mode[i]!='z')
            modestd[j++]=mode[i];
#ifdef HAVE_Z_LIB
        else
            compress=1;
#endif
    modestd[j]='\0';
    strcpy(mode2,modestd);
    for (i=0;mode2[i]!='\0' && mode2[i]!='b';i++);
    if (mode2[i]!='b')
        strcat(mode2,"b");
#ifdef HAVE_Z_LIB
    if (compress || wfile_is_gzfile(filename))
        {
        p=(void *)gzopen(filename,mode2);
        type=1;
        if (p==NULL)
            {
            wzfile_convert_to_uncompressed_name(newname,filename);
            p=(void *)wfile_fopen_utf8(newname,modestd);
            type=0;
            }
        }
    else
        {
#endif
        p=(void *)wfile_fopen_utf8(filename,modestd);
        type=0;
#ifdef HAVE_Z_LIB
        if (p==NULL)
            {
            wzfile_convert_to_compressed_name(newname,filename);
            p=(void *)gzopen(newname,mode2);
            type=1;
            }
        }
#endif
    if (p==NULL)
        return(NULL);
    willus_mem_alloc_warn(&ptr,sizeof(WZFILE),"wzopen",10);
    wz=(WZFILE *)ptr;
    wz->f=p;
    wz->type=type;
    return(wz);
    }


int wzclose(WZFILE *wz)

    {
    double *ptr;

    if (wz!=NULL)
        {
        int status;

#ifdef HAVE_Z_LIB
        if (wz->type!=0)
            status=gzclose((gzFile)wz->f);
        else
#endif
            status=fclose((FILE *)wz->f);
        ptr=(double *)wz;
        willus_mem_free(&ptr,"wzclose");
        wz=(WZFILE *)ptr;
        return(status);
        }
    return(0);
    }


/*
** Note!  In gzip mode, all \r's are stripped.
*/
char *wzgets(char *buf,int maxlen,WZFILE *wz)

    {
    if (wz==NULL)
        return(NULL);
#ifdef HAVE_Z_LIB
    if (wz->type!=0)
        {
        char *p;
        int i,j;

        p=gzgets((gzFile)wz->f,buf,maxlen);
        /* Strip \r's from string */
        for (i=j=0;i<maxlen && buf[i]!='\0';i++)
            if (buf[i]!='\r')
                {
                if (i!=j)
                    buf[j]=buf[i];
                j++;
                }
        buf[j]='\0';
        return(p);
        }
#endif
    return(fgets(buf,maxlen,(FILE *)wz->f));
    }


int wzgetc(WZFILE *wz)

    {
    if (wz==NULL)
        return(EOF);
#ifdef HAVE_Z_LIB
    if (wz->type!=0)
        return(gzgetc((gzFile)wz->f));
#endif
    return(fgetc((FILE *)wz->f));
    }


int wzputc(WZFILE *wz,int c)

    {
    if (wz==NULL)
        return(EOF);
#ifdef HAVE_Z_LIB
    if (wz->type!=0)
        return(gzputc((gzFile)wz->f,c));
#endif
    return(fputc(c,(FILE *)wz->f));
    }


int wzwrite(WZFILE *wz,void *ptr,int nbytes)

    {
    if (wz==NULL)
        return(0);
#ifdef HAVE_Z_LIB
    if (wz->type!=0)
        return(gzwrite((gzFile)wz->f,ptr,nbytes));
#endif
    return(fwrite(ptr,1,nbytes,(FILE *)wz->f));
    }


#ifdef WILLUS_HAVE_FILE64
int wzseek(WZFILE *wz,long long position)
#else
int wzseek(WZFILE *wz,long position)
#endif

    {
    if (wz==NULL)
        return(-1);
#ifdef HAVE_Z_LIB
    if (wz->type!=0)
        return(gzseek((gzFile)wz->f,position,0));
#endif
    return(wfile_seek((FILE *)wz->f,position,0));
    }


/* type==2 doesn't work! */
#ifdef WILLUS_HAVE_FILE64
int wzseek2(WZFILE *wz,long long position,int type)
#else
int wzseek2(WZFILE *wz,long position,int type)
#endif

    {
    if (wz==NULL)
        return(-1);
#ifdef HAVE_Z_LIB
    if (wz->type!=0)
        return(gzseek((gzFile)wz->f,position,type));
#endif
    return(wfile_seek((FILE *)wz->f,position,type));
    }


#ifdef WILLUS_HAVE_FILE64
long long wztell(WZFILE *wz)
#else
long wztell(WZFILE *wz)
#endif

    {
    if (wz==NULL)
        return(-1L);
#ifdef HAVE_Z_LIB
    if (wz->type!=0)
        return(gztell((gzFile)wz->f));
#endif
    return(wfile_tell((FILE *)wz->f));
    }


void wzrewind(WZFILE *wz)

    {
    if (wz==NULL)
        return;
#ifdef HAVE_Z_LIB
    if (wz->type!=0)
        {
        gzrewind((gzFile)wz->f);
        return;
        }
#endif
    fseek((FILE *)wz->f,0L,0);
    }


int wzread(WZFILE *wz,void *ptr,int nbytes)

    {
    if (wz==NULL)
        return(0);
#ifdef HAVE_Z_LIB
    if (wz->type!=0)
        return(gzread((gzFile)wz->f,ptr,nbytes));
#endif
    return(fread(ptr,1,nbytes,(FILE *)wz->f));
    }


int wzbe_read(WZFILE *wz,void *ptr,int elsize,int nobj)

    {
#ifdef WILLUS_BIGENDIAN
    return(wzread(wz,ptr,elsize*nobj));
#else
    char *a;
    int i,j,status,n2,nread;

    if (elsize<2)
        return(wzread(wz,ptr,elsize*nobj));
    a=(char *)ptr;
    n2=elsize/2;
    nread=0;
    for (i=0,a=(char *)ptr;i<nobj;i++,a+=elsize)
        {
        if ((status=wzread(wz,a,elsize))<elsize) 
            return(nread);
        nread++;
        for (j=0;j<n2;j++)
            {
            char c;
            c=a[j];
            a[j]=a[elsize-j-1];
            a[elsize-j-1]=c; 
            }
        }
    return(nread);
#endif
    }


int wzbe_write(WZFILE *wz,void *ptr,int elsize,int nobj)

    {
#ifdef WILLUS_BIGENDIAN
    return(wzwrite(wz,ptr,elsize*nobj));
#else
    char *a,*b;
    int i,j,status,n2,nwritten;
    static char *funcname="wfile_be_write";
    void *xptr;
    double *d;

    if (elsize<2)
        return(wzwrite(wz,ptr,elsize*nobj));
    a=(char *)ptr;
    n2=elsize/2;
    nwritten=0;
    willus_mem_alloc_warn(&xptr,elsize,funcname,10);
    b=(char *)xptr;
    for (i=0,a=(char *)ptr;i<nobj;i++,a+=elsize)
        {
        memcpy(b,a,elsize);
        for (j=0;j<n2;j++)
            {
            char c;
            c=b[j];
            b[j]=b[elsize-j-1];
            b[elsize-j-1]=c; 
            }
        if ((status=wzwrite(wz,b,elsize))<elsize) 
            {
            d=(double *)b;
            willus_mem_free(&d,funcname);
            return(nwritten);
            }
        nwritten++;
        }
    d=(double *)b;
    willus_mem_free(&d,funcname);
    return(nwritten);
#endif
    }


int wzerror(WZFILE *wz)

    {
#ifdef HAVE_Z_LIB
    if (wz->type!=0)
        {
        int errnum;

        gzerror((gzFile)wz->f,&errnum);
        return(errnum);
        }
#endif
    return(ferror((FILE *)wz->f));
    }


int wzprintf(WZFILE *wz,char *fmt,...)

    {
    va_list args;
    int status;

#ifdef HAVE_Z_LIB
    if (wz->type!=0)
        {
        va_start(args,fmt);
        status=vsprintf(wzbuffer,fmt,args);
        va_end(args);
        if (status<0)
            return(status);
        return(gzwrite((gzFile)wz->f,wzbuffer,strlen(wzbuffer)));
        }
#endif
    va_start(args,fmt);
    status=vfprintf(wz->f,fmt,args);
    va_end(args);
    return(status);
    }


int wzcompressed(WZFILE *wz)

    {
#ifdef HAVE_Z_LIB
    return(wz->type!=0);
#else
    return(0);
#endif
    }


WZFILE *wzuncompressed(FILE *out)

    {
    static WZFILE wz;

    wz.type=0;
    wz.f=(void *)out;
    return(&wz);
    }







k2pdfopt_v2.54/willuslib/win.c

/*
** win.c    Windows specific calls (they do nothing in other platforms)
**
** Part of willus.com general purpose C code library.
**
** Copyright (C) 2022  http://willus.com
**
** This program is free software: you can redistribute it and/or modify
** it under the terms of the GNU Affero General Public License as
** published by the Free Software Foundation, either version 3 of the
** License, or (at your option) any later version.
**
** This program is distributed in the hope that it will be useful,
** but WITHOUT ANY WARRANTY; without even the implied warranty of
** MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
** GNU Affero General Public License for more details.
**
** You should have received a copy of the GNU Affero General Public License
** along with this program.  If not, see <http://www.gnu.org/licenses/>.
**
*/

#include "willus.h"

#ifdef HAVE_WIN32_API

#include <windows.h>
#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include <math.h>
#include <ctype.h>
#include <time.h>
#include <conio.h>

static void win_launch_local(char *exename,char *cmdlineopts,int flags,
                             int cflags);
static DWORD WINAPI win_new_thread(LPVOID);
static LRESULT CALLBACK win_defcallback(HWND hwnd,UINT iMsg,WPARAM wParam,
                                        LPARAM lParam);

#ifdef DJWIN32
BOOL AttachThreadInput( DWORD idAttach, DWORD idAttachTo,
                        BOOL fAttach);
#endif
static int nextdir(char *dir,char *path,int *index);
static int setbase(char *dest,char *filename,char *ext);
static BOOL CALLBACK EnumWndFind(HWND h,LPARAM lp);
static BOOL CALLBACK findprocid(HWND hwnd,LPARAM lp);
static int get_desktop_directory_1(char *desktop,int maxlen,HKEY key_class,
                                   char *keyname);
static int win_registry_search1(char *value,int maxlen,HKEY key_class,char *keyname,char *searchvalue,int recursive);
static BOOL CALLBACK find_win_by_procid(HWND hwnd,LPARAM lp);
static int win_adjust_privilege(void);
static void cr_filter(char *s);
static int nextlinelen(char *s,char *d,int *newindex,int ignore_ansi);

static int windate_warn=1;

typedef struct
    {
    int used;
    int xpos;
    int ypos;
    int width;
    int height;
    int scrollbars;
    char title[512];
    void *callback;
    void *handle;
    WNDCLASSEX wndclass;
    HWND hwnd;
    HWND parent;
    HINSTANCE hinstance;
    MSG msg;
    int thread_id;
    void *newthread;
    int winflags;
    } NEWWIN;
#define MAXNEWWIN 4
static NEWWIN newwin[MAXNEWWIN];


void *win_activewin(void)

    {
    return((void *)GetActiveWindow());
    }


/*
** Returns HINSTANCE of calling module.  Good for stand-alone programs--may not
** work as intended for DLLs.
*/
void *win_hinstance(void)

    {
    return((void *)GetModuleHandle(NULL));
    }


char *win_full_exe_name(char *s)

    {
    static char exename[MAXFILENAMELEN];

    GetModuleFileNameA(NULL,exename,254);
    if (s!=NULL)
        {
        strcpy(s,exename);
        return(s);
        }
    return(exename);
    }


char *win_lasterror(void)

    {
    static char errbuf[256];

    FormatMessage(FORMAT_MESSAGE_FROM_SYSTEM | FORMAT_MESSAGE_IGNORE_INSERTS,
                  NULL,GetLastError(),
                  MAKELANGID(LANG_NEUTRAL,SUBLANG_DEFAULT),errbuf,254,NULL);
    return(errbuf);
    }


/*
** Requires the user to have admin rights
** Grants full access to file by local administrators
** 0 = success
*/
int win_grant_full_file_access(char *filename)

    {
    PSID *sid;
    int status;
    int maxlen;
    int dlen;
    char buf1[256];
    char buf2[256];
    char domain[128];
    int stype;
    ACL *acl;
    SECURITY_DESCRIPTOR sd;

    maxlen=256;
    sid=(PSID *)buf1;
    acl=(ACL *)buf2;
    status=LookupAccountName(NULL,"Administrators",sid,(LPDWORD)&maxlen,domain,(LPDWORD)&dlen,
                              (PSID_NAME_USE)&stype);
    if (status==0)
        return(-1);
    // printf("status=%d, len=%d, domain='%s', dlen=%d, stype=%d\n",status,maxlen,domain,dlen,stype);
    maxlen=256;
    status=InitializeAcl(acl,maxlen,ACL_REVISION);
    if (status==0)
        return(-2);
    status=AddAccessAllowedAce(acl,ACL_REVISION,-1,sid);
    if (status==0)
        return(-3);
    status=InitializeSecurityDescriptor(&sd,SECURITY_DESCRIPTOR_REVISION);
    if (status==0)
        return(-4);
    status=SetSecurityDescriptorDacl(&sd,TRUE,acl,FALSE);
    if (status==0)
        return(-5);
    status=SetFileSecurity(filename,DACL_SECURITY_INFORMATION,&sd);
    if (status==0)
        return(-6);
    return(0);
    }

/*
** Should use an absolute path for the plotfile name.
*/
void win_launch(char *exename,char *cmdlineopts)

    {
    win_launch_local(exename,cmdlineopts,10,1);
    }


void win_launch_detail(char *exename,char *cmdlineopts,int showstyle,
                       int priority)

    {
    int      cflags;

    if (priority==0)
        cflags=IDLE_PRIORITY_CLASS;
    else if (priority==2)
        cflags=HIGH_PRIORITY_CLASS;
    else if (priority==3)
        cflags=REALTIME_PRIORITY_CLASS;
    else
        cflags=NORMAL_PRIORITY_CLASS;
/* showstyle values
#define SW_HIDE             0
#define SW_SHOWNORMAL       1
#define SW_NORMAL           1
#define SW_SHOWMINIMIZED    2
#define SW_SHOWMAXIMIZED    3
#define SW_MAXIMIZE         3
#define SW_SHOWNOACTIVATE   4
#define SW_SHOW             5
#define SW_MINIMIZE         6
#define SW_SHOWMINNOACTIVE  7
#define SW_SHOWNA           8
#define SW_RESTORE          9
#define SW_SHOWDEFAULT      10
#define SW_MAX              10
*/
    win_launch_local(exename,cmdlineopts,showstyle,cflags);
    }


static void win_launch_local(char *exename,char *cmdlineopts,int flags,
                             int cflags)

    {
    int     ct;
    char   *cp;
    static char cmdline[500];
    STARTUPINFO         gsi;
    PROCESS_INFORMATION gpi;

    /* Zero the init structures */
    for (ct=0,cp=(char *)&gpi;ct<sizeof(PROCESS_INFORMATION);cp[ct]=0,ct++);
    for (ct=0,cp=(char *)&gsi;ct<sizeof(STARTUPINFO);        cp[ct]=0,ct++);
    gsi.cb      = sizeof(STARTUPINFO);
    gsi.dwX     = 0; /* Ignored unless gsi.dwFlags |= STARTF_USEPOSITION */
    gsi.dwY     = 0;
    gsi.dwXSize = 0; /* Ignored unless gsi.dwFlags |= STARTF_USESIZE */
    gsi.dwYSize = 0;
    gsi.dwFlags = STARTF_USESHOWWINDOW;
    gsi.wShowWindow=flags;
    sprintf(cmdline,"\"%s\" %s",exename,cmdlineopts);
    win_createprocess_utf8(exename,cmdline,0,cflags|DETACHED_PROCESS,NULL,(void *)&gsi,(void *)&gpi);
    /*
    CreateProcess(exename,cmdline,0,0,0,cflags|DETACHED_PROCESS,0,0,&gsi,&gpi);
    */
    }


#define MAXPROCESSES 32
static PROCESS_INFORMATION gpi[MAXPROCESSES];
static STARTUPINFO gsi[MAXPROCESSES];
static int gpii=-1;

int process_launch(char *command,char *cmdlineopts,int inherits,
                    int detached,char *pwd,int flags)

    {
    int pnum;

    return(process_launch_ex(command,cmdlineopts,inherits,detached,pwd,
                             flags,&pnum));
    }


void process_close_handles(int index)

    {
    if (gsi[index].hStdInput!=0)
        {
        CloseHandle(gsi[index].hStdInput);
        gsi[index].hStdInput=0;
        }
    if (gsi[index].hStdOutput!=0)
        {
        CloseHandle(gsi[index].hStdOutput);
        gsi[index].hStdOutput=0;
        }
    if (gsi[index].hStdError!=0)
        {
        CloseHandle(gsi[index].hStdError);
        gsi[index].hStdError=0;
        }
    }


int process_launch_ex_ii(char *command,char *cmdlineopts,int inherits,
                         int detached,char *pwd,int flags,int *pnum,
                         char *stdinfile,char *stdoutfile,char *stderrfile)

    {
    int     i,status;
    static char cmdline[MAXFILENAMELEN+8];
    static char exename[MAXFILENAMELEN+4];
    SECURITY_ATTRIBUTES sa;

    if (win_which(exename,command)==0)
        return(0);
    if (gpii<0)
        gpii=0;
    i=gpii;
    gpii = (gpii+1)%MAXPROCESSES;
    (*pnum)=-1;
    /* Zero the init structures */
    memset(&gpi[i],0,sizeof(PROCESS_INFORMATION));
    memset(&gsi[i],0,sizeof(STARTUPINFO));
    gsi[i].cb      = sizeof(STARTUPINFO);
    gsi[i].dwFlags = STARTF_USESHOWWINDOW | STARTF_USESTDHANDLES;
    gsi[i].wShowWindow = flags;
    sa.nLength = sizeof(SECURITY_ATTRIBUTES);
    sa.lpSecurityDescriptor=NULL;
    sa.bInheritHandle=TRUE;
    if (stdinfile!=NULL && stdinfile[0]!='\0')
        gsi[i].hStdInput = CreateFile(stdinfile,GENERIC_READ,FILE_SHARE_READ,
                              &sa,OPEN_EXISTING,FILE_ATTRIBUTE_NORMAL,NULL);
    if (stdoutfile!=NULL && stdoutfile[0]!='\0')
        gsi[i].hStdOutput = CreateFile(stdoutfile,GENERIC_WRITE,FILE_SHARE_READ,
                              &sa,CREATE_ALWAYS,FILE_ATTRIBUTE_NORMAL,NULL);
    if (stderrfile!=NULL && stderrfile[0]!='\0')
        gsi[i].hStdError = CreateFile(stderrfile,GENERIC_WRITE,FILE_SHARE_READ,
                              &sa,CREATE_ALWAYS,FILE_ATTRIBUTE_NORMAL,NULL);
    sprintf(cmdline,"\"%s\"%s%s",exename,cmdlineopts[0]=='\0'?"":" ",
                                 cmdlineopts);
    status=win_createprocess_utf8(exename,cmdline,TRUE,detached?DETACHED_PROCESS:0,
                                  pwd,(void *)&gsi[i],(void *)&gpi[i]);
    /*
    status=CreateProcess(exename,cmdline,0,0,TRUE,
                         detached?DETACHED_PROCESS:0,
                         0,(pwd!=NULL && pwd[0]=='\0') ? NULL : pwd,
                         &gsi[i],&gpi[i]);
    */
    if (!status)
        return(status);
    (*pnum)=i;
    return(gpi[i].dwProcessId);
    }

int process_launch_ex(char *command,char *cmdlineopts,int inherits,
                      int detached,char *pwd,int flags,int *pnum)

    {
    int     i,status;
    static char cmdline[MAXFILENAMELEN+4];
    static char exename[MAXFILENAMELEN];

/*
printf("@process_launch_ex()\n");
printf("    command='%s'\n",command);
printf("    cmdlineopts='%s'\n",cmdlineopts);
printf("    inherits=%d\n",inherits);
printf("    detached=%d\n",detached);
printf("    pwd='%s'\n",pwd);
printf("    flags=%d\n",flags);
printf("    pnum=%p\n",pnum);
*/
    if (win_which(exename,command)==0)
        return(0);
    if (gpii<0)
        gpii=0;
    i=gpii;
    gpii = (gpii+1)%MAXPROCESSES;
    (*pnum)=-1;
    /* Zero the init structures */
    memset(&gpi[i],0,sizeof(PROCESS_INFORMATION));
    memset(&gsi[i],0,sizeof(STARTUPINFO));
    gsi[i].cb      = sizeof(STARTUPINFO);
    gsi[i].dwX     = 0; /* Ignored unless gsi.dwFlags |= STARTF_USEPOSITION */
    gsi[i].dwY     = 0;
    gsi[i].dwXSize = 0; /* Ignored unless gsi.dwFlags |= STARTF_USESIZE */
    gsi[i].dwYSize = 0;
    gsi[i].dwFlags = STARTF_USESHOWWINDOW;
    gsi[i].wShowWindow = flags;

    sprintf(cmdline,"\"%s\" %s",exename,cmdlineopts);
    status=win_createprocess_utf8(exename,cmdline,inherits,
                                  detached?DETACHED_PROCESS:0,pwd,
                                  (void *)&gsi[i],(void *)&gpi[i]);
    /*
    status=CreateProcess(exename,cmdline,0,0,inherits,
                         detached?DETACHED_PROCESS:0,
                         0,(pwd!=NULL && pwd[0]=='\0') ? NULL : pwd,
                         &gsi[i],&gpi[i]);
    */
    if (!status)
        return(status);
    (*pnum)=i;
    return(gpi[i].dwProcessId);
    }


int detail_process(char *exename,char *cmdlineopts,int inherits,
                   int swflags,int dwflags,int cflags,char *pwd)

    {
    int     i;
    static char cmdline[500];

    if (gpii<0)
        gpii=0;
    i=gpii;
    gpii = (gpii+1)%MAXPROCESSES;
    /* Zero the init structures */
    memset(&gpi[i],0,sizeof(PROCESS_INFORMATION));
    memset(&gsi[i],0,sizeof(STARTUPINFO));
    gsi[i].cb      = sizeof(STARTUPINFO);
    gsi[i].dwX     = 0; /* Ignored unless gsi.dwFlags |= STARTF_USEPOSITION */
    gsi[i].dwY     = 0;
    gsi[i].dwXSize = 0; /* Ignored unless gsi.dwFlags |= STARTF_USESIZE */
    gsi[i].dwYSize = 0;
    gsi[i].wShowWindow = swflags;
    gsi[i].dwFlags = dwflags;
    sprintf(cmdline,"\"%s\" %s",exename,cmdlineopts);
    return(win_createprocess_utf8(exename,cmdline,inherits,cflags,pwd,
                                  (void *)&gsi[i],(void *)&gpi[i]));
    /*
    return(CreateProcess(exename,cmdline,0,0,inherits,cflags,0,pwd,
                         &gsi[i],&gpi[i]));
    */
    }


int win_createprocess_utf8(char *exename,char *cmdline,int inherits,int cflags,
                           char *pwd,void *si,void *pi)
                           
    {
    int status;
    short *exenamew,*cmdlinew,*pwdw;
    STARTUPINFOW *siw;
    STARTUPINFO *sii;
    static char *funcname="win_createprocess_utf8";

    /*
    ** VERY important not to pass pwd as empty string.  CreateProcess will fail.
    ** Pass a full path or NULL, but NOT an empty string.
    */
    if (utf8_is_ascii(exename) && utf8_is_ascii(cmdline) && (pwd==NULL || utf8_is_ascii(pwd)))
        {
        int status;
        sii=(STARTUPINFO *)si;
        status=CreateProcess(exename,cmdline,0,0,inherits,cflags,0,
                             pwd==NULL?pwd:(pwd[0]=='\0'?NULL:pwd),
                             sii,(LPPROCESS_INFORMATION)pi);
        return(status);
        }
    utf8_to_utf16_alloc((void **)&exenamew,exename);
    utf8_to_utf16_alloc((void **)&cmdlinew,cmdline);
    if (pwd!=NULL && pwd[0]!='\0')
        utf8_to_utf16_alloc((void **)&pwdw,pwd);
    else
        pwdw=NULL;
    willus_mem_alloc_warn((void **)&siw,sizeof(STARTUPINFOW),funcname,10);
    memset(siw,0,sizeof(STARTUPINFOW));
    sii=(LPSTARTUPINFO)si;
    siw->cb=sizeof(STARTUPINFOW);
    siw->dwX = sii->dwX;
    siw->dwY = sii->dwY;
    siw->dwXSize = sii->dwXSize;
    siw->dwYSize = sii->dwYSize;
    siw->wShowWindow = sii->wShowWindow;
    siw->dwFlags = sii->dwFlags;
    status=CreateProcessW((LPWSTR)exenamew,(LPWSTR)cmdlinew,0,0,inherits,cflags,0,(LPWSTR)pwdw,
                          siw,(LPPROCESS_INFORMATION)pi);
    willus_mem_free((double **)&siw,funcname);
    willus_mem_free((double **)&pwdw,funcname);
    willus_mem_free((double **)&cmdlinew,funcname);
    willus_mem_free((double **)&exenamew,funcname);
    return(status);
    }


int process_done(int *exitcode)

    {
    return(process_done_ex(-1,exitcode));
    }


int process_done_ex(int procnum,int *exitcode)

    {
    int status,i;
    DWORD   altstatus;

    if (procnum<0 && gpii<0)
        return(1);
    i=procnum<0 ? (gpii+MAXPROCESSES-1)%MAXPROCESSES : procnum%MAXPROCESSES;
    status=GetExitCodeProcess(gpi[i].hProcess,&altstatus);
    (*exitcode)=altstatus;
    return(!status || (*exitcode)!=259);
    }


int win_terminate_process(int procnum)

    {
    int i,excode,status;

    if (gpii<0)
        return(-1);
    if (process_done_ex(procnum,&excode))
        return(-1);
    i=procnum<0 ? (gpii+MAXPROCESSES-1)%MAXPROCESSES : procnum%MAXPROCESSES;
    status=TerminateProcess(gpi[i].hProcess,10);
    if (status)
        return(0);
    return(-2);
    }


void *win_process_handle(void)

    {
    int i;

    if (gpii<0)
        return(0);
    i=(gpii+MAXPROCESSES-1)%MAXPROCESSES;
    return((void *)gpi[i].hProcess);
    }


void win_sleep(int ms)

    {
    Sleep(ms);
    }


int win_setdir(char *directory)

    {
    return(SetCurrentDirectory(directory));
    }


wmetafile *win_emf_clipboard_ex(int type)

    {
    HENHMETAFILE    hemf;

    if (!OpenClipboard(type==0?NULL:GetDesktopWindow()))
        return(NULL);
    hemf=(HENHMETAFILE)GetClipboardData(CF_ENHMETAFILE);
    return((wmetafile *)hemf);
    }


/*
** Play a metafile into a bitmap.
**
**
** Returns 0 for OK
**         1 for metafile not found
**
*/
wmetafile *win_emf_clipboard(void)

    {
    HENHMETAFILE    hemf;

    if (!OpenClipboard(GetDesktopWindow()))
        return(NULL);
    hemf=(HENHMETAFILE)GetClipboardData(CF_ENHMETAFILE);
    return((wmetafile *)hemf);
    }


int win_text_file_to_clipboard(char *filename,FILE *out)

    {
    return(win_text_file_to_clipboard_ex(filename,out,0));
    }
/*
** Followed example at this link:
** http://msdn.microsoft.com/library/default.asp?url=/library/en-us/winui/WinUI/WindowsUserInterface/DataExchange/Clipboard/UsingtheClipboard.asp#_win32_Copying_Information_to_the_Clipboard
**
*/
int win_text_file_to_clipboard_ex(char *filename,FILE *out,int nocrs)

    {
    FILE *f;
    char *buf,*p;
    int size;
    static char *funcname="win_text_file_to_clipboard";

    f=wfile_fopen_utf8(filename,"rb");
    if (f==NULL)
        {
        nprintf(out,"Cannot open file %s to put to clipboard.\n",filename);
        return(-1);
        }
    fseek(f,0L,2);
    size=ftell(f);
    fseek(f,0L,0);
    if (!willus_mem_alloc((double **)&buf,size+1,funcname))
        {
        fclose(f);
        nprintf(out,"Cannot allocate memory to put file %s to clipboard.\n",filename);
        return(-2);
        }
    p=GlobalLock(buf);
    if (fread(p,1,size,f)<size)
        {
        GlobalUnlock(buf);
        willus_mem_free((double **)&buf,funcname);
        fclose(f);
        nprintf(out,"Error reading file %s to memory.\n",filename);
        return(-3);
        }
    fclose(f);
    p[size]='\0';
    if (nocrs)
        cr_filter(p);
    GlobalUnlock(buf);
    if (!OpenClipboard(GetDesktopWindow()))
        {
        willus_mem_free((double **)&buf,funcname);
        nprintf(out,"Error opening clipboard for file %s.\n",filename);
        return(-4);
        }
    EmptyClipboard();
    if (!SetClipboardData(CF_TEXT,buf))
        {
        willus_mem_free((double **)&buf,funcname);
        nprintf(out,"Error putting file %s data to clipboard.\n",filename);
        return(-5);
        }
    CloseClipboard();
    /*  Don't free the memory.  The Clipboard will do it when it empties it. */
    /*
    willus_mem_free((double **)&buf,funcname);
    */
    return(0);
    }


static void cr_filter(char *s)

    {
    int i,j;

    for (i=j=0;s[i]!='\0';i++)
        {
        if (s[i]=='\r')
            continue;
        if (s[i]=='\t')
            s[j]=' ';
        else
            if (i!=j)
                s[j]=s[i];
        j++;
        }
    s[j]='\0';
    }


/*
** Followed example at this link:
** http://msdn.microsoft.com/library/default.asp?url=/library/en-us/winui/WinUI/WindowsUserInterface/DataExchange/Clipboard/UsingtheClipboard.asp#_win32_Copying_Information_to_the_Clipboard
**
*/
int win_buf_to_clipboard(char *lbuf,FILE *out)

    {
    char *buf,*p;
    int size;
    static char *funcname="win_buf_to_clipboard";

    size=strlen(lbuf);
    if (!willus_mem_alloc((double **)&buf,size+1,funcname))
        {
        nprintf(out,"Cannot allocate memory to put text to clipboard.\n");
        return(-1);
        }
    p=GlobalLock(buf);
    strcpy(p,lbuf);
    GlobalUnlock(buf);
    if (!OpenClipboard(GetDesktopWindow()))
        {
        willus_mem_free((double **)&buf,funcname);
        nprintf(out,"Error opening clipboard for text put.\n");
        return(-2);
        }
    EmptyClipboard();
    if (!SetClipboardData(CF_TEXT,buf))
        {
        willus_mem_free((double **)&buf,funcname);
        nprintf(out,"Error putting text data to clipboard.\n");
        return(-3);
        }
    CloseClipboard();
    /*  Don't free the memory.  The Clipboard will do it when it empties it. */
    return(0);
    }




/*
** Followed example at this link:
** http://msdn.microsoft.com/library/default.asp?url=/library/en-us/winui/WinUI/WindowsUserInterface/DataExchange/Clipboard/UsingtheClipboard.asp#_win32_Copying_Information_to_the_Clipboard
**
*/
char *win_clipboard_to_buf(FILE *out)

    {
    char *buf;
    static char *funcname="win_clipboard_to_buf";

    if (!OpenClipboard(GetDesktopWindow()))
        {
        willus_mem_free((double **)&buf,funcname);
        nprintf(out,"Error opening clipboard.\n");
        return(NULL);
        }
    return((char *)GetClipboardData(CF_TEXT));
    }


int win_clipboard_has_bitmap(void)

    {
    return(IsClipboardFormatAvailable(CF_BITMAP));
    }


int win_clipboard_has_text(void)

    {
    return(IsClipboardFormatAvailable(CF_TEXT));
    }


/*
** The handle returned by this function should ONLY be passed
** to win_emf_into_emf() as the destination file, or to
** win_emf_close_created_metafile().
*/
wmetafile *win_emf_create(double width_in,double height_in)

    {
    RECT rect;
    HDC  hdc;

    rect.left        = 0.;
    rect.right       = rect.left + width_in*2540.;
    rect.top         = 0.;
    rect.bottom      = rect.top + height_in*2540.;
    hdc = CreateEnhMetaFile(NULL,NULL,width_in<0 ? NULL : &rect,NULL);
    return((wmetafile *)hdc);
    }


/*
** This MUST be called before you can do any other wmetafile
** function other than win_emf_into_emf().
*/
wmetafile *win_emf_close_created_metafile(wmetafile *wmf)

    {
    HDC hdc;
    HENHMETAFILE    hemf;

    hdc=(HDC)wmf;
    hemf = CloseEnhMetaFile(hdc);
    /* DeleteDC(hdc) doesn't seem to be necessary--the call fails if tried. */
    return((wmetafile *)hemf);
    }


void win_clipboard_close(void)

    {
    CloseClipboard();
    }


void win_emf_clipboard_close(void)

    {
    CloseClipboard();
    }


/*
** Doesn't work as of 11-21-2008
*/
wmetafile *win_emf_from_metafile(char *metafile)

    {
    char *buf;
    HENHMETAFILE newbuf;
    int size,nr;
    static char *funcname="win_emf_from_file_ex";
    METAFILEPICT mfp;
    HDC hdc;
    void *vp;
    FILE *f;

    size=wfile_size(metafile);
    if (size<=0)
        return(NULL);
    willus_mem_alloc_warn(&vp,size,funcname,10);
    buf=(char *)vp;
    f=wfile_fopen_utf8(metafile,"rb");
    nr=fread(buf,1,size,f);
    fclose(f);
    if (nr<size)
        {
        willus_mem_free((double **)&buf,funcname);
        return(NULL);
        }
    mfp.mm=MM_ANISOTROPIC;
    mfp.xExt=mfp.yExt=0;
    mfp.hMF=(HMETAFILE)buf;
    hdc=CreateDC("WINSPOOL","WinSlideNT",NULL,NULL);
    newbuf=SetWinMetaFileBits(size,(CONST BYTE *)buf,hdc,&mfp);
    willus_mem_free((double **)&buf,funcname);
    if (hdc!=NULL)
        DeleteDC(hdc);
    return((wmetafile *)newbuf);
    }


wmetafile *win_emf_from_file(char *filename)

    {
    /*
    printf("win_emf_from_file not complete yet.\n");
    exit(20);
    */
    return((wmetafile *)GetEnhMetaFile(filename));
    }


int win_emf_write_to_file(wmetafile *wmf,char *filename)

    {
    FILE *f;
    int status;

    f=wfile_fopen_utf8(filename,"wb");
    if (f==NULL)
        return(-1);
    status=win_emf_write(wmf,f);
    if (status)
        return(status-1);
    fclose(f);
    return(0);
    }


int win_emf_write(wmetafile *wmf,FILE *f)

    {
    HENHMETAFILE hemf;
    char *x;
    int size,status;
    static char *funcname="win_emf_write";

    hemf=(HENHMETAFILE)wmf;
    size=GetEnhMetaFileBits(hemf,0,NULL);
    if (!willus_mem_alloc((double **)&x,size,funcname))
        return(-1);
    GetEnhMetaFileBits(hemf,size,(void *)x);
    status = (fwrite(x,1,size,f)<size);
    willus_mem_free((double **)&x,funcname);
    if (status)
        return(-2);
    return(0);
    }


void win_emf_close(wmetafile *wmf,int close_clipboard)

    {
    HENHMETAFILE hemf;

    hemf=(HENHMETAFILE)wmf;
    DeleteEnhMetaFile(hemf);
    if (close_clipboard)
        CloseClipboard();
    }


/*
** orientation = 0 (Portrait) or 1 (Landscape)
*/
int win_emf_write_prn(wmetafile *wmf,char *printer,char *psfile,
                      int *left,int *bottom,int *right,int *top)

    {
    HDC     hDC;
    RECT    rect;
    DOCINFO doc;
    HENHMETAFILE hemf;
    ENHMETAHEADER   header;
    double  page_width_in,page_height_in,page_width_pels,page_height_pels;
    double  page_hor_dpi,page_vert_dpi;
    double  image_width_in,image_height_in;
    double  margin_hor_in,margin_vert_in;

    hemf=(HENHMETAFILE)wmf;
    // Get size of print-out
    GetEnhMetaFileHeader(hemf,sizeof(ENHMETAHEADER),&header);


    hDC = CreateDC("WINSPOOL",printer,NULL,NULL);
    if (hDC==NULL)
        return(-1);

    page_width_in    = (double)GetDeviceCaps(hDC,HORZSIZE)/25.4;
    page_height_in   = (double)GetDeviceCaps(hDC,VERTSIZE)/25.4;
printf("Page = %g x %g inches\n",page_width_in,page_height_in);
    page_width_pels  = GetDeviceCaps(hDC,HORZRES);
    page_height_pels = GetDeviceCaps(hDC,VERTRES);
    page_hor_dpi     = page_width_pels/page_width_in;
    page_vert_dpi    = page_height_pels/page_height_in;

    image_width_in   = (header.rclFrame.right-header.rclFrame.left)/2540.;
    image_height_in  = (header.rclFrame.bottom-header.rclFrame.top)/2540.;
printf("EMF = %g x %g inches\n",image_width_in,image_height_in);

    margin_hor_in    = (page_width_in-image_width_in)/2.;
    margin_vert_in   = (page_height_in-image_height_in)/2.;

    /* Metafile "Frame" is in hundredths of mm */
    /* PlayEnhMetaFile needs units of pels */
    /* Bounding box needs 72 dpi */

    rect.left        = margin_hor_in*page_hor_dpi;
    rect.right       = rect.left + image_width_in*page_hor_dpi;
    rect.top         = margin_vert_in*page_vert_dpi;
    rect.bottom      = rect.top + image_height_in*page_vert_dpi;

    (*left)          = 18+margin_hor_in*72.;
    (*right)         = (*left)+image_width_in*72.;
    (*bottom)        = 18+margin_vert_in*72.;
    (*top)           = (*bottom)+image_height_in*72.;


    // Set up document info
    doc.cbSize = sizeof(DOCINFO);
    doc.lpszDocName = "Windows EMF file converted to Postscript";
    doc.lpszOutput = psfile;
    doc.lpszDatatype = 0;
    doc.fwType = 0;

    // Start printing
    StartDoc(hDC,&doc);

    // Play the metafile into the device context
    PlayEnhMetaFile(hDC,hemf,&rect);

    // End printing
    EndDoc(hDC);
    DeleteDC(hDC);
    return(0);
    }


/*
** Play the source metafile into the destination context.
**
** dest must have been created using win_emf_create() function.
**
** dist_from_left_in = inches from left side of page where the left
**                     side of the injected image will start.
** dist_from_top_in  = inches from top of page where the top of the
**                     injected image will start.
**
** If either dist... values are < -900, then the image is auto-centered.
**
** scale_factor = 1.0 for actual size.
**
*/
int win_emf_into_emf(wmetafile *dest,wmetafile *src,
                     double dist_from_left_in,
                     double dist_from_top_in,
                     double scale_factor)

    {
    HDC     hDC;
    RECT    rect;
    HENHMETAFILE hemf;
    ENHMETAHEADER   header;
    double  page_width_in,page_height_in,page_width_pels,page_height_pels;
    double  page_hor_dpi,page_vert_dpi;
    double  image_width_in,image_height_in;

    hemf=(HENHMETAFILE)src;
    // Get size of print-out
    GetEnhMetaFileHeader(hemf,sizeof(ENHMETAHEADER),&header);

    // Set up bounding box: convert hundredths of mm to 300 dpi

    // Get device context
    hDC = (HDC)dest;
    if (hDC==NULL)
        return(-1);

    page_width_in    = (double)GetDeviceCaps(hDC,HORZSIZE)/25.4;
    page_height_in   = (double)GetDeviceCaps(hDC,VERTSIZE)/25.4;
    page_width_pels  = GetDeviceCaps(hDC,HORZRES);
    page_height_pels = GetDeviceCaps(hDC,VERTRES);
    page_hor_dpi     = page_width_pels/page_width_in;
    page_vert_dpi    = page_height_pels/page_height_in;

    image_width_in   = (header.rclFrame.right-header.rclFrame.left)/2540.;
    image_height_in  = (header.rclFrame.bottom-header.rclFrame.top)/2540.;

    if (dist_from_left_in < -900.)
        dist_from_left_in  = (page_width_in-image_width_in)/2.;
    if (dist_from_top_in < -900.)
        dist_from_top_in = (page_height_in-image_height_in)/2.;

    /* Metafile "Frame" is in hundredths of mm */
    /* PlayEnhMetaFile needs units of pels */
    /* Bounding box needs 72 dpi */

    rect.left        = dist_from_left_in*page_hor_dpi;
    rect.right       = rect.left + image_width_in*page_hor_dpi*scale_factor;
    rect.top         = dist_from_top_in*page_vert_dpi;
    rect.bottom      = rect.top + image_height_in*page_vert_dpi*scale_factor;

    // Set up document info
    /*
    doc.cbSize = sizeof(DOCINFO);
    doc.lpszDocName = "Windows EMF file";
    doc.lpszOutput = psfile;
    */
    // Start printing
    /*
    StartDoc(hDC,&doc);
    */

    // Play the metafile into the device context
    PlayEnhMetaFile(hDC,hemf,&rect);

    // End printing
    /*
    EndDoc(hDC);
    */

    /*
    DeleteDC(hDC);
    */
    return(0);
    }


int win_still_open(void *winptr)

    {
    int i;

    for (i=0;i<MAXNEWWIN;i++)
        if (newwin[i].used && newwin[i].handle==winptr)
            return(1);
    return(0);
    }


/*
** Start new thread for new window.
*/
void *win_create(char *title,int xpos,int ypos,int width,int height,
                 int scrollbars,void *callback)

    {
    static int callcount=0;
    int i;
    NEWWIN *nw;

    if (callcount==0)
        for (i=0;i<MAXNEWWIN;i++)
            newwin[i].used=0;
    callcount++;
    for (i=0;i<MAXNEWWIN;i++)
        if (newwin[i].used==0)
            break;
    if (i>=MAXNEWWIN)
        {
        printf("win_create() out of NEWWIN structures!  Max = %d.\n",MAXNEWWIN);
        exit(10);
        }
    nw=&newwin[i];
    nw->used = 1;
    nw->width = width;
    nw->height = height;
    nw->xpos = xpos;
    nw->ypos = ypos;
    nw->callback = callback;
    strncpy(nw->title,title,511);
    nw->title[511]='\0';
    nw->scrollbars = scrollbars;
    nw->parent = GetActiveWindow();
    nw->handle = NULL;

    /* Creat new thread which will create the window */
    nw->newthread=(void *)CreateThread(
                NULL, // Security attributes (NULL=default)
                0, // Stack size.  0 = use size of parent thread
                (LPTHREAD_START_ROUTINE)win_new_thread,
                (LPVOID)nw, // Passed to win_new_thread().
                0, // CreationFlags.  0 = run immediately
                (LPDWORD)&nw->thread_id);
    if (nw->newthread==NULL)
        {
        printf("Error creating new thread in win_create()!\n");
        exit(11);
        }
    /* Wait for handle to get assigned */
    while (nw->handle==NULL)
        win_sleep(100);
    return(nw->handle);
    }


static DWORD WINAPI win_new_thread(LPVOID arg)

    {
    NEWWIN *nw;

    nw=(NEWWIN *)arg;
    nw->hinstance=(HINSTANCE)GetModuleHandle(NULL);

    if (nw->width<0)
        nw->width=640;
    if (nw->height<0)
        nw->height=480;
    nw->wndclass.cbSize        = sizeof(nw->wndclass);
    nw->wndclass.style         = CS_HREDRAW | CS_VREDRAW;
    nw->wndclass.lpfnWndProc   = (WNDPROC)(nw->callback==NULL
                                 ? (void *)win_defcallback
                                 : (void *)nw->callback);
    nw->wndclass.cbClsExtra    = 0;
    nw->wndclass.cbWndExtra    = 0;
    nw->wndclass.hInstance     = nw->hinstance;
    nw->wndclass.hIcon         = NULL;
    nw->wndclass.hCursor       = NULL;
    nw->wndclass.hbrBackground = (HBRUSH)GetStockObject(BLACK_BRUSH);
    nw->wndclass.lpszMenuName  = NULL;
    nw->wndclass.lpszClassName = nw->title;
    nw->wndclass.hIconSm       = NULL;
    RegisterClassEx(&nw->wndclass);
    nw->winflags = WS_OVERLAPPEDWINDOW|WS_SYSMENU;
    if (nw->scrollbars)
        nw->winflags |= WS_VSCROLL|WS_HSCROLL;
    nw->hwnd = CreateWindowEx(0L, // Extended style
                          nw->title, // Class name
                          nw->title, // Window name
                          nw->winflags, // Style flags
                          nw->xpos, // X position
                          nw->ypos, // Y position
                          nw->width, // Width (pels)
                          nw->height, // Height (pels)
                          nw->parent, // Parent window handle
                          NULL, // Menu handle
                          (HINSTANCE)nw->hinstance, // Module instance
                          NULL); // Passed to window through CREATESTRUCT
    ShowWindow(nw->hwnd,SW_SHOWNOACTIVATE);
    UpdateWindow(nw->hwnd);
    SetWindowText(nw->hwnd,nw->title);
    nw->handle=(void *)nw->hwnd;
    while (GetMessage(&nw->msg,NULL,0,0))
         {
         TranslateMessage(&nw->msg);
         DispatchMessage(&nw->msg);
         }
    nw->used=0;
    return(nw->msg.wParam);
    }


static LRESULT CALLBACK win_defcallback(HWND hwnd,UINT iMsg,WPARAM wParam,
                                        LPARAM lParam)

    {
    switch (iMsg)
        {
        case WM_CREATE:
            return(0);
        case WM_CHAR:
            if (wParam==0x1b)
                PostQuitMessage(0);
            return(0);
        case WM_DESTROY:
            PostQuitMessage(0);
            return(0);
        }
    return(DefWindowProc(hwnd,iMsg,wParam,lParam));
    }


void win_update(void *handle)

    {
    HWND    hwnd;

    hwnd=(HWND)handle;
    UpdateWindow(hwnd);
    }


void win_set_foreground(void *handle)

    {
    HWND    hwnd;

    hwnd=(HWND)handle;
    SetForegroundWindow(hwnd);
    }


void win_destroy(void *handle)

    {
    HWND  hwnd;

    hwnd=(HWND)handle;
    DestroyWindow(hwnd);
    PostQuitMessage(0);
    }


/*
** Returns -1 for can't get.
**          0 for low/idle
**          1 for normal
**          2 for high
**          3 for realtime
*/
int win_get_priority(void)

    {
    int     pri;

    pri=GetPriorityClass(GetCurrentProcess());
    if (pri==IDLE_PRIORITY_CLASS)
        pri=0;
    else if (pri==NORMAL_PRIORITY_CLASS)
        pri=1;
    else if (pri==HIGH_PRIORITY_CLASS)
        pri=2;
    else if (pri==REALTIME_PRIORITY_CLASS)
        pri=3;
    return(pri);
    }


/*
** See win_get_priority().  Returns 0 if can't set.
*/
int win_set_priority(int pri)

    {
    int     status;
    static int wpri[4]={IDLE_PRIORITY_CLASS,NORMAL_PRIORITY_CLASS,
                        HIGH_PRIORITY_CLASS,REALTIME_PRIORITY_CLASS};

    if (pri<0 || pri>3)
        return(0);
    status=SetPriorityClass(GetCurrentProcess(),wpri[pri]);
    return(status);
    }



/*
** Copy to file, including printer ports.
*/
int win_copy_file(char *destfile,char *srcfile)

    {
    long        size,sizeleft;
    int         blocksize;
    int         maxblock;
    static char buf[16384];
    FILE       *f;
    int         n,nw;
    HANDLE      h;

    h = CreateFile(destfile,GENERIC_WRITE,0,0,OPEN_ALWAYS,
                            FILE_ATTRIBUTE_NORMAL,0);
    if (h==INVALID_HANDLE_VALUE)
        return(-1);
    maxblock = 16384;
    f=wfile_fopen_utf8(srcfile,"rb");
    if (f==NULL)
        return(-2);
    fseek(f,0L,2);
    size=ftell(f);
    fseek(f,0L,0);
    for (sizeleft=size;sizeleft>0;sizeleft -= blocksize)
        {
        if (sizeleft>maxblock)
            blocksize=maxblock;
        else
            blocksize=sizeleft;
        if ((n=fread(buf,1,blocksize,f))<blocksize)
            {
            fclose(f);
            CloseHandle(h);
            return(-3);
            }
        WriteFile(h,buf,n,(void *)&nw,0);
        if (nw!=n)
            {
            fclose(f);
            CloseHandle(h);
            return(-4);
            }
        }
    fclose(f);
    CloseHandle(h);
    return(0);
    }




int win_fileattr_to_wfile(int winattr)

    {
    int     s;

    s=0;
    if (winattr&FILE_ATTRIBUTE_ARCHIVE)
        s |= WFILE_ARCHIVE;
    if (winattr&FILE_ATTRIBUTE_DIRECTORY)
        s |= WFILE_DIR;
    if (winattr&FILE_ATTRIBUTE_HIDDEN)
        s |= WFILE_HIDDEN;
    if (winattr&FILE_ATTRIBUTE_READONLY)
        s |= WFILE_READONLY;
    if (winattr&FILE_ATTRIBUTE_SYSTEM)
        s |= WFILE_SYSTEM;
    return(s);
    }


void win_windate_to_tm(struct tm *filedate,void *wtime)

    {
    FILETIME    ltime;

    FileTimeToLocalFileTime((FILETIME *)wtime,&ltime);
    win_windate_to_tm_direct(filedate,&ltime);
    }


void win_set_windate_warn(int status)

    {
    windate_warn=status;
    }


void win_windate_to_tm_direct(struct tm *filedate,void *wtime)

    {
    SYSTEMTIME  stime;
    time_t      t;
    struct tm   lt;

    FileTimeToSystemTime((FILETIME *)wtime,&stime);
    /* If the year is too far back, the mktime() will return a -1 and */
    /* that will cause the localtime() function to bomb.              */
    if (stime.wYear<1975)
        stime.wYear=1975;
    if (stime.wMonth<1 || stime.wMonth>12)
        stime.wMonth=1;
    if (stime.wDay<1 || stime.wDay>31)
        stime.wDay=1;
    if (stime.wHour>24)
        stime.wHour=0;
    if (stime.wMinute>59)
        stime.wMinute=0;
    if (stime.wSecond>59)
        stime.wSecond=0;
    if (stime.wDayOfWeek>6)
        stime.wDayOfWeek=-1;
    /* ANSI C 32-bit date structure can only handle dates up to 2036 */
    if (stime.wYear > 2036)
        {
        if (windate_warn)
            printf("Warning:  File date beyond 2036 in win_windate_to_tm_direct()!\n");
        stime.wYear=2036;
        }
    filedate->tm_sec  = stime.wSecond;
    filedate->tm_min  = stime.wMinute;
    filedate->tm_hour = stime.wHour;
    filedate->tm_mday = stime.wDay;
    filedate->tm_mon  = stime.wMonth-1;
    filedate->tm_year = stime.wYear-1900;
    filedate->tm_wday = stime.wDayOfWeek;    /* Sun = 0, Mon = 1, ... */
    filedate->tm_yday = -1;
    filedate->tm_isdst= -1;
/*
printf("date:  %d-%d-%d, %d:%d:%d (wday=%d)\n",
filedate->tm_year+1900,filedate->tm_mon+1,filedate->tm_mday,
filedate->tm_hour,filedate->tm_min,filedate->tm_sec,filedate->tm_wday);
*/
    t=mktime(filedate);
// printf("a\n");
    lt=(*localtime(&t));
// printf("b\n");
    filedate->tm_isdst= lt.tm_isdst;
    filedate->tm_yday = lt.tm_yday;
    }


int win_file_is_ntfs(char *filename)

    {
    char drive[16];
    char volname[64];
    char filesys[64];
    DWORD maxlen,flags;

    if (filename[0]!='\0' && filename[1]==':')
        sprintf(drive,"%c:\\",filename[0]);
    else
        {
        char *p;
        p=wfile_get_wd();
        sprintf(drive,"%c:\\",p[0]);
        }
    if (!GetVolumeInformation(drive,volname,63,NULL,&maxlen,&flags,filesys,63))
        return(-1);
    if (!stricmp(filesys,"ntfs"))
        return(1);
    return(0);
    }


/*
** Adjust for a bug in the way NTFS file dates are reported.
*/
void win_ntfs_date_to_proper_date(struct tm *date)

    {
    time_t t;
    struct tm lt;

    time(&t);
    lt=(*localtime(&t));
    if (date->tm_isdst && !lt.tm_isdst)
        wfile_increment_hour(date);
    else if (!date->tm_isdst && lt.tm_isdst)
        wfile_decrement_hour(date);
    }


/*
** Adjust for a bug in the way NTFS file dates are reported.
*/
void win_proper_date_to_ntfs_date(struct tm *date)

    {
    time_t t;
    struct tm lt;

    time(&t);
    lt=(*localtime(&t));
    if (date->tm_isdst && !lt.tm_isdst)
        wfile_decrement_hour(date);
    else if (!date->tm_isdst && lt.tm_isdst)
        wfile_increment_hour(date);
    }
    


void win_tm_to_windate(void *fT,struct tm *date)

    {
    FILETIME   *fTime,fLocTime;
    SYSTEMTIME  sysTime;

    fTime=(FILETIME *)fT;
    sysTime.wDay = date->tm_mday;
    sysTime.wMonth = date->tm_mon+1;
    sysTime.wYear = date->tm_year+1900;
    sysTime.wMilliseconds = 0;
    sysTime.wSecond = date->tm_sec;
    sysTime.wMinute = date->tm_min;
    sysTime.wHour = date->tm_hour;
    SystemTimeToFileTime(&sysTime,&fLocTime);
    LocalFileTimeToFileTime(&fLocTime,fTime);
    }


void win_file_windate_to_tm(struct tm *filedate,void *wtime,char *filename)

    {
    win_windate_to_tm(filedate,wtime);
    if (win_file_is_ntfs(filename))
        win_ntfs_date_to_proper_date(filedate);
    }


void win_file_windate_to_tm_direct(struct tm *filedate,void *wtime,char *filename)

    {
    win_windate_to_tm_direct(filedate,wtime);
    if (win_file_is_ntfs(filename))
        win_ntfs_date_to_proper_date(filedate);
    }


void win_tm_to_file_windate(void *fT,struct tm *dd,char *filename)

    {
    if (win_file_is_ntfs(filename))
        {
        struct tm  *date,_date;

        date=&_date;
        (*date) = (*dd);
        win_proper_date_to_ntfs_date(date);
        win_tm_to_windate(fT,date);
        }
    else
        win_tm_to_windate(fT,dd);
    }


void win_set_filetime(char *filename,struct tm *date)

    {
    HANDLE  h;
    FILETIME    fTime;

    h=CreateFile(filename,GENERIC_READ|GENERIC_WRITE,0,NULL,OPEN_ALWAYS,
                 FILE_ATTRIBUTE_NORMAL,NULL);
    if (h==INVALID_HANDLE_VALUE)
        return;
    win_tm_to_file_windate(&fTime,date,filename);
    SetFileTime(h,&fTime,&fTime,&fTime);
    CloseHandle(h);
    }


void win_set_mod_filetime(char *filename,struct tm *date)

    {
    HANDLE  h;
    FILETIME    fTime;

    h=CreateFile(filename,GENERIC_READ|GENERIC_WRITE,0,NULL,OPEN_ALWAYS,
                 FILE_ATTRIBUTE_NORMAL,NULL);
    if (h==INVALID_HANDLE_VALUE)
        {
        h=CreateFile(filename,GENERIC_READ|GENERIC_WRITE,0,NULL,OPEN_ALWAYS,
                 FILE_ATTRIBUTE_NORMAL|FILE_FLAG_BACKUP_SEMANTICS,NULL);
        if (h==INVALID_HANDLE_VALUE)
            {
            printf("win_set_mod_filetime:  invalid handle on '%s'\n",filename);
            return;
            }
        }
    win_tm_to_file_windate(&fTime,date,filename);
    if (!SetFileTime(h,NULL,NULL,&fTime))
        printf("win_set_mod_filetime:  SetFileTime fails.\n");
    CloseHandle(h);
    }


#ifndef NO_FILELIST
int win_most_recent_in_path(char *exactname,char *wildcard)

    {
    char *p;
    static char path[4096];
    static char dir[1024];
    static char file[1024];
    char  tfile[512];
    int   index;
    FILELIST *fl,_fl;

    fl=&_fl;
    filelist_init(fl);
    p=getenv("PATH");
    if (p==NULL)
        path[0]='\0';
    else
        strcpy(path,p);
    index=0;
    exactname[0]='\0';
    while (nextdir(dir,path,&index))
        {
        wfile_fullname(file,dir,wildcard);
        filelist_fill_from_disk_1(fl,file,0,0);
        if (fl->n<=0)
            {
            filelist_free(fl);
            continue;
            }
        filelist_sort_by_date(fl);
        wfile_fullname(tfile,fl->dir,fl->entry[fl->n-1].name);
        filelist_free(fl);
        if (exactname[0]=='\0' || wfile_newer(tfile,exactname)>0)
            strcpy(exactname,tfile);
        }
    return(exactname[0]!='\0');
    }
#endif


int win_which(char *exactname,char *exename)

    {
    char *p;
    static char basename[MAXFILENAMELEN];
    static char path[4096];
    static char dir[4096];
    static char file[4096];
    int   index;

    strcpy(basename,exename);
    if (basename[0]=='\"' && basename[strlen(basename)-1]=='\"')
        {
        basename[strlen(basename)-1]='\0';
        memmove(basename,&basename[1],strlen(basename));
        }
    p=getenv("PATH");
    if (p==NULL)
        path[0]='\0';
    else
        strcpy(path,p);
    if (setbase(exactname,basename,"com"))
        {
        if (wfile_status(exactname)==1)
            return(2);
        if (setbase(exactname,basename,"exe") && wfile_status(exactname)==1)
            return(3);
        if (setbase(exactname,basename,"bat") && wfile_status(exactname)==1)
            return(4);
        }
    if (wfile_status(basename)==1)
        {
        strcpy(exactname,basename);
        return(1);
        }
    index=0;
    while (nextdir(dir,path,&index))
        {
        if (setbase(exactname,basename,"com"))
            {
            wfile_fullname(file,dir,exactname);
            if (wfile_status(file)==1)
                {
                strcpy(exactname,file);
                return(5);
                }
            if (setbase(exactname,basename,"exe"))
                {
                wfile_fullname(file,dir,exactname);
                if (wfile_status(file)==1)
                    {
                    strcpy(exactname,file);
                    return(6);
                    }
                }
            if (setbase(exactname,basename,"bat"))
                {
                wfile_fullname(file,dir,exactname);
                if (wfile_status(file)==1)
                    {
                    strcpy(exactname,file);
                    return(7);
                    }
                }
            }
        wfile_fullname(file,dir,basename);
        if (wfile_status(file)==1)
            {
            strcpy(exactname,file);
            return(8);
            }
        }
    return(0);
    }


static int nextdir(char *dir,char *path,int *index)

    {
    int i,j;

    i=(*index);
    for (;path[i]==';' || path[i]==' ' || path[i]=='\t';i++);
    if (path[i]=='\0')
        {
        (*index)=i;
        return(0);
        }
    for (j=0;path[i]!=';' && path[i]!='\0';i++)
        dir[j++]=path[i];
    (*index)=i;
    dir[j]='\0';
    clean_line(dir);
    if (dir[0]=='\"' && dir[strlen(dir)-1]=='\"')
        {
        memmove(dir,&dir[1],strlen(dir));
        dir[strlen(dir)-1]='\0';
        clean_line(dir);
        }
    return(strlen(dir)>0);
    }


static int setbase(char *dest,char *filename,char *ext)

    {
    int   i;

    strcpy(dest,filename);
    i=strlen(filename)-4;
    if (i>0)
        {
        if (!stricmp(&filename[i],".com")
               || !stricmp(&filename[i],".exe")
               || !stricmp(&filename[i],".bat"))
            return(0);
        }
    strcat(dest,".");
    strcat(dest,ext);
    return(1);
    }

/*
** Returns NZ for success.
*/
int win_thread_terminate(void *thread_id,int exitcode)

    {
    int status;

    status=(int)TerminateThread((HANDLE)thread_id,exitcode);
    win_thread_close(thread_id);
    return(status);
    }


void *win_thread_create(void *funcptr,void *data)

    {
    DWORD  id;
    return((void *)CreateThread(NULL,0,(LPTHREAD_START_ROUTINE)funcptr,(LPVOID)data,0,&id));
    }


void win_thread_close(void *thread_id)

    {
    CloseHandle((HANDLE)thread_id);
    }


void win_thread_exit(int exitcode)

    {
    ExitThread(exitcode);
    }


/*
** Use NULL if you don't want to get(?).
** ctime = last copied
** mtime = last modified
** atime = last accessed
*/
int win_getfiletimes(void *_atime,void *_ctime,void *_mtime,char *filename)

    {
    HANDLE      handle;
    FILETIME    *atime,*ctime,*mtime;

    atime=(FILETIME *)_atime;
    ctime=(FILETIME *)_ctime;
    mtime=(FILETIME *)_mtime;
    handle=(HANDLE)CreateFile(filename,GENERIC_READ,0,NULL,
                OPEN_EXISTING,FILE_ATTRIBUTE_NORMAL,NULL);
    if (handle==INVALID_HANDLE_VALUE)
        return(0);
    if (!GetFileTime(handle,ctime,atime,mtime))
        {
        CloseHandle(handle);
        return(0);
        }
    CloseHandle(handle);
    return(-1);
    }


/*
** Use NULL if you don't want to set.
** ctime = last copied
** mtime = last modified
** atime = last accessed
*/
int win_setfiletimes(void *_atime,void *_ctime,void *_mtime,char *filename)

    {
    HANDLE      handle;
    FILETIME    *atime,*ctime,*mtime;

    atime=(FILETIME *)_atime;
    ctime=(FILETIME *)_ctime;
    mtime=(FILETIME *)_mtime;
    handle=(HANDLE)CreateFile(filename,GENERIC_READ|GENERIC_WRITE,
              0,NULL,OPEN_EXISTING,FILE_ATTRIBUTE_NORMAL,NULL);
    if (handle==INVALID_HANDLE_VALUE)
        return(0);
    if (!SetFileTime(handle,ctime,atime,mtime))
        {
        CloseHandle(handle);
        return(0);
        }
    CloseHandle(handle);
    return(-1);
    }


void win_filetime2tm(struct tm *filedate,void *_ftime)

    {
    FILETIME    ltime,*ftime;
    SYSTEMTIME  stime;

    ftime=(FILETIME *)_ftime;
    FileTimeToLocalFileTime(ftime,&ltime);
    FileTimeToSystemTime(&ltime,&stime);
    filedate->tm_sec  = stime.wSecond;
    filedate->tm_min  = stime.wMinute;
    filedate->tm_hour = stime.wHour;
    filedate->tm_mday = stime.wDay;
    filedate->tm_mon  = stime.wMonth-1;
    filedate->tm_year = stime.wYear-1900;
    filedate->tm_wday = stime.wDayOfWeek; /* Sun = 0, Mon = 1, ... */
    filedate->tm_yday = -1;
    filedate->tm_isdst= -1;
    }


void win_tm2filetime(void *_ftime,struct tm *date)

    {
    SYSTEMTIME stime;
    FILETIME ltime,*ftime;

    ftime=(FILETIME *)_ftime;
    stime.wYear = date->tm_year+1900;
    stime.wMonth = date->tm_mon+1;
    stime.wDayOfWeek = date->tm_wday;
    stime.wDay = date->tm_mday;
    stime.wHour = date->tm_hour;
    stime.wMinute = date->tm_min;
    stime.wSecond = date->tm_sec;
    stime.wMilliseconds = 0;
    SystemTimeToFileTime(&stime,&ltime);
    LocalFileTimeToFileTime(&ltime,ftime);
    }



static char winname[MAXFILENAMELEN];
static HWND targetwin1;
void *win_start_app_get_win(char *syscmd,char *wname,double sleeptime,
                            int ntries,FILE *out)

    {
    int count;

    strncpy(winname,wname,255);
    winname[255]='\0';
    system(syscmd);
    for (count=0;count<ntries;count++)
        {
        targetwin1=0;
        EnumWindows((WNDENUMPROC)EnumWndFind,0L);
        if (targetwin1!=0)
            break;
        if (count>1)
            nprintf(out,"Could not find window '%s'.\n",winname);
        win_sleep((int)(sleeptime*1000.));
        }
    if (targetwin1==0)
        return(NULL);
    win_sleep((int)(sleeptime*1000.));
    /*
    childwin=0;
    EnumChildWindows(targetwin1,(WNDENUMPROC)EnumChildList,0);
    */
    return((void *)targetwin1);
    }




void *win_find_window(char *wname)

    {
    strncpy(winname,wname,255);
    winname[255]='\0';
    targetwin1=0;
    EnumWindows((WNDENUMPROC)EnumWndFind,0L);
    return((void *)targetwin1);
    }


static BOOL CALLBACK EnumWndFind(HWND h,LPARAM lp)

    {
    char    buf[MAXFILENAMELEN];

    if (targetwin1!=0)
        return(TRUE);
    GetWindowText(h,buf,255);
    if (wfile_unix_style_match(winname,buf))
        targetwin1=h;
    return(TRUE);
    }


static char findtitle[256];
static int  kwpid;


/*
** Kills first window with title bar text that has <title> anywhere in it
*/
int win_kill_by_name(char *title)

    {
    HANDLE h;
    int status;

    strncpy(findtitle,title,255);
    findtitle[255]='\0';
    kwpid=0;
    EnumWindows((WNDENUMPROC)findprocid,0L);
    if (!kwpid)
        return(-1);
    h=OpenProcess(PROCESS_ALL_ACCESS,TRUE,kwpid);
    if (h!=NULL)
        {
        if (TerminateProcess(h,99))
            status=0;
        else
            status=-2;
        }
    else
        status=-3;
    CloseHandle(h);
    return(status);
    }


int win_kill_pid(int pid)

    {
    HANDLE h;
    int status;

    h=OpenProcess(PROCESS_ALL_ACCESS,TRUE,pid);
    if (h!=NULL)
        {
        if (TerminateProcess(h,99))
            status=0;
        else
            status=-2;
        }
    else
        status=-3;
    CloseHandle(h);
    return(status);
    }


static BOOL CALLBACK findprocid(HWND hwnd,LPARAM lp)

    {
    int n,cid;
    char buf[256];

    if (kwpid!=0)
        return(TRUE);
    n=GetWindowText(hwnd,buf,255);
    if (n<=0)
        buf[0]='\0';
    if (in_string(buf,findtitle)<0)
        return(TRUE);
    if (in_string(buf,"killproc")>=0)
        return(TRUE);
    GetWindowThreadProcessId(hwnd,(DWORD *)&kwpid);
    cid=GetCurrentProcessId();
    if (kwpid==cid)
        kwpid=0;
    return(TRUE);
    }


void win_get_desktop_directory(char *desktop,int maxlen)

    {
    static char *keyname1="software\\microsoft\\windows\\currentversion\\explorer\\shell folders";
    static char *keyname2=".default\\software\\microsoft\\windows\\currentversion\\explorer\\shell folders";
    char windir[256];
    char *p;
    int status;

    status=get_desktop_directory_1(desktop,maxlen,HKEY_CURRENT_USER,keyname1);
    if (!status)
        return;
    status=get_desktop_directory_1(desktop,maxlen,HKEY_USERS,keyname2);
    if (!status)
        return;
    p=getenv("USERPROFILE");
    if (p==NULL)
        GetWindowsDirectory(windir,255);
    else
        {
        strncpy(windir,p,255);
        windir[255]='\0';
        }
    wfile_fullname(desktop,windir,"Desktop");
    if (wfile_status(desktop)==0)
        {
        wfile_fullname(desktop,windir,"Bureau");
        if (wfile_status(desktop)!=2)
            wfile_fullname(desktop,windir,"Desktop");
        }
    }


static int get_desktop_directory_1(char *desktop,int maxlen,HKEY key_class,
                                   char *keyname)

    {
    HKEY newkey;
    char class[128];
    int classsize,subkeys,maxsubkeylen,maxclasslen,values,maxvalnamelen;
    int maxvaluelen,status,i;
    FILETIME ft;

    status=RegOpenKeyEx(key_class,keyname,0,KEY_ALL_ACCESS,&newkey);
    if (status!=ERROR_SUCCESS)
        {
        // printf("Error %d (%s) opening key.\n",status,win_lasterror());
        return(-1);
        }
    status=RegQueryInfoKey(newkey,class,(LPDWORD)&classsize,(LPDWORD)NULL,(LPDWORD)&subkeys,
                           (LPDWORD)&maxsubkeylen,(LPDWORD)&maxclasslen,(LPDWORD)&values,
                           (LPDWORD)&maxvalnamelen,(LPDWORD)&maxvaluelen,(LPDWORD)NULL,&ft);
    if (status!=ERROR_SUCCESS)
        {
        // printf("Error %d (%s) getting key info.\n",status,win_lasterror());
        RegCloseKey(newkey);
        return(-2);
        }
    for (i=0;i<values;i++)
        {
        int size,valuesize,type;
        char buf[512];
        char valuename[256];
        
        size=511;
        valuesize=255;
        status=RegEnumValue(newkey,(DWORD)i,valuename,(LPDWORD)&valuesize,(LPDWORD)NULL,
                            (LPDWORD)&type,(LPBYTE)buf,(LPDWORD)&size);
        if (status!=ERROR_SUCCESS)
            continue;
        if (!stricmp(valuename,"desktop"))
            {
            strncpy(desktop,buf,maxlen);
            desktop[maxlen-1]='\0';
            break;
            }
        }
    RegCloseKey(newkey);
    if (i<values)
        return(0);
    return(-3);
    } 


/*
** Starting at keyroot, look for the value name basename (optionally recursively).
** Return value data in data.
** Return 0 if found.  Negative if not.
*/
int win_registry_search(char *data,int maxlen,char *basename,char *keyroot,int recursive)

    {
    int status;

    status=win_registry_search1(data,maxlen,HKEY_CURRENT_USER,keyroot,basename,recursive);
    if (status==0)
        return(status);
    status=win_registry_search1(data,maxlen,HKEY_LOCAL_MACHINE,keyroot,basename,recursive);
    return(status);
    }


/* Get user or system path */
int win_get_path(char *path,int maxlen,int syspath)

    {
    int i,status;
    HKEY newkey;
    
    if (syspath)
        status=RegOpenKeyEx(HKEY_LOCAL_MACHINE,"SYSTEM\\CurrentControlSet\\Control\\Session Manager\\Environment",0,KEY_READ,&newkey);
    else
        status=RegOpenKeyEx(HKEY_CURRENT_USER,"Environment",0,KEY_READ,&newkey);
    if (status!=ERROR_SUCCESS)
        return(-1);
    for (i=0;1;i++)
        {
        int size,valuesize,type;
        char buf[1024];
        char valuename[256];
        
        size=1023;
        valuesize=255;
        status=RegEnumValue(newkey,(DWORD)i,valuename,(LPDWORD)&valuesize,(LPDWORD)NULL,
                            (LPDWORD)&type,(LPBYTE)buf,(LPDWORD)&size);
        if (status!=ERROR_SUCCESS)
            break;
        if (!stricmp(valuename,"path"))
            {
            strncpy(path,buf,maxlen-1);
            path[maxlen-1]='\0';
            RegCloseKey(newkey);
            return(0);
            }
        }
    RegCloseKey(newkey);
    return(-2);
    }


/* Set user or system path */
int win_set_path(char *path,int syspath)

    {
    int status;
    HKEY newkey;

    if (syspath)
        status=RegOpenKeyEx(HKEY_LOCAL_MACHINE,"SYSTEM\\CurrentControlSet\\Control\\Session Manager\\Environment",0,KEY_WRITE,&newkey);
    else
        status=RegOpenKeyEx(HKEY_CURRENT_USER,"Environment",0,KEY_WRITE,&newkey);
    if (status!=ERROR_SUCCESS)
        return(-1);
    status=RegSetValueEx(newkey,"PATH",0,REG_SZ,(unsigned char *)path,strlen(path)+1);
    if (status!=ERROR_SUCCESS)
        return(-2);
    RegCloseKey(newkey);
    return(0);
    }


static int win_registry_search1(char *value,int maxlen,HKEY key_class,char *keyname,char *searchvalue,int recursive)

    {
    HKEY newkey;
    char class[128];
    int classsize,subkeys,maxsubkeylen,maxclasslen,values,maxvalnamelen;
    int maxvaluelen,status,i;
    FILETIME ft;

    status=RegOpenKeyEx(key_class,keyname,0,KEY_READ,&newkey);
    if (status!=ERROR_SUCCESS)
        {
        /* printf("Error %d (%s) opening key.\n",status,win_lasterror()); */
        return(-1);
        }
    status=RegQueryInfoKey(newkey,class,(LPDWORD)&classsize,NULL,(LPDWORD)&subkeys,
                           (LPDWORD)&maxsubkeylen,(LPDWORD)&maxclasslen,(LPDWORD)&values,
                           (LPDWORD)&maxvalnamelen,(LPDWORD)&maxvaluelen,(LPDWORD)NULL,&ft);
    /* printf("%s: Subkeys = %d, values = %d\n",keyname,subkeys,values); */
    if (status!=ERROR_SUCCESS)
        {
        /* printf("Error %d (%s) getting key info.\n",status,win_lasterror()); */
        RegCloseKey(newkey);
        return(-2);
        }
    for (i=values-1;i>=0;i--)
        {
        int size,valuesize,type;
        char valuename[512],buf[512];
        
        size=511;
        valuesize=511;
        status=RegEnumValue(newkey,(DWORD)i,valuename,(LPDWORD)&valuesize,(LPDWORD)NULL,
                                   (LPDWORD)&type,(LPBYTE)buf,(LPDWORD)&size);
        if (status!=ERROR_SUCCESS)
            continue;
        if (!stricmp(valuename,searchvalue))
            {
            strncpy(value,buf,maxlen-1);
            value[maxlen-1]='\0';
            break;
            }
        }
    if (i>=0 || !recursive)
        {
        RegCloseKey(newkey);
        return(i>=0 ? 0 : -3);
        }
    for (i=subkeys-1;i>=0;i--)
        {
        int valuesize;
        char valuename[512];
        char newkeyname[516];
        
        valuesize=511;
        status=RegEnumKey(newkey,(DWORD)i,valuename,valuesize);
        if (status!=ERROR_SUCCESS)
            continue;
        sprintf(newkeyname,"%s\\%s",keyname,valuename);
        if (win_registry_search1(value,maxlen,key_class,newkeyname,searchvalue,recursive)==0)
            break;
        }
    RegCloseKey(newkey);
    return(i>=0 ? 0 : -3);
    } 


int win_get_user_and_domain(char *szUser,int maxlen,char *szDomain,int maxlen2)

   {
   int          fSuccess = 0;
   HANDLE       hToken   = NULL;
   PTOKEN_USER  ptiUser  = NULL;
   DWORD        cbti     = 0;
   SID_NAME_USE snu;
   int *pcchUser,*pcchDomain;

   pcchUser=&maxlen;
   pcchDomain=&maxlen2;
   while (1)
       {
       // Get the calling thread's access token.
       if (!OpenThreadToken(GetCurrentThread(), TOKEN_QUERY, TRUE,
            &hToken))
           {
           if (GetLastError() != ERROR_NO_TOKEN)
              break;
           // Retry against process token if no thread token exists.
           if (!OpenProcessToken(GetCurrentProcess(), TOKEN_QUERY, 
                 &hToken))
              break;
           }

      // Obtain the size of the user information in the token.
      if (GetTokenInformation(hToken, TokenUser, NULL, 0, &cbti))
         // Call should have failed due to zero-length buffer.
          break;
      else
          {
          if (GetLastError() != ERROR_INSUFFICIENT_BUFFER)
              break;
          }

      // Allocate buffer for user information in the token.
      ptiUser = (PTOKEN_USER) HeapAlloc(GetProcessHeap(), 0, cbti);
      if (!ptiUser)
          break;
      // Retrieve the user information from the token.
      if (!GetTokenInformation(hToken, TokenUser, ptiUser, cbti, &cbti))
          break;
      // Retrieve user name and domain name based on user's SID.
      if (!LookupAccountSid(NULL, ptiUser->User.Sid, szUser, (LPDWORD)pcchUser, 
            szDomain, (LPDWORD)pcchDomain, &snu))
          break;
      fSuccess = 1;
      } 

    // Free resources.
    if (hToken)
        CloseHandle(hToken);

    if (ptiUser)
        HeapFree(GetProcessHeap(), 0, ptiUser);

    return(fSuccess);
    }


/*
** Returns NZ if current process was started from a command prompt
** (console class window).
*/
static int fwbp_pid;
static int fwbp_count;
int win_has_own_window(void)

    {
    fwbp_pid=GetCurrentProcessId(); /* win_getppid(0); */
    if (fwbp_pid==0)
        return(0);
    /* fwbp_handle=NULL; */
    fwbp_count=0;
    EnumWindows((WNDENUMPROC)find_win_by_procid,0L);
    return(fwbp_count>0);
    /*
    if (fwbp_count!=1 || fwbp_handle==NULL)
        return(0);
    GetClassName(fwbp_handle,buf,63);
    return(!stricmp(buf,"ConsoleWindowClass"));
    */
    }


static BOOL CALLBACK find_win_by_procid(HWND hwnd,LPARAM lp)

    {
    int pid;

    GetWindowThreadProcessId(hwnd,(LPDWORD)&pid);
    if (pid==fwbp_pid)
        {
        char buf[64];
        GetWindowText(hwnd,buf,63);
        if (strcmp(buf,"GDI+ Window") && strcmp(buf,"Default IME"))
            {
            // fwbp_handle=hwnd;
            fwbp_count++;
            }
        }
    return(TRUE);
    }


typedef struct
    {
    unsigned int ReparseTag;
    short ReparseDataLength;
    short Reserved;
    short SubsNameOffset;
    short SubsNameLength;
    short PrintNameOffset;
    short PrintNameLength;
    char ReparseTarget[MAXIMUM_REPARSE_DATA_BUFFER_SIZE];
    } REPARSE_DATA_BUFFER;
/*
#define IO_REPARSE_TAG_MOUNT_POINT  0xA0000003
#define IO_REPARSE_TAG_HSM  0xC0000004
#define IO_REPARSE_TAG_SIS  0x80000007
#define IO_REPARSE_TAG_DFS  0x8000000A
#define IO_REPARSE_TAG_FILTER_MANAGER  0x8000000B
*/
/*
** Returns:
**    -1 if cannot get handle for file.
**     0 if file is not a link (or DeviceIoControl fails, which means its not a link).
**     1 if file is a SYMLINK.
**     2 if file is a MOUNT POINT (symbolic folder pointing to a different folder)
**
** linkname is the name of the file being queried.
** target is where that file points if it is a link.
*/
int win_symlink(char *linkname,char *target,int maxlen,int *linksize)

    {
    HANDLE h;
    REPARSE_DATA_BUFFER buffer;
    int n,status,len;
    char *x;

    win_adjust_privilege();
    h=CreateFile(linkname,GENERIC_READ,0,NULL,OPEN_EXISTING,FILE_FLAG_OPEN_REPARSE_POINT|FILE_FLAG_BACKUP_SEMANTICS,NULL);
    /* printf("invalid handle = %d\n",(int)INVALID_HANDLE_VALUE); */
    if (h==INVALID_HANDLE_VALUE)
        return(-1);
    status=DeviceIoControl(h,FSCTL_GET_REPARSE_POINT,NULL,0,&buffer,MAXIMUM_REPARSE_DATA_BUFFER_SIZE,(LPDWORD)&len,NULL);
    CloseHandle(h);
    if (status==0)
        return(0);
    if (linksize!=NULL)
        (*linksize)=len;
    if (buffer.ReparseTag == IO_REPARSE_TAG_SYMLINK || buffer.ReparseTag == IO_REPARSE_TAG_MOUNT_POINT)
        {
        if (target!=NULL)
            {
            int i,n,l1;
            i=buffer.SubsNameOffset;
            if (i>0)
                i+=4;
            x=&buffer.ReparseTarget[i];
            l1=buffer.SubsNameLength/2;
            for (n=i=0;i<maxlen && i<l1;i++)
                {
                if (x[i*2]=='\0' && x[i*2+1]=='\0')
                    break;
                target[n++]=x[i*2];
                }
            target[n]='\0';
            i=in_string(target,"\\??\\");
            if (i>=0)
                memmove(target,&target[i+4],strlen(target)-(i+4)+1);
            else
                target[l1]='\0';
            if ((target[1]!=':' || target[2]!='\\')  && target[0]!='\\')
                {
                char absname[256];
                char path[256];
                strcpy(absname,linkname);
                wfile_make_absolute(absname);
                wfile_basepath(path,absname);
                wfile_fullname(absname,path,target);
                strncpy(target,absname,maxlen-1);
                target[maxlen-1]='\0';
                }
            /*
            n=WideCharToMultiByte(CP_ACP,0,(LPCWCH)x,buffer.PrintNameLength/2,target,maxlen,NULL,NULL);
            */
            }
        return(1);
        }
    else if (buffer.ReparseTag == IO_REPARSE_TAG_MOUNT_POINT)
        {
        if (target!=NULL)
            {
            x=&buffer.ReparseTarget[buffer.PrintNameOffset];
            n=WideCharToMultiByte(CP_ACP,0,(LPCWCH)x,buffer.PrintNameLength/2,target,maxlen,NULL,NULL);
            target[n]='\0';
            }
        return(2);
        }
    return(0);
    }

/*
**
** Used internally
**
** Adjust privileges to file access so that we can determine if a file is
** a symbolic link in windows (mount point or junction).
**
** NZ = success
*/
static int win_adjust_privilege(void)

    {
    int success;
    HANDLE token;
    TOKEN_PRIVILEGES tokenPrivileges;

    /* tokenPrivileges.Privileges = (LUID_AND_ATTRIBUTES*)malloc(sizeof(LUID_AND_ATTRIBUTES)); */
    success = OpenProcessToken(GetCurrentProcess(),TOKEN_ADJUST_PRIVILEGES,&token);
    if (success)
        {
        success = LookupPrivilegeValue(NULL,SE_BACKUP_NAME,&tokenPrivileges.Privileges[0].Luid);
        if (success)
            {
            tokenPrivileges.PrivilegeCount = 1;
            tokenPrivileges.Privileges[0].Attributes = SE_PRIVILEGE_ENABLED;
            success = AdjustTokenPrivileges(token,0,&tokenPrivileges,
                      sizeof(tokenPrivileges),NULL,NULL);
            }
        CloseHandle(token);
        }
    return(success);
    }

/*
** UTF-8 windows funcs
*/
int win_textout_utf8(void *hdc,int x,int y,char *s)

    {
    short *sw;
    int len,status;

    if (utf8_is_ascii(s))
        return(win_textout_ascii(hdc,x,y,s));
//        return(TextOut((HDC)hdc,x,y,s,strlen(s)));
    len=utf8_to_utf16_alloc((void **)&sw,s);
    status=TextOutW((HDC)hdc,x,y,(LPWSTR)sw,len);
    willus_mem_free((double **)&sw,"win_textout_utf8");
    return(status);
    }

/*
** Write text to HDC using ANSI escape codes for color
*/
int win_textout_ascii(void *hdc,int x,int y,char *s)

    {
    static char *funcname="win_textout_ascii";
    char *linebuf;
    int i,maxmem;

/*
    SetBkMode((HDC)hdc,TRANSPARENT);
    SetTextAlign((HDC)hdc,TA_TOP|TA_LEFT);
*/
    max_linelen_ascii_ansi(s,&maxmem);
    willus_mem_alloc_warn((void *)&linebuf,maxmem+1,funcname,10);
    for (i=0;s[i]!='\0';)
        {
        SIZE size;
        int i1;

        /* Get next w/o escape codes */
        nextlinelen(&s[i],linebuf,&i1,1);
        GetTextExtentPoint((HDC)hdc,linebuf,strlen(linebuf),&size);
        /* Get next w/ANSI escape codes included */
        nextlinelen(&s[i],linebuf,&i1,0);
        /* Display line of text */
        win_textout_oneline_ascii_ansi(hdc,linebuf,x,y);
        y+=size.cy;
        i+=i1;
        }
    willus_mem_free((double **)&linebuf,funcname);
    return(1);
    }


void win_textout_oneline_ascii_ansi(void *hdc,char *buf0,int x,int y)

    {
    static char *funcname="win_textout_oneline_ascii_ansi";
    char *buf;
    int i,j,x0;

    x0=x;
    willus_mem_alloc_warn((void *)&buf,strlen(buf0)+1,funcname,10);
    for (i=j=0;buf0[i]!='\0';i++)
        {
        int ansi_code,n;

        if (buf0[i]=='\0')
            break;
        if ((ansi_code=ansi_escape_code(&buf0[i],&n))!=0)
            {
            /* Flush text */
            if (j>0)
                {
                SIZE size;
                buf[j]='\0';
                GetTextExtentPoint((HDC)hdc,buf,strlen(buf),&size);
                TextOut((HDC)hdc,x0,y,buf,strlen(buf));
                x0 += size.cx;
                j=0;
                }
            win_effect_ansi_code(hdc,ansi_code);
            i+=n-1;
            continue;
            }
         buf[j++]=buf0[i];
         }
    if (j>0)
        {
        buf[j]='\0';
        TextOut((HDC)hdc,x0,y,buf,strlen(buf));
        }
    willus_mem_free((double **)&buf,funcname);
    }


void win_effect_ansi_code(void *hdc,int code)

    {
    int bgr[10]={0x0000c0,0x00a000,0x00d0d0,0x008080,0xff0000,
                 0xff00ff,0xa0a000,0x707000,0x808080,0x000000};
    if (code>=1 && code<=10)
        SetTextColor((HDC)hdc,bgr[code-1]);
    }


int win_gettextextentpoint_ascii_ansi(void *hdc,char *s,int *dx,int *dy)

    {
    static char *funcname="win_gettextextentpoint_ascii_ansi";
    char *linebuf;
    int i,maxmem,status;

/*
aprintf("@extentpoint(%s)\n",s);
*/
    status=1;
    max_linelen_ascii_ansi(s,&maxmem);
/*
printf("maxmem=%d\n",maxmem);
*/
    willus_mem_alloc_warn((void **)&linebuf,maxmem+1,funcname,10);
    (*dx)=(*dy)=0;
    for (i=0;s[i]!='\0';)
        {
        int i1;
        SIZE size;

        /* Get line of text with ANSI escapes removed */
        nextlinelen(&s[i],linebuf,&i1,1);
/*
printf("i=%d, line=%s\n",i,linebuf);
*/
        status=GetTextExtentPoint((HDC)hdc,linebuf,strlen(linebuf),&size);
/*
printf("    dx=%d, dy=%d\n",(int)size.cx,(int)size.cy);
*/
        if (size.cx > (*dx))
            (*dx) = size.cx;
        (*dy) += size.cy;
        i+=i1;
        }
/*
printf("Extents = %d, %d\n",(*dx),(*dy));
*/
    willus_mem_free((double **)&linebuf,funcname);
    return(status);
    }


/*
** Returns the max line length in the buffer in physical text chars
** excluding ANSI escape codes and \r or \n.
**
** The "bytes" value gets the max memory needed to hold any line (minus the \0)
**
*/
int max_linelen_ascii_ansi(char *s,int *bytes)

    {
    int i,maxbytes,maxlen;

    for (maxbytes=maxlen=i=0;s[i]!='\0';)
        {
        int i1,len;
        len=nextlinelen(&s[i],NULL,&i1,0);
        if (i1>maxbytes)
            maxbytes=i1;
        if (len>maxlen)
            maxlen=len;
        i+=i1;
        }
    if (bytes!=NULL)
        (*bytes)=maxbytes;
    return(maxlen);
    }

/*
** Dump next ANSI text line into destination buf "d".
** If d==NULL, the line length in display chars and bytes is calculated
** If ignore_ansi==1, the ANSI escape codes are not copied to "d"
*/
static int nextlinelen(char *s,char *d,int *newindex,int ignore_ansi)

    {
    int i,j,c;

    for (i=j=c=0;s[i]!='\0';i++)
        {
        int n;

        if (ansi_escape_code(&s[i],&n))
            {
            int k;
            if (ignore_ansi)
                {
                i+=n-1;
                continue;
                }
            if (d==NULL)
                {
                j+=n;
                i+=n-1;
                }
            else
                {
                for (k=0;k<n;k++,i++)
                    d[j++]=s[i];
                i--;
                }
            continue;
            }
        if (s[i]=='\r' || s[i]=='\n')
            {
            if ((s[i]=='\r' && s[i+1]=='\n') || (s[i]=='\n' && s[i+1]=='\r'))
                i++;
            i++;
            break;
            }
        if (d!=NULL)
            d[j]=s[i];
        j++;
        c++;
        }
    if (d!=NULL)
        d[j]='\0';
    (*newindex)=i;
    return(c);
    }


int win_gettextextentpoint_utf8(void *hdc,char *s,long *dx,long *dy)

    {
    SIZE size;
    int len,status;
    short *sw;

    if (utf8_is_ascii(s))
        {
        int dx0,dy0,status;
        status=win_gettextextentpoint_ascii_ansi(hdc,s,&dx0,&dy0);
/*
printf("gtep(%s)=%dx%d\n",s,dx0,dy0);
*/
        (*dx)=dx0;
        (*dy)=dy0;
        return(status);
        }
        /*
    if (utf8_is_ascii(s))
        {
        status=GetTextExtentPoint((HDC)hdc,s,strlen(s),&size);
printf("gtep(%s)=%dx%d\n",s,(int)size.cx,(int)size.cy);
        (*dx)=size.cx;
        (*dy)=size.cy;
        return(status);
        }
        */
    len=utf8_to_utf16_alloc((void **)&sw,s);
    status=GetTextExtentPointW((HDC)hdc,(LPWSTR)sw,len,&size);
    (*dx)=size.cx;
    (*dy)=size.cy;
    willus_mem_free((double **)&sw,"win_gettextextentpoint_utf8");
    return(status);
    }


/*
** Returns 0 for success, -1 for error
*/
int win_close_handle(void *handle)

    {
    int status;

    status=CloseHandle((HANDLE)handle);
    return(!status);
    }


/*
** Works w/UTF-8 names
** Returns NULL for bad handle.
*/
void *win_shared_handle_utf8(char *filename)

    {
    HANDLE handle;

    if (utf8_is_ascii(filename))
        handle=(HANDLE)CreateFile(filename,GENERIC_READ,
                             FILE_SHARE_DELETE
                               | FILE_SHARE_READ
                               | FILE_SHARE_WRITE,
                             NULL,
                             OPEN_EXISTING,
                             FILE_ATTRIBUTE_NORMAL,
                             NULL);
    else
        {
        short *fnamew;
        int len;
        static char *funcname="win_shared_handle";

        len=utf8_to_utf16(NULL,filename,MAXUTF16PATHLEN);
        willus_mem_alloc_warn((void **)&fnamew,sizeof(short)*(len+1),funcname,10);
        utf8_to_utf16(fnamew,filename,MAXUTF16PATHLEN);
        handle=(HANDLE)CreateFileW((LPWSTR)fnamew,GENERIC_READ,
                             FILE_SHARE_DELETE
                               | FILE_SHARE_READ
                               | FILE_SHARE_WRITE,
                             NULL,
                             OPEN_EXISTING,
                             FILE_ATTRIBUTE_NORMAL,
                             NULL);
        willus_mem_free((double **)&fnamew,funcname);
        }
    if (handle==INVALID_HANDLE_VALUE)
        return(NULL);
    return((void *)handle);
    }


/*
**
** Copy the .exe file to a temp folder and re-run it from that folder.
** This allows you to auto-update the original .exe file that was run from within
** the program itself.
**
** Problem:  Need to keep track of original .exe location!
**
** Typical use like so:
**
** int WINAPI WinMain(HINSTANCE hInstance,HINSTANCE hPrevInstance,
**                    char *cmdline,int iCmdShow)
**
**      {
**      if (win_relaunch(cmdline,iCmdShow))
**          return(0);
**      ...
**      }
**
*/
int win_relaunch(char *cmdline,int iCmdShow)

    {
    char  basename[512];
    char  exename[512];
    char  tmpname[512];
    char  tmpfolder[512];
    char  exefolder[512];
    char  newexe[512];
    char *p;
    char *buf;
    int  cmdlen;
    STARTUPINFO si;
    PROCESS_INFORMATION pi;
    static char *funcname="win_relaunch";

    win_full_exe_name(exename);
    wfile_basepath(exefolder,exename);
    wfile_abstmpnam(tmpname);
    wfile_basepath(tmpfolder,tmpname);
    if (!stricmp(tmpfolder,exefolder))
        return(0);
    wfile_basespec(basename,exename);
    wfile_newext(basename,basename,"");
    p=getenv("USERNAME");
    if (p!=NULL)
        {
        int i;

        i=in_string(basename,p);
        if (i>0 && basename[i-1]=='_')
            return(0);
        strcat(basename,"_");
        strcat(basename,p);
        }
    wfile_newext(basename,basename,"exe");
    wfile_fullname(newexe,tmpfolder,basename);

    /* Copy and launch */
    if (!wfile_copy_file(newexe,exename,0))
        return(0);

    GetStartupInfo(&si);
    cmdlen=strlen(newexe)+strlen(exename)+strlen(cmdline)+16;
    willus_mem_alloc_warn((void **)&buf,cmdlen,funcname,10);
    sprintf(buf,"\"%s\" \"%s\"",newexe,exename);
    if (cmdline[0]!='\0')
        sprintf(&buf[strlen(buf)]," %s",cmdline);
    memset(&pi,0,sizeof(PROCESS_INFORMATION));
    memset(&si,0,sizeof(STARTUPINFO));
    si.cb = sizeof(STARTUPINFO);
    si.dwX = 0; /* Ignored unless si.dwFlags |= STARTF_USEPOSITION */
    si.dwY = 0;
    si.dwXSize = 0; /* Ignored unless si.dwFlags |= STARTF_USESIZE */
    si.dwYSize = 0;
    si.dwFlags = STARTF_USESHOWWINDOW;
    si.wShowWindow = iCmdShow;
    /* Re-launch */
    CreateProcess(newexe,buf,0,0,1,DETACHED_PROCESS,0,NULL,&si,&pi);
    return(1);
    }



#endif /* HAVE_WIN32_API */







k2pdfopt_v2.54/willuslib/render.c

/*
** render.c       Bitmap rendering functions.
**                The bitmap pixel numbering starts at the bottom left
**                and goes to the top right.  The coordinate of the bottom
**                left point on the bottom left pixel is (0,0) and the
**                coordinate of the top right point of the top right pixel
**                is (1,1).  The pixels go in integers from (0,0) [bottom
**                left] to (bmap->width-1,bmap->height-1) [top right]
**
** Part of willus.com general purpose C code library.
**
** Copyright (C) 2015  http://willus.com
**
** This program is free software: you can redistribute it and/or modify
** it under the terms of the GNU Affero General Public License as
** published by the Free Software Foundation, either version 3 of the
** License, or (at your option) any later version.
**
** This program is distributed in the hope that it will be useful,
** but WITHOUT ANY WARRANTY; without even the implied warranty of
** MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
** GNU Affero General Public License for more details.
**
** You should have received a copy of the GNU Affero General Public License
** along with this program.  If not, see <http://www.gnu.org/licenses/>.
**
*/

#include <stdio.h>
#include <stdlib.h>
#include <math.h>
#include <string.h>
#include <time.h>
#include "willus.h"

static double rtol = 1e-10;

#define min2(a,b)    ((a)<(b) ? (a) : (b))
#define min3(a,b,c)  ((a)<(b) ? min2(a,c) : min2(b,c))
#define max2(a,b)    ((a)>(b) ? (a) : (b))
#define max3(a,b,c)  ((a)>(b) ? max2(a,c) : max2(b,c))

static RENDER_CLIPBOX  _clipbox,_oldclipbox;
static RENDER_CLIPBOX  *clipbox=NULL;

static WILLUSBITMAP *lbmp;
static RENDER_COLOR lfgc,lbgc;
static int lrtype;
static double width_pts,height_pts; /* width/height of bitmap in points */
static double pbx0,pby0; /* pts */
static double dash_lengths[16]; /* points.  starts w/0 for solid */
static double dash_index; /* points */
static double linewidth; /* points */
static int    linecap; /* 0 = butt, 1 = round, 2 = projecting square */

static int render_p2d_same(POINT2D p1,POINT2D p2);
static void render_triangle_1(WILLUSBITMAP *bmap,TRIANGLE2D *srctri,
                              RENDER_COLOR *rcolor,
                              RENDER_COLOR *bgcolor,int render_type);
static void render_horizontal_line(WILLUSBITMAP *bmp,int x0,int y,int x1,
                                   RENDER_COLOR *color);
static void render_horizontal_3d(WILLUSBITMAP *bmp,double *zbuffer,
                                 int x0,int x1,int y,double z0,double z1,
                                 RENDER_COLOR *color,int edgeflag,
                                 RENDER_COLOR *edgecolor);
static void render_triangle_2(WILLUSBITMAP *bmp,TRIANGLE2D *srctri,
                              RENDER_COLOR *color);
static int render_pixel_contained(WILLUSBITMAP *bmp,TRIANGLE2D *tri,int row,
                                  int col);
static int render_row(WILLUSBITMAP *bmap,double y);
static int render_col(WILLUSBITMAP *bmap,double x);
static void vertex_sort(POINT2D *x,int *y,double *z,int n);
static void render_pixelset(WILLUSBITMAP *bmap,int px,int py,RENDER_COLOR *color,
                         int render_type,RENDER_COLOR *bgcolor,double weight);
static unsigned char *bmp_dataptr(WILLUSBITMAP *bmap,int px,int py);
static int corner_after(int clipedge);
static int corner_before(int clipedge);
static double tri2d_intersection_area(WILLUSBITMAP *bmap,TRIANGLE2D *tri,
                                      int row,int col);
static double render_dash_length_pts(void);
static void render_solid_line_pts(double x0,double y0,double x1,double y1);



void render_init(void)

    {
    clipbox=&_clipbox;
    clipbox->p[0] = p2d_point(0.,0.);
    clipbox->p[1] = p2d_point(1.,1.);
    _oldclipbox = _clipbox;
    }


void render_set_clipbox(double x1,double y1,double x2,double y2)

    {
    _oldclipbox = (*clipbox);
    clipbox->p[0] = p2d_point(min2(x1,x2),min2(y1,y2));
    clipbox->p[1] = p2d_point(max2(x1,x2),max2(y1,y2));
    }


void render_set_clipbox_pts(double x1,double y1,double x2,double y2)

    {
    render_set_clipbox(x1/width_pts,y1/height_pts,x2/width_pts,y2/height_pts);
    }


void render_restore_clipbox(double x1,double y1,double x2,double y2)

    {
    (*clipbox) = _oldclipbox;
    }


void render_get_clipbox(double *x1,double *y1,double *x2,double *y2)

    {
    (*x1) = clipbox->p[0].x;
    (*y1) = clipbox->p[0].y;
    (*x2) = clipbox->p[1].x;
    (*y2) = clipbox->p[1].y;
    }


POINT2D p2d_point(double x,double y)

    {
    POINT2D p;
    p.x=x;
    p.y=y;
    return(p);
    }


TRIANGLE2D tri2d_triangle(POINT2D p1,POINT2D p2,POINT2D p3)

    {
    TRIANGLE2D t;
    t.p[0]=p1;
    t.p[1]=p2;
    t.p[2]=p3;
    return(t);
    }


RENDER_COLOR render_color(double r,double g,double b)

    {
    RENDER_COLOR rc;
    rc.rgb[0]=r;
    rc.rgb[1]=g;
    rc.rgb[2]=b;
    return(rc);
    }


/*
** render_circle() is AS FRACTION OF BITMAP, NOT POINTS
*/
void render_circle(WILLUSBITMAP *bmp,double xc,double yc,double xradius,
                   int nsteps,RENDER_COLOR *rcolor,RENDER_COLOR *bgcolor,
                   int render_type)

    {
    int i;
    double ar;

    if (nsteps<0)
        {
        nsteps=xradius*bmp->width*1.33; // Makes a pretty good circle
        if (nsteps<8)
            nsteps=8;
        }
    ar=(double)bmp->width/bmp->height;
    for (i=0;i<nsteps;i++)
        {
        double th1,th2;
        TRIANGLE2D tri;

        th1=i*2.*PI/nsteps;
        th2=(i==nsteps-1)?0.:(i+1)*2.*PI/nsteps;
        tri.p[0].x = xc;
        tri.p[0].y = yc;
        tri.p[1].x = xc+xradius*cos(th1);
        tri.p[1].y = yc+xradius*ar*sin(th1);
        tri.p[2].x = xc+xradius*cos(th2);
        tri.p[2].y = yc+xradius*ar*sin(th2);
        render_triangle(bmp,&tri,rcolor,bgcolor,render_type);
        }
    }


void render_box(WILLUSBITMAP *bmp,double x1,double y1,
                               double x2,double y2,
                               double btx,double bty,
                               RENDER_COLOR *fgc,
                               RENDER_COLOR *bgc,int render_type)

    {
    render_rect(bmp,x1+btx/2.,y1-bty/2.,x2-btx/2.,y1+bty/2.,fgc,bgc,render_type);
    render_rect(bmp,x1+btx/2.,y2-bty/2.,x2-btx/2.,y2+bty/2.,fgc,bgc,render_type);
    render_rect(bmp,x1-btx/2.,y1-bty/2.,x1+btx/2.,y2+bty/2.,fgc,bgc,render_type);
    render_rect(bmp,x2-btx/2.,y1-bty/2.,x2+btx/2.,y2+bty/2.,fgc,bgc,render_type);
    }


void render_rect(WILLUSBITMAP *bmp,double x1,double y1,
                                double x2,double y2,
                                RENDER_COLOR *fgc,RENDER_COLOR *bgc,
                                int render_type)

    {
    TRIANGLE2D t;
/*
    RENDER_COLOR fg,bg;

    bg.rgb[0]=bg.rgb[1]=bg.rgb[2]=1.0;
    fg.rgb[0]=r/255.;
    fg.rgb[1]=g/255.;
    fg.rgb[2]=b/255.;
*/
    t.p[0]=p2d_point(x1,y1);
    t.p[1]=p2d_point(x1,y2);
    t.p[2]=p2d_point(x2,y2);
// printf("(%g,%g) - (%g,%g)\n",x1*bmp->width,y1*bmp->height,x2*bmp->width,y2*bmp->height);
    render_triangle(bmp,&t,fgc,bgc,render_type);
    t.p[0]=p2d_point(x1,y1);
    t.p[1]=p2d_point(x2,y1);
    t.p[2]=p2d_point(x2,y2);
    render_triangle(bmp,&t,fgc,bgc,render_type);
    }



/*
** For render.c, the bitmap pixel numbering starts at the bottom
** left and goes to the top right.  The coordinate of the bottom
** left point on the bottom left pixel is (0,0) and the coordinate
** of the top right point of the top right pixel is (1,1).
** The pixels go in integers from (0,0) [bottom left]
**                             to (bmap->width-1,bmap->height-1) [top right]
**
*/
void render_triangle(WILLUSBITMAP *bmap,TRIANGLE2D *tri,RENDER_COLOR *rcolor,
                     RENDER_COLOR *bgcolor,int render_type)

    {
    TRIANGLE2D    newtri;
    static POINT2D clippath[16];
    int         i,nc;

/*
printf(";render_triangle\n");
printf("; rcolor=%g, %g, %g\n",rcolor->rgb[0],rcolor->rgb[1],rcolor->rgb[2]);
printf("; bgcolor=%g, %g, %g\n",bgcolor->rgb[0],bgcolor->rgb[1],bgcolor->rgb[2]);
printf("; type=%d\n",render_type);
for (i=0;i<4;i++)
printf("%6.4f %6.4f\n",tri->p[i%3].x,tri->p[i%3].y);
printf("//nc\n");
*/
    if (clipbox==NULL)
        render_init();
    render_clipped_triangle(clippath,&nc,clipbox,tri);
    for (i=1;i<nc-1;i++)
        {
        newtri = tri2d_triangle(clippath[0],clippath[i],clippath[i+1]);
        render_triangle_1(bmap,&newtri,rcolor,bgcolor,render_type);
        }
    }


/*
** Use the clip box to generate a series of triangles that
** together make up the clipped portion of the source triangle.
** "clippath" should have at least 16 allocated elements.
*/
int render_clipped_triangle(POINT2D *clippath,int *nc,
                            RENDER_CLIPBOX *box,TRIANGLE2D *triangle)

    {
    TRIANGLE2D _tri,*tri;
    double  xmin,xmax;
    static POINT2D vertex[17],cp[4];
    static int     clipedge[17],vin[4];
    static double  position[17];
    int     iv,nv,i,j,ic;
    double  x,y;

    tri=&_tri;
    (*tri) = (*triangle);
    (*nc)=0;
    tri2d_sort_ypoints(tri);
    rtol=p2d_dist(box->p[0],box->p[1])/1e5;
    if (tri->p[0].y >= box->p[1].y || tri->p[2].y <= box->p[0].y)
        return(0);
    xmin = min3(tri->p[0].x,tri->p[1].x,tri->p[2].x);
    xmax = max3(tri->p[0].x,tri->p[1].x,tri->p[2].x);
    if (xmin >= box->p[1].x ||  xmax <= box->p[0].x)
        return(0);
    iv=0;
    for (i=0;i<10;i++)
        clipedge[i]=0;
    for (i=0;i<4;i++)
        vin[i]=0;
    for (i=0;i<3;i++)
        {
        int     i1,i2;

        i1 = i;
        i2 = (i+1)%3;
        if (tri->p[i1].x >= box->p[0].x && tri->p[i1].x <= box->p[1].x
              && tri->p[i1].y >= box->p[0].y && tri->p[i1].y <= box->p[1].y)
            {
            vertex[iv] = tri->p[i1];
            position[iv] = i;
            if (tri->p[i1].x == box->p[0].x)
                clipedge[iv] |= 2;
            else if (tri->p[i1].x == box->p[1].x)
                clipedge[iv] |= 8;
            else if (tri->p[i1].y == box->p[0].y)
                clipedge[iv] |= 1;
            else if (tri->p[i1].y == box->p[1].y)
                clipedge[iv] |= 4;
            else
                clipedge[iv] = 0;
            iv++;
            }
        for (j=0;j<2;j++)
            {
            /* side 1 */
            if ((tri->p[i1].x < box->p[j].x && tri->p[i2].x > box->p[j].x)
                 || (tri->p[i1].x > box->p[j].x && tri->p[i2].x < box->p[j].x))
                {
                POINT2D pp1,pp2;

                y = p2d_y_intercept(box->p[j].x,tri->p[i1],tri->p[i2]);
                pp1.x = pp2.x = box->p[j].x;
                pp1.y = y;
                pp2.y = box->p[0].y;
                /* Check if it's close to a corner. */
                if (render_p2d_same(pp1,pp2))
                    y=box->p[0].y;
                else
                    {
                    pp2.y = box->p[1].y;
                    if (render_p2d_same(pp1,pp2))
                        y=box->p[1].y;
                    }
                if (y>=box->p[0].y && y<= box->p[1].y)
                    {
                    vertex[iv].x = box->p[j].x;
                    vertex[iv].y = y;
                    clipedge[iv] |= 1<<(j*2+1);
                    position[iv] = i+(box->p[j].x-tri->p[i1].x)
                                      /(tri->p[i2].x-tri->p[i1].x);
                    iv++;
                    }
                }
            /* side 2 */
            if ((tri->p[i1].y < box->p[j].y && tri->p[i2].y > box->p[j].y)
                 || (tri->p[i1].y > box->p[j].y && tri->p[i2].y < box->p[j].y))
                {
                POINT2D pp1,pp2;
                
                x = p2d_x_intercept(box->p[j].y,tri->p[i1],tri->p[i2]);
                pp1.x = x;
                pp1.y = pp2.y = box->p[j].y;
                pp2.x = box->p[0].x;
                /* Check if it's close to a corner. */
                if (render_p2d_same(pp1,pp2))
                    x=box->p[0].x;
                else
                    {
                    pp2.x = box->p[1].x;
                    if (render_p2d_same(pp1,pp2))
                        x=box->p[1].x;
                    }
                if (x>= box->p[0].x && x<= box->p[1].x)
                    {
                    vertex[iv].x = x;
                    vertex[iv].y = box->p[j].y;
                    clipedge[iv] |= 1<<(j*2);
                    position[iv] = i+(box->p[j].y-tri->p[i1].y)
                                   /(tri->p[i2].y-tri->p[i1].y);
                    iv++;
                    }
                }
            }
        }
    nv=iv;
    cp[0] = box->p[0];
    cp[1] = p2d_point(box->p[0].x,box->p[1].y);
    cp[2] = box->p[1];
    cp[3] = p2d_point(box->p[1].x,box->p[0].y);
    /* Check any unevaluated corners to see if they're in. */
    for (ic=i=0;i<4;i++)
        {
        if (!vin[i])
            vin[i] = tri2d_point_inside(tri,cp[i]);
        if (vin[i])
            {
            ic++;
            }
        }
    vertex_sort(vertex,clipedge,position,nv);
    /* Remove duplicate points */
    for (i=0;i<nv;i++)
        for (j=i+1;j<nv;j++)
            if (render_p2d_same(vertex[i],vertex[j]))
                {
                int k;
                for (k=j+1;k<nv;k++)
                    {
                    vertex[k-1]=vertex[k];
                    clipedge[k-1]=clipedge[k];
                    position[k-1]=position[k];
                    }
                j--;
                nv--;
                }
    if (ic==4 || nv<2)
        {
        if (ic>1)
            {
            clippath[0] = box->p[0];
            clippath[1] = p2d_point(box->p[0].x,box->p[1].y);
            clippath[2] = box->p[1];
            clippath[3] = p2d_point(box->p[1].x,box->p[0].y);
            (*nc)=4;
            return(2);
            }
        else
            return(0);
        }

    /* Now figure out the clip path */
    iv=0;
    clippath[iv++] = vertex[0];
    for (i=1;i<=nv;i++)
        {
        int     i2;

        i2=i%nv;
        if (clipedge[i-1]>0 && clipedge[i2]>0
                            && (clipedge[i-1]&clipedge[i2])==0)
            {
            int   jend;

            jend = (corner_before(clipedge[i2])+1)%4;
            for (j=corner_after(clipedge[i-1]);j!=jend;j=(j+1)%4)
                if (!vin[j])
                    break;
            if (j==jend)
                {
                for (j=corner_after(clipedge[i-1]);j!=jend;j=(j+1)%4)
                    {
                    if (render_p2d_same(cp[j],clippath[iv-1]))
                        continue;
                    clippath[iv++]=cp[j];
                    }
                }
            else
                {
                jend = (corner_after(clipedge[i2])+3)%4;
                for (j=corner_before(clipedge[i-1]);j!=jend;j=(j+3)%4)
                    if (!vin[j])
                        break;
                if (j==jend)
                    {
                    for (j=corner_before(clipedge[i-1]);j!=jend;j=(j+3)%4)
                        {
                        if (render_p2d_same(cp[j],clippath[iv-1]))
                            continue;
                        clippath[iv++]=cp[j];
                        }
                    }
                }
            }
        if (!render_p2d_same(clippath[iv-1],vertex[i2]))
            clippath[iv++]=vertex[i2];
        if (i==nv-1 && nv==2)
            {
            iv++;
            break;
            }
        }
    nv = iv-1;
    for (i=0;i<nv;i++)
        for (j=i+1;j<nv;j++)
            if (render_p2d_same(clippath[i],clippath[j]))
                {
                int k;
                for (k=j+1;k<nv;k++)
                    clippath[k-1]=clippath[k];
                j--;
                nv--;
                }
    /* Add any corners that are in but weren't included */
    for (i=0;i<4;i++)
        if (vin[i])
            {
            for (j=0;j<nv;j++)
                if (render_p2d_same(clippath[j],cp[i]))
                    break;
            if (j>=nv)
                clippath[nv++] = cp[i];
            }
    (*nc)=nv;
    return(1);
    }


static int render_p2d_same(POINT2D p1,POINT2D p2)

    {
    return(p2d_dist(p1,p2)<rtol);
    }


/*
** Triangles passed to this function have already been clipped by
** the clip box.
*/
static void render_triangle_1(WILLUSBITMAP *bmap,TRIANGLE2D *srctri,
                              RENDER_COLOR *rcolor,
                              RENDER_COLOR *bgcolor,int render_type)

    {
    TRIANGLE2D *tri,_tri;
    int     row,bottom_row,top_row;

/*
{
int i;
printf("@render_triangle_1\n");
for (i=0;i<4;i++)
printf("%6.4f %6.4f\n",srctri->p[i%3].x*bmap->width,srctri->p[i%3].y*bmap->height);
printf("//nc\n");
}
*/
    if (render_type==RENDER_TYPE_SET)
        {
        render_triangle_2(bmap,srctri,rcolor);
        return;
        }
    tri=&_tri;
    if (tri2d_zero_area(srctri))
        return;
    (*tri)=(*srctri);
    tri2d_sort_ypoints(tri);
    bottom_row = render_row(bmap,tri->p[0].y);
    top_row = render_row(bmap,tri->p[2].y);
    for (row=bottom_row;row<=top_row;row++)
        {
        int     nx,i,j,k,col,left_col,right_col;
        double  y0,y1;
        static double x[9];

// printf("row=%d\n",row);
        y0 = (double)row/bmap->height;
        y1 = (double)(row+1)/bmap->height;
        i=0;
        /* Create array of possible extreme x-coords */
        /* Triangle vertices */
        for (j=0;j<3;j++)
            if (y0<=tri->p[j].y && y1>=tri->p[j].y)
                x[i++] = tri->p[j].x;
        /* Segments intercepting y0 */
        for (j=0;j<2;j++)
            for (k=j+1;k<3;k++)
                if (tri->p[j].y < y0 && tri->p[k].y > y0)
                    x[i++] = p2d_x_intercept(y0,tri->p[j],tri->p[k]);
        /* Segments intercepting y1 */
        for (j=0;j<2;j++)
            for (k=j+1;k<3;k++)
                if (tri->p[j].y < y1 && tri->p[k].y > y1)
                    x[i++] = p2d_x_intercept(y1,tri->p[j],tri->p[k]);
        nx=i;
        left_col  = render_col(bmap,array_min(x,nx));
        right_col = render_col(bmap,array_max(x,nx));
// printf("    %d to %d\n",left_col,right_col);
        for (col=left_col;col<=right_col;col++)
            {
            if (render_type==RENDER_TYPE_ANTIALIASED)
                render_pixelset(bmap,col,row,rcolor,
                       render_type,bgcolor,
                       tri2d_intersection_area(bmap,tri,row,col));
            else
                if (render_pixel_contained(bmap,tri,row,col))
                    render_pixelset(bmap,col,row,rcolor,
                                      render_type,bgcolor,1.);
            }
        }
    }


static void render_horizontal_line(WILLUSBITMAP *bmp,int x0,int y,int x1,
                                   RENDER_COLOR *color)

    {
    int     x;
    unsigned char *p;
    int     i,ci[3];

    for (i=0;i<3;i++)
        ci[i] = bmp->type==WILLUSBITMAP_TYPE_WIN32 ? 2-i : i;
    for (x=x0,p=bmp_dataptr(bmp,x,y);x<=x1;x++,p+=3)
        for (i=0;i<3;i++)
            p[ci[i]] = color->rgb[i]*255.99;
    }


#define    pswap(x1,y1,x2,y2) {int t; t=x1;x1=x2;x2=t;t=y1;y1=y2;y2=t;}
#define    dswap(x1,y1,x2,y2) {double t; t=x1;x1=x2;x2=t;t=y1;y1=y2;y2=t;}
/*
** Uses G-drive non-anti-aliased method to draw triangle.  Set only for now.
*/
static void render_triangle_2(WILLUSBITMAP *bmp,TRIANGLE2D *srctri,
                              RENDER_COLOR *color)

    {
    double  x1,y1,x2,y2,x3,y3,ylast;
    int    *pattern;
    int     def[2] = {1,0xffff};
    double  px1,py1,px2,py2,px3,py3;
    double  ldy,rdy;
    double  x1clip,x2clip,y1clip,y2clip;
    double  ldx,rdx;
    int     lx,rx,y,yi,yf,yinc;
/*
printf("@rt2 (%6.4f,%6.4f)-(%6.4f,%6.4f)-(%6.4f,%6.4f)\n",
srctri->p[0].x,srctri->p[0].y,
srctri->p[1].x,srctri->p[1].y,
srctri->p[2].x,srctri->p[2].y);
*/

    pattern = NULL;
    x1 = srctri->p[0].x;
    y1 = srctri->p[0].y;
    x2 = srctri->p[1].x;
    y2 = srctri->p[1].y;
    x3 = srctri->p[2].x;
    y3 = srctri->p[2].y;
    x1clip=0;
    x2clip=bmp->width;
    y1clip=0;
    y2clip=bmp->height;
/*
    px1=render_col(bmp,x1);
    py1=render_row(bmp,y1);
    px2=render_col(bmp,x2);
    py2=render_row(bmp,y2);
    px3=render_col(bmp,x3);
    py3=render_row(bmp,y3);
*/
    px1=x1*bmp->width;
    py1=y1*bmp->height;
    px2=x2*bmp->width;
    py2=y2*bmp->height;
    px3=x3*bmp->width;
    py3=y3*bmp->height;
    if (py1>py2)
        dswap(px1,py1,px2,py2);
    if (py2>py3)
        dswap(px2,py2,px3,py3);
    if (py1>py2)
        dswap(px1,py1,px2,py2);
    if (py1>y2clip || py3<y1clip)
        return;
    if (pattern==NULL)
        pattern=def;
    if (py1==py2 && py2==py3)
        {
        lx = min3(px1,px2,px3);
        rx = max3(px1,px2,px3);
        if (lx>x2clip || rx<x1clip)
            return;
        if (lx<x1clip)
            lx=x1clip;
        if (rx>x2clip)
            rx=x2clip;
        }
    if (py1==py3)
        x1=(double)(px1+px3)/2.;
    else
        x1=px1+(double)(px3-px1)*(double)(py2-py1)/(double)(py3-py1);
    yinc=1;
// printf("py1=%7.2f, py2=%7.2f\n",py1,py2);
    if (py2>=y1clip && py2!=py1)
        {
        yi = floor((py1>y1clip ? py1 : y1clip)+.5);
        yf = floor((py2<y2clip ? py2 : y2clip)-.5);
// printf("yi=%d, yf=%d\n",yi,yf);
        if (x1>(double)px2)
            {
            ldx=px2-px1;
            rdx=px3-px1;
            ldy=py2-py1;
            rdy=py3-py1;
            }
        else
            {
            ldx=px3-px1;
            rdx=px2-px1;
            ldy=py3-py1;
            rdy=py2-py1;
            }
        for (y=yi;y<=yf;y+=yinc)
            {
            lx=floor((px1+ldx*(y+.5-py1)/ldy)+.5);
            rx=floor((px1+rdx*(y+.5-py1)/rdy)-.5);
// printf("lx,rx[%d] = %d, %d\n",y,lx,rx);
            if (lx>rx)
                continue;
            if (lx>x2clip || rx<x1clip)
                continue;
            if (lx<x1clip)
                lx=x1clip;
            if (rx>x2clip)
                rx=x2clip;
            if (lx>rx)
                continue;
            render_horizontal_line(bmp,lx,y,rx,color);
                /*
                if ((status=hlinepat(lx,y,rx,pen_color,pattern[y%pattern[0]+1]))!=NO_ERROR)
                    return(status);
                */
            }
        }
    ylast=py2;
// printf("ylast=%7.2f, py3=%7.2f\n",ylast,py3);
    if (ylast<=y2clip && py2!=py3)
        {
        yi = floor((ylast>y1clip ? ylast : y1clip)+.5);
        yf = floor((py3<y2clip ? py3 : y2clip)-.5);
// printf("yi=%d, yf=%d\n",yi,yf);
        if (x1>px2)
            {
            ldx=px2-px3;
            rdx=px1-px3;
            ldy=py3-py2;
            rdy=py3-py1;
            }
        else
            {
            ldx=px1-px3;
            rdx=px2-px3;
            ldy=py3-py1;
            rdy=py3-py2;
            }
// printf("px3=%g, ldx=%g, rdx=%g, ldy=%g, rdy=%g\n",px3,ldx,rdx,ldy,rdy);
        for (y=yi;y<=yf;y+=yinc)
            {
            lx=floor((px3+ldx*(py3-(y+.5))/ldy)+.5);
            rx=floor((px3+rdx*(py3-(y+.5))/rdy)-.5);
// printf("lx,rxdp[%d] = %15.10f, %15.10f\n",y,px3+ldx*(py3-(y+.5))/ldy,px3+rdx*(py3-(y+.5))/rdy);
// printf("lx,rx[%d] = %d, %d\n",y,lx,rx);
            if (lx>x2clip || rx<x1clip)
                continue;
            if (lx<x1clip)
                lx=x1clip;
            if (rx>x2clip)
                rx=x2clip;
            if (lx>rx)
                continue;
            render_horizontal_line(bmp,lx,y,rx,color);
            /*
            if ((status=hlinepat(lx,y,rx,pen_color,pattern[y%pattern[0]+1]))!=NO_ERROR)
                return(status);
            */
            }
        }
    }


#define pswap3d(x1,y1,z1,x2,y2,z2) {double d; d=x1;x1=x2;x2=d;d=y1;y1=y2;y2=d;d=z1;z1=z2;z2=d;}
/*
**
** Flushed a lot of bugs out of this on 9-26-06.
**
** Draw 3D triangle using Z-buffer to correctly display triangles in front
** of each other.
**
*/
void render_triangle_3d(WILLUSBITMAP *bmp,double *zbuffer,
                        TRIANGLE3D *srctri,RENDER_COLOR *color,
                        RENDER_COLOR *edge_color)

    {
    double  x1,y1,z1,x2,y2,z2,x3,y3,z3,ylast;
    double  px1,py1,px2,py2,px3,py3,ldx,rdx,ldy,rdy,ldz,rdz;
    double  x1clip,x2clip,y1clip,y2clip;
    double  lz,rz;
    int     yi,yf,lx,rx,y,edgeflag;

// printf("render_triangle_3d.\n");
    x1 = srctri->p[0].x;
    y1 = srctri->p[0].y;
    z1 = srctri->p[0].z;
    x2 = srctri->p[1].x;
    y2 = srctri->p[1].y;
    z2 = srctri->p[1].z;
    x3 = srctri->p[2].x;
    y3 = srctri->p[2].y;
    z3 = srctri->p[2].z;
// printf("/td xy.\n");
// printf("    %9.5f %9.5f %9.5f\n",x1,y1,z1);
// printf("    %9.5f %9.5f %9.5f\n",x2,y2,z2);
// printf("    %9.5f %9.5f %9.5f\n",x3,y3,z3);
// printf("    %9.5f %9.5f %9.5f\n",x1,y1,z1);
// printf("//nc\n");
    x1clip=0;
    x2clip=bmp->width;
    y1clip=0;
    y2clip=bmp->height;

    px1=x1*bmp->width;
    py1=y1*bmp->height;
    px2=x2*bmp->width;
    py2=y2*bmp->height;
    px3=x3*bmp->width;
    py3=y3*bmp->height;
    if (py1>py2)
        pswap3d(px1,py1,z1,px2,py2,z2);
    if (py2>py3)
        pswap3d(px2,py2,z2,px3,py3,z3);
    if (py1>py2)
        pswap3d(px1,py1,z1,px2,py2,z2);
    if (py1>y2clip || py3<y1clip)
        return;
    if (py1==py2 && py2==py3)
        {
        lx = min3(px1,px2,px3);
        rx = max3(px1,px2,px3);
        if (lx>x2clip || rx<x1clip)
            return;
        if (lx<x1clip)
            lx=x1clip;
        if (rx>x2clip)
            rx=x2clip;
        }
    if (py1==py3)
        x1=(double)(px1+px3)/2.;
    else
        x1=px1+(double)(px3-px1)*(double)(py2-py1)/(double)(py3-py1);
    if (py2>=y1clip && py2!=py1)
        {
        yi = floor((py1>y1clip ? py1 : y1clip)+.5);
        yf = floor((py2<y2clip ? py2 : y2clip)-.5);
        if (x1>(double)px2)
            {
            ldx=px2-px1;
            rdx=px3-px1;
            ldy=py2-py1;
            rdy=py3-py1;
            ldz=z2-z1;
            rdz=z3-z1;
            }
        else
            {
            ldx=px3-px1;
            rdx=px2-px1;
            ldy=py3-py1;
            rdy=py2-py1;
            ldz=z3-z1;
            rdz=z2-z1;
            }
        for (y=yi;y<=yf;y++)
            {
            double lx1,rx1,lz1,rz1,dx,dz;

            lx1=px1+ldx*(y-py1)/ldy;
            rx1=px1+rdx*(y-py1)/rdy;
            dx=rx1-lx1;
            lx=floor((px1+ldx*(y+.5-py1)/ldy)+.5);
            rx=floor((px1+rdx*(y+.5-py1)/rdy)-.5);
            if (lx>rx)
                continue;
            if (lx>x2clip || rx<x1clip)
                continue;
            edgeflag=3;
            if (lx<x1clip)
                {
                edgeflag&=(~1);
                lx=x1clip;
                }
            if (rx>x2clip)
                {
                edgeflag&=(~2);
                rx=x2clip;
                }
            if (lx>rx)
                continue;
            // lz = ldx==0 ? (z1+ldz/2.) : z1 + ldz*(lx-px1)/ldx;
            // rz = rdx==0 ? (z1+rdz/2.) : z1 + rdz*(rx-px1)/rdx;
            lz1 = z1+ldz*(y-py1)/ldy;
            rz1 = z1+rdz*(y-py1)/rdy;
            dz = rz1-lz1;
            if (dx==0)
                {
                lz=lz1;
                rz=rz1;
                }
            else
                {
                lz=lz1+(lx-lx1)*dz/dx;
                rz=lz1+(rx-lx1)*dz/dx;
                }
            if ((y==py1 && y==py2) || (y==py2 && y==py3))
                edgeflag|=4;
            render_horizontal_3d(bmp,zbuffer,lx,rx,y,lz,rz,color,
                                 edgeflag,edge_color);
            }
        }
    ylast=py2;
    if (ylast<=y2clip && py2!=py3)
        {
        yi = floor((ylast>y1clip ? ylast : y1clip)+.5);
        yf = floor((py3<y2clip ? py3 : y2clip)-.5);
        if (x1>px2)
            {
            ldx=px2-px3;
            rdx=px1-px3;
            ldy=py3-py2;
            rdy=py3-py1;
            ldz=z2-z3;
            rdz=z1-z3;
            }
        else
            {
            ldx=px1-px3;
            rdx=px2-px3;
            ldy=py3-py1;
            rdy=py3-py2;
            ldz=z1-z3;
            rdz=z2-z3;
            }
        for (y=yi;y<=yf;y++)
            {
            double lx1,rx1,lz1,rz1,dx,dz;

            lx1=px3+ldx*(py3-y)/ldy;
            rx1=px3+rdx*(py3-y)/rdy;
            dx=rx1-lx1;
            lx=floor((px3+ldx*(py3-(y+.5))/ldy)+.5);
            rx=floor((px3+rdx*(py3-(y+.5))/rdy)-.5);
            edgeflag=3;
            if (lx>x2clip || rx<x1clip)
                continue;
            if (lx<x1clip)
                {
                edgeflag&=(~1);
                lx=x1clip;
                }
            if (rx>x2clip)
                {
                edgeflag&=(~2);
                rx=x2clip;
                }
            if (lx>rx)
                continue;
            // lz = ldx==0 ? (z3+ldz/2.) : z3 + ldz*(lx-px3)/ldx;
            // rz = rdx==0 ? (z3+rdz/2.) : z3 + rdz*(rx-px3)/rdx;
            lz1 = z3+ldz*(py3-y)/ldy;
            rz1 = z3+rdz*(py3-y)/rdy;
            dz = rz1-lz1;
            if (dx==0)
                {
                lz=lz1;
                rz=rz1;
                }
            else
                {
                lz=lz1+(lx-lx1)*dz/dx;
                rz=lz1+(rx-lx1)*dz/dx;
                }
            if ((y==py1 && y==py2) || (y==py2 && y==py3))
                edgeflag|=4;
            render_horizontal_3d(bmp,zbuffer,lx,rx,y,lz,rz,color,
                                 edgeflag,edge_color);
            }
        }
    }


static void render_horizontal_3d(WILLUSBITMAP *bmp,double *zbuffer,
                                 int x0,int x1,int y,double z0,double z1,
                                 RENDER_COLOR *color,int edgeflag,
                                 RENDER_COLOR *edgecolor)

    {
    int     x,i,ci[3];
    unsigned char *p;
    double  *zb;
    double  z,dz;

    dz = x1==x0 ? 0. : (z1-z0)/(x1-x0);
    for (i=0;i<3;i++)
        ci[i] = bmp->type==WILLUSBITMAP_TYPE_WIN32 ? 2-i : i;
    for (z=z0,x=x0,zb=&zbuffer[y*bmp->width+x0],p=bmp_dataptr(bmp,x,y);x<=x1;x++,p+=3,z+=dz,zb++)
        if (z < (*zb))
            {
            if ((edgeflag&4)
                 || (x==x0 && (edgeflag&1))
                 || (x==x1 && (edgeflag&2)))
                for (i=0;i<3;i++)
                    p[ci[i]] = edgecolor->rgb[i]*255.99;
            else
                for (i=0;i<3;i++)
                    p[ci[i]] = color->rgb[i]*255.99;
            (*zb) = z;
            }
    }


static int render_pixel_contained(WILLUSBITMAP *bmp,TRIANGLE2D *tri,int row,
                                  int col)

    {
    return(tri2d_intersection_area(bmp,tri,row,col) > 0.);
    }


static int render_row(WILLUSBITMAP *bmap,double y)

    {
    int     row;

    row=floor(y*bmap->height);
    if (row<0)
        row=0;
    if (row>bmap->height-1)
        row=bmap->height-1;
    return(row);
    }


static int render_col(WILLUSBITMAP *bmap,double x)

    {
    int     col;

    col=floor(x*bmap->width);
    if (col<0)
        col=0;
    if (col>bmap->width-1)
        col=bmap->width-1;
    return(col);
    }


static int corner_after(int clipedge)

    {
    if ((clipedge&0xc)==4)
        return(2);
    else if ((clipedge&0x6)==2)
        return(1);
    else if ((clipedge&0x3)==1)
        return(0);
    return(3);
    }


static int corner_before(int clipedge)

    {
    if ((clipedge&0xc)==8)
        return(2);
    else if ((clipedge&0x6)==4)
        return(1);
    else if ((clipedge&0x3)==2)
        return(0);
    return(3);
    }


static void vertex_sort(POINT2D *x,int *y,double *z,int n)

    {
    int     top,n1;
    POINT2D x0;
    int     y0;
    double  z0;

    if (n<2)
        return;
    top=n/2;
    n1=n-1;
    while (1)
        {
        if (top>0)
            {
            top--;
            x0=x[top];
            y0=y[top];
            z0=z[top];
            }
        else
            {
            x0=x[n1];
            y0=y[n1];
            z0=z[n1];
            x[n1]=x[0];
            y[n1]=y[0];
            z[n1]=z[0];
            n1--;
            if (!n1)
                {
                x[0]=x0;
                y[0]=y0;
                z[0]=z0;
                return;
                }
            }
        {
        int parent,child;

        parent=top;
        child=top*2+1;
        while (child<=n1)
            {
            if (child<n1 && z[child]<z[child+1])
                child++;
            if (z0<z[child])
                {
                x[parent]=x[child];
                y[parent]=y[child];
                z[parent]=z[child];
                parent=child;
                child+=(parent+1);
                }
            else
                child=n1+1;
            }
        x[parent]=x0;
        y[parent]=y0;
        z[parent]=z0;
        }
        }
    }


/*
** py is from BOTTOM of bitmap!
*/
static void render_pixelset(WILLUSBITMAP *bmap,int px,int py,RENDER_COLOR *color,
                         int render_type,RENDER_COLOR *bgcolor,double weight)

    {
    unsigned char *p;
    int     i,ci[3];
    double  d1,d2,d;

    p = bmp_dataptr(bmap,px,py);
    for (i=0;i<3;i++)
        ci[i] = bmap->type==WILLUSBITMAP_TYPE_WIN32 ? 2-i : i;
    switch (render_type)
        {
        case RENDER_TYPE_SET:
            for (i=0;i<3;i++)
                p[ci[i]] = color->rgb[i]*255.99;
            break;
        case RENDER_TYPE_OR:
            for (i=0;i<3;i++)
                {
                d1 = fabs(p[ci[i]]/255. - bgcolor->rgb[i]);
                d2 = fabs(color->rgb[i] - bgcolor->rgb[i]);
                if (d2>d1)
                    p[ci[i]] = color->rgb[i]*255.99;
                }
            break;
        case RENDER_TYPE_XOR:
            for (i=0;i<3;i++)
                {
                d1 = fabs(p[ci[i]]/255. - bgcolor->rgb[i]);
                d2 = fabs(color->rgb[i] - bgcolor->rgb[i]);
                if (bgcolor->rgb[i]>0.5)
                    d = bgcolor->rgb[i] - fabs(d2-d1);
                else
                    d = bgcolor->rgb[i] + fabs(d2-d1);
                if (d<0.)
                    d = 0.;
                else if (d>1.)
                    d = 1.;
                p[ci[i]] = d*255.99;
                }
            break;
        case RENDER_TYPE_ADD:
            for (i=0;i<3;i++)
                {
                d1 = p[ci[i]]/255. - bgcolor->rgb[i];
                d2 = color->rgb[i] - bgcolor->rgb[i];
                d=d1+d2+bgcolor->rgb[i];
                if (d<0.)
                    d=0.;
                else if (d>1.)
                    d=1.;
                p[ci[i]] = d*255.99;
                }
            break;
        case RENDER_TYPE_ANTIALIASED:
            if (weight>0.)
                for (i=0;i<3;i++)
                    {
                    double d2,d;

                    d2 = color->rgb[i] - bgcolor->rgb[i];
                    if (d2==0.)
                        continue;
                    d = p[ci[i]]/255. + d2*weight;
                    if (d<0.)
                        d=0.;
                    else if (d>1.)
                        d=1.;
                    p[ci[i]] = d*255.99;
                    }
            break;
        }
    }


static unsigned char *bmp_dataptr(WILLUSBITMAP *bmap,int px,int py)

    {
    if (bmap->type==WILLUSBITMAP_TYPE_NATIVE)
        return(&bmap->data[(bmap->height-1-py)*bmp_bytewidth(bmap)+px*3]);
    return(&bmap->data[py*bmp_bytewidth(bmap)+px*3]);
    }


/*
** Return area of intersection between triangle "tri" and
** bitmap rectangular coordinate at (row,col).
*/
static double tri2d_intersection_area(WILLUSBITMAP *bmap,TRIANGLE2D *tri,
                                      int row,int col)

    {
    TRIANGLE2D    newtri;
    RENDER_CLIPBOX     box;
    int         i,status;
    double      area;
    static POINT2D clippath[16];
    int nc;

    box.p[0].y = (double)row/bmap->height;
    box.p[1].y = (double)(row+1)/bmap->height;
    box.p[0].x = (double)col/bmap->width;
    box.p[1].x = (double)(col+1)/bmap->width;
    status=render_clipped_triangle(clippath,&nc,&box,tri);
    if (status==2)
        return(1.0);
    for (area=0.,i=1;i<nc-1;i++)
        {
        double a;

        newtri=tri2d_triangle(clippath[0],clippath[i],clippath[i+1]);
        a=tri2d_area(&newtri);
        area += a;
        }
    return(area*bmap->height*bmap->width);
    }


void rendercolor_rainbow_colorscale(RENDER_COLOR *rcolor,double scale)

    {
    if (scale<0.5)
        rcolor->rgb[2]=1.-scale*2.;
    else
        rcolor->rgb[2]=0.;
    if (scale<0.5)
        rcolor->rgb[1]=scale*2.;
    else
        rcolor->rgb[1]=1.-(scale-0.5)*2.;
    if (scale>0.5)
        rcolor->rgb[0]=(scale-0.5)*2.;
    else
        rcolor->rgb[0]=0.;
    }


int intcolor_from_rendercolor(RENDER_COLOR *rcolor)

    {
    int i,ibest;
    RENDER_COLOR rbest;
    double dbest;

    ibest=0;
    rbest=rendercolor_from_intcolor(ibest);
    dbest=rendercolor_diff(&rbest,rcolor);
    for (ibest=0,i=1;i<16;i++)
        {
        RENDER_COLOR rc;
        double d;
        rc=rendercolor_from_intcolor(i);
        d=rendercolor_diff(&rc,rcolor);
        if (d < dbest)
            {
            ibest=i;
            rbest=rc;
            dbest=d;
            }
        }
    return(ibest);
    }


RENDER_COLOR rendercolor_from_intcolor(int i)

    {
    int r,g,b,br;
    RENDER_COLOR rc;

    br=(i&8)>>3;
    r=(i&4)>>2;
    g=(i&2)>>1;
    b=i&1;
    if (i==8)
        {
        rc.rgb[0]=.5;
        rc.rgb[1]=.5;
        rc.rgb[2]=.5;
        return(rc);
        }
    if (br)
        {
        rc.rgb[0]=r;
        rc.rgb[1]=g;
        rc.rgb[2]=b;
        }
    else
        {
        rc.rgb[0]=r*.5;
        rc.rgb[1]=g*.5;
        rc.rgb[2]=b*.5;
        }
    return(rc);
    }


double rendercolor_diff(RENDER_COLOR *rc1,RENDER_COLOR *rc2)

    {
    return(sqrt((rc1->rgb[0]-rc2->rgb[0])*(rc1->rgb[0]-rc2->rgb[0])
              + (rc1->rgb[1]-rc2->rgb[1])*(rc1->rgb[1]-rc2->rgb[1])
              + (rc1->rgb[2]-rc2->rgb[2])*(rc1->rgb[2]-rc2->rgb[2])));
    }


void render_set_point_size(WILLUSBITMAP *bmp,double width,double height)

    {
    if (bmp!=NULL)
        lbmp=bmp;
    if (width>0)
        width_pts = width;
    if (height>0)
        height_pts = height;
    }


void render_set_fg_bg_rtype(RENDER_COLOR *fgc,RENDER_COLOR *bgc,
                                   int render_type)

    {
    if (fgc!=NULL)
        lfgc = (*fgc);
    if (bgc!=NULL)
        lbgc = (*bgc);
    if (render_type >= 0)
        lrtype = render_type;
    }


int render_get_rtype(void)

    {
    return(lrtype);
    }


void render_setlinewidth_pts(double lw)

    {
    linewidth=lw;
    }


/* 0=butt, 1=round, 2=projecting square, 3=arrow on second end */
void render_setlinecap(int lc)

    {
    linecap=lc;
    }


void render_setdash_pts(double *dash,double offset)

    {
    int i;

    if (dash==NULL)
        {
        dash_lengths[0]=0.;
        dash_index=0.;
        return;
        }
    for (i=0;i<15 && dash[i]>0.;i++)
        dash_lengths[i]=dash[i];
    dash_lengths[i]=0.;
    dash_index=offset;
    }


double render_dash_index(void)

    {
    return(dash_index);
    }


void render_position_pixels(double *xpx,double *ypx)

    {
    if (xpx!=NULL)
        (*xpx)=pbx0*lbmp->width/width_pts;
    if (ypx!=NULL)
        (*ypx)=pby0*lbmp->height/height_pts;
    }
  
 
void render_position_pts(double *xpts,double *ypts)

    {
    if (xpts!=NULL)
        (*xpts)=pbx0;
    if (ypts!=NULL)
        (*ypts)=pby0;
    }


void render_moveto_pts(double x,double y) /* pts */

    {
    pbx0=x;
    pby0=y;
    }


void render_dash_index_and_offset(double index,int *ii,double *dashoff)

    {
    double len;
    int i;

    len=render_dash_length_pts();
    index=fmod(index,len);
    for (i=0,len=0.;i<16 && dash_lengths[i]>0 && len+dash_lengths[i]<index;i++)
        len += dash_lengths[i];
    (*ii)=i;
    (*dashoff) = index-len;
    }


static double render_dash_length_pts(void)

    {
    int i;
    double len;

    for (i=0,len=0.;i<16 && dash_lengths[i]>0;i++)
        len+=dash_lengths[i];
    if (i==0)
        return(0.);
    if ((i&1)==1)
        len+=dash_lengths[i-1];
    return(len);
    }


void render_lineto_pts(double x,double y) /* pts */

    {
    int id1;
    double do1,x1,y1,dx,dy,len,dlen;

    dx = x-pbx0;
    dy = y-pby0;
    len = sqrt(dx*dx+dy*dy);
    if (dash_lengths[0]<=0.)
        {
        render_solid_line_pts(pbx0,pby0,x,y);
        pbx0=x;
        pby0=y;
        return;
        }
    dlen = render_dash_length_pts();
    render_dash_index_and_offset(dash_index,&id1,&do1);
// printf("rlt(%7.2f,%7.2f) [di=%7.2f pts, len=%7.2f pts, dlen=%7.2f pts] id1=%d, do1=%7.2f\n",x,y,dash_index,len,dlen,id1,do1);
    dash_index=fmod(dash_index+len,dlen);
    while (1)
        {
        double dl,ltg;

        dl = dash_lengths[id1]==0 ? dash_lengths[id1-1] : dash_lengths[id1];
        ltg = dl-do1;
        if (len <= ltg)
            {
            if (!(id1&1))
                render_solid_line_pts(pbx0,pby0,x,y);
            break;
            }
        x1 = pbx0 + dx*ltg/len;
        y1 = pby0 + dy*ltg/len;
        if (!(id1&1))
            render_solid_line_pts(pbx0,pby0,x1,y1);
        pbx0 = x1;
        pby0 = y1;
        dx = x-pbx0;
        dy = y-pby0;
        len = sqrt(dx*dx+dy*dy);
        do1=0.;
        if (dash_lengths[id1]==0)
            id1=0;
        else
            {
            id1++;
            if (dash_lengths[id1]<=0 && (id1&1)==0)
                id1=0;
            }
        }
    pbx0=x;
    pby0=y;
    }


void render_line_pts(double x1,double y1,double x2,double y2)

    {
    render_moveto_pts(x1,y1);
    render_lineto_pts(x2,y2);
    }


void render_outline_rect_pts(double x1,double y1,double x2,double y2)

    {
    render_moveto_pts(x1,y1);
    render_lineto_pts(x2,y1);
    render_lineto_pts(x2,y2);
    render_lineto_pts(x1,y2);
    render_lineto_pts(x1,y1);
    }


/*
** x0,y0,x1,y1 in points
*/
static void render_solid_line_pts(double x0,double y0,double x1,double y1)

    {
    double theta;
    double dx,dy,r;


    dx=x1-x0;
    dy=y1-y0;
    r=linewidth/2.;
    if (fabs(dx)>1e-8 || fabs(dy)>1e-8)
        theta=atan2(dy,dx);
    else
        theta=0.;
    switch (linecap)
        {
        case 0: /* butt */
        case 1: /* round */
            {
            double xa,ya,xb,yb,xc,yc,xd,yd;
            xa=x0+r*cos(theta-PI/2.);
            ya=y0+r*sin(theta-PI/2.);
            xb=x0+r*cos(theta+PI/2.);
            yb=y0+r*sin(theta+PI/2.);
            xc=x1+r*cos(theta+PI/2.);
            yc=y1+r*sin(theta+PI/2.);
            xd=x1+r*cos(theta-PI/2.);
            yd=y1+r*sin(theta-PI/2.);
            render_rect_pts(xa,ya,xb,yb,xc,yc,xd,yd);
            if (linecap==0)
                break;
            render_partial_circle_pts(x0,y0,r,theta+PI/2.,theta+3.*PI/2.,-1);
            render_partial_circle_pts(x1,y1,r,theta-PI/2.,theta+PI/2.,-1);
            break;
            }
        case 2: /* project */
            {
            double xa,ya,xb,yb,xc,yc,xd,yd;
            double r2;
            r2=r*SQRT2;
            xa=x0+r2*cos(theta-1.5*PI/2.);
            ya=y0+r2*sin(theta-1.5*PI/2.);
            xb=x0+r2*cos(theta+1.5*PI/2.);
            yb=y0+r2*sin(theta+1.5*PI/2.);
            xc=x1+r2*cos(theta+PI/4.);
            yc=y1+r2*sin(theta+PI/4.);
            xd=x1+r2*cos(theta-PI/4.);
            yd=y1+r2*sin(theta-PI/4.);
            render_rect_pts(xa,ya,xb,yb,xc,yc,xd,yd);
            break;
            }
        case 3: /* arrow */
            {
            double xa,ya,xb,yb,xc,yc,xd,yd;
            double xe,ye,xf,yf,xg,yg,xh,yh;

            /* Back up (x1,y1) along line to give room for arrow head */
            xg=x1-r*7.00*cos(theta);
            yg=y1-r*7.00*sin(theta);
            xa=x0+r*cos(theta-PI/2.);
            ya=y0+r*sin(theta-PI/2.);
            xb=x0+r*cos(theta+PI/2.);
            yb=y0+r*sin(theta+PI/2.);
            xc=xg+r*cos(theta+PI/2.);
            yc=yg+r*sin(theta+PI/2.);
            xd=xg+r*cos(theta-PI/2.);
            yd=yg+r*sin(theta-PI/2.);
            /* Draw butt-ended line */
            render_rect_pts(xa,ya,xb,yb,xc,yc,xd,yd);
            /* Arrowhead points */
            xe=x1-r*6.25*cos(theta);
            ye=y1-r*6.25*sin(theta);
            xf=x1-r*10.0*cos(theta);
            yf=y1-r*10.0*sin(theta);
            xg=xf+5*r*cos(theta+PI/2.);
            yg=yf+5*r*sin(theta+PI/2.);
            xh=xf+5*r*cos(theta-PI/2.);
            yh=yf+5*r*sin(theta-PI/2.);
            render_tri_pts(xc,yc,xe,ye,xd,yd);
            render_tri_pts(xe,ye,xg,yg,x1,y1);
            render_tri_pts(xe,ye,x1,y1,xh,yh);
            break;
            }
        }
    }


void render_rect_pts(double x1,double y1,double x2,double y2,
                     double x3,double y3,double x4,double y4)

    {
    render_tri_pts(x1,y1,x2,y2,x4,y4);
    render_tri_pts(x4,y4,x2,y2,x3,y3);
    }


void render_tri_pts(double x1,double y1,double x2,double y2,
                    double x3,double y3)

    {
    TRIANGLE2D tri;

    tri.p[0]=p2d_point(x1/width_pts,y1/height_pts);
    tri.p[1]=p2d_point(x2/width_pts,y2/height_pts);
    tri.p[2]=p2d_point(x3/width_pts,y3/height_pts);
    render_triangle(lbmp,&tri,&lfgc,&lbgc,lrtype);
    }


void render_partial_circle_pts(double xc,double yc,double radius,
                               double theta0,double theta1,int nsteps)

    {
    int i;

    if (theta0==0. && theta1==0.)
        theta1=2.*PI;
    if (nsteps<1)
        {
        int n1,n2;

        n1=lbmp->width*1.33*radius/width_pts;
        n2=lbmp->height*1.33*radius/height_pts;
        nsteps = n1<n2 ? n2 : n1;
        if (nsteps<8)
            nsteps=8;
        nsteps *= fabs(theta1-theta0)/(2.*PI);
        if (nsteps<1)
            nsteps=1;
        }
    for (i=0;i<nsteps;i++)
        {
        double th1,th2;

        th1=theta0+i*(theta1-theta0)/nsteps;
        th2=(i==nsteps-1)?theta1:theta0+(i+1)*(theta1-theta0)/nsteps;
        render_tri_pts(xc,yc,xc+radius*cos(th1),yc+radius*sin(th1),
                             xc+radius*cos(th2),yc+radius*sin(th2));
        }
    }







k2pdfopt_v2.54/k2pdfoptlib/k2gui_overlay.c

/*
** k2gui_overlay.c  K2pdfopt WILLUSGUI for the overlay dialog box.
**                  (Non-OS-specific calls.)
**
** Copyright (C) 2018  http://willus.com
**
** This program is free software: you can redistribute it and/or modify
** it under the terms of the GNU Affero General Public License as
** published by the Free Software Foundation, either version 3 of the
** License, or (at your option) any later version.
**
** This program is distributed in the hope that it will be useful,
** but WITHOUT ANY WARRANTY; without even the implied warranty of
** MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
** GNU Affero General Public License for more details.
**
** You should have received a copy of the GNU Affero General Public License
** along with this program.  If not, see <http://www.gnu.org/licenses/>.
**
**
** VERSION HISTORY
**
**     See k2version.c.
**
*/

#include <k2pdfopt.h>

#ifdef HAVE_K2GUI

static K2CONVBOX _k2gui_overlay;
static K2CONVBOX *k2gui_overlay=NULL;
static K2GUI *k2gui=NULL;

static void k2gui_overlay_init(void);
static void k2gui_overlay_update_window(void);
static int k2gui_overlay_create_dialog_window(char *filaname,char *pagelist,
                                              WILLUSGUIWINDOW *parent,void *hinst);
static void k2gui_overlay_start_conversion(void *data);
static int k2gui_overlay_wait_for_conversion_dialog_box_messages(void);
static void k2gui_overlay_conversion_thread_cleanup(void);
static void k2gui_overlay_update_progress_bar(double progress,int color,char *label);
static void k2gui_overlay_message_box_add_children(char *buttonlabel[],int buttons_only);


/*
**
** MAIN ENTRY FUNCTION FOR OVERLAY SELECTION
**
** Goes multithreaded during the creation of the overlay bitmap.
**
** Put up dialog box to show progress and do the conversion.
** Does not return until dialog box is closed.
**
** Returned margins are in inches
**     margins[0] = left
**     margins[1] = top
**     margins[2] = width (v2.33)
**     margins[3] = height (v2.33)
**     margins[4] = right margin (v2.34)
**     margins[5] = bottom margin (v2.34)
*/
int k2gui_overlay_get_crop_margins(K2GUI *k2gui0,char *filename,char *pagelist,double *margins)

    {
    int status,retval,ii;

#if (WILLUSDEBUGX & 0x2000000)
k2dprintf("@k2gui_overlay_get_crop_margins\n");
#endif
    k2gui = k2gui0;
    k2gui_overlay=&_k2gui_overlay;
    k2gui_overlay_init();
    if (margins[0]>0. || margins[1]>0. || margins[2]>0. || margins[3]>0.)
        for (ii=0;ii<4;ii++)
            k2gui_overlay->margins[ii]=margins[ii];
    else
        for (ii=0;ii<4;ii++)
            k2gui_overlay->margins[ii]=-10.;
        
    /* Launch conversion dialog box and start the conversion thread */
#if (WILLUSDEBUGX & 0x2000000)
k2dprintf("    starting dialog window / thread\n");
#endif
    status=k2gui_overlay_create_dialog_window(filename,pagelist,&k2gui->mainwin,
                                              willusgui_instance());
    retval=0;
#if (WILLUSDEBUGX & 0x2000000)
k2dprintf("\nk2gui_overlay_create_dialog_window returns %d\n\n",status);
#endif
    if (!status)
        {
        /* Disable parent so that convert dialog is modal. */
        willusgui_control_enable(&k2gui->mainwin,0);
#if (WILLUSDEBUGX & 0x2000000)
k2dprintf("    waiting for dialog box messages\n");
#endif
        /* Process messages from conversion dialog box */
        k2gui_overlay_wait_for_conversion_dialog_box_messages();
#if (WILLUSDEBUGX & 0x2000000)
k2dprintf("    back from overlay_wait_for_conversion, status=%d\n\n",k2gui_overlay->status);
#endif
        willusgui_control_enable(&k2gui->mainwin,1);
        if (k2gui_overlay->status==1)
            {
            for (ii=0;ii<6;ii++)
                margins[ii]=k2gui_overlay->margins[ii];
            retval=1;
            }
        k2gui_overlay_destroy();
        /* Without this, the main window seems to lose focus */
        willusgui_window_set_focus(&k2gui->mainwin);
        }
    return(retval);
    }


int k2gui_overlay_converting(void)

    {
    return(k2gui_overlay!=NULL && k2gui_overlay->converting==1);
    }


static void k2gui_overlay_init(void)

    {
    k2gui_overlay->successful=0;
    k2gui_overlay->converting=0;
    k2gui_overlay->ncontrols=0;
    k2gui_overlay->openfiles=0;
    k2gui_overlay->filelist=NULL;
    k2gui_overlay->filelist_na=0;
    bmp_init(&k2gui_overlay->bmp);
    k2gui_overlay->bmp.width=0;
    strbuf_init(&k2gui_overlay->buf);
    }

/*
** Put up dialog box and begin conversion
**
**     0 okay
**    -1 dialog box already up
**    -2 could not create window
**    -3 could not create conversion thread
**
*/
static int k2gui_overlay_create_dialog_window(char *filename,char *pagelist,
                                              WILLUSGUIWINDOW *parent,void *hinst)

    {
    WILLUSGUIRECT rect;
    int w,h;
    static void *data[3];
    static char *blabel[]={"Abort","",""};

#if (WILLUSDEBUGX & 0x2000000)
k2dprintf("@k2gui_overlay_create_dialog_window...\n");
#endif
    if (k2gui_overlay->converting)
        return(-1);
    k2gui_overlay->converting=1;
    k2gui_overlay->hinst=hinst; /* (HINSTANCE)GetModuleHandle(0); */
    willusgui_window_get_rect(parent,&rect);
    w=(rect.right-rect.left)*0.7;
    h=(rect.bottom-rect.top)*0.5;
    k2gui_overlay->mainwin.rect.left = rect.left + ((rect.right-rect.left)-w)/2;
    k2gui_overlay->mainwin.rect.top = rect.top + ((rect.bottom-rect.top)-h)/2;
    k2gui_overlay->mainwin.rect.right = k2gui_overlay->mainwin.rect.left + w - 1;
    k2gui_overlay->mainwin.rect.bottom = k2gui_overlay->mainwin.rect.top + h - 1;
    k2gui_overlay->maxwidth = rect.right-rect.left;
    k2gui_overlay->mf.size = k2gui_overlay->maxwidth/65;
    willusgui_font_get(&k2gui_overlay->mf);
    k2gui_overlay->bf.size = k2gui_overlay->maxwidth/50;
    willusgui_font_get(&k2gui_overlay->bf);
    strbuf_init(&k2gui_overlay->buf);
    k2gui_overlay->rgbcolor=0xb0b0ff;
    k2gui_overlay->hinst=hinst;
    k2gui_osdep_overlay_init(k2gui_overlay,&k2gui_overlay->mainwin,parent,hinst,k2gui_overlay->rgbcolor);
    if (k2gui_overlay->mainwin.handle==NULL)
        {
        k2gui_overlay->converting=0;
        return(-2);
        }
    /*
    ShowWindow(k2gui_overlay->hwnd,SW_SHOW);
    UpdateWindow(k2gui_overlay->hwnd);
    */
    k2gui_overlay_message_box_add_children(blabel,0);
    /* UpdateWindow(k2gui_overlay->hwnd); */
    willusgui_window_set_focus(&k2gui_overlay->control[1]);

    /*
    ** Start new thread to do the conversions
    */
    k2gui_overlay->semaphore = willusgui_semaphore_create_ex("k2pdfopt_overlay",1,1);
    if (k2gui_overlay->semaphore==NULL)
        {
        willusgui_control_enable(&k2gui->mainwin,1);
        k2gui_overlay_destroy();
        k2gui_alertbox(0,"Convert","Cannot create semaphore!");
        k2gui_overlay->converting=0;
        return(-3);
        }
    /* Signal the semaphore */
    willusgui_semaphore_status_wait(k2gui_overlay->semaphore);
/*
printf("k2conv=%p\n",k2conv);
printf("k2conv->k2settings=%p\n",&k2conv->k2settings);
*/
    data[0] = (void *)filename;
    data[1] = (void *)pagelist;

    /*
    ** Fork the new thread to k2gui_overlay_start_conversion().
    */
#if (WILLUSDEBUGX & 0x2000000)
k2dprintf("   starting separate thread...\n");
#endif
    k2gui_overlay->pid=willusgui_thread_create(k2gui_overlay_start_conversion,(void *)data);
    if (k2gui_overlay->pid==NULL)
        {
        willusgui_semaphore_close(k2gui_overlay->semaphore);
        k2gui_alertbox(0,"Overlay","Cannot start overlay thread!");
        willusgui_control_enable(&k2gui->mainwin,1);
        k2gui_overlay_destroy();
        k2gui_overlay->converting=0;
        return(-4);
        }
/*
** Test for Franco Vivona (Ittiandro).  Put in delay to see if it helps the
** conversion not crash.
*/
#if (WILLUSDEBUGX & 0x2000000)
k2dprintf("   continuing from main thread...\n");
#endif
#ifdef HAVE_WIN32_API
win_sleep(500);
#endif
    return(0);
    }


void k2gui_overlay_close_buttons(void)

    {
    static char *buttonlabel[3];
    static char buf[3][32];
    int i;

    if (k2gui_overlay->bmp.width==0)
        {
        strcpy(buf[0],"Cancel");
        buf[1][0]='\0';
        buf[2][0]='\0';
        for (i=0;i<3;i++)
            buttonlabel[i]=&buf[i][0];
        }
    else if (k2gui_overlay->bmp.width<0)
        {
        strcpy(buf[0],"Close");
        buf[1][0]='\0';
        buf[2][0]='\0';
        for (i=0;i<3;i++)
            buttonlabel[i]=&buf[i][0];
        }
    else
        {
        strcpy(buf[0],"&Set Crop Region");
        strcpy(buf[1],"&Reset Region to Entire Page");
        strcpy(buf[2],"&Cancel");
        for (i=0;i<3;i++)
            buttonlabel[i]=&buf[i][0];
        }
    k2gui_overlay_message_box_add_children(buttonlabel,1);
    }


/*
** Conversion thread.  This is launched as a separate thread to do the
** conversions while the dialog box displays the progress.
*/
static void k2gui_overlay_start_conversion(void *data)

    {
    void **ptrs;
    /* static char *funcname="k2gui_overlay_start_conversion"; */
    char *filename;
    char *pagelist;
    char buf[320];
    WILLUSBITMAP *bmp;

#if (WILLUSDEBUGX & 0x2000000)
k2dprintf("@k2gui_overlay_start_conversion thread.\n");
#endif
    ptrs=(void **)data;
    filename=(char *)ptrs[0];
    pagelist=(char *)ptrs[1];
    overwrite_set(1);
    k2gui_overlay_set_error_count(0);
    /* k2gui_overlay_freelist(); */
    overwrite_set(0);
    k2gui_overlay_set_num_pages(1);
    strncpy(k2gui_overlay->filename,k2gui_short_name(filename),255);
    k2gui_overlay->filename[255]='\0';
    sprintf(buf,"Creating overlay for %s...",k2gui_overlay->filename);
    k2gui_overlay_set_pages_completed(0,buf);
    bmp=&k2gui_overlay->bmp;
#if (WILLUSDEBUGX & 0x2000000)
k2dprintf("Getting overlay bitmap...\n");
#endif
    k2file_get_overlay_bitmap(bmp,&k2gui_overlay->dpi,filename,pagelist);
#if (WILLUSDEBUGX & 0x2000000)
k2dprintf("   Done overlay bitmap (ecount=%d)...\n",k2gui_overlay->error_count);
#endif
/*
printf(" = %d x %d\n",bmp->width,bmp->height);
*/
    /* If successful, size the window to the proportions of the loaded bitmap */
    if (k2gui_overlay->error_count==0 && bmp->width>0 && bmp->height>0)
        {
        WILLUSGUIRECT rect,r1,ru;
        int dw,dh,w,h,bh,bw,delw,delh,delw2,delh2;

        k2gui_overlay->converting=2;
        k2gui_overlay->successful=1;
        willusgui_window_get_rect(&k2gui_overlay->mainwin,&r1);
        willusgui_window_get_useable_rect(&k2gui_overlay->mainwin,&ru);
        delw=(r1.right-r1.left)-(ru.right-ru.left);
        delw2=delw + 10;
        delh=(r1.bottom-r1.top)-(ru.bottom-ru.top);
        delh2=delh + (int)k2gui_overlay->bf.size*2.0 + (int)k2gui_overlay->mf.size/4;
/*
printf("delw=%d, delw2=%d, delh=%d, delh2=%d\n",delw,delw2,delh,delh2);
*/
        willusgui_get_desktop_workarea(&rect);
        dw=rect.right-rect.left+1;
        dh=rect.bottom-rect.top+1;
        h = dh*3/4;
        bh = h - delh2;
        bw = bh*bmp->width/bmp->height;
        w = bw+delw2;
        if (w > dw*3/4)
            {
            bw =  dw*3/4-delw2;
            bh =  bw*bmp->height/bmp->width;
            }
/*
printf("bw=%d, bh=%d\n",bw,bh);
*/
        w = bw+delw2;
        h = bh+delh2;
/*
printf("w=%d, h=%d\n",w,h);
*/
        rect.left=dw/2-w/2;
        rect.right=rect.left+w-1;
        rect.top=dh/2-h/2;
        rect.bottom=rect.top+h-1;
        willusgui_window_set_pos(&k2gui_overlay->mainwin,&rect);
        k2gui_overlay_update_window();
        }
    else
        bmp->width=-1;
#if (WILLUSDEBUGX & 0x2000000)
k2dprintf("   Done overlay_start_conversion..\n",k2gui_overlay->error_count);
#endif
    k2gui_overlay_conversion_thread_cleanup();
    }


void k2gui_overlay_reset_margins(void)

    {
    int i;

    for (i=0;i<6;i++)
        k2gui_overlay->margins[i]=(i!=2 && i!=3) ? 0. : -1.;
    }


void k2gui_overlay_store_margins(WILLUSGUICONTROL *control)

    {
    WILLUSGUIRECT *marked;
    WILLUSGUIRECT rect0;
    int ii;
    
    willusgui_window_get_useable_rect(control,&rect0);
    marked=&control->rectmarked;
    if (marked->left<-9000)
        {
        k2gui_overlay_reset_margins();
        return;
        }
    k2gui_overlay->margins[0] = (double)(marked->left-rect0.left)/control->dpi_rendered;
    k2gui_overlay->margins[1] = (double)(marked->top-rect0.top)/control->dpi_rendered;
    k2gui_overlay->margins[2] = (double)(marked->right-marked->left)/control->dpi_rendered;
    k2gui_overlay->margins[3] = (double)(marked->bottom-marked->top)/control->dpi_rendered;
    k2gui_overlay->margins[4] = (double)(rect0.right-marked->right)/control->dpi_rendered;
    k2gui_overlay->margins[5] = (double)(rect0.bottom-marked->bottom)/control->dpi_rendered;
    for (ii=0;ii<6;ii++)
        {
        if (ii==2 || ii==3)
            continue;
        if (k2gui_overlay->margins[ii]<0.)
            k2gui_overlay->margins[ii]=0.;
/*
k2printf("k2gui_overlay->margins[%d]=%g\n",ii,k2gui_overlay->margins[ii]);
*/
        }
    }


void k2gui_overlay_apply_margins(WILLUSGUICONTROL *control)

    {
    WILLUSGUIRECT *marked;
    WILLUSGUIRECT rect0;

/*
printf("dpi_rendered=%g\n",(double)control->dpi_rendered);
printf("rect = %d x %d\n",rect0.right,rect0.bottom);
{int i;
for (i=0;i<4;i++)
printf("k2margins[%d]=%g\n",i,k2gui_overlay->margins[i]);   
}
*/
    if (k2gui_overlay->margins[0]<0 || k2gui_overlay->margins[1]<0)
        return;
    willusgui_window_get_useable_rect(control,&rect0);
    marked=&control->rectmarked;
    marked->left=k2gui_overlay->margins[0]*control->dpi_rendered+rect0.left;
    if (marked->left<0)
        marked->left=0;
    marked->top=k2gui_overlay->margins[1]*control->dpi_rendered+rect0.top;
    if (marked->top<0)
        marked->top=0;
/*
    marked->right=rect0.right-k2gui_overlay->margins[2]*control->dpi_rendered;
    marked->bottom=rect0.bottom-k2gui_overlay->margins[3]*control->dpi_rendered;
*/
    if (k2gui_overlay->margins[2]<0)
        marked->right=rect0.right;
    else
        marked->right=marked->left+k2gui_overlay->margins[2]*control->dpi_rendered;
    if (k2gui_overlay->margins[3]<0)
        marked->bottom=rect0.bottom;
    else
        marked->bottom=marked->top+k2gui_overlay->margins[3]*control->dpi_rendered;
/*
printf("marked=%d,%d,%d,%d\n",marked->left,marked->top,marked->right,marked->bottom);
*/
    }


static void k2gui_overlay_update_window(void)

    {
    willusgui_control_redraw(&k2gui_overlay->mainwin,0);
    }


void k2gui_overlay_error(char *filename,int pagenum,int statuscode)

    {
    char buf[512];

    if (k2gui_overlay==NULL || k2gui_overlay->converting!=1)
        return;
    if (statuscode<1 || statuscode>5)
        statuscode=1;
    sprintf(buf,"Error %d getting page %d of file %s.",statuscode,pagenum,filename);
    k2printf("\n\n** %s **\n\n\n",buf);
    k2gui_overlay_increment_error_count();
    }


void k2gui_overlay_open_bitmap(WILLUSBITMAP *bmp)

    {
    char tempfile[MAXFILENAMELEN];

    wfile_abstmpnam(tempfile);
    wfile_newext(tempfile,NULL,"png");
    bmp_write(bmp,tempfile,NULL,100);
    willusgui_open_file_ex(tempfile);
    }



/*
** Wait for conversion dialog box messages
**
** Returns:
**      bit 0:  1 if dialog box closed from button press
**              0 if dialog box closed from ESC press
**      bit 1:  1 if conversion completed normally.
**              0 if conversion was terminated early.
**
*/
static int k2gui_overlay_wait_for_conversion_dialog_box_messages(void)

    {
    int done;

#if (WILLUSDEBUGX & 0x2000000)
k2dprintf("@k2gui_overlay_wait_for_conversion_dialog_box_messages, converting=%d\n",k2gui_overlay->converting);
#endif
    done=k2gui_osdep_window_proc_messages(&k2gui_overlay->mainwin,k2gui_overlay->semaphore,2,
                                          &k2gui_overlay->control[1]);
#if (WILLUSDEBUGX & 0x2000000)
k2dprintf("    back from osdep_window_proc_messages, converting=%d\n",k2gui_overlay->converting);
#endif
    k2gui_overlay->converting=0;
    /* If conversion aborted, terminate thread and cleanup */
    if (!done)
        {
#if (WILLUSDEBUGX & 0x2000000)
k2dprintf("    terminating thread to create overlay.\n");
#endif
        willusgui_thread_terminate(k2gui_overlay->pid,0);
        k2gui_overlay_conversion_thread_cleanup();
        }
#if (WILLUSDEBUGX & 0x2000000)
k2dprintf("    closing semaphore.\n");
#endif
    willusgui_semaphore_close(k2gui_overlay->semaphore);
#if (WILLUSDEBUGX & 0x2000000)
k2dprintf("    Done k2gui_overlay_wait_for_conversion_dialog_box_messages\n");
#endif
    return((k2gui_overlay->status==1 ? 1 : 0) | (done ? 2 : 0));
    }


static void k2gui_overlay_conversion_thread_cleanup(void)

    {
    /* Release and close semaphore */
    willusgui_semaphore_release(k2gui_overlay->semaphore);
#if (WILLUSDEBUGX & 0x2000000)
k2dprintf("thread clean-up complete.  Semaphore released.\n");
#endif
    }


void k2gui_overlay_set_pages_completed(int n,char *message)

    {
    char buf[MAXFILENAMELEN+80]; /* More room, v2.22 */
    int color;
    double progress;

    if (k2gui_overlay==NULL || k2gui_overlay->converting!=1)
        return;
    color=0x4080ff;
    if (k2gui_overlay->num_pages>0)
        progress=(double)n/k2gui_overlay->num_pages;
    else
        progress=0.;
    if (message==NULL)
        sprintf(buf,"%s: %d of %d pages completed.",k2gui_overlay->filename,n,k2gui_overlay->num_pages);
    else
        if (in_string(message,"cannot")>=0)
            {
            color=0xd0d0ff;
            progress=1.;
            }
    k2gui_overlay_update_progress_bar(progress,color,message==NULL?buf:message);
    }


void k2gui_overlay_set_num_pages(int npages)

    {
    if (k2gui_overlay!=NULL && k2gui_overlay->converting==1)
        k2gui_overlay->num_pages=npages;
    }


void k2gui_overlay_set_filename(char *name)

    {
    if (k2gui_overlay!=NULL && k2gui_overlay->converting==1)
        {
        strncpy(k2gui_overlay->filename,k2gui_short_name(name),255);
        k2gui_overlay->filename[255]='\0';
        }
    }


void k2gui_overlay_set_error_count(int ecount)

    {
    if (k2gui_overlay!=NULL)
        {
        k2gui_overlay->error_count=ecount;
#if (WILLUSDEBUGX & 0x2000)
printf("\n error count set to %d\n\n",k2gui_overlay->error_count);
#endif
        }
    }


void k2gui_overlay_increment_error_count(void)

    {
    if (k2gui_overlay!=NULL && k2gui_overlay->converting==1)
        {
        k2gui_overlay->error_count++;
#if (WILLUSDEBUGX & 0x2000)
printf("\n error count incremented to %d\n\n",k2gui_overlay->error_count);
#endif
        }
    }


int k2gui_overlay_vprintf(FILE *f,char *fmt,va_list args)

    {
    static char *funcname="k2gui_overlay_vprintf";
    char prbuf[1024];
    char *buf;
    int i,j,status,nlines;

    if (k2gui_overlay==NULL || k2gui_overlay->control[0].handle==NULL || k2gui_overlay->ncontrols<1)
        return(-1);
    status=vsprintf(prbuf,fmt,args);
    willus_mem_alloc_warn((void **)&buf,strlen(prbuf)*2,funcname,10);
    for (i=j=0;prbuf[i]!='\0';i++)
        {
        /* Insert CRs before LFs */
        if (prbuf[i]=='\r' && prbuf[i+1]=='\n')
            {
            buf[j++]=prbuf[i++];
            buf[j++]=prbuf[i];
            continue;
            }
        if (prbuf[i]=='\n')
            {
            buf[j++]='\r';
            buf[j++]=prbuf[i];
            continue;
            }
        /* Remove any ANSI color code */
        if (prbuf[i]=='\x1b' && prbuf[i+1]=='[')
            {
            for (i+=2;prbuf[i]!='\0' && (tolower(prbuf[i])<'a' || tolower(prbuf[i])>'z');i++);
            if (prbuf[i]=='\0')
                break;
            continue;
            }
        buf[j++]=prbuf[i];
        }
    buf[j]='\0';
    strbuf_sprintf(&k2gui_overlay->buf,"%s",buf);
    nlines=willusgui_control_nlines(&k2gui_overlay->control[0]);
    willusgui_control_set_text(&k2gui_overlay->control[0],strbuf_lineno(&k2gui_overlay->buf,-nlines));
    willusgui_control_scroll_to_bottom(&k2gui_overlay->control[0]);
    willus_mem_free((double **)&buf,funcname);
    return(status);
    }


void k2gui_overlay_final_print(void)

    {
    willusgui_control_set_text(&k2gui_overlay->control[0],k2gui_overlay->buf.s);
    willusgui_control_scroll_to_bottom(&k2gui_overlay->control[0]);
    }


/* Clean up */
void k2gui_overlay_terminate_conversion(void)

    {
k2printf("Releasing semaphore.\r\n");
    willusgui_semaphore_release(k2gui_overlay->semaphore);
    willusgui_thread_exit(0);
    }
    

static void k2gui_overlay_update_progress_bar(double progress,int color,char *label)

     {
     int x1,y1,w,h;
     WILLUSGUIRECT rect;
     WILLUSGUIRECT drect;

     if (progress<0.)
         progress=0.;
     if (progress>1.)
         progress=1.;
     willusgui_window_get_useable_rect(&k2gui_overlay->mainwin,&rect);
     w=(rect.right-rect.left)*.95;
     h=k2gui_overlay->bf.size*1.4;
     x1=rect.left+(rect.right-rect.left-w)/2;
     y1=k2gui_overlay->control[1].rect.top - h*.05 - h*1.15;
     drect.left=x1+1;
     drect.right=x1+w*progress+1;
     drect.top=y1;
     drect.bottom=y1+h;
     if (drect.right>drect.left)
         willusgui_window_draw_rect_filled(&k2gui_overlay->mainwin,&drect,color);
     drect.left=drect.right+1;
     drect.right=x1+w;
     if (drect.right>drect.left)
         willusgui_window_draw_rect_filled(&k2gui_overlay->mainwin,&drect,0xffffff);
     drect.left=x1;
     drect.right=x1+w+1;
     drect.bottom++;
     willusgui_window_draw_rect_outline(&k2gui_overlay->mainwin,&drect,0);
     willusgui_window_text_render(&k2gui_overlay->mainwin,&k2gui_overlay->bf,label,
                                    (int)(x1+w/2),(int)(y1+h*.2),0,-1,1,NULL);
     }
     

static void k2gui_overlay_message_box_add_children(char *buttonlabel[],int buttons_only)

    {
    int i,width,w,nb,dx,dx1,x1,y1,attrib;
    WILLUSGUIRECT rect;
    WILLUSGUIRECT brect[3];
    WILLUSGUICONTROL *control;
    /*
    static char *buttonlabel[] = {"Abort","",""};
    */

/*
    {
    HWND dummy;
    DWORD bclass;

    dummy = CreateWindow("button",NULL,WS_CHILD|BS_OWNERDRAW,
                         0,0,0,0,k2gui_overlay->hwnd,(HMENU)0,k2gui_overlay->hinstance,NULL);
    bclass = GetClassLong(dummy,GCL_STYLE);
    SetClassLong(dummy,GCL_STYLE,bclass & ~CS_DBLCLKS);
    DestroyWindow(dummy);
    }
*/
    if (k2gui_overlay->ncontrols>0)
        {
        for (i=k2gui_overlay->ncontrols-1;i>=0;i--)
            willusgui_control_close(&k2gui_overlay->control[i]);
        k2gui_overlay->ncontrols=0;
        }
    willusgui_window_get_useable_rect(&k2gui_overlay->mainwin,&rect);
    width=rect.right-rect.left;
/*
printf("Add children, useablerect = %d x %d\n",width,rect.bottom-rect.top);
*/
    y1=rect.bottom - (int)k2gui_overlay->bf.size*1.5;
    for (nb=w=0,i=1;i<=3;i++)
        {
        if (buttonlabel[i-1][0]=='\0')
            continue;
        willusgui_window_text_extents(&k2gui_overlay->mainwin,&k2gui_overlay->bf,buttonlabel[i-1],&brect[i-1]);
        brect[i-1].right += 0.5*k2gui_overlay->bf.size;
        w += brect[i-1].right;
        nb++;
        }
    dx=(width-6-w)/(nb+1);
    dx1=k2gui_overlay->bf.size;
    if (dx > dx1)
        dx=dx1;
    if (nb==0)
        x1=rect.left+width/2;
    else
        x1=rect.left+(width-6-w-dx*(nb-1))/2;

    /* Edit box */
    if (k2gui_overlay->bmp.width<=0 && k2gui_overlay->converting<=1)
        {
        attrib=0;
        if (!buttons_only)
            {
            control=&k2gui_overlay->control[0];
            willusgui_control_init(control);
            control->attrib = WILLUSGUICONTROL_ATTRIB_READONLY | WILLUSGUICONTROL_ATTRIB_MULTILINE 
                                 | WILLUSGUICONTROL_ATTRIB_SCROLLBARS;
            control->rect.left = rect.left + width*0.02;
            control->rect.right = rect.left + width*0.95;
            control->rect.top = rect.top + k2gui_overlay->mf.size/4;
            control->rect.bottom = (y1 - k2gui_overlay->bf.size*2.0);
            control->font.size = k2gui_overlay->mf.size;
            willusgui_font_get(&control->font);
            control->type=WILLUSGUICONTROL_TYPE_EDITBOX;
            control->index=10;
            strcpy(control->name,"k2pdfopt output");
            control->parent=&k2gui_overlay->mainwin;
            willusgui_control_create(control);
            }
        }
    else
        {
        control=&k2gui_overlay->control[0];
        willusgui_control_init(control);
        strcpy(control->name,"bitmapwin");
        control->flags=0;
        control->color=0;
        attrib = control->attrib = WILLUSGUICONTROL_ATTRIB_NOKEYS;
        control->font.size = k2gui_overlay->mf.size;
        willusgui_font_get(&control->font);
        control->rect.left = rect.left + 5;
        control->rect.right = rect.left + width-5;
        control->rect.top = rect.top + k2gui_overlay->mf.size/4;
        control->rect.bottom = (y1 - k2gui_overlay->bf.size*0.5);
        control->type=WILLUSGUICONTROL_TYPE_BITMAP;
        control->dpi=control->dpi_rendered=k2gui_overlay->dpi;
        control->index=10;
        control->parent=&k2gui_overlay->mainwin;
        control->label[0]='\0';
        control->obmp=&k2gui_overlay->bmp;
        willusgui_control_create(control);
        k2gui_overlay_apply_margins(&k2gui_overlay->control[0]);
        }
    k2gui_overlay->ncontrols=1;

    /* Button */
    if (buttons_only)
        k2gui_overlay_draw_defbutton_border(0);
    for (i=1;i<=3;i++)
        {
        control=&k2gui_overlay->control[i];
        if (control->handle!=NULL)
            willusgui_control_close(control);
        willusgui_control_init(control);
        strcpy(control->name,buttonlabel[i-1]);
        if (control->name[0]=='\0')
            continue;
        control->color=0xf0f0f0;
        /* defbutton=(control->text[0]=='*'); */
        control->attrib = attrib;
        control->rect.left = x1;
        control->rect.right = x1+brect[i-1].right;
        control->rect.top = y1;
        control->rect.bottom = y1+k2gui_overlay->bf.size*1.2;
        control->font.size = k2gui_overlay->bf.size;
        willusgui_font_get(&control->font);
        control->type=WILLUSGUICONTROL_TYPE_BUTTON;
        control->index=2+i;
        control->parent=&k2gui_overlay->mainwin;
        willusgui_control_create(control);
        k2gui_overlay->ncontrols++;
        x1 += (control->rect.right-control->rect.left)+dx;
        }
    k2gui_overlay_draw_defbutton_border(1);
/*
dprintf(NULL,"msg=%s, k2gui_overlay->inbuf=%p, right-left=%d\n",
k2gui_overlay->msg,k2gui_overlay->inbuf,k2gui_overlay->aboutbox.right-k2gui_overlay->aboutbox.left);
*/
    }


void k2gui_overlay_draw_defbutton_border(int status)

    {
    WILLUSGUIRECT rect;
    int i,color;

#if (WILLUSDEBUGX & 0x2000000)
willusgui_dprintf(ANSI_YELLOW "@k2gui_overlay_draw_defbutton_border\n");
#endif
    rect=k2gui_overlay->control[1].rect;
    color = status ? 0 : k2gui_overlay->rgbcolor;
    for (i=0;i<4;i++)
        {
        rect.top--;
        rect.bottom++;
        rect.left--;
        rect.right++;
        if (i>1)
            willusgui_window_draw_rect_outline(&k2gui_overlay->mainwin,&rect,color);
        }
    }


void k2gui_overlay_destroy(void)

    {
    int i;

    if (!k2gui_overlay->converting)
        return;
    bmp_free(&k2gui_overlay->bmp);
    for (i=k2gui_overlay->ncontrols-1;i>=0;i--)
        willusgui_control_close(&k2gui_overlay->control[i]);
    k2gui_overlay->ncontrols=0;
    willusgui_font_release(&k2gui_overlay->mf);
    willusgui_font_release(&k2gui_overlay->bf);
    willusgui_control_close(&k2gui_overlay->mainwin);
    /* UnregisterClass(k2gui_overlay->class,k2gui_overlay->hinstance); */
    k2gui_overlay->converting=0;
    }


int k2gui_overlay_conversion_successful(void)

    {
    return(k2gui_overlay->successful);
    }
#endif /* HAVE_K2GUI */







k2pdfopt_v2.54/k2pdfoptlib/k2proc.c

/*
** k2proc.c    These functions do the "heavy lifting" in k2pdfopt.  They
**             examine the source bitmap for contiguous regions, locating
**             columns, rows of text, and individual words, and laying out the
**             output pages.
**
** Copyright (C) 2020  http://willus.com
**
** This program is free software: you can redistribute it and/or modify
** it under the terms of the GNU Affero General Public License as
** published by the Free Software Foundation, either version 3 of the
** License, or (at your option) any later version.
**
** This program is distributed in the hope that it will be useful,
** but WITHOUT ANY WARRANTY; without even the implied warranty of
** MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
** GNU Affero General Public License for more details.
**
** You should have received a copy of the GNU Affero General Public License
** along with this program.  If not, see <http://www.gnu.org/licenses/>.
**
*/

#include "k2pdfopt.h"

static void bmpregion_source_box_process(BMPREGION *region,K2PDFOPT_SETTINGS *k2settings,
                                         MASTERINFO *masterinfo,int level,int pages_done);
static void pageregions_grid(PAGEREGIONS *pageregions,BMPREGION *region,
                             K2PDFOPT_SETTINGS *k2settings,int level);
static void pageregions_from_cropboxes(PAGEREGIONS *pageregions,BMPREGION *region,
                                       K2PDFOPT_SETTINGS *k2settings,MASTERINFO *masterinfo);
static int k2cropboxes_skip_box(K2CROPBOXES *cropboxes,int index,int srcpage,int npages,int iboxes);
static void bmpregion_whiteout_cropboxes(BMPREGION *srcregion,K2PDFOPT_SETTINGS *k2settings,
                                         MASTERINFO *masterinfo);
static void bmpregion_set_cropbox_pixels(BMPREGION *dstregion,K2CROPBOX *cropbox,
                                         BMPREGION *srcregion,MASTERINFO *masterinfo);
static void pageregions_find_next_level(PAGEREGIONS *pageregions_sorted,BMPREGION *srcregion,
                                        K2PDFOPT_SETTINGS *k2settings,int level,K2NOTES *notes);
static double median_val(double *x,int n);
#ifdef HAVE_MUPDF_LIB
static int add_crop_boxes(BMPREGION *region,K2PDFOPT_SETTINGS *k2settings,MASTERINFO *masterinfo,
                          int bmp_rotation_deg);
static int add_crop_box(BMPREGION *region,K2PDFOPT_SETTINGS *k2settings,
                        MASTERINFO *masterinfo,int bmp_rotation_deg);
#endif
static int bmpregion_find_multicolumn_divider(BMPREGION *region,K2PDFOPT_SETTINGS *k2settings,
                                              int *row_black_count,PAGEREGIONS *pageregions,
                                              K2NOTES *notes);
static void bmpregion_vertically_break(BMPREGION *region,K2PDFOPT_SETTINGS *k2settings,
                          MASTERINFO *masterinfo,double force_scale,int source_page,int ncols,
                          BMPREGION *notes);
static void textrows_group(TEXTROWS *textrows,int biggap_pixels,int *firstrow,int *lastrow,
                           int *ngroups,int text_only);
static void bmpregion_add_textrows(ADDED_REGION_INFO *params,K2PDFOPT_SETTINGS *k2settings,
                                   MASTERINFO *masterinfo);
static int different_widths(double width1,double width2);
/*
static int different_row_heights(double height1,BMPREGION *region);
*/
static void bmpregion_analyze_justification_and_line_spacing(ADDED_REGION_INFO *added_region,
                                       K2PDFOPT_SETTINGS *k2settings,MASTERINFO *masterinfo);
static void multiline_params_calculate(MULTILINE_PARAMS *mlp,BMPREGION *region,
                                       MASTERINFO *masterinfo,K2PDFOPT_SETTINGS *k2settings,
                                       int allow_text_wrapping,int region_is_centered);
static double calc_median_indent(double *indent,int n,double median_h5050);
static void multiline_params_init(MULTILINE_PARAMS *mlp);
static void multiline_params_alloc(MULTILINE_PARAMS *mlp);
static void multiline_params_free(MULTILINE_PARAMS *mlp);
static int get_line_spacing_pixels(TEXTROW *tr1,TEXTROW *tr2,MULTILINE_PARAMS *mlp,
                                   K2PDFOPT_SETTINGS *k2settings,int allow_text_wrapping);
static void textrow_mark_source(TEXTROW *textrow,BMPREGION *region,MASTERINFO *masterinfo,
                                K2PDFOPT_SETTINGS *k2settings,int marking_flags);
static void bmpregion_one_row_wrap_and_add(BMPREGION *region,K2PDFOPT_SETTINGS *k2settings,
                                    MASTERINFO *masterinfo,int justflags,int line_spacing,
                                    int mean_row_gap,int marking_flags,int pi);


/*
** Call once per document
*/
void k2proc_init_one_document(void)

    {
    /* Init vert break routine */
    bmpregion_vertically_break(NULL,NULL,NULL,0.,0,0,NULL);
    }


/*
** Determine median font size (based on row heights) in a region.
** Graphically determine median font size in a rectangular region.
** Break into columns if necessary.
*/
void k2proc_get_fontsize_histogram(BMPREGION *srcregion,MASTERINFO *masterinfo,
                                   K2PDFOPT_SETTINGS *k2settings,FONTSIZE_HISTOGRAM *fsh)

    {
    PAGEREGIONS *pageregions,_pageregions;
    BMPREGION *region,_region;
    int i,maxlevels;

#if (WILLUSDEBUGX & 0x10000)
bmpregion_write(srcregion,"fontsize_bmpregion_major.png");
#endif
/*
printf("@k2proc_determine_median_font_size\n");
*/

    /* Parse region into columns */
    region=&_region;
    bmpregion_init(region);
    bmpregion_copy(region,srcregion,0);
    pageregions=&_pageregions;
    pageregions_init(pageregions);
    if (k2settings->max_columns>2)
        maxlevels = 3;
    else if (k2settings->max_columns>1)
        maxlevels = 2;
    else
        maxlevels = 1;
    pageregions_find_columns(pageregions,region,k2settings,masterinfo,maxlevels);
    for (i=0;i<pageregions->n;i++)
        {
        BMPREGION *region1;
        int j;

        region1=&pageregions->pageregion[i].bmpregion;
#if (WILLUSDEBUGX & 0x800000)
printf("Calling bmpregion_find_textrows for font size eval\n");
#endif
        bmpregion_find_textrows(region1,k2settings,0,1,-1.0,
                                k2settings->join_figure_captions==2 ? 1 : 0);
        for (j=0;j<region1->textrows.n;j++)
            if (region1->textrows.textrow[j].type==REGION_TYPE_TEXTLINE)
                fontsize_histogram_add_fontsize(fsh,
                              2.*72.*region1->textrows.textrow[j].h5050/region1->dpi);
        }
    pageregions_free(pageregions);
    bmpregion_free(region);
    }


/*
** First break the source page into cropboxes and/or gridded rectangles based
** on the -cbox or -grid arguments.  Pass each box into bmpregion_source_box_process().
**
** If there are not crop boxes or gridded areas, then the entire source page is
** passed to bmperegion_source_box_process().
**
** Functionality changed in v2.13.
**
*/
void bmpregion_source_page_add(BMPREGION *region,K2PDFOPT_SETTINGS *k2settings,
                               MASTERINFO *masterinfo,int level,int pages_done)

    {
    PAGEREGIONS *pageregions,_pageregions;
    int i,gridded;

#if (!(WILLUSDEBUGX & 0x200))
    if (k2settings->debug)
#endif
        k2printf("@bmpregion_source_page_add (%d,%d) - (%d,%d) dpi=%d, lev=%d, pagesdone=%d\n",
               region->c1,region->r1,region->c2,region->r2,region->dpi,level,pages_done);

    /* White-out all crop boxes with K2CROPBOX_FLAGS_IGNOREBOXEDAREA set */
    bmpregion_whiteout_cropboxes(region,k2settings,masterinfo);


    gridded = (k2settings->src_grid_cols > 0 && k2settings->src_grid_rows > 0);
    if (!k2settings_has_cropboxes(k2settings) && !gridded)
        {
        bmpregion_source_box_process(region,k2settings,masterinfo,level,pages_done);
        return;
        }

    /* Find page regions */     
    pageregions=&_pageregions;
    pageregions_init(pageregions);

    /* Get regions from cropboxes or grid areas */
    if (k2settings_has_cropboxes(k2settings))
        pageregions_from_cropboxes(pageregions,region,k2settings,masterinfo);
    else
        pageregions_grid(pageregions,region,k2settings,0);

    /* Pass each region along to next function */
    for (i=0;i<pageregions->n;i++)
        bmpregion_source_box_process(&pageregions->pageregion[i].bmpregion,
                                     k2settings,masterinfo,level,pages_done); 
    pageregions_free(pageregions);
    }


void bmpregion_add_cover_image(BMPREGION *coverimage,K2PDFOPT_SETTINGS *k2settings,
                               MASTERINFO *masterinfo)

    {
    ADDED_REGION_INFO _added_region,*added_region;
    BMPREGION *newregion,_newregion;
    int i,dst_ocr,dst_fit_to_page,dst_figure_rotate,fit_columns;

    newregion=&_newregion;
    bmpregion_init(newregion);
    bmpregion_copy(newregion,coverimage,0);
    added_region=&_added_region;
    added_region->region=newregion;
    added_region->firstrow=0;
    added_region->lastrow=0;
    added_region->allow_text_wrapping=0;
    added_region->trim_flags=0;
    added_region->allow_vertical_breaks=0;
    added_region->force_scale=-2;
    added_region->justification_flags=0;
    added_region->caller_id=0;
    added_region->rowbase_delta=0;
    added_region->region_is_centered=1;
    added_region->notes=0;
    added_region->count=0;
    added_region->maps_to_source=0;

    /* White-out all crop boxes with K2CROPBOX_FLAGS_IGNOREBOXEDAREA set */
    bmpregion_whiteout_cropboxes(coverimage,k2settings,masterinfo);

    /* Apply crop box if found */
    for (i=0;i<k2settings->cropboxes.n;i++)
        {
        K2CROPBOX *cropbox;

        if (k2cropboxes_skip_box(&k2settings->cropboxes,i,masterinfo->pageinfo.srcpage,
                                 masterinfo->srcpages,0))
            continue;
        cropbox=&k2settings->cropboxes.cropbox[i];
        bmpregion_set_cropbox_pixels(newregion,cropbox,coverimage,masterinfo);
        break;
        }

    /* Store k2settings parameters */
#ifdef HAVE_OCR_LIB
    dst_ocr=k2settings->dst_ocr;
#endif
    dst_fit_to_page=k2settings->dst_fit_to_page;
    dst_figure_rotate=k2settings->dst_figure_rotate;
    fit_columns=k2settings->fit_columns;

    /* Modify for cover image */
    /* Turn off OCR if type 'm' */
#ifdef HAVE_OCR_LIB
    if (tolower(dst_ocr)=='m')
        k2settings->dst_ocr=0;
#endif
    k2settings->dst_fit_to_page=-2;
    k2settings->dst_figure_rotate=0;
    k2settings->fit_columns=1;
    bmpregion_add(added_region,k2settings,masterinfo);

    /* Restore k2settings */
    k2settings->fit_columns=fit_columns;
    k2settings->dst_figure_rotate=dst_figure_rotate;
    k2settings->dst_fit_to_page=dst_fit_to_page;
#ifdef HAVE_OCR_LIB
    k2settings->dst_ocr=dst_ocr;
#endif
    bmpregion_free(newregion);
    }


/*
** Process a rectangular source page bitmap determined from either a cropbox or
** a grid area (or the entire source page if no cropboxes or gridded areas).
**
** New function in v2.13.
**
*/
static void bmpregion_source_box_process(BMPREGION *region,K2PDFOPT_SETTINGS *k2settings,
                                         MASTERINFO *masterinfo,int level,int pages_done)

    {
    PAGEREGIONS *pageregions,_pageregions;
    int ipr,gridded,maxlevels,trim_regions,trim_mode;

#if (!(WILLUSDEBUGX & 0x200))
    if (k2settings->debug)
#endif
        k2printf("@bmpregion_source_box_process (%d,%d) - (%d,%d) dpi=%d, lev=%d, pagesdone=%d\n",
               region->c1,region->r1,region->c2,region->r2,region->dpi,level,pages_done);


    trim_mode=k2settings_trim_mode(k2settings);

    /* Find page regions */     
    pageregions=&_pageregions;
    pageregions_init(pageregions);

    gridded = (k2settings->src_grid_cols > 0 && k2settings->src_grid_rows > 0);

    /* Search for columns */
    if (k2settings->max_columns<=1)
        maxlevels=1;
    else if (k2settings->max_columns<=2)
        maxlevels=2;
    else
        maxlevels=3;
    pageregions_find_columns(pageregions,region,k2settings,masterinfo,maxlevels);
    trim_regions = ((k2settings->vertical_break_threshold<-1.5
                       || k2settings->dst_fit_to_page==-2
                       || gridded
                       || k2settings_has_cropboxes(k2settings))
                       && (k2settings->dst_userwidth_units==UNITS_TRIMMED
                           || k2settings->dst_userheight_units==UNITS_TRIMMED));


    /* Process page regions */
/*
#if (!(WILLUSDEBUGX & 0x200))
    if (k2settings->debug)
#endif
        {
        int i;
        k2printf("Page regions:  %d\n",pageregions->n);
        for (i=0;i<pageregions->n;i++)
            k2printf("    %d. (%d,%d) - (%d,%d)\n",i+1,pageregions->pageregion[i].bmpregion.c1,
                pageregions->pageregion[i].bmpregion.r1,
                pageregions->pageregion[i].bmpregion.c2,
                pageregions->pageregion[i].bmpregion.r2);
        }
*/
#if (WILLUSDEBUGX & 0x200)
printf("Found %d page regions.\n",pageregions->n);
{
int i;
printf("Before trimming:\n");
for (i=0;i<pageregions->n;i++)
printf("    %d. (%d,%d) - (%d,%d)\n",i+1,
pageregions->pageregion[i].bmpregion.c1,
pageregions->pageregion[i].bmpregion.r1,
pageregions->pageregion[i].bmpregion.c2,
pageregions->pageregion[i].bmpregion.r2);
}
#endif

    /* v2.33:  Do all trimming up front */
    /* Trim regions */
    if (trim_regions && k2settings->src_trim)
        for (ipr=0;ipr<pageregions->n;ipr++)
            {
            /* If blank page and in trim mode with page breaks, don't trim */
            if (trim_mode && bmpregion_is_blank(&pageregions->pageregion[ipr].bmpregion,k2settings))
{
#if (WILLUSDEBUGX & 0x200)
aprintf(ANSI_YELLOW "Skipping trim." ANSI_NORMAL "\n");
#endif
                continue;
}
            bmpregion_trim_margins(&pageregions->pageregion[ipr].bmpregion,k2settings,0xf);
            }

#if (WILLUSDEBUGX & 0x200)
{
int i;
printf("After trimming:\n");
for (i=0;i<pageregions->n;i++)
printf("    %d. (%d,%d) - (%d,%d)\n",i+1,
pageregions->pageregion[i].bmpregion.c1,
pageregions->pageregion[i].bmpregion.r1,
pageregions->pageregion[i].bmpregion.c2,
pageregions->pageregion[i].bmpregion.r2);
}
#endif

    /* v2.33 */
    /* Special sorting if more than 1 column and no notes--apply ragged column edge logic */
    if (maxlevels>=2)
        {
        int has_notes;

        has_notes=0;
        for (ipr=0;ipr<pageregions->n;ipr++)
            if (pageregions->pageregion[ipr].notes)
                {
                has_notes=1;
                break;
                }
        if (!has_notes)
            {
            /* Find text rows in each region--required for good sorting. */
            for (ipr=0;ipr<pageregions->n;ipr++)
                bmpregion_find_textrows(&pageregions->pageregion[ipr].bmpregion,k2settings,1,1,-1.0,
                                        k2settings->join_figure_captions);
            pageregions_sort(pageregions,k2settings->src_dpi,
                                         k2settings_columns_left_to_right(k2settings),
                                         k2settings->column_offset_max,
                                         k2settings->column_row_gap_height_in,
                                         k2settings->max_column_gap_inches);
            }
        }

    for (ipr=0;ipr<pageregions->n;ipr++)
        {
        int level,fitcols;
        BMPREGION *notes_region,*main_text_region;

        if (ipr<pageregions->n-1 && pageregions->pageregion[ipr].notes)
            {
            notes_region=&pageregions->pageregion[ipr].bmpregion;
            ipr++;
            main_text_region=&pageregions->pageregion[ipr].bmpregion;
            }
        else
            {
            notes_region=NULL;
            main_text_region=&pageregions->pageregion[ipr].bmpregion;
            }

        /*
        ** v2.20
        ** For notes, really need to check to see if fitting the region
        ** to the output page is turned on.
        */

        
        /* Check for dynamic adjustment of output page to trimmed source region */
        /* Set device width/height to trimmed size if requested */
        /* v2.35--only call if region has finite size */
        if (trim_regions && main_text_region->r1<main_text_region->r2
                         && main_text_region->c1<main_text_region->c2)
            k2pdfopt_settings_set_margins_and_devsize(k2settings,main_text_region,
                                                      masterinfo,-1.0,1);

        /* Process this region */
        level = pageregions->pageregion[ipr].level;
        if (k2settings_has_cropboxes(k2settings) || gridded || !pageregions->pageregion[ipr].fullspan)
            {
            level *= 2;
            fitcols = k2settings->fit_columns;
            }
        else
            fitcols = (k2settings->fit_columns && (level>1));
/*
printf("vert break region[%d], level=%d\n",ipr,level);
*/
#if (WILLUSDEBUGX & 0x200)
aprintf(ANSI_RED "mi->mandatory_region_gap changed to %d by source_page_add." ANSI_NORMAL "\n",masterinfo->mandatory_region_gap);
#endif
#if (WILLUSDEBUGX & 0x40000)
{
if (notes_region)
{
static int count=1;
char buf[MAXFILENAMELEN];
sprintf(buf,"notes%04d.png",count);
bmpregion_write(notes_region,buf);
sprintf(buf,"main%04d.png",count);
bmpregion_write(main_text_region,buf);
count++;
}
}
#endif
        /*
        ** If this region is a "notes" region, then the next region should be
        ** the main text that goes with the notes.  Pass both to the function.
        */
#if (WILLUSDEBUGX & 1)
printf("k2settings->fit_columns=%d\n",k2settings->fit_columns);
printf("fitcols=%d\n",fitcols);
#endif
        bmpregion_vertically_break(main_text_region,k2settings,masterinfo,
                                   fitcols?-2.0:-1.0,pages_done,level,notes_region);

        /* Flush output if required */
        if (masterinfo->fit_to_page==-2)
            masterinfo_flush(masterinfo,k2settings,0);
        }
    /* Restore default DPI if it was altered */
/*
    if (size_reset)
{
#if (WILLUSDEBUGX & 0x200)
printf("Restoring DPI?\n");
#endif
        k2settings->dst_width = k2settings->dst_userwidth;
        k2pdfopt_settings_set_margins_and_devsize(k2settings,NULL,NULL,-99.,0);
}
*/
    pageregions_free(pageregions);
    }


/*
** Set up gridded pageregion array
** (Blind Grid Output--no attempt to find breaks between rows or columns)
*/
static void pageregions_grid(PAGEREGIONS *pageregions,BMPREGION *region,
                             K2PDFOPT_SETTINGS *k2settings,int level)

    {
    int i,nr;
    int grid_order,g1,g2;

    grid_order=k2settings_valid_grid_order(k2settings);
    g1=grid_order/10;
    g2=grid_order%10;
    nr=k2settings->src_grid_cols*k2settings->src_grid_rows;
    for (i=0;i<nr;i++)
        {
        int r,c,gw,gh,gwo,gho;
        BMPREGION *srcregion,_srcregion;

        srcregion=&_srcregion;
        bmpregion_init(srcregion);
        bmpregion_copy(srcregion,region,0);
        /* Modified in v2.35--more precise */
        gwo=k2settings->src_grid_overlap_percentage*region->bmp8->width/100.+.5;
        gho=k2settings->src_grid_overlap_percentage*region->bmp8->height/100.+.5;
        gw=region->bmp8->width/k2settings->src_grid_cols+gwo;
        gh=region->bmp8->height/k2settings->src_grid_rows+gho;
        if (g1>2)
            {
            r=i%k2settings->src_grid_rows;
            if (g1==4)
                r=k2settings->src_grid_rows-1-r;
            c=i/k2settings->src_grid_rows;
            if (g2==2)
                c=k2settings->src_grid_cols-1-c;
            }
        else
            {
            r=i/k2settings->src_grid_cols;
            if (g2==4)
                r=k2settings->src_grid_rows-1-r;
            c=i%k2settings->src_grid_cols;
            if (g1==2)
                c=k2settings->src_grid_cols-1-c;
            }
        srcregion->c1=c*region->bmp8->width/k2settings->src_grid_cols-gwo/2;
        if (srcregion->c1<0)
            srcregion->c1=0;
        srcregion->c2=srcregion->c1+gw-1;
        if (srcregion->c2>region->bmp8->width-1)
            {
            srcregion->c2=region->bmp8->width-1;
            srcregion->c1=srcregion->c2-gw+1;
            if (srcregion->c1<0)
                srcregion->c1=0;
            }
        srcregion->r1=r*region->bmp8->height/k2settings->src_grid_rows-gho/2;
        if (srcregion->r1<0)
            srcregion->r1=0;
        srcregion->r2=srcregion->r1+gh-1;
        if (srcregion->r2>region->bmp8->height-1)
            {
            srcregion->r2=region->bmp8->height-1;
            srcregion->r1=srcregion->r2-gh+1;
            if (srcregion->r1<0)
                srcregion->r1=0;
            }
        pageregions_add_pageregion(pageregions,srcregion,level,0,0);
        bmpregion_free(srcregion);
        }
    }


/*
** Determine page regions from user-specified crop boxes.
*/
static void pageregions_from_cropboxes(PAGEREGIONS *pageregions,BMPREGION *srcregion,
                                       K2PDFOPT_SETTINGS *k2settings,MASTERINFO *masterinfo)

    {
    int i;

#if (WILLUSDEBUGX & 0x200)
int c;
c=0;
printf("@pageregions_from_cropboxes:  n boxes=%d\n",k2cropboxes_count(&k2settings->cropboxes,K2CROPBOX_FLAGS_IGNOREBOXEDAREA|K2CROPBOX_FLAGS_NOTUSED,0));
#endif
    for (i=0;i<k2settings->cropboxes.n;i++)
        {
        K2CROPBOX *cropbox;
        BMPREGION *croppedregion,_croppedregion;
        /* int units2[4]; */

        if (k2cropboxes_skip_box(&k2settings->cropboxes,i,masterinfo->pageinfo.srcpage,
                                 masterinfo->srcpages,0))
            continue;
        cropbox=&k2settings->cropboxes.cropbox[i];
        croppedregion=&_croppedregion;
        bmpregion_init(croppedregion);
        bmpregion_copy(croppedregion,srcregion,0);
#if (WILLUSDEBUGX & 0x200)
printf("    cropbox[%d].pagelist='%s'\n",c++,cropbox->pagelist);
printf("    srcpage = %d of %d\n",masterinfo->pageinfo.srcpage,masterinfo->srcpages);
printf("    pagelist includes=%d\n",pagelist_includes_page(cropbox->pagelist,masterinfo->pageinfo.srcpage,masterinfo->srcpages));
#endif
/*
{
int status;
status=pagelist_includes_page(cropbox->pagelist,masterinfo->pageinfo.srcpage,masterinfo->srcpages);
printf("pagelist_includes_page('%s',%d,%d)=%d\n",cropbox->pagelist,masterinfo->pageinfo.srcpage,masterinfo->srcpages,status);
}
*/

/*
printf("Cropbox:\n");
{
int jj;
for (jj=0;jj<4;jj++)
printf("    %d. %g %d\n",jj,cropbox->box[jj],cropbox->units[jj]);
}
*/
/*
printf("c1,r1 c2,r2 = (%d,%d)-(%d,%d)\n",croppedregion->c1,croppedregion->r1,croppedregion->c2,croppedregion->r2);
*/
        bmpregion_set_cropbox_pixels(croppedregion,cropbox,srcregion,masterinfo);
        pageregions_add_pageregion(pageregions,croppedregion,0,0,0);
        bmpregion_free(croppedregion);
        }
    }


static int k2cropboxes_skip_box(K2CROPBOXES *cropboxes,int index,int srcpage,int npages,int iboxes)

    {
    K2CROPBOX *cropbox;

    cropbox=&cropboxes->cropbox[index];

    if (cropbox->cboxflags&K2CROPBOX_FLAGS_NOTUSED)
        return(1);
    if (!iboxes && (cropbox->cboxflags&K2CROPBOX_FLAGS_IGNOREBOXEDAREA))
        return(1);
    if (iboxes && !(cropbox->cboxflags&K2CROPBOX_FLAGS_IGNOREBOXEDAREA))
        return(1);

    /* If no page list, crop box used on every page */
    if (cropbox->pagelist[0]=='\0')
        return(0);

    /* Unspecified pages */
    if (!stricmp(cropbox->pagelist,"u"))
        {
        int i;

        for (i=0;i<cropboxes->n;i++)
            {
            if (i==index)
                continue;
            cropbox=&cropboxes->cropbox[i];
            if (cropbox->cboxflags&K2CROPBOX_FLAGS_NOTUSED)
                continue;
            if (!iboxes && (cropbox->cboxflags&K2CROPBOX_FLAGS_IGNOREBOXEDAREA))
                continue;
            if (iboxes && !(cropbox->cboxflags&K2CROPBOX_FLAGS_IGNOREBOXEDAREA))
                continue;
            if (cropbox->pagelist[0]=='\0' || !stricmp(cropbox->pagelist,"u"))
                continue;
            if (pagelist_includes_page(cropbox->pagelist,srcpage,npages))
                return(1);
            }
        return(0);
        }

    /* Don't apply cropbox if page not in pagelist */
    return(!pagelist_includes_page(cropbox->pagelist,srcpage,npages));
    }


/*
** White out source bitmap areas specified by "ignore" boxes
*/
static void bmpregion_whiteout_cropboxes(BMPREGION *srcregion,K2PDFOPT_SETTINGS *k2settings,
                                         MASTERINFO *masterinfo)

    {
    int i;

#if (WILLUSDEBUGX & 0x200)
int c;
c=0;
printf("@pageregions_whiteout_cropboxes:  n boxes=%d\n",k2cropboxes_count(&k2settings->cropboxes,K2CROPBOX_FLAGS_NOTUSED|K2CROPBOX_FLAGS_IGNOREBOXEDAREA,K2CROPBOX_FLAGS_IGNOREBOXEDAREA));
#endif
    for (i=0;i<k2settings->cropboxes.n;i++)
        {
        K2CROPBOX *cropbox;
        BMPREGION *croppedregion,_croppedregion;
        /* int units2[4]; */

        if (k2cropboxes_skip_box(&k2settings->cropboxes,i,masterinfo->pageinfo.srcpage,
                                 masterinfo->srcpages,1))
            continue;
        cropbox=&k2settings->cropboxes.cropbox[i];
        croppedregion=&_croppedregion;
        bmpregion_init(croppedregion);
        bmpregion_copy(croppedregion,srcregion,0);
#if (WILLUSDEBUGX & 0x200)
printf("    cropbox[%d].pagelist='%s'\n",c++,cropbox->pagelist);
printf("    srcpage = %d of %d\n",masterinfo->pageinfo.srcpage,masterinfo->srcpages);
printf("    pagelist includes=%d\n",pagelist_includes_page(cropbox->pagelist,masterinfo->pageinfo.srcpage,masterinfo->srcpages));
#endif
/*
{
int status;
status=pagelist_includes_page(cropbox->pagelist,masterinfo->pageinfo.srcpage,masterinfo->srcpages);
printf("pagelist_includes_page('%s',%d,%d)=%d\n",cropbox->pagelist,masterinfo->pageinfo.srcpage,masterinfo->srcpages,status);
}
*/
/*
printf("Cropbox:\n");
{
int jj;
for (jj=0;jj<4;jj++)
printf("    %d. %g %d\n",jj,cropbox->box[jj],cropbox->units[jj]);
}
*/
/*
printf("c1,r1 c2,r2 = (%d,%d)-(%d,%d)\n",croppedregion->c1,croppedregion->r1,croppedregion->c2,croppedregion->r2);
*/
        bmpregion_set_cropbox_pixels(croppedregion,cropbox,srcregion,masterinfo);
        bmpregion_whiteout(srcregion,croppedregion);
        bmpregion_free(croppedregion);
        }
    }


/*
** Set dstregion c1,r1,c2,r2 based on cropbox.
*/
static void bmpregion_set_cropbox_pixels(BMPREGION *dstregion,K2CROPBOX *cropbox,
                                         BMPREGION *srcregion,MASTERINFO *masterinfo)

    {
    LINE2D userrect;
    POINT2D pagedims_inches;

    /* Convert cropbox units to pixels */
    userrect.p[0].x = cropbox->box[0];
    userrect.p[0].y = cropbox->box[1];
    userrect.p[1].x = cropbox->box[0]+cropbox->box[2];
    userrect.p[1].y = cropbox->box[1]+cropbox->box[3];

    /* For calculating width/height */
    /*
    userrect2.p[0].x = 0.;
    userrect2.p[0].y = 0.;
    userrect2.p[1].x = cropbox->box[2];
    userrect2.p[1].y = cropbox->box[3];
    units2[0]=units2[2]=cropbox->units[0];
    units2[1]=units2[3]=cropbox->units[1];
    */
    /* Page dimensions in inches */
    pagedims_inches.x = (double)srcregion->bmp8->width / srcregion->dpi;
    pagedims_inches.y = (double)srcregion->bmp8->height / srcregion->dpi;
    masterinfo_convert_to_source_pixels(masterinfo,&userrect,cropbox->units,&pagedims_inches,
                                        (double)srcregion->dpi,NULL);
    /*
    masterinfo_convert_to_source_pixels(masterinfo,&userrect2,units2,&pagedims_inches,
                                        (double)region->dpi,NULL);
    */

    /* Establish cropbox */
    dstregion->c1 = (int)(userrect.p[0].x+.5);
    if (dstregion->c1<0)
        dstregion->c1=0;
    if (dstregion->c1 > srcregion->bmp8->width-1)
        dstregion->c1=srcregion->bmp8->width-1;
    if (cropbox->box[2]<=0.)
        dstregion->c2 = srcregion->bmp8->width-1;
    else
        dstregion->c2 = (int)(userrect.p[1].x+.5);
    if (dstregion->c2<dstregion->c1)
        dstregion->c2=dstregion->c1;
    if (dstregion->c2> srcregion->bmp8->width-1)
        dstregion->c2=srcregion->bmp8->width-1;
    dstregion->r1 = (int)(userrect.p[0].y+.5);
    if (dstregion->r1<0)
        dstregion->r1=0;
    if (dstregion->r1 > srcregion->bmp8->height-1)
        dstregion->r1=srcregion->bmp8->height-1;
    if (cropbox->box[3]<=0.)
        dstregion->r2 = srcregion->bmp8->height-1;
    else
        dstregion->r2 = (int)(userrect.p[1].y+.5);
    if (dstregion->r2<dstregion->r1)
        dstregion->r2=dstregion->r1;
    if (dstregion->r2 > srcregion->bmp8->height-1)
        dstregion->r2=srcregion->bmp8->height-1;
    }


/*
** Return sorted list (by display order) of page regions up to appropriate level
** of recursion.
** maxlevels = 1:  One region
**             2:  Two columns
**             3:  Four columns
**             ...
**
*/
void pageregions_find_columns(PAGEREGIONS *pageregions_sorted,BMPREGION *srcregion,
                              K2PDFOPT_SETTINGS *k2settings,MASTERINFO *masterinfo,
                              int  maxlevels)

    {
    int ilevel;
    K2NOTES *notes;

#if (!(WILLUSDEBUGX & 0x200))
    if (k2settings->debug)
#endif
        k2printf("@pageregions_find_columns (%d,%d) - (%d,%d) maxlevels=%d\n",
               srcregion->c1,srcregion->r1,srcregion->c2,srcregion->r2,maxlevels);

    /*
    ** v2.20:  Check to see if we should be looking for a "notes" column
    */
    notes = page_has_notes_margin(k2settings,masterinfo);
    if (notes!=NULL)
        maxlevels++;
    if (maxlevels==1)
        {
        pageregions_add_pageregion(pageregions_sorted,srcregion,1,1,0);
        return;
        }
    pageregions_find_next_level(pageregions_sorted,srcregion,k2settings,1,notes);
    for (ilevel=2;ilevel<maxlevels;ilevel++)
        {
        int j;

        for (j=0;j<pageregions_sorted->n;j++)
            {
            /* If region is a candidate for sub-dividing, then do it */
            if (pageregions_sorted->pageregion[j].level==ilevel-1
                     && pageregions_sorted->pageregion[j].fullspan==0
                     && pageregions_sorted->pageregion[j].notes==0)
                {
                PAGEREGIONS *pageregions,_pageregions;

                pageregions=&_pageregions;
                pageregions_init(pageregions);
                /* Sub-divide region */
                pageregions_find_next_level(pageregions,
                                      &pageregions_sorted->pageregion[j].bmpregion,
                                      k2settings,ilevel,NULL);
                /* Insert sub-divided regions into sorted array */
                pageregions_delete_one(pageregions_sorted,j);
                pageregions_insert(pageregions_sorted,j,pageregions);
                j--;
                }
            }
        }
    }
        

/*
** Find one level of page regions (splitting into multiple columns if found).
** Comes back sorted by display order.
**
*/
static void pageregions_find_next_level(PAGEREGIONS *pageregions_sorted,BMPREGION *srcregion,
                                        K2PDFOPT_SETTINGS *k2settings,int level,K2NOTES *notes)

    {
    static char *funcname="pageregions_find_next_level";
    int *row_black_count;
    int rh,r0,cgr;
    PAGEREGIONS *pageregions,_pageregions;
    int ipr,colr2l;

#if (!(WILLUSDEBUGX & 0x200))
    if (k2settings->debug)
#endif
        k2printf("@pageregions_find_next_level (%d,%d) - (%d,%d) lev=%d\n",
               srcregion->c1,srcregion->r1,srcregion->c2,srcregion->r2,level);

    /*
    ** Store information about which rows are mostly clear for future
    ** processing (saves processing time).
    */
    willus_dmem_alloc_warn(4,(void **)&row_black_count,srcregion->bmp8->height*sizeof(int),
                           funcname,10);
    for (cgr=0,r0=0;r0<srcregion->bmp8->height;r0++)
        {
        row_black_count[r0]=bmpregion_row_black_count(srcregion,r0);
        if (row_black_count[r0]==0)
            cgr++;
        }
    if (k2settings->verbose)
        k2printf("%d clear rows.\n",cgr);
    if (k2settings->debug)
        {
        k2printf("Calculating row histogram.\n");
        bmpregion_row_histogram(srcregion);
        k2printf("Done calculating row histogram.\n");
        }

    /* Unsorted array */
    pageregions=&_pageregions;
    pageregions_init(pageregions);

    /* Find all column dividers in source region and store sequentially in pageregion[] array */
#if (WILLUSDEBUGX & 0x200)
printf("Looking for multi-column divider in source region.\n");
#endif
    for (rh=0;srcregion->r1<=srcregion->r2;srcregion->r1+=rh)
        {
        int n0;

        n0=pageregions->n;
#if (WILLUSDEBUGX & 0x200)
if (notes)
printf("Looking for multi-column divider with notes.\n");
else
printf("Looking for multi-column divider.\n");
#endif
        rh=bmpregion_find_multicolumn_divider(srcregion,k2settings,row_black_count,pageregions,notes);
#if (WILLUSDEBUGX & 0x200)
printf("    rh=%d, found %d regions.\n",rh,pageregions->n-n0);
{
int i;
for (i=n0;i<pageregions->n;i++)
printf("        Region %d:  (%d,%d)-(%d,%d)\n",i-n0+1,pageregions->pageregion[i].bmpregion.c1,
pageregions->pageregion[i].bmpregion.r1,
pageregions->pageregion[i].bmpregion.c2,
pageregions->pageregion[i].bmpregion.r2);
}
#endif
        if (notes && pageregions->n-n0<=1 && level<k2settings->max_columns)
            {
#if (WILLUSDEBUGX & 0x200)
printf("No notes found--trying multi-column.  level=%d, col=%d\n",level,k2settings->max_columns);
#endif
            pageregions->n=n0;
            rh=bmpregion_find_multicolumn_divider(srcregion,k2settings,row_black_count,pageregions,NULL);
#if (WILLUSDEBUGX & 0x200)
printf("    rh=%d, found %d regions.\n",rh,pageregions->n-n0);
#endif
            }
        if (k2settings->verbose)
            k2printf("rh=%d/%d\n",rh,srcregion->r2-srcregion->r1+1);
        }

    /* Sort pageregions array into pageregions_sorted array (by order of display) */
#if (!(WILLUSDEBUGX & 0x200))
    if (k2settings->debug)
#endif
        k2printf("Found %d page regions while looking for columns\n",pageregions->n);
    /* Clear sorted array */
    pageregions_sorted->n=0;
    colr2l=!k2settings_columns_left_to_right(k2settings);
    for (ipr=0;ipr<pageregions->n;)
        {
        int jpr,colnum;

        for (colnum=1;colnum<=2;colnum++)
            {
            if (k2settings->debug)
                {
                k2printf("ipr = %d of %d...\n",ipr,pageregions->n);
                k2printf("COLUMN %d...\n",colnum);
                }
            for (jpr=ipr;jpr<pageregions->n;jpr+=2)
                {
                int index;
                PAGEREGION *pageregion;

                /* If we get to a page region that spans the entire source, stop */
                if (pageregions->pageregion[jpr].fullspan)
                    break;
                /* See if we should suspend this column and start displaying the next one */
                if (jpr>ipr)
                    {
                    double cpdiff,cdiv1,cdiv2,rowgap1_in,rowgap2_in;

                    if (notes)
                        break;
                    if (k2settings->column_offset_max < 0.)
                        break;
                    /* Did column divider move too much? */
                    cdiv1=(pageregions->pageregion[jpr].bmpregion.c2
                             + pageregions->pageregion[jpr+1].bmpregion.c1) / 2.;
                    cdiv2=(pageregions->pageregion[jpr-2].bmpregion.c2
                             + pageregions->pageregion[jpr-1].bmpregion.c1) / 2.;
                    cpdiff=fabs((double)(cdiv1-cdiv2) / (srcregion->c2-srcregion->c1+1));
                    if (cpdiff>k2settings->column_offset_max)
                        break;
                    /* Is gap between this column region and next column region too big? */
                    rowgap1_in=(double)(pageregions->pageregion[jpr].bmpregion.r1
                                        - pageregions->pageregion[jpr-2].bmpregion.r2)
                                        / srcregion->dpi;
                    rowgap2_in=(double)(pageregions->pageregion[jpr+1].bmpregion.r1
                                        - pageregions->pageregion[jpr-1].bmpregion.r2)
                                        / srcregion->dpi;
                    if (rowgap1_in > 0.28 && rowgap2_in > 0.28)
                        break;
                    }
                index = colr2l ? jpr+(2-colnum) : jpr+colnum-1;
                pageregion=&pageregions->pageregion[index];
                /* 0 as last arg indicates it is one of two columns */
                pageregions_add_pageregion(pageregions_sorted,&pageregion->bmpregion,level,0,
                                           pageregion->notes);
                }
            if (jpr==ipr)
                break;
            }
        if (jpr<pageregions->n && pageregions->pageregion[jpr].fullspan)
            {
            if (k2settings->debug)
                k2printf("SINGLE COLUMN REGION...\n");
            pageregions_add_pageregion(pageregions_sorted,&pageregions->pageregion[jpr].bmpregion,
                                       level,1,0);
            jpr++;
            }
        ipr=jpr;
        }
    pageregions_free(pageregions);
    willus_dmem_free(4,(double **)&row_black_count,funcname);
    }



/*
**
** MAIN BITMAP REGION ADDING FUNCTION
**
** NOTE:  This function is recursive.
**
** Input:  A generic rectangular region from the source file.  It will not
**         be checked for multiple columns, but the text may be wrapped
**         (controlled by allow_text_wrapping input).
**
** First, excess margins are trimmed off of the region.
**
** Then, if the resulting trimmed region is wider than the max desirable width
** and allow_text_wrapping is non-zero, then the
** bmpregion_analyze_justification_and_line_spacing() function is called.
** Otherwise the region is scaled to fit and added to the master set of pages.
**
** justification_flags
**     Bits 6-7:  0 = document is not fully justified
**                1 = document is fully justified
**                2 = don't know document justification yet
**     Bits 4-5:  0 = Use user settings
**                1 = fully justify
**                2 = do not fully justify
**     Bits 2-3:  0 = document is left justified
**                1 = document is centered
**                2 = document is right justified
**                3 = don't know document justification yet
**     Bits 0-1:  0 = left justify document
**                1 = center document
**                2 = right justify document
**                3 = Use user settings
**
** force_scale = -2.0 : Fit column width to display width
** force_scale = -1.0 : Use output dpi unless the region doesn't fit.
**                      In that case, scale it down until it fits.
** force_scale > 0.0  : Scale region by force_scale.
**
** trim_flags & 0x80 :  Do NOT re-trim no matter what.
**
** If wrectmaps is not NULL, it contains a sequence of mappings to the original
** source pages that can be used for tracking the positions of words on the
** original source.
**
** If textrow!=NULL then the passed region is a single line with the given
** TEXTROW parameters.
**
*/
void bmpregion_add(ADDED_REGION_INFO *added_region,K2PDFOPT_SETTINGS *k2settings,
                   MASTERINFO *masterinfo)

    {
    int w,wmax,i,nc,nr,h,bpp,tall_region,is_figure,bmp_rotation_deg;
    double region_width_inches;
    double region_height_inches;
    WILLUSBITMAP *bmp,_bmp;
    BMPREGION *region;
    BMPREGION *newregion,_newregion;

    region=added_region->region;
    newregion=&_newregion;
    bmpregion_init(newregion);
    bmpregion_copy(newregion,added_region->region,1);
#if (WILLUSDEBUGX & 0x000201)
k2printf("@bmpregion_add (%d,%d) - (%d,%d)\n",region->c1,region->r1,region->c2,region->r2);
k2printf("    trimflags = %X\n",added_region->trim_flags);
k2printf("    allow_text_wrapping = %d\n",added_region->allow_text_wrapping);
k2printf("    allow_vert_breaks = %d\n",added_region->allow_vertical_breaks);
k2printf("    dst_dpi=%d\n",k2settings->dst_dpi);
#endif
    if (k2settings->debug)
        {
        if (!added_region->allow_text_wrapping)
            k2printf("@bmpregion_add (no break) (%d,%d) - (%d,%d) (scale=%g)\n",
                region->c1,region->r1,region->c2,region->r2,added_region->force_scale);
        else
            k2printf("@bmpregion_add (allow break) (%d,%d) - (%d,%d) (scale=%g)\n",
                region->c1,region->r1,region->c2,region->r2,added_region->force_scale);
        }
    /*
    ** Tag blank rows and columns and trim the blank margins off
    ** trimflags = 0xf for all margin trim.
    ** trimflags = 0xc for just top and bottom margins.
    */
    bmpregion_trim_margins(newregion,k2settings,added_region->trim_flags&0xf);
#if (WILLUSDEBUGX & 1)
k2printf("    After trim:  (%d,%d) - (%d,%d)\n",newregion->c1,newregion->r1,newregion->c2,newregion->r2);
#endif
    nc=newregion->c2-newregion->c1+1;
    nr=newregion->r2-newregion->r1+1;
// k2printf("nc=%d, nr=%d\n",nc,nr);
    if (k2settings->verbose)
        {
        k2printf("    row range adjusted to %d - %d\n",newregion->r1,newregion->r2);
        k2printf("    col range adjusted to %d - %d\n",newregion->c1,newregion->c2);
        }
    if (nc<=5 || nr<=1)
        {
        bmpregion_free(newregion);
        return;
        }
    region_width_inches = (double)nc/newregion->dpi;
    region_height_inches = (double)nr/newregion->dpi;

    /*
    ** Break region up if page-break marks are found.
    */
    if (added_region->maps_to_source && newregion->k2pagebreakmarks!=NULL 
                                     && newregion->k2pagebreakmarks->n>0)
        {
        int i,c1,c2;

        c1=newregion->c1;
        c2=newregion->c2;
        if (k2settings->src_left_to_right)
            c1 -= newregion->dpi;
        else
            c2 += newregion->dpi;
        for (i=0;i<newregion->k2pagebreakmarks->n;i++)
            {
            K2PAGEBREAKMARK *mark;

            mark=&region->k2pagebreakmarks->k2pagebreakmark[i];
            if (mark->type<0 || mark->col<c1 || mark->col>c2)
                continue;
            if (mark->row<=newregion->r1)
                {
                masterinfo_add_pagebreakmark(masterinfo,mark->type);
                mark->type=-1;
                continue;
                }
            /* Region has mark in the middle -- split it. */
            if (mark->row<newregion->r2)
                {
                ADDED_REGION_INFO new_added_region;
                int r2;

                new_added_region = (*added_region);
                new_added_region.region = newregion;
                r2=newregion->r2;
                new_added_region.region->r2=mark->row-1;
                bmpregion_add(&new_added_region,k2settings,masterinfo);
                new_added_region.region->r1=mark->row;
                new_added_region.region->r2=r2;
                bmpregion_add(&new_added_region,k2settings,masterinfo);
                bmpregion_free(newregion);
                return;
                }
            }
        }

// k2printf("bmpregion_add:  rwidth_in = %.2f = %d / %d\n",region_width_inches,nc,newregion->dpi);
    /* Use untrimmed region left/right if possible */
    /* added_region->caller_id==1 means we are called from bmpregion_vertically_break function */
    if (added_region->caller_id==1 && region_width_inches <= k2settings->max_region_width_inches)
        {
        int trimleft,trimright;
        int maxpix,dpix;

        maxpix = (int)(k2settings->max_region_width_inches*newregion->dpi+.5);
#if (WILLUSDEBUGX & 1)
k2printf("    Trimming.  C's = %4d %4d %4d %4d\n",region->c1,newregion->c1,newregion->c2,region->c2);
k2printf("    maxpix = %d, regwidth = %d\n",maxpix,region->c2-region->c1+1);
#endif
        if (maxpix > (region->c2-region->c1+1))
            maxpix = region->c2-region->c1+1;
// k2printf("    maxpix = %d\n",maxpix);
        dpix = (region->c2-region->c1+1 - maxpix)/2;
// k2printf("    dpix = %d\n",dpix);
        trimright = region->c2-newregion->c2;
        trimleft = newregion->c1-region->c1;
        if (trimleft<trimright)
            {
            if (trimleft > dpix)
                newregion->c1 = region->c1+dpix;
            newregion->c2 = newregion->c1+maxpix-1;
            }
        else
            {
            if (trimright > dpix)
                newregion->c2 = region->c2-dpix;
            newregion->c1 = newregion->c2-maxpix+1;
            }
        if (newregion->c1 < region->c1)
            newregion->c1 = region->c1;
        if (newregion->c2 > region->c2)
            newregion->c2 = region->c2;
        nc=newregion->c2-newregion->c1+1;
#if (WILLUSDEBUGX & 1)
k2printf("    Post Trim.  C's = %4d %4d %4d %4d\n",region->c1,newregion->c1,newregion->c2,region->c2);
#endif
        region_width_inches = (double)nc/newregion->dpi;
        region_height_inches = (double)(region->r2-region->r1+1)/newregion->dpi;
        }
        
    /*
    ** Try breaking the region into smaller horizontal pieces (wrap text lines)
    */
/*
k2printf("allow_text_wrapping=%d, region_width_inches=%g, max_region_width_inches=%g\n",
added_region->allow_text_wrapping,region_width_inches,k2settings->max_region_width_inches);
*/
    /* New in v1.50, if added_region->allow_text_wrapping==2, unwrap short lines. */
/*
k2printf("tw=%d, region_width_inches=%g, max_region_width_inches=%g\n",added_region->allow_text_wrapping,region_width_inches,k2settings->max_region_width_inches);
*/

    /*
    **
    ** Note:
    ** added_region->allow_text_wrapping will only be non-zero when bmpregion_add() is called
    ** from bmpregion_vertically_break().
    **
    */
    if (added_region->allow_text_wrapping==2 
         || (added_region->allow_text_wrapping==1 
                 && region_width_inches > k2settings->max_region_width_inches))
        {
        ADDED_REGION_INFO new_added_region;

        new_added_region.region=newregion;
        new_added_region.maps_to_source = added_region->maps_to_source;
        new_added_region.allow_text_wrapping=1;
        new_added_region.force_scale=added_region->force_scale;
        new_added_region.region_is_centered=added_region->region_is_centered;
        bmpregion_analyze_justification_and_line_spacing(&new_added_region,k2settings,masterinfo);
        bmpregion_free(newregion);
        return;
        }

    /*
    ** If allowed, re-submit each vertical region individually
    **
    ** Note:
    ** added_region->allow_vertical_breaks will only be non-zero when bmpregion_add() is called
    ** from bmpregion_vertically_break().
    **
    */
    if (added_region->allow_vertical_breaks)
        {
        ADDED_REGION_INFO new_added_region;

        new_added_region.region=newregion;
        new_added_region.maps_to_source=added_region->maps_to_source;
        new_added_region.allow_text_wrapping=0;
        new_added_region.force_scale=added_region->force_scale;
        new_added_region.region_is_centered=added_region->region_is_centered;
        bmpregion_analyze_justification_and_line_spacing(&new_added_region,k2settings,masterinfo);
        bmpregion_free(newregion);
        return;
        }

    /*
    ** AT THIS POINT, BITMAP IS NOT TO BE BROKEN UP HORIZONTALLY OR VERTICALLY.
    ** (IT IS AN "ATOMIC" REGION.)
    ** (IT CAN STILL BE FULLY JUSTIFIED IF ALLOWED.)
    */

    /*
    ** Scale region to fit the destination device width and add to the master bitmap.
    **
    **
    ** Start by copying source region to new bitmap 
    **
    */
// k2printf("c1=%d\n",newregion->c1);
    /* Is it a "tall" region or a figure? */
    tall_region = region_height_inches >= k2settings->dst_min_figure_height_in;
#if (WILLUSDEBUGX & 1)
printf("atomic region:  nrows=%d, type=%d\n",newregion->textrows.n,newregion->textrows.n>0?newregion->textrows.textrow[0].type:-1);
printf("                region width = %g in\n",region_width_inches);
#endif
#if (WILLUSDEBUGX & 512)
if (newregion->k2pagebreakmarks!=NULL)
aprintf(ANSI_CYAN "\nATOMIC REGION HAS PAGEBREAKMARKS.\n\n" ANSI_NORMAL);
#endif
    if (newregion->textrows.n<=0)
        is_figure = region_is_figure(k2settings,region_width_inches,region_height_inches);
    else if (region->textrows.n==1)
        {
        textrow_determine_type(newregion,k2settings,0);
        is_figure = (region->textrows.textrow[0].type==REGION_TYPE_FIGURE);
        }
    else
        is_figure = 0;

    /* Did user request to remove all figures? */
    if (k2settings->text_only && is_figure)
        {
        bmpregion_free(newregion);
        /* Use -to+ for this? */
        if (k2settings->dst_break_pages==4) /* Break page if we're skipping a figure */
            masterinfo_flush(masterinfo,k2settings,0);
        return;
        }

    /* Re-trim left and right? */
    if ((added_region->trim_flags&0x80)==0)
        {
        /* If tall region and figure justification turned on ... */
        if ((tall_region && k2settings->dst_figure_justify>=0)
                /* ... or if centered region ... */
                || ((added_region->trim_flags&3)!=3 && ((added_region->justification_flags&3)==1
                     || ((added_region->justification_flags&3)==3
                     && (k2settings->dst_justify==1
                         || (k2settings->dst_justify<0 
                                && (added_region->justification_flags&0xc)==4))))))
            {
            bmpregion_trim_margins(newregion,k2settings,0x3);
            nc=newregion->c2-newregion->c1+1;
            region_width_inches = (double)nc/newregion->dpi;
            region_height_inches = (double)(newregion->r2-newregion->r1+1)/newregion->dpi;
            }
        }
#if (WILLUSDEBUGX & 1)
if (added_region->caller_id!=2)
{
char buf[MAXFILENAMELEN];
static int count=0;
sprintf(buf,"atomic%04d.png",count++);
bmpregion_write(newregion,buf);
    k2printf("atomic region %04d:  " ANSI_CYAN "%.2f x %.2f in" ANSI_NORMAL " c1,r1=%d,%d, (%d x %d) (rbdel=%d) just=0x%02X\n",
                   count-1,
                   (double)(newregion->c2-newregion->c1+1)/newregion->dpi,
                   (double)(newregion->r2-newregion->r1+1)/newregion->dpi,
                   newregion->c1,newregion->r1,
                   (newregion->c2-newregion->c1+1),
                   (newregion->r2-newregion->r1+1),
                   added_region->rowbase_delta,added_region->justification_flags);
}
#endif
    /* Copy atomic region into bmp */
    bmp=&_bmp;
    bmp_init(bmp);
    bmp->width=nc;
    bmp->height=nr;
    if (k2settings->dst_color)
        bmp->bpp=24;
    else
        {
        bmp->bpp=8;
        for (i=0;i<256;i++)
            bmp->red[i]=bmp->blue[i]=bmp->green[i]=i;
        }
    bmp_alloc(bmp);
    bpp = k2settings->dst_color ? 3 : 1;
/*
{
static int gotone=0;
{
double prc,pr1,pr2;
prc=(double)72.*newregion->c1/newregion->dpi;
pr1=(double)72.*newregion->r1/newregion->dpi;
pr2=(double)72.*newregion->r2/newregion->dpi;
if (prc> 568. && pr1<78. && pr2>78.)
{
printf("dpi=%d\n",newregion->dpi);
printf("atomic region, source=(%.1f,%.1f) - (%.1f,%.1f)\n",72.*newregion->c1/newregion->dpi,
72.*newregion->r1/newregion->dpi,
72.*newregion->c2/newregion->dpi,
72.*newregion->r2/newregion->dpi);
printf("               pixels=(%d,%d) - (%d,%d)\n",newregion->c1,
newregion->r1,
newregion->c2,
newregion->r2);
gotone=1;
}
else if (gotone>0)
gotone++;
}
}
*/
// k2printf("r1=%d, r2=%d\n",newregion->r1,newregion->r2);
    for (i=newregion->r1;i<=newregion->r2;i++)
        {
        unsigned char *psrc,*pdst;

        pdst=bmp_rowptr_from_top(bmp,i-newregion->r1);
        psrc=bmp_rowptr_from_top(k2settings->dst_color ? newregion->bmp : newregion->bmp8,i)+bpp*newregion->c1;
        memcpy(pdst,psrc,nc*bpp);
        }

    /* Locate relevant page break markers, if any */
/*
    bmpregion_local_pagebreakmarkers(newregion,k2settings->src_left_to_right,
                                               k2settings->src_whitethresh);
{
int i;
for (i=0;i<newregion->k2pagebreakmarks->n;i++)
{
K2PAGEBREAKMARK *mark;
mark=&newregion->k2pagebreakmarks->k2pagebreakmark[i];
if (mark->type>=0)
printf("    MARK %d at %d\n",mark->type,mark->row);
}
printf("\n");
}
*/
        
        

    /*
    ** Now scale to appropriate destination size.
    **
    ** added_region->force_scale is used to maintain uniform scaling so that
    ** most of the regions are scaled at the same value.
    **
    ** added_region->force_scale = -2.0 : Fit column width to display width
    ** added_region->force_scale = -1.0 : Use output dpi unless the region doesn't fit.
    **                                    In that case, scale it down until it fits.
    ** added_region->force_scale > 0.0  : Scale region by added_region->force_scale.
    **
    */
    /* Get max viewable pixel width on device screen */
    {
    int dstmar_pixels[4];
    get_dest_margins(dstmar_pixels,k2settings,k2settings->dst_dpi,masterinfo->bmp.width,
                     k2settings->dst_height);
    wmax=masterinfo->bmp.width-dstmar_pixels[0]-dstmar_pixels[2];
    }

#if (WILLUSDEBUGX & 1)
printf("Atomic region:  is_figure=%d, k2settings->dst_figure_rotate=%d\n",is_figure,k2settings->dst_figure_rotate);
#endif
    /* If device output is negative (white text on black background), pre-invert */
    /* the bitmap if it is a figure so that when it gets inverted again in the   */
    /* output bitmap stream, it will come out correctly.                         */
    if (is_figure && k2settings->dst_negative==1)
        bmp_invert(bmp);

    /* Rotate figure to optimum aspect ratio if requested */
    /* -fr option */
    bmp_rotation_deg=0;
    if (is_figure && k2settings->dst_figure_rotate)
        {
        double dst_vwidth_in,dst_vheight_in;

        /* width and height already take landscape mode into account. */
        /* E.g. for most readers, in landscape, vwidth > vheight */
        k2pdfopt_settings_dst_viewable(k2settings,masterinfo,&dst_vwidth_in,&dst_vheight_in);
        /* If figure fits better in a rotated orientation, rotate it */
        if ((dst_vheight_in > dst_vwidth_in 
                 && region_width_inches > region_height_inches
                 && region_width_inches > dst_vwidth_in)
             ||
             (dst_vheight_in < dst_vwidth_in 
                 && region_width_inches < region_height_inches
                 && region_height_inches > dst_vheight_in))
            {
            /* Rotate bitmap for better fit to display screen */
#if (WILLUSDEBUGX2==1)
{
static int count=0;
char filename[256];
count++;
sprintf(filename,"fig%04d.png",count);
bmp_write(bmp,filename,stdout,100);
printf("Rotating figure.\n");
printf("    bmp = %d x %d\n",bmp->width,bmp->height);
wfile_written_info(filename,stdout);
}
#endif
            bmp_rotation_deg=masterinfo->landscape?-90:90;
            bmp_rotate_right_angle(bmp,bmp_rotation_deg);
#if (WILLUSDEBUGX2==1)
{
static int count=0;
char filename[256];
count++;
sprintf(filename,"fig%04dr.png",count);
bmp_write(bmp,filename,stdout,100);
wfile_written_info(filename,stdout);
}
#endif
            }
        }

    if (added_region->force_scale > 0.)
        w = (int)(added_region->force_scale*bmp->width+0.5);
    else
        {
        if (region_width_inches < k2settings->max_region_width_inches)
            w=(int)(region_width_inches*k2settings->dst_dpi+.5);
        else
            w=wmax;
        }
    /* Special processing for tall regions (likely figures) */
    if (tall_region && w < wmax && k2settings->dst_fit_to_page!=0 
                                && k2settings->dst_fit_to_page!=-3)
        {
        if (k2settings->dst_fit_to_page<0)
            {
            double r1,r2;

            /* v2.20 bug fix:  max magnification = 5 x nominal, somewhat arbitrary */
            r1=(double)k2settings->dst_dpi / k2settings->src_dpi;
            r2=(double)w/wmax;
            if (r2/r1 < 0.2)
                w = 0.2*r1*wmax;
            else
                w = wmax;
            }
        else
            {
            w = (int)(w * (1.+(double)k2settings->dst_fit_to_page/100.) + 0.5);
            if (w > wmax)
                w = wmax;
            }
        }
    h=(int)(((double)w/bmp->width)*bmp->height+.5);
#if (WILLUSDEBUGX & 1)
printf("dst_dpi = %d\n",(int)k2settings->dst_dpi);
printf("max_region_width = %g in\n",k2settings->max_region_width_inches);
printf("forced_scale = %g\n",added_region->force_scale);
printf("Scaled bitmap:  w=%d, h=%d\n",w,h);
#endif

    /*
    ** If scaled dimensions are finite, add to master bitmap.
    */
    if (w>0 && h>0)
        {
        WILLUSBITMAP *tmp,_tmp;
        WRECTMAPS *wrmaps0,_wrmaps0;
        double scalew,scaleh;
        int nocr,npageboxes,justification_flags_ex;

        npageboxes=0;
        /* Not used as of v2.00 */
        /*
        k2settings->last_scale_factor_internal=(double)w/bmp->width;
        */
        /* Leave bitmap close to full resolution to scan for line spacing */
        /* (New in v1.65 -- used to just be for OCR) */
        if (k2settings->vertical_break_threshold < 0
#ifdef HAVE_OCR_LIB
              || k2settings->dst_ocr
#endif
                                     )
            {
            nocr=(int)((double)bmp->width/w+0.5);
            if (nocr < 1)
                nocr=1;
            if (nocr > 10)
                nocr=10;
            w *= nocr;
            h *= nocr;
            }
        else
            nocr=1;
        tmp=&_tmp;
        bmp_init(tmp);
#if (WILLUSDEBUGX & 1)
printf("Resampling:  nocr=%d, %d x %d --> %d x %d\n",nocr,bmp->width,bmp->height,w,h);
#endif
        bmp_resample_optimum_performance(tmp,bmp,(double)0.,(double)0.,
                                          (double)bmp->width,(double)bmp->height,w,h);
        /*
        ** scalew and scaleh can be just different enough to cause problems
        ** if we use one value for both of them.  -- v2.00, 24-Aug-2013
        */
        scalew=(double)w/bmp->width;
        scaleh=(double)h/bmp->height;
        bmp_free(bmp);
/*
{
static int nn=0;
char filename[MAXFILENAMELEN];
sprintf(filename,"xxx%02d.png",nn++);
bmp_write(tmp,filename,stdout,100);
}
*/
        /*
        ** Add scaled bitmap to destination.
        */
        /* Allocate more rows if necessary */
        while (masterinfo->rows+tmp->height/nocr > masterinfo->bmp.height)
            bmp_more_rows(&masterinfo->bmp,1.4,255);
        /* Check special justification for tall regions */
        if (tall_region && k2settings->dst_figure_justify>=0)
            justification_flags_ex = k2settings->dst_figure_justify;
        else
            justification_flags_ex = added_region->justification_flags;
#ifdef HAVE_MUPDF_LIB
        /* Add source region corresponding to "tmp" bitmap to pageinfo structure */
        if (k2settings->use_crop_boxes)
            npageboxes=add_crop_boxes(newregion,k2settings,masterinfo,bmp_rotation_deg);
#endif /* HAVE_MUPDF_LIB */
        if (newregion->wrectmaps!=NULL)
            wrmaps0=newregion->wrectmaps;
        else
            {
            /* Create default WRECTMAP that spans the whole bitmap (used by dst_ocr=='m') */
            WRECTMAP wrmap;

#if (WILLUSDEBUGX & 0x400) 
printf("Creating single wrmap.\n");
#endif
            wrmaps0=&_wrmaps0;
            wrectmaps_init(wrmaps0);
            wrmap.srcpageno=newregion->pageno;
            wrmap.srcwidth=newregion->bmp->width;
            wrmap.srcheight=newregion->bmp->height;
            wrmap.srcdpiw=wrmap.srcdpih=newregion->dpi;
            wrmap.srcrot=newregion->rotdeg;
            wrmap.coords[0].x = newregion->c1;
            wrmap.coords[0].y = newregion->r1;
            wrmap.coords[1].x = 0;
            wrmap.coords[1].y = 0;
            wrmap.coords[2].x = newregion->c2-newregion->c1+1;
            wrmap.coords[2].y = newregion->r2-newregion->r1+1;
            wrectmaps_add_wrectmap(wrmaps0,&wrmap);
            }
        wrectmaps_scale_wrapbmp_coords(wrmaps0,scalew,scaleh);
        {
        TEXTROW trow;
/*
printf("textrow->rowheight=%d\n",textrow->rowheight);
*/
        trow=newregion->bbox;
        if (bmp_rotation_deg==0)
           {
           trow.r2 -= trow.r1;
           trow.rowbase -= trow.r1;
           trow.r1 = 0;
           trow.c2 -= trow.c1;
           trow.c1 = 0;
           }
        else /* v2.52 -- rotate the trow box */
           {
           trow.r2 = newregion->bbox.c2-newregion->bbox.c1;
           trow.c2 = newregion->bbox.r2-newregion->bbox.r1;
           trow.r1 = 0;
           trow.c1 = 0;
           trow.rowbase = 0;
           }
        textrow_scale(&trow,scalew,scaleh,tmp->width-1,tmp->height-1);
#if (WILLUSDEBUGX & 0x200)
printf("Calling masterinfo_add_bitmap w/textrow->rowheight=%d (scalew=%g, scaleh=%g)\n",trow.rowheight,scalew,scaleh);
#endif
        masterinfo_add_bitmap(masterinfo,tmp,k2settings,npageboxes,justification_flags_ex,
                       region->bgcolor,nocr,(int)((double)region->dpi*tmp->width/bmp->width+.5),
                       wrmaps0,&trow);
        }
        if (newregion->wrectmaps==NULL)
            wrectmaps_free(wrmaps0);
        bmp_free(tmp);
        }

    /* Store delta to base of text row (used by wrapbmp_flush()) */
    /*
    k2settings->last_rowbase_internal = added_region->rowbase_delta;
    */
    bmpregion_free(newregion);
    }


#ifdef HAVE_MUPDF_LIB
static int add_crop_boxes(BMPREGION *region,K2PDFOPT_SETTINGS *k2settings,MASTERINFO *masterinfo,
                          int bmp_rotation_deg)

    {
    WILLUSBITMAP bmp;
    WRECTMAPS *wrectmaps;
    int i,pn,status;
    double rot,finerot;

#if WILLUSDEBUGX & 64
printf("@add_crop_boxes()\n");
printf("   wrectmaps=%p\n",region->wrectmaps);
printf("   region->c1,r1=%d,%d, c2,r2=%d,%d\n",region->c1,region->r1,region->c2,region->r2);
#endif
    wrectmaps=region->wrectmaps;
    if (wrectmaps==NULL)
        return(add_crop_box(region,k2settings,masterinfo,bmp_rotation_deg));
    rot=masterinfo->pageinfo.srcpage_rot_deg;
    finerot=masterinfo->pageinfo.srcpage_fine_rot_deg;
    pn=masterinfo->pageinfo.srcpage;
    status=0;
    for (i=0;i<wrectmaps->n;i++)
        {
        WRECTMAP *wrmap;
        BMPREGION *subregion,_subregion;

        subregion=&_subregion;
        bmpregion_init(subregion);
        subregion->bmp8=subregion->bmp=&bmp;
        wrmap=&wrectmaps->wrectmap[i];
        bmp.width=wrmap->srcwidth;
        bmp.height=wrmap->srcheight;
        subregion->dpi=(int)((wrmap->srcdpiw+wrmap->srcdpih)/2.+.5);
        masterinfo->pageinfo.srcpage=wrmap->srcpageno;
        masterinfo->pageinfo.srcpage_rot_deg=wrmap->srcrot;
        masterinfo->pageinfo.srcpage_fine_rot_deg=0.;
        subregion->c1=wrmap->coords[0].x;
        subregion->r1=wrmap->coords[0].y;
        subregion->c2=subregion->c1+wrmap->coords[2].x-1;
        subregion->r2=subregion->r1+wrmap->coords[2].y-1;
        status+=add_crop_box(subregion,k2settings,masterinfo,bmp_rotation_deg);
        bmpregion_free(subregion);
        }
    masterinfo->pageinfo.srcpage_rot_deg=rot;
    masterinfo->pageinfo.srcpage_fine_rot_deg=finerot;
    masterinfo->pageinfo.srcpage=pn;
    return(status);
    }

    
static int add_crop_box(BMPREGION *region,K2PDFOPT_SETTINGS *k2settings,
                        MASTERINFO *masterinfo,int bmp_rotation_deg)

    {
    WPDFBOX _wpdfbox,*wpdfbox;
    WPDFSRCBOX *srcbox;
    WPDFPAGEINFO *pageinfo;
    BMPREGION *xregion,_xregion;
    double x0,y0,w,h,mar;

#if (WILLUSDEBUGX & 64)
k2printf("@add_crop_box (nboxes=%d)\n",masterinfo->pageinfo.boxes.n);
#endif
    pageinfo=&masterinfo->pageinfo;
    wpdfbox=&_wpdfbox;
    srcbox=&wpdfbox->srcbox;
    wpdfbox->dstpage = -1; /* -1 while still on master bitmap */
    wpdfbox->dst_width_pts = pageinfo->width_pts;
    wpdfbox->dst_height_pts = pageinfo->height_pts;
    wpdfbox->dstrot_deg = bmp_rotation_deg;
    srcbox->pageno = pageinfo->srcpage;
    srcbox->finerot_deg = pageinfo->srcpage_fine_rot_deg;
    srcbox->rot_deg = pageinfo->srcpage_rot_deg;
    srcbox->page_width_pts = 72.*region->bmp8->width/region->dpi;
    srcbox->page_height_pts = 72.*region->bmp8->height/region->dpi;

    /* Clip the source crop box with the page crop margins */
    xregion=&_xregion;
    bmpregion_init(xregion);
    xregion->bmp = region->bmp;
    xregion->bmp8 = region->bmp8;
    xregion->dpi = region->dpi;
    bmpregion_trim_to_crop_margins(xregion,masterinfo,k2settings);
    x0 = 72.*region->c1/region->dpi;
    y0 = 72.*(region->bmp8->height-1-region->r2)/region->dpi;
    w = 72.*(region->c2-region->c1+1)/region->dpi;
    h = 72.*(region->r2-region->r1+1)/region->dpi;
    mar=xregion->c1*srcbox->page_width_pts/region->bmp->width;
    if (mar>x0)
        {
        w -= (mar-x0);
        x0=mar;
        }
    mar=(region->bmp->width-1-xregion->c2)*srcbox->page_width_pts/region->bmp->width;
    if (w > srcbox->page_width_pts-mar-x0)
        w = srcbox->page_width_pts-mar-x0;
    mar=(region->bmp->height-1-xregion->r2)*srcbox->page_height_pts/region->bmp->height;
    if (mar>y0)
        {
        h -= (mar-y0);
        y0=mar;
        }
    mar=xregion->r1*srcbox->page_height_pts/region->bmp->height;
    bmpregion_free(xregion);
    if (h > srcbox->page_height_pts-mar-y0)
        h = srcbox->page_height_pts-mar-y0;
    srcbox->x0_pts = x0;
    srcbox->y0_pts = y0;
    srcbox->crop_width_pts = w;
    srcbox->crop_height_pts = h;

    if (srcbox->crop_width_pts > 0. && srcbox->crop_height_pts > 0.)
        {
        wpdfboxes_add_box(&pageinfo->boxes,wpdfbox);
        return(1);
        }
    return(0);
    }
#endif /* HAVE_MUPDF_LIB */


/*
** Returns height of region found and divider position in (*divider_column).
** (*divider_column) is absolute position on source bitmap.
**
** v2.20:  If left >= 0 then left and right specify that we are looking for
**         a column of notes in the margin.  Scan from left to right as
**         fractions of the source region width.
**
*/
static int bmpregion_find_multicolumn_divider(BMPREGION *region,K2PDFOPT_SETTINGS *k2settings,
                                              int *row_black_count,PAGEREGIONS *pageregions,
                                              K2NOTES *notes)

    {
    int itop,i,n,dm,middle,divider_column,min_height_pixels,mhp2,min_col_gap_pixels;
    BMPREGION _newregion,*newregion,column[2];
    int *rowmin,*rowmax;
    int *black_pixel_count_by_column;
    int *pixel_count_array;
    int rows_per_column;
    int notesleft;
    TEXTROWS *textrows;
    TEXTROW *textrow;
    static char *funcname="bmpregion_find_multicolumn_divider";

#if (!(WILLUSDEBUGX & 0x280))
    if (k2settings->debug)
#endif
        k2printf("@bmpregion_find_multicolumn_divider(%d,%d)-(%d,%d)\n",
                 region->c1,region->r1,region->c2,region->r2);
#if (WILLUSDEBUGX & 0x40000)
if (notes)
printf("Notes=%p, notesleft=%g, notesright=%g\n",notes,notes->left,notes->right);
#endif
    if (notes)
        notesleft = (notes->left+notes->right)/2. <= 0.5;
    else
        notesleft = 0;
#if (WILLUSDEBUGX & 0x800000)
printf("Calling bmpregion_find_textrows from find_multicolumn_divider.\n");
#endif
    /* v2.52 -- column_row_gap_height_in added as arg to bmpregion_find_textrows() */
    bmpregion_find_textrows(region,k2settings,0,1,k2settings->column_row_gap_height_in,
                                   k2settings->join_figure_captions==2 ? 1 : 0);
    textrows=&region->textrows;
    textrow=textrows->textrow;
#if (WILLUSDEBUGX & 0x40000)
printf("After remove small rows:  %d rows left\n",textrows->n);
#endif
    n=textrows->n;
#if (!(WILLUSDEBUGX & 0x40000))
    if (k2settings->debug)
#endif
        {
        k2printf("region (%d,%d)-(%d,%d) has %d text rows:\n",
                region->c1,region->r1,region->c2,region->r2,region->textrows.n);
        for (i=0;i<region->textrows.n;i++)
            k2printf("    Rows %d - %d\n",region->textrows.textrow[i].r1,
                                          region->textrows.textrow[i].r2);
        }
    newregion=&_newregion;
    bmpregion_init(newregion);
    bmpregion_init(&column[0]);
    bmpregion_init(&column[1]);
    bmpregion_copy(newregion,region,0);
    min_height_pixels=k2settings->min_column_height_inches*region->dpi; /* src->height/15; */ 
    mhp2 = min_height_pixels-1;
    if (mhp2 < 0)
        mhp2=0;
    if (notes)
        {
        dm=1+(region->c2-region->c1+1)*(notes->right-notes->left)/2.;
        middle=notes->left*(region->c2-region->c1+1)+dm;
        }
    else
        {
        dm=1+(region->c2-region->c1+1)*k2settings->column_gap_range/2.;
        middle=(region->c2-region->c1+1)/2;
        }
    min_col_gap_pixels=(int)(k2settings->min_column_gap_inches*region->dpi+.5);
    if (k2settings->verbose)
        {
        k2printf("(dm=%d, width=%d, min_gap=%d)\n",dm,region->c2-region->c1+1,min_col_gap_pixels);
        k2printf("Checking regions (r1=%d, r2=%d, minrh=%d)..",region->r1,region->r2,min_height_pixels);
        fflush(stdout);
        }
    textrows_sort_by_row_position(&region->textrows);
    willus_dmem_alloc_warn(5,(void **)&rowmin,(region->c2+10)*3*sizeof(int),funcname,10);
    rowmax=&rowmin[region->c2+10];
    black_pixel_count_by_column=&rowmax[region->c2+10];
    rows_per_column=0;

    /*
    ** If enough memory cache pixel counts into large 2-D array for fast calcs
    */
    pixel_count_array=NULL;
    rows_per_column=0;
#if (WILLUSDEBUGX & 0x100000)
    willus_dmem_alloc_warn(38,(void **)&pixel_count_array,
                                  sizeof(int)*(region->c2+2)*(region->r2+2),
                                  funcname,10);
    if (1)
#else
    if (willus_mem_alloc((double **)&pixel_count_array,sizeof(int)*(region->c2+2)*(region->r2+2),
                                  funcname))
#endif
        {
        int bw,jmax;

        rows_per_column=region->r2+2;
        memset(pixel_count_array,0,sizeof(int)*(region->c2+2)+(region->r2+2));
        bw=bmp_bytewidth(region->bmp8);
        jmax = region->r2+2;
        /* Don't exceed bitmap height--v1.66 fix, 7-22-2013 */
        if (jmax > region->bmp8->height)
            jmax = region->bmp8->height;
        for (i=0;i<=region->c2+1;i++)
            {
            unsigned char *p;
            int *cp;
            int j;

            if (i>=region->bmp8->width)
                continue;
            cp=&pixel_count_array[i*rows_per_column];
            p=bmp_rowptr_from_top(region->bmp8,0)+i;
            cp[0] = (p[0]<region->bgcolor) ? 1 : 0;
            for (p+=bw,cp++,j=1;j<jmax;j++,p+=bw,cp++)
                if (p[0]<region->bgcolor)
                    (*cp)=cp[-1]+1;
                else
                    (*cp)=cp[-1];
            }
        }
        
    /*
    ** Populate black pixel count by column
    */
    for (i=0;i<region->c1;i++)
        black_pixel_count_by_column[i]=1;
    for (i=region->c1;i<=region->c2;i++)
        black_pixel_count_by_column[i]=bmpregion_col_black_count(region,i);
    for (i=region->c2+1;i<region->c2+2;i++)
        black_pixel_count_by_column[i]=1;
    /*
    ** Init rowmin[], rowmax[] arrays
    */
    for (i=0;i<region->c2+2;i++)
        {
        rowmin[i]=region->r2+2;
        rowmax[i]=-1;
        }
    /* Un-trim top/bottom rows if requested */
    if (!k2settings->src_trim && n>0)
        {
        textrow[0].r1=region->r1;
        textrow[n-1].r2=region->r2;
        }

    /* Start with top-most and bottom-most regions, look for column dividers */
    for (itop=0;itop<n && textrow[itop].r1<region->r2+1-min_height_pixels;itop++)
        {
        int ibottom;
#if (WILLUSDEBUGX & 128)
k2printf("itop=%d/%d\n",itop,n);
#endif

        for (ibottom=n-1;ibottom>=itop 
              && textrow[ibottom].r2-textrow[itop].r1 >= min_height_pixels;ibottom--)
            {
            int ileft,iright;

#if (WILLUSDEBUGX & 128)
int qec,lec,colmin,colmax;
#endif
            /*
            ** Look for vertical shaft of clear space that clearly demarcates
            ** two columns
            */
#if (WILLUSDEBUGX & 128)
qec=lec=0;
colmin=99999;
colmax=0;
k2printf("    ibot=%d/%d (dm=%d)\n",ibottom,n,dm);
printf("    region->c1=%d, middle=%d\n",region->c1,middle);
#endif
            /*
            ** ileft and iright keep track of column shafts we've already checked
            */
            ileft=region->c1+middle;
            iright=region->c1+middle;
            for (i=0;i<dm;i++)
                {
                int foundgap,ii,c1,c2,iiopt,status;

                newregion->c1=region->c1+middle-i;
#if (WILLUSDEBUGX & 128)
printf("i=%d of %d\n",i,dm);
if (newregion->c1<colmin)
colmin=newregion->c1;
if (newregion->c1>colmax)
colmax=newregion->c1;
#endif
// k2printf("        c1=%d (%d - %d)\n",newregion->c1,region->c1,region->c2);
                /* If we've effectively already checked this shaft, move on */
                if (newregion->c1>ileft 
                        || (itop >= rowmin[newregion->c1] && ibottom <= rowmax[newregion->c1]))
#if (WILLUSDEBUGX & 128)
{
qec++;
#endif
                    continue;
#if (WILLUSDEBUGX & 128)
}
lec++;
#endif
                ileft=newregion->c1;
                newregion->c2=newregion->c1+min_col_gap_pixels-1;
                if (newregion->c2 > region->c2)
                    newregion->c2 = region->c2;
                newregion->r1=textrow[itop].r1;
                newregion->r2=textrow[ibottom].r2;
#if (WILLUSDEBUGX & 128)
printf("    Checking shaft:  (%d,%d) - (%d,%d)\n",newregion->c1,newregion->r1,newregion->c2,newregion->r2);
#endif
                foundgap=bmpregion_is_clear(newregion,row_black_count,black_pixel_count_by_column,
                                             pixel_count_array,rows_per_column,k2settings->gtc_in);
                if (!foundgap && i>0)
                    {
                    newregion->c1=region->c1+middle+i;
#if (WILLUSDEBUGX & 128)
if (newregion->c1<colmin)
colmin=newregion->c1;
if (newregion->c1>colmax)
colmax=newregion->c1;
#endif
                    if (newregion->c1<iright
                            || (itop >= rowmin[newregion->c1] && ibottom <= rowmax[newregion->c1]))
#if (WILLUSDEBUGX & 128)
{
qec++;
#endif
                        continue;
#if (WILLUSDEBUGX & 128)
}
lec++;
#endif
                    iright=newregion->c1;
                    newregion->c2=newregion->c1+min_col_gap_pixels-1;
                    if (newregion->c2 > region->c2)
                        newregion->c2 = region->c2;
#if (WILLUSDEBUGX & 128)
printf("    Checking shaft:  (%d,%d) - (%d,%d)\n",newregion->c1,newregion->r1,newregion->c2,newregion->r2);
#endif
                    foundgap=bmpregion_is_clear(newregion,row_black_count,
                                           black_pixel_count_by_column,
                                           pixel_count_array,rows_per_column,
                                           k2settings->gtc_in);
                    }
                if (!foundgap)
                    continue;
#if (WILLUSDEBUGX & 128)
printf("    Shaft is clear!\n");
#endif
                /* Found a gap, but look for a better gap nearby */
                c1=newregion->c1;
                c2=newregion->c2;
                for (iiopt=0,ii=-min_col_gap_pixels;ii<=min_col_gap_pixels;ii++)
                    {
                    int newgap;

                    newregion->c1=c1+ii;
                    /* New checks in v1.65 to prevent array-out-of-bounds */
                    if (newregion->c1 < region->c1 || newregion->c1 > region->c2)
                        continue;
                    newregion->c2=c2+ii;
                    if (newregion->c2 < region->c1 || newregion->c2 > region->c2)
                        continue;
                    newgap=bmpregion_is_clear(newregion,row_black_count,
                                             black_pixel_count_by_column,
                                             pixel_count_array,rows_per_column,
                                             k2settings->gtc_in);
                    if (newgap>0 && newgap<foundgap)
                        {
                        iiopt=ii;
                        foundgap=newgap;
                        if (newgap==1)
                            break;
                        }
                    }
                newregion->c1=c1+iiopt;
                /* If we've effectively already checked this shaft, move on */
                if (itop >= rowmin[newregion->c1] && ibottom <= rowmax[newregion->c1])
                    continue;
                newregion->c2=c2+iiopt;
                divider_column=newregion->c1+min_col_gap_pixels/2;
                status=bmpregion_column_height_and_gap_test(column,region,k2settings,
                                       textrow[itop].r1,textrow[ibottom].r2,
                                       divider_column);
                /* Modify status if we're detecting a "notes" column */
                if (notes)
                    {
                    /* Ignore gap being too large */
                    status &= (~4);
                    /* Notes column can be short--no limit */
                    if (notesleft)
                        status &= (~1);
                    else
                        status &= (~2);
                    }
                /* After trimming the two columns, adjust ileft and iright */
                if (column[0].c2+1 < ileft)
                    ileft = column[0].c2+1;
                if (column[1].c1-min_col_gap_pixels > iright)
                    iright = column[1].c1-min_col_gap_pixels;
                /* If fails column height or gap test, mark as bad */
                if (status)
                    {
                    if (itop < rowmin[newregion->c1])
                        rowmin[newregion->c1]=itop;
                    if (ibottom > rowmax[newregion->c1])
                        rowmax[newregion->c1]=ibottom;
                    }
                /* If right column too short, stop looking */
                if (status&2)
                    break;
                if (!status)
                    {
                    int colheight;

#if (!(WILLUSDEBUGX & 128))
                    if (k2settings->verbose)
                        {
#endif
                        k2printf("\n    GOOD COLUMN DIVIDER: col gap=(%d,%d) - (%d,%d)\n"
                             "                 r1=%d, r2=%d\n",
                            newregion->c1,newregion->r1,newregion->c2,newregion->r2,
                            textrow[itop].r1,textrow[ibottom].r2);
#if (!(WILLUSDEBUGX & 128))
                        }
#endif
                    if (itop>0)
                        {
                        BMPREGION *br;
                        /* add 1-column (full span) region */
                        pageregions_add_pageregion(pageregions,region,0,1,0);
                        br=&pageregions->pageregion[pageregions->n-1].bmpregion;
                        br->r2=textrow[itop-1].r2;
                        if (br->r2 > br->bmp8->height-1)
                            br->r2 = br->bmp8->height-1;
                        bmpregion_trim_margins(br,k2settings,k2settings->src_trim?0xf:0);
                        }
                    /* Un-trim columns if requested */
                    if (!k2settings->src_trim)
                        {
                        column[0].c1=region->c1;
                        column[1].c2=region->c2;
                        }
                    /* Add two side-by-side columns */
                    {
                    int ic1,ic2;
                    /* Put "notes" column first if we have a notes column */
                    if (notes && !notesleft)
                        {
                        ic1=1;
                        ic2=0;
                        }
                    else
                        {
                        ic1=0;
                        ic2=1;
                        }
#if (WILLUSDEBUGX & 128)
printf("Notes region: (%d - %d) / %d\n",column[ic1].c1,column[ic1].c2,region->c2);
#endif
                    pageregions_add_pageregion(pageregions,&column[ic1],0,0,notes!=NULL);
                    pageregions_add_pageregion(pageregions,&column[ic2],0,0,0);
                    }
                    colheight = textrow[ibottom].r2-region->r1+1;
#if (WILLUSDEBUGX & 0x100000)
                    willus_dmem_free(38,(double **)&pixel_count_array,funcname);
#else
                    willus_mem_free((double **)&pixel_count_array,funcname);
#endif
                    willus_dmem_free(5,(double **)&rowmin,funcname);
                    bmpregion_free(&column[1]);
                    bmpregion_free(&column[0]);
                    bmpregion_free(newregion);
#if (WILLUSDEBUGX & 128)
k2printf("Returning %d divider column = %d - %d\n",region->r2-region->r1+1,newregion->c1,newregion->c2);
#endif
                    return(colheight);
                    }
                }
#if (WILLUSDEBUGX & 128)
k2printf("        cols %d - %d, qec = %d, lec = %d\n",colmin,colmax,qec,lec);
#endif
            }
        }
#if (WILLUSDEBUGX & 128)
printf("Done looking for columns.\n");
#endif
#if (!(WILLUSDEBUGX & 128))
    if (k2settings->verbose)
#endif
        k2printf("NO GOOD REGION FOUND.\n");
    /* Add entire region (full span) */
    pageregions_add_pageregion(pageregions,region,0,1,0);
    bmpregion_trim_margins(&pageregions->pageregion[pageregions->n-1].bmpregion,
                           k2settings,k2settings->src_trim?0xf:0);
    /* (*divider_column)=region->c2+1; */
#if (WILLUSDEBUGX & 0x100000)
    willus_dmem_free(38,(double **)&pixel_count_array,funcname);
#else
    willus_mem_free((double **)&pixel_count_array,funcname);
#endif
    willus_dmem_free(5,(double **)&rowmin,funcname);
    bmpregion_free(&column[1]);
    bmpregion_free(&column[0]);
    bmpregion_free(newregion);
#if (WILLUSDEBUGX & 128)
k2printf("Returning %d\n",region->r2-region->r1+1);
#endif
    return(region->r2-region->r1+1);
    }


/*
** Input:  A generic rectangular region from the source file.  It will not
**         be checked for multiple columns, but the text may be wrapped
**         (controlled by allow_text_wrapping input).
**
** force_scale == -2 :  Use same scale for entire region/column--fit to device
**
** This function looks for vertical gaps in the region and breaks it at
** the largest vertical gaps (if there are significantly larger gaps than the
** typical gap--indicating section breaks in the document).
**
*/
static void bmpregion_vertically_break(BMPREGION *region,K2PDFOPT_SETTINGS *k2settings,
                                       MASTERINFO *masterinfo,double force_scale,
                                       int source_page,int ncols,BMPREGION *notes)

    {
    /* Keep track of last region dimensions */
    static int    last_ncols=-1;
    static double last_region_width_inches=-1.;
    static int    last_source_page=-1;
    static int    last_region_r2=-1;
    static int    last_page_height=-1;
    int i,biggap,revert;
    int region_is_centered;
    int ni,notesgap,notes_are_centered;
    TEXTROWS *notesrows;
    TEXTROWS *textrows;
    TEXTROW *textrow;
    int n;
    double region_width_inches,region_height_inches;
    int *firstrow,*lastrow;
    int ng;
    int *nfirstrow,*nlastrow;
    int nng;
    int trim_mode,rblank;
    ADDED_REGION_INFO added_region;
    static char *funcname="bmpregion_vertically_break";

    added_region.force_scale = force_scale;
    if (region==NULL)
        {
        last_ncols = -1;
        last_region_width_inches = -1.;
        last_source_page=-1;
        last_region_r2=-1;
        last_page_height=-1;
        return;
        }
/*
{
static int vreg=1;
char filename[MAXFILENAMELEN];
sprintf(filename,"vreg%04d.png",vreg++);
k2printf("\n\n@bmpregion_vertically_break.\n\n");
k2printf("    region to analyze = (%d,%d) - (%d,%d)\n",region->c1,region->r1,region->c2,region->r2);
k2printf("    vertical_break_threshold=%g\n",k2settings->vertical_break_threshold);
bmpregion_write(region,filename);
}
*/
#if (WILLUSDEBUGX & 0x101)
k2printf("\n\n@bmpregion_vertically_break.\n\n");
k2printf("    region to analyze = (%d,%d) - (%d,%d)\n",region->c1,region->r1,region->c2,region->r2);
k2printf("    vertical_break_threshold=%g\n",k2settings->vertical_break_threshold);
#endif
#if (WILLUSDEBUGX & 0x40000)
k2printf("    notes=%p\n",notes);
#endif
    /*
    ** text_wrap==0 no wrapping
    ** text_wrap==1 re-flow
    ** text_wrap==2 to re-flow short lines.
    */
    added_region.allow_text_wrapping=k2settings->text_wrap;
    added_region.allow_vertical_breaks=(k2settings->vertical_break_threshold > -1.5);
    /* Special case to break pages at "green" gaps */
    if (k2settings->dst_break_pages==3)
        added_region.allow_vertical_breaks=0;
    /* If user specifies no figures, need to be able to parse vertically */
    /*
    if (k2settings->text_only)
        added_region.allow_vertical_breaks=1;
    */
    /* Don't know region justification status yet.  Use user settings. */
    added_region.justification_flags=0x8f; 
    added_region.rowbase_delta=-1;
    /* Use dynamic aperture and remove small rows */
    /* v2.36--don't trim if blank */
    trim_mode=k2settings_trim_mode(k2settings);
    rblank=bmpregion_is_blank(region,k2settings);
    if (trim_mode && rblank)
        k2settings->src_trim=0;
#if (WILLUSDEBUGX & 0x800000)
printf("Calling bmpregion_find_textrows from bmpregion_vertically_break()\n");
#endif
    bmpregion_find_textrows(region,k2settings,1,1,-1.0,k2settings->join_figure_captions);
    if (trim_mode && rblank)
        k2settings->src_trim=1;
    textrows=&region->textrows;
    textrow=textrows->textrow;
    n=textrows->n;
#if (WILLUSDEBUGX & 0x40000)
printf("text row count=%d\n",n);
#endif
    willus_dmem_alloc_warn(35,(void **)&firstrow,n*2*sizeof(int),funcname,10);
    lastrow=&firstrow[n];
    if (notes)
        {
        bmpregion_find_textrows(notes,k2settings,1,1,-1.0,k2settings->join_figure_captions);
        notesrows=&notes->textrows;
        willus_dmem_alloc_warn(43,(void **)&nfirstrow,notesrows->n*2*sizeof(int),funcname,10);
        nlastrow=&nfirstrow[notesrows->n];
#if (WILLUSDEBUGX & 0x40000)
k2printf("    notes row count=%d\n",notesrows->n);
#endif
        }
    else
        notesrows=NULL;
    /* Should there be a check for zero text rows here? */
    /* Don't think it breaks anything to let it go.  -- 6-11-12 */
#if (WILLUSDEBUGX & 1)
printf("Checking region centering...\n");
#endif
#if (WILLUSDEBUGX & 102)
// textrows_echo(&region->textrows,"rows");
#endif
    region_is_centered=bmpregion_is_centered(region,k2settings,0,n-1);
    if (notes)
        if (notesrows->n>0)
            notes_are_centered=bmpregion_is_centered(notes,k2settings,0,notesrows->n-1);
        else
            notes_are_centered=0;
    else
        notes_are_centered=0;
#if (WILLUSDEBUGX & 2)
textrows_echo(&region->textrows,"rows");
#endif

    /* Mark notes region */
    /*
    if (notes)
        mark_source_page(k2settings,masterinfo,notes,4,0xf);
    */
    /* Mark main region with red, numbered box */
#if (WILLUSDEBUGX & 1)
printf("Marking source page...\n");
#endif
    mark_source_page(k2settings,masterinfo,region,1,0xf);
    if (k2settings->debug)
        {
        if (!added_region.allow_text_wrapping)
            k2printf("@bmpregion_vertically_break (no break) (%d,%d) - (%d,%d) (scale=%g)\n",
                region->c1,region->r1,region->c2,region->r2,added_region.force_scale);
        else
            k2printf("@bmpregion_vertically_break (allow break) (%d,%d) - (%d,%d) (scale=%g)\n",
                region->c1,region->r1,region->c2,region->r2,added_region.force_scale);
        }
#if (WILLUSDEBUGX & 1)
printf("Tagging blank rows and columns...\n");
#endif
    /*
    ** Tag blank rows and columns
    */
    notesgap = -1.;
    if (k2settings->vertical_break_threshold<0. || n < 6)
        biggap = -1.;
    else
        {
        int gap_median;

#ifdef WILLUSDEBUG
for (i=0;i<n;i++)
k2printf("    gap[%d]=%d\n",i,textrow[i].gap);
#endif
        textrows_sort_by_gap(textrows);
        gap_median = textrow[n/2].gap;
#ifdef WILLUSDEBUG
k2printf("    median=%d\n",gap_median);
#endif
        biggap = gap_median*k2settings->vertical_break_threshold;
        textrows_sort_by_row_position(textrows);
        if (notes && notesrows->n>0) /* v2.32 bug fix--check that n>0 */
            {
            int maxgap;

            /* This could probably be smarter */
            textrows_sort_by_gap(notesrows);
            gap_median = notesrows->textrow[notesrows->n/2].gap;
            notesgap = gap_median*k2settings->vertical_break_threshold;
            maxgap=(int)(0.25*region->dpi+0.5);
            if (notesgap > maxgap)
                notesgap = maxgap;
            textrows_sort_by_row_position(notesrows);
            }
        }
#ifdef WILLUSDEBUG
k2printf("    biggap=%d\n",biggap);
#endif

    /*
    ** Determine gap between regions
    */
    region_width_inches = (double)(region->c2-region->c1+1)/region->dpi;
    region_height_inches = (double)(region->r2-region->r1+1)/region->dpi;
    /* If user wants a gap between pages--do that */
    if (k2settings->dst_break_pages<-1 && source_page>0 && source_page != last_source_page)
        {
        masterinfo->mandatory_region_gap=2; /* 2 means set by -bp option */
        masterinfo->page_region_gap_in=(-1-k2settings->dst_break_pages)/1000.;
#if (WILLUSDEBUGX & 0x800000)
printf("page_region_gap set by dst_break to %g in.\n",masterinfo->page_region_gap_in);
#endif
        }
    else
        {
        double gap_in;

        /* First region on the source page? */
        if (source_page != last_source_page)
            {
            double margins_inches[4];

            masterinfo_get_margins(k2settings,margins_inches,&k2settings->srccropmargins,
                                   masterinfo,region);
            gap_in = (double)region->r1/k2settings->src_dpi - margins_inches[1];
            if (last_source_page>=0)
                gap_in += (double)(last_page_height-last_region_r2)/k2settings->src_dpi
                            - margins_inches[3];
#if (WILLUSDEBUGX & 0x800000)
printf("page_region_gap 1. set to %g in (sp=%d, lsp=%d).\n",gap_in,source_page,last_source_page);
printf("          r->r1=%d, srcdpi=%d, margin=%g\n",region->r1,(int)k2settings->src_dpi,margins_inches[1]);
#endif
            }
        else
            {
            gap_in = (double)(region->r1 - last_region_r2 - 1)/k2settings->src_dpi;
            if (gap_in < 0.)
                gap_in = 0.25;
#if (WILLUSDEBUGX & 0x800000)
printf("page_region_gap 2. set to %g in.\n",gap_in);
#endif
            }
        masterinfo->page_region_gap_in = gap_in;

        /* Got the gap--now determine whether it should be mandatory */
        if (different_widths(last_region_width_inches,region_width_inches)
               || ncols != last_ncols)
            masterinfo->mandatory_region_gap=1;
        else
            masterinfo->mandatory_region_gap=0;
        }
            
    /*
    ** Done determining region gap--store data about this region for next comparison
    */
    last_ncols = ncols;
    last_region_width_inches = region_width_inches;
    last_source_page=source_page;
    last_region_r2=region->r2;
    last_page_height=region->bmp->height;


/*
k2printf("force_scale=%g, rwi = %g, rwi/mrwi = %g, rhi = %g\n",
added_region.force_scale,
region_width_inches,
region_width_inches / k2settings->max_region_width_inches,
region_height_inches);
*/
#if (WILLUSDEBUGX & 1)
printf("Added_region.force_scale = %g\n",added_region.force_scale);
#endif
    if (added_region.force_scale < -1.5 && region_width_inches > MIN_REGION_WIDTH_INCHES
                         && region_width_inches/k2settings->max_region_width_inches < 1.25
                         && region_height_inches > 0.5)
        {
        revert=1;
        added_region.force_scale = -1.0;
        k2pdfopt_settings_fit_column_to_screen(k2settings,region_width_inches);
        // trim_left_and_right = 0;
        added_region.allow_text_wrapping = 0;
        }
    else
        revert=0;
#if (WILLUSDEBUGX & 0x201)
k2printf("Entering vert region loop, %d regions.\n",n);
{
int i;
for (i=0;i<n;i++)
k2printf("    Region %d:  r1=%d, r2=%d, gapblank=%d\n",i,textrow[i].r1,textrow[i].r2,textrow[i].gapblank);
}
#endif
    /* Un-trim top and bottom region if necessary */
    /* v2.36--also factor in blank region */
    if (((trim_mode && rblank) || !k2settings->src_trim) && n>0)
        {
        textrow[0].r1=region->r1;
        textrow[n-1].r2=region->r2;
        }

    textrows_group(textrows,biggap,firstrow,lastrow,&ng,k2settings->text_only);
#if (WILLUSDEBUGX & 0x40000)
for (i=0;i<ng;i++)
printf("Main row group %2d:  %3d - %3d out of %3d\n",i+1,firstrow[i],lastrow[i],textrows->n);
#endif
    nng=0; /* Avoid compiler warning */
    if (notes)
        {
        textrows_group(notesrows,notesgap,nfirstrow,nlastrow,&nng,k2settings->text_only);
#if (WILLUSDEBUGX & 0x40000)
for (i=0;i<nng;i++)
printf("Notes row group %2d:  %3d - %3d out of %3d (r1=%d)\n",i+1,nfirstrow[i],nlastrow[i],notesrows->n,notesrows->textrow[nfirstrow[i]].r1);
#endif
        }
    /* Add the regions (broken vertically) */
    added_region.caller_id=1;
    /* v2.36--adjust trim flags if region is blank and we're in trim mode with -bp */
    if (trim_mode && rblank)
        added_region.trim_flags=0x80;
    else
        added_region.trim_flags=k2settings->src_trim ? 0xf : 0x80;
    added_region.maps_to_source = 1;
    for (ni=i=0;i<ng;i++)
        {
#if (WILLUSDEBUGX & 0x200)
k2printf("    Group %d (firstrow=%d, lastrow=%d, textrows->n=%d)\n",i,firstrow[i],lastrow[i],textrows->n);
#endif
        int row0;

        row0=firstrow[i];
        /*
        ** Before adding this region, see if there are notes above it or within it
        */
        if (notes)
            {
            for (;ni<nng;ni++)
                {
                int row00;

#if (WILLUSDEBUGX & 0x40000)
printf("ni=%d\n",ni);
#endif
                /*
                ** Is the next note region within this main text region?
                ** If no, break out of loop
                */
                if (notesrows->textrow[nfirstrow[ni]].r1 >= textrow[lastrow[i]].r2)
                    break;
                /* Process this notes region--find where to insert it */
                for (row00=row0;row0<=lastrow[i];row0++)
                    {
#if (WILLUSDEBUGX & 0x40000)
printf("    tr[%d].r2=%d, nr.rw[%d]=%d\n",row0,textrow[row0].r2,ni,notesrows->textrow[nfirstrow[ni]].r1);
#endif
                    if (textrow[row0].r2 > notesrows->textrow[nfirstrow[ni]].r1)
                        break;
                    }
#if (WILLUSDEBUGX & 0x40000)
printf("row0=%d\n",row0);
#endif
                /* Add main text rows: row00 to row0-1 */
                if (row0>row00)
                    {
                    added_region.region=region;
                    added_region.firstrow=row00;
                    added_region.lastrow=row0-1;
                    added_region.notes=0;
                    added_region.count=i;
                    added_region.region_is_centered=region_is_centered;
                    bmpregion_add_textrows(&added_region,k2settings,masterinfo);
                    }
                /* Add notes region */
                added_region.region=notes;
                added_region.firstrow=nfirstrow[ni];
                added_region.lastrow=nlastrow[ni];
                added_region.notes=1;
                added_region.count=0;
                added_region.region_is_centered=notes_are_centered;
                bmpregion_add_textrows(&added_region,k2settings,masterinfo);
                }
            }
        if (row0<=lastrow[i])
            {
            added_region.region=region;
            added_region.firstrow=row0;
            added_region.lastrow=lastrow[i];
            added_region.notes=0;
            added_region.count=i;
            added_region.region_is_centered=region_is_centered;
            bmpregion_add_textrows(&added_region,k2settings,masterinfo);
            }
        if (k2settings->dst_break_pages==3)
            masterinfo_flush(masterinfo,k2settings,0);
        }
    /* Finish notes regions */
    if (notes)
        for (;ni<nng;ni++)
            {
            added_region.region=notes;
            added_region.firstrow=nfirstrow[ni];
            added_region.lastrow=nlastrow[ni];
            added_region.notes=1;
            added_region.count=0;
            added_region.region_is_centered=notes_are_centered;
            bmpregion_add_textrows(&added_region,k2settings,masterinfo);
            }
    if (k2settings->dst_break_pages==4)
        masterinfo_flush(masterinfo,k2settings,0);
    if (revert)
        k2pdfopt_settings_restore_output_dpi(k2settings);
    if (notes)
        willus_dmem_free(43,(double **)&nfirstrow,funcname);
    willus_dmem_free(35,(double **)&firstrow,funcname);
    }


static void textrows_group(TEXTROWS *textrows,int biggap_pixels,int *firstrow,int *lastrow,
                           int *ngroups,int text_only)

    {
    int i,i1;

    (*ngroups)=0;
/*
for (i=0;i<textrows->n;i++)
printf("  tr[%2d].type=%d\n",i,textrows->textrow[i].type);
*/
    for (i1=i=0;i1<textrows->n;i++)
        {
        int i2;
 
        i2 = i<textrows->n ? i : textrows->n-1;
        if (i>=textrows->n || (biggap_pixels>0 && textrows->textrow[i2].gapblank>=biggap_pixels)
                           || (text_only 
                                  && (textrows->textrow[i2].type==REGION_TYPE_FIGURE
                                       || (i2<textrows->n-1 && textrows->textrow[i2+1].type==REGION_TYPE_FIGURE))))
            {
            firstrow[(*ngroups)]=i1;
            lastrow[(*ngroups)]=i2;
            (*ngroups)=(*ngroups)+1;
            i1=i2+1;
            }
        }
    }


static void bmpregion_add_textrows(ADDED_REGION_INFO *added_region,
                                   K2PDFOPT_SETTINGS *k2settings,MASTERINFO *masterinfo)

    {
    BMPREGION *region,_region;
    TEXTROW *textrow;
    int n,j,c1,c2,nc,marking_flags;
    static int lasttype=-1;

#if (WILLUSDEBUGX & 0x40000)
printf("ADDING %s ROWS %d - %d OUT OF %d ...\n",added_region->notes?"NOTES":"MAIN TEXT",added_region->firstrow+1,added_region->lastrow+1,added_region->region->textrows.n);
#endif
    n=added_region->region->textrows.n;
    textrow=added_region->region->textrows.textrow;
    region=&_region;
    bmpregion_init(region);
    bmpregion_copy(region,added_region->region,0);
    region->r1=textrow[added_region->firstrow].r1;
    region->r2=textrow[added_region->lastrow].r2;
    for (j=added_region->firstrow;j<=added_region->lastrow;j++)
        textrows_add_textrow(&region->textrows,&textrow[j]);
    c1=textrow[added_region->firstrow].c1;
    c2=textrow[added_region->firstrow].c2;
    nc=c2-c1+1;
    if (nc<=0)
        nc=1;
    for (j=added_region->firstrow+1;j<=added_region->lastrow;j++)
        {
        if (c1>textrow[j].c1)
            c1=textrow[j].c1;
        if (c2<textrow[j].c2)
            c2=textrow[j].c2;
        }
    marking_flags=(added_region->firstrow==0?0:1)|(added_region->lastrow==n-1?0:2);
    /* Green or Magenta (for notes) */
    mark_source_page(k2settings,masterinfo,region,added_region->notes?4:3,added_region->notes?0xf:marking_flags);
    region->bbox.type=REGION_TYPE_MULTILINE;
    region->bbox.c1=region->c1;
    region->bbox.c2=region->c2;
    region->bbox.r1=region->r1;
    region->bbox.r2=region->r2;
    region->bbox.gap=textrow[added_region->lastrow].gap;
    region->bbox.gapblank=textrow[added_region->lastrow].gapblank;
    region->bbox.rowbase=textrow[added_region->lastrow].rowbase;
    /*
    ** Much simpler decision making about gap now (v2.00, 22 Aug 2013)
    */
    if (lasttype>=0 && added_region->notes != lasttype)
        {
        wrapbmp_flush(masterinfo,k2settings,0);
        masterinfo->mandatory_region_gap=1;
        masterinfo->page_region_gap_in=0.5;
#if (WILLUSDEBUGX & 0x800000)
printf("page_region_gap set by add_text_rows to %g in.\n",masterinfo->page_region_gap_in);
#endif
        }
    else if (!added_region->notes && (added_region->count>0  || masterinfo->mandatory_region_gap==1))
        {
        wrapbmp_flush(masterinfo,k2settings,0);
        if (masterinfo->mandatory_region_gap==0)
            {
#if (WILLUSDEBUGX & 0x200)
aprintf(ANSI_RED "mi->mandatory_region_gap changed to 1 by vertically_break." ANSI_NORMAL "\n");
#endif
            masterinfo->mandatory_region_gap=1;
            masterinfo->page_region_gap_in=(double)textrow[added_region->firstrow-1].gapblank
                                            / k2settings->src_dpi;
#if (WILLUSDEBUGX & 0x800000)
printf("page_region_gap set by add_text_rows II to %g in.\n",masterinfo->page_region_gap_in);
#endif
            }
        }
    lasttype = added_region->notes;
/* printf("Adding %s region...\n",added_region->notes?"NOTES":"MAIN TEXT"); */
    {
    ADDED_REGION_INFO new_added_region;

    new_added_region=(*added_region);
    new_added_region.region=region;
    new_added_region.firstrow=0;
    new_added_region.lastrow=region->textrows.n-1;
#if (WILLUSDEBUGX & 0x200)
aprintf(ANSI_MAGENTA "Adding region.\n" ANSI_NORMAL);
#endif
    bmpregion_add(&new_added_region,k2settings,masterinfo);
    }
    bmpregion_free(region);
    }


static int different_widths(double width1,double width2)

    {
    if (width1 < 0. || width2 < 0.)
        return(0);
    if (width2 < width1)
        double_swap(width1,width2);
    if (width1 < 1.)
        return(width2 - width1 > 0.5);
    return((width2/width1-1.) > 0.25);
    }


/*
** A region that needs its line spacing and justification analyzed.
**
** The region may be wider than the max desirable region width.
**
** Input:  region should have textrows already decyphered by 
**         bmpregion_vertically_break.
**
** Uses these parameters from ADDED_REGION_INFO:
**     region
**     allow_text_wrapping
**     force_scale
**     region_is_centered
**
** Calls bmpregion_one_row_wrap_and_add() for each text row from the
** breakinfo structure that is within the region.
**
*/
static void bmpregion_analyze_justification_and_line_spacing(ADDED_REGION_INFO *added_region,
                                     K2PDFOPT_SETTINGS *k2settings,MASTERINFO *masterinfo)

    {
    int i;
    TEXTROWS *textrows;
    MULTILINE_PARAMS *mlp,_mlp;
    BMPREGION *region;

    region=added_region->region;
    mlp=&_mlp;
    multiline_params_init(mlp);
    textrows=&region->textrows;
#if (WILLUSDEBUGX & 7)
printf("@bmpregion_analyze_justification_and_line_spacing, textrows->n=%d\n",textrows->n);
k2printf("    (%d,%d) - (%d,%d)\n",region->c1,region->r1,region->c2,region->r2);
k2printf("    centering = %d\n",added_region->region_is_centered);
#endif
#if (WILLUSDEBUGX & 6)
textrows_echo(textrows,"rows");
#endif
    if (textrows->n<=0)
        return;

    mlp->maxlines=textrows->n;
    multiline_params_alloc(mlp);
    multiline_params_calculate(mlp,region,masterinfo,k2settings,added_region->allow_text_wrapping,
                               added_region->region_is_centered);

#if (WILLUSDEBUGX & 1)
if (!added_region->allow_text_wrapping)
k2printf("Processing text row by row (no wrapping)...\n");
else
k2printf("Processing text row by row (text wrapping on)...\n");
#endif
    wrapbmp_set_maxgap(&masterinfo->wrapbmp,mlp->maxgap);
    /*
    ** Process row by row
    */
    for (i=mlp->i1;i<=mlp->i2;i++)
        {
        TEXTROW *textrow;
        int justflags,trimflags,centered,marking_flags,line_spacing;
        BMPREGION *newregion,_newregion;

        textrow=&textrows->textrow[i];
#if (WILLUSDEBUGX & 1)
k2printf("Analyze justification:  Row " ANSI_YELLOW "%d of %d" ANSI_NORMAL " (wrap=%d)\n",i-mlp->i1+1,mlp->i2-mlp->i1+1,added_region->allow_text_wrapping);
k2printf("    r1=%4d, r2=%4d\n",textrow->r1,textrow->r2);
#endif
        newregion=&_newregion;
        bmpregion_init(newregion);
        bmpregion_copy(newregion,region,0);
        newregion->r1=textrow->r1;
        newregion->r2=textrow->r2;
        newregion->bbox=(*textrow);
        if (newregion->bbox.type != REGION_TYPE_FIGURE)
            newregion->bbox.type=REGION_TYPE_TEXTLINE;
        /* newregion->bbox.type=REGION_TYPE_TEXTLINE; */

        line_spacing = get_line_spacing_pixels(textrow,i>mlp->i1?&textrow[-1]:NULL,mlp,k2settings,
                                               added_region->allow_text_wrapping);
#if (WILLUSDEBUGX & 1)
k2printf("    linespacing=%3d\n",line_spacing);
#endif

        /* The |3 tells it to use the user settings for left/right/center */
        justflags = mlp->just[i-mlp->i1]|0x3;
        centered=((justflags&0xc)==4);
#if (WILLUSDEBUGX & 1)
k2printf("    justflags[%d]=0x%2X, centered=%d, indented=%d\n",i-mlp->i1,justflags,centered,mlp->indented[i-mlp->i1]);
#endif
        if (added_region->allow_text_wrapping)
            {
            /* If this line is indented or if the justification has changed, */
            /* then start a new line.                                        */
            if (centered || mlp->indented[i-mlp->i1] || (i>mlp->i1 && (mlp->just[i-mlp->i1]&0xc)!=(mlp->just[i-mlp->i1-1]&0xc)))
{
#ifdef WILLUSDEBUG
k2printf("wrapflush4\n");
#endif
                wrapbmp_flush(masterinfo,k2settings,0);
}
#ifdef WILLUSDEBUG
k2printf("    c1=%d, c2=%d\n",newregion->c1,newregion->c2);
#endif
            marking_flags=0xc|(i==mlp->i1?0:1)|(i==mlp->i2?0:2);
            /* Figures can't be wrapped */
            if (textrow->type == REGION_TYPE_FIGURE)
                {
                ADDED_REGION_INFO new_added_region;
/*
printf("DON'T WRAP (row %d of %d) %d x %d region\n",i+1,mlp->i2+1,newregion->c2-newregion->c1+1,newregion->r2-newregion->r1+1);
*/
#ifdef WILLUSDEBUG
k2printf("wrapflush6\n");
#endif
                wrapbmp_flush(masterinfo,k2settings,0);
#if (WILLUSDEBUGX & 0x200)
printf("    Adding it atomically...\n");
#endif
                new_added_region.region=newregion;
                new_added_region.maps_to_source = added_region->maps_to_source;
                new_added_region.firstrow=0;
                new_added_region.lastrow=newregion->textrows.n-1;
                new_added_region.allow_text_wrapping=0;
                new_added_region.trim_flags=0xf;
                new_added_region.allow_vertical_breaks=0;
                new_added_region.force_scale=-1.0;
                new_added_region.justification_flags=0;
                new_added_region.caller_id=2;
                /* new_added_region.mark_flags=0xf; */
                new_added_region.rowbase_delta = textrow[i].r2-textrow[i].rowbase;
                new_added_region.region_is_centered = -1;
                new_added_region.notes=0;
                new_added_region.count=0;
                bmpregion_add(&new_added_region,k2settings,masterinfo);
                /*
                if (i<mlp->i2)
                    k2settings->gap_override_internal=textrow[i].gapblank;
                */
                }
            else
                bmpregion_one_row_wrap_and_add(newregion,k2settings,masterinfo,
                                           justflags,line_spacing,(int)(mlp->mean_row_gap+.5),
                                           marking_flags,mlp->indented[i-mlp->i1]);
            if (centered || mlp->short_line[i-mlp->i1])
{
#ifdef WILLUSDEBUG
k2printf("wrapflush5\n");
#endif
                wrapbmp_flush(masterinfo,k2settings,0);
}
            }
        else /* !allow_text_wrapping */
            {
            ADDED_REGION_INFO new_added_region;
#ifdef WILLUSDEBUG
k2printf("wrapflush5a\n");
#endif
            /* No wrapping allowed:  process whole line as one region */
            wrapbmp_flush(masterinfo,k2settings,0);
            /* If default justifications, ignore all analysis and just center it. */
            if (k2settings->dst_justify<0 && k2settings->dst_fulljustify<0)
                {
                newregion->c1 = newregion->bbox.c1 = region->c1;
                newregion->c2 = newregion->bbox.c2 = region->c2;
                justflags=0xad; /* Force centered region, no justification */
                trimflags=0x80;
                }
            else
                trimflags=0;
            /* textrow->rowheight = line_spacing; */
            newregion->bbox.rowheight = line_spacing;

            /* No wrapping:  text wrap, trim flags, vert breaks, fscale, just */
            new_added_region.region=newregion;
            new_added_region.maps_to_source=added_region->maps_to_source;
            new_added_region.firstrow=0;
            new_added_region.lastrow=newregion->textrows.n-1;
            new_added_region.allow_text_wrapping=0;
            new_added_region.trim_flags=trimflags;
            new_added_region.allow_vertical_breaks=0;
            new_added_region.force_scale=added_region->force_scale;
            new_added_region.justification_flags=justflags;
            new_added_region.caller_id=5;
            /* new_added_region.mark_flags=0xf; */
            new_added_region.rowbase_delta = textrow->r2-textrow->rowbase;
            new_added_region.region_is_centered = -1;
            new_added_region.notes=0;
            new_added_region.count=0;
            bmpregion_add(&new_added_region,k2settings,masterinfo);
            }
        bmpregion_free(newregion);
        }
    
    multiline_params_free(mlp);
#ifdef WILLUSDEBUG
k2printf("Done wrap_and_add.\n");
#endif
    }


/*
** Determine median value for a multi-line region
**
*/
static void multiline_params_calculate(MULTILINE_PARAMS *mlp,BMPREGION *region,
                                       MASTERINFO *masterinfo,K2PDFOPT_SETTINGS *k2settings,
                                       int allow_text_wrapping,int region_is_centered)

    {
    int i,nls,nch,textheight,ragged_right;
    double *id,*c1,*c2,*ch,*lch,*ls,*h5050;
    /*
    ** Chrox KOReader fix implemented from patch:
    ** https://github.com/koreader/koreader/issues/305
    ** v2.13
    */
    double *indent;
    double median_indent;

    static char *funcname="multiline_params_calculate";
    TEXTROWS *textrows;

    textrows=&region->textrows;
#if (WILLUSDEBUGX & 7)
printf("@multiline_params_calculate, number of textrows=%d\n",textrows->n);
k2printf("    (%d,%d) - (%d,%d)\n",region->c1,region->r1,region->c2,region->r2);
k2printf("    centering = %d\n",region_is_centered);
#endif
#if (WILLUSDEBUGX & 6)
// textrows_echo(textrows,"rows");
#endif

    if (textrows->n<=0)
        return;

    /* Locate the vertical part indices in the textrows structure */
    textrows_sort_by_row_position(textrows);
    for (i=0;i<textrows->n;i++)
        {
        TEXTROW *textrow;
        textrow=&textrows->textrow[i];
        if ((textrow->r1+textrow->r2)/2 >= region->r1)
            break;
        }
    if (i>=textrows->n)
        return;
    mlp->i1=i;
    for (;i<textrows->n;i++)
        {
        TEXTROW *textrow;
        textrow=&textrows->textrow[i];
        if ((textrow->r1+textrow->r2)/2 > region->r2)
            break;
        }
    mlp->i2=i-1;
    if (mlp->i2<mlp->i1)
        return;
    mlp->nlines=mlp->i2-mlp->i1+1;
#if (WILLUSDEBUGX & 1)
k2printf("    i1=%d, i2=%d, mlp->nlines=%d\n",mlp->i1,mlp->i2,mlp->nlines);
#endif

    /*
    ** Allocate arrays for determining median values
    */
    willus_dmem_alloc_warn(13,(void **)&c1,sizeof(double)*8*mlp->nlines,funcname,10);
    c2=&c1[mlp->nlines];
    ch=&c2[mlp->nlines];
    lch=&ch[mlp->nlines];
    ls=&lch[mlp->nlines];
    id=&ls[mlp->nlines];
    h5050=&id[mlp->nlines];
    indent=&h5050[mlp->nlines];
    for (i=0;i<mlp->nlines;i++)
        id[i]=i;

    /* Find baselines / font size */
    mlp->maxgap=-1;
    for (nch=nls=0,i=mlp->i1;i<=mlp->i2;i++)
        {
        TEXTROW *textrow;
        int marking_flags;

        textrow=&textrows->textrow[i];
        c1[i-mlp->i1]=(double)textrow->c1;
        c2[i-mlp->i1]=(double)textrow->c2;
        indent[i-mlp->i1]=k2settings->src_left_to_right ? c1[i-mlp->i1]-region->c1
                                                        : region->c2-c2[i-mlp->i1];
        if (i<mlp->i2 && mlp->maxgap < textrow->gap)
            {
            mlp->maxgap = textrow->gap;
            if (mlp->maxgap < 2)
                mlp->maxgap=2;
            }
        if (textrow->type!=REGION_TYPE_FIGURE)
            {
#if (WILLUSDEBUGX & 1)
printf("assigned lcheight\n");
#endif
            ls[nls++]=textrow->rowheight;
            /* v2.00 use all three */
            ch[nch] = textrow->capheight;
            lch[nch] = textrow->lcheight;
            h5050[nch] = textrow->h5050;
            nch++;
            }

        /* Mark region w/gray, mark rowbase also */
        marking_flags=(i==mlp->i1?0:1)|(i==mlp->i2?0:2);
        if (i<mlp->i2 || textrow->r2-textrow->rowbase>1)
            marking_flags |= 0x10;
        textrow_mark_source(textrow,region,masterinfo,k2settings,marking_flags);
#if (WILLUSDEBUGX & 1)
k2printf("   Row %2d: (%4d,%4d) - (%4d,%4d) rowbase=%4d, ch=%d, lch=%d, h5050=%d, rh=%d, nch=%d\n",i-mlp->i1+1,textrow->c1,textrow->r1,textrow->c2,textrow->r2,textrow->rowbase,textrow->capheight,textrow->lcheight,textrow->h5050,textrow->rowheight,nch);
#endif
        }
    if (nch<1)
        {
        mlp->median_capheight=textrows->textrow[0].capheight;
        mlp->median_lcheight=textrows->textrow[0].lcheight;
        mlp->median_h5050=textrows->textrow[0].h5050;
        }
    else
        {
        mlp->median_capheight = median_val(ch,nch);
        mlp->median_lcheight = median_val(lch,nch);
        mlp->median_h5050 = median_val(h5050,nch);
        }
    textheight=bmpregion_textheight(region,k2settings,mlp->i1,mlp->i2);

    /*
    ** Chrox KOReader patch, v2.13
    ** https://github.com/koreader/koreader/issues/305
    ** Calibrate indentation
    ** Median indent is used to determine proper wrapping so that the
    ** majority of lines get wrapped properly.
    **
    ** Modified for v2.13 by willus.com so that 60% of lines must be
    ** at median indent value to be used, otherwise returns 0.
    */
    median_indent=calc_median_indent(indent,mlp->nlines,mlp->median_h5050);

    /*
    ** Determine regular line spacing for this region
    */
    {
    int j1,j2;
    double lsmean,lsstdev;

    j1= nls>4 ? nls/4 : 0;
    j2= nls>4 ? 3*nls/4 : nls-1;
    array_mean(&ls[j1],j2-j1+1,&lsmean,&lsstdev);
#if (WILLUSDEBUGX & 1)
printf("    nls=%d, j1=%d, j2=%d, lsmean=%g, lsstdev/lsmean=%g\n",nls,j1,j2,lsmean,lsstdev/lsmean);
#endif
    /* Set median line spacing if it's regular enough */
    if (nls>1 && lsmean>0. && lsstdev/lsmean < 0.15)
        mlp->median_line_spacing = median_val(ls,nls);
    else
        mlp->median_line_spacing = -1.;
    }

#if (WILLUSDEBUGX & 1)
k2printf("   lcheight = %.2f pts = %d pixels\n",(mlp->median_lcheight/region->dpi)*72.,(int)(mlp->median_lcheight+.5));
k2printf("   median_line_spacing = %g\n",mlp->median_line_spacing);
#endif

    mlp->mean_row_gap = mlp->median_line_spacing - textheight;
    if (mlp->mean_row_gap <= 1.)
        mlp->mean_row_gap = 1.;
    mlp->mingap = mlp->mean_row_gap / 4;
    if (mlp->mingap < 1)
        mlp->mingap = 1;

    /*
    ** Determine if we have a ragged right edge
    */
    if (mlp->nlines<3)
        ragged_right=1;
    else
        {
        int flushcount;

        if (k2settings->src_left_to_right)
            {
            for (flushcount=i=0;i<mlp->nlines;i++)
                {
#if (WILLUSDEBUGX & 1)
k2printf("    flush_factors[%d] = %g (<.5), %g in (<.1)\n",
i,(double)(region->c2-c2[i])/textheight,(double)(region->c2-c2[i])/region->dpi);
#endif
                if ((double)(region->c2-c2[i])/textheight < 0.5
                      && (double)(region->c2-c2[i])/region->dpi < 0.1)
                    flushcount++;
                }
            }
        else
            {
            for (flushcount=i=0;i<mlp->nlines;i++)
                {
#if (WILLUSDEBUGX & 1)
k2printf("    flush_factors[%d] = %g (<.5), %g in (<.1)\n",
i,(double)(c1[i]-region->c1)/textheight,(double)(c1[i]-region->c1)/region->dpi);
#endif
                if ((double)(c1[i]-region->c1)/textheight < 0.5
                      && (double)(c1[i]-region->c1)/region->dpi < 0.1)
                    flushcount++;
                }
            }
        ragged_right = (flushcount <= mlp->nlines/2);
        }
#if (WILLUSDEBUGX & 1)
k2printf("ragged_right=%d\n",ragged_right);
#endif

    /*
    ** Determine justification flags, indentation status, and short-line status
    ** for each line of text.
    */
    for (i=mlp->i1;i<=mlp->i2;i++)
        {
        double indent1,del;
        double i1f,ilfi,i2f,ilf,ifmin,dif;
        double edge_c1,edge_c2;
        int centered;

        TEXTROW *textrow;
        textrow=&textrows->textrow[i];
        /*
        ** Chrox KOReader fix, v2.13
        ** https://github.com/koreader/koreader/issues/305
        */
        edge_c1 = k2settings->src_left_to_right ? region->c1+median_indent : region->c1;
        edge_c2 = k2settings->src_left_to_right ? region->c2 : region->c2-median_indent;
        
        i1f = (double)(c1[i-mlp->i1]-edge_c1)/(region->c2-region->c1+1);
        i2f = (double)(edge_c2-c2[i-mlp->i1])/(region->c2-region->c1+1);
        ilf = k2settings->src_left_to_right ? i1f : i2f;
        ilfi = ilf*(region->c2-region->c1+1)/region->dpi; /* Indent in inches */
        ifmin = i1f<i2f ? i1f : i2f;
        dif=fabs(i1f-i2f);
        if (ifmin < .01)
            ifmin=0.01;
        if (k2settings->src_left_to_right)
            indent1 = (double)(c1[i-mlp->i1]-edge_c1) / textheight;
        else
            indent1 = (double)(edge_c2-c2[i-mlp->i1]) / textheight;
        if (!region_is_centered)
            {
            mlp->indented[i-mlp->i1]=(indent1 > 0.5 && ilfi < 1.2 && ilf < .25);
            centered= (!mlp->indented[i-mlp->i1] && indent1 > 1.0 && dif/ifmin<0.5);
            }
        else
            {
            centered= (dif<0.1 || dif/ifmin<0.5);
            mlp->indented[i-mlp->i1]=(indent1 > 0.5 && ilfi < 1.2 && ilf < .25 && !centered);
            }
#if (WILLUSDEBUGX & 1)
k2printf("Indent %d:  %d.  indent1=%g, ilf=%g, centered=%d\n",i-mlp->i1+1,mlp->indented[i-mlp->i1],indent1,ilf,centered);
k2printf("    indent1=%g, i1f=%g, i2f=%g\n",indent1,i1f,i2f);
#endif
        if (centered)
            mlp->just[i-mlp->i1] = 4;
        else
            {
            /*
            ** The .01 favors left justification over right justification in
            ** close cases.
            */
            if (k2settings->src_left_to_right)
                mlp->just[i-mlp->i1] = mlp->indented[i-mlp->i1] || (i1f < i2f+.01) ? 0 : 8;
            else
                mlp->just[i-mlp->i1] = mlp->indented[i-mlp->i1] || (i2f < i1f+.01) ? 8 : 0;
            }
        if (k2settings->src_left_to_right)
            del = (double)(edge_c2 - textrow->c2);
        else
            del = (double)(textrow->c1 - edge_c1);
        /* Should we keep wrapping after this line? */
        if (!ragged_right)
            mlp->short_line[i-mlp->i1] = (del/textheight > 0.5);
        else
            mlp->short_line[i-mlp->i1] = (del/(region->c2-region->c1) > 0.25);
        /* If this row is a bigger/smaller row (font) than the next row, don't wrap. */
        if (!mlp->short_line[i-mlp->i1] && i<mlp->i2)
            {
            TEXTROW *t1;
            t1=&textrows->textrow[i+1];
            if ((textrow->h5050 > t1->h5050*1.5 || textrow->h5050*1.5 < t1->h5050)
                  && (i==0 || (i>0 && (textrow->rowheight > t1->rowheight*1.5
                                        || textrow->rowheight*1.5 < t1->rowheight))))
                mlp->short_line[i-mlp->i1] = 1;
            }
        if (!ragged_right)
            mlp->just[i-mlp->i1] |= 0x40;
#if (WILLUSDEBUGX & 1)
k2printf("        just[%d]=0x%02X, shortline[%d]=%d\n",i-mlp->i1,mlp->just[i-mlp->i1],i-mlp->i1,mlp->short_line[i-mlp->i1]);
k2printf("        textrow->c2=%d, region->c2=%d, del=%g, textheight=%d\n",textrow->c2,region->c2,del,textheight);
#endif
        /* If short line, it should still be fully justified if it is wrapped. */
        /*
        if (mlp->short_line[i-mlp->i1])
            mlp->just[i-mlp->i1] = (mlp->just[i-mlp->i1]&0xf)|0x60;
        */
        }
/*        
{
double mean1,mean2,stdev1,stdev2;
array_mean(c1,mlp->nlines,&mean1,&stdev1);
array_mean(c2,mlp->nlines,&mean2,&stdev2);
k2printf("Mean c1, c2 = %g, %g; stddevs = %g, %g\n",mean1,mean2,stdev1,stdev2);
k2printf("textheight = %d, line_spacing = %d\n",textheight,line_spacing);
}
*/
    willus_dmem_free(13,(double **)&c1,funcname);
    }


/*
** If enough lines and most of them are indented, then return the median
** indented value so that those lines will be wrapped.
*/
static double calc_median_indent(double *indent,int n,double median_h5050)

    {
    int n1,n2;
    double median_indent;

    if (n<4)
        return(0.);
    sortd(indent,n);
    median_indent=indent[n/2];
    /* indent value must be ~ consistent for 60% of the lines */
    n1=n/5;
    n2=4*n/5-1;
    if (fabs(median_indent-indent[n1])/median_h5050 < 0.5
         && fabs(median_indent-indent[n2])/median_h5050 < 0.5)
        return(median_indent);
    return(0.);
    }


static void multiline_params_init(MULTILINE_PARAMS *mlp)

    {
    mlp->just=NULL;
    mlp->nlines=0;
    mlp->maxlines=0;
    }


static void multiline_params_alloc(MULTILINE_PARAMS *mlp)

    {
    static char *funcname="multiline_params_alloc";

    willus_dmem_alloc_warn(14,(void **)&mlp->just,sizeof(int)*3*mlp->maxlines,funcname,10);
    mlp->indented=&mlp->just[mlp->maxlines];
    mlp->short_line=&mlp->indented[mlp->maxlines];
    }


static void multiline_params_free(MULTILINE_PARAMS *mlp)

    {
    static char *funcname="multiline_params_free";

    willus_dmem_free(14,(double **)&mlp->just,funcname);
    }


/*
**
** Determine single-spaced line height given the font letter sizes.
**
** For 12 pt font:
**     Single spacing is 14.66 pts (Calibri), 13.82 pts (Times), 13.81 pts (Arial)
**     Size of cap letter is 7.7 pts (Calibri), 8.1 pts (Times), 8.7 pts (Arial)
**     Size of small letter is 5.7 pts (Calibri), 5.6 pts (Times), 6.5 pts (Arial)
** Mean line spacing = 1.15 - 1.22 (~1.16) (x 12 pts)
** Mean cap height = 0.68 (x 12 pts)
** Mean small letter height = 0.49 (x 12 pts)
*/
double line_spacing_from_font_size(double lcheight,double h5050,double capheight)

    {
    return(1.16*1.7*((lcheight+capheight+h5050)/3.));
    }


/*
** Determine appropriate line spacing for this row of text
** tr1 = row of text
** tr2 = next row of text (if not NULL)
** (*line_spacing) gets line spacing in pixels
** median_line_spacing (if > 0) is median line spacing in pixels.
** median_font_size = h5050*2
*/
static int get_line_spacing_pixels(TEXTROW *tr1,TEXTROW *tr2,MULTILINE_PARAMS *mlp,
                                    K2PDFOPT_SETTINGS *k2settings,int allow_text_wrapping)

    {
    double row_line_spacing,row_line_spacing_pixels;
    double median_single_space_pixels;
    double row_single_space_pixels;

#if (WILLUSDEBUGX & 1)
printf("    @get_line_spacing_pixels\n");
#endif
    median_single_space_pixels = line_spacing_from_font_size(mlp->median_lcheight,
                                                    mlp->median_h5050,mlp->median_capheight);
    row_single_space_pixels = line_spacing_from_font_size(tr1->lcheight,tr1->h5050,tr1->capheight);
#if (WILLUSDEBUGX & 1)
printf("        median_single_space_pixels = %g\n",median_single_space_pixels);
printf("        row_single_space_pixels = %g\n",row_single_space_pixels);
#endif
    if (row_single_space_pixels < median_single_space_pixels/4.
            || AGREE_WITHIN_MARGIN(median_single_space_pixels,row_single_space_pixels,20))
        row_single_space_pixels = median_single_space_pixels;
#if (WILLUSDEBUGX & 1)
printf("            ... changed to %g\n",row_single_space_pixels);
printf("        tr1->rowheight = %d\n",tr1->rowheight);
#endif

    /* If wrapping, don't want to go line by line--use the median values for uniformity. */
    if (allow_text_wrapping && mlp->median_line_spacing>0.)
        if (mlp->median_line_spacing > 0.)
            row_line_spacing_pixels = mlp->median_line_spacing;
        else
            /* Default to 1.2 x single spacing as last resort */
            row_line_spacing_pixels = 1.2*median_single_space_pixels;
    else
        {
        if (tr1->type==REGION_TYPE_FIGURE)
            row_line_spacing_pixels = tr2==NULL ? tr1->r2-tr1->r1+1 : tr1->r2-tr2->r2+1;
        else
            row_line_spacing_pixels = tr1->rowheight;
        }
#if (WILLUSDEBUGX & 1)
printf("        row_line_spacing_pixels initially set to %g\n",row_line_spacing_pixels);
#endif
    if (AGREE_WITHIN_MARGIN(row_line_spacing_pixels,mlp->median_line_spacing,10))
        row_line_spacing_pixels = mlp->median_line_spacing;
#if (WILLUSDEBUGX & 1)
printf("        adjusted to %g\n",row_line_spacing_pixels);
#endif

    /*
    ** Convert pixels to normalized by dividing by height of single-spaced line
    */
    row_line_spacing = row_line_spacing_pixels / median_single_space_pixels;
#if (WILLUSDEBUGX & 1)
printf("        normalized to %g\n",row_line_spacing);
#endif

    /* If close to normalized median line spacing, make it match for extra uniformity */
    {
    double median_line_spacing; /* normalized to single-spaced line */

    median_line_spacing = mlp->median_line_spacing / median_single_space_pixels;
    if (AGREE_WITHIN_MARGIN(row_line_spacing,median_line_spacing,10))
        row_line_spacing=median_line_spacing;
    }
#if (WILLUSDEBUGX & 1)
printf("        adjusted to %g\n",row_line_spacing);
#endif

    /* Did we override with user settings? */
    if (k2settings->vertical_line_spacing>0.
            || (k2settings->vertical_line_spacing<0. 
                   && row_line_spacing>fabs(k2settings->vertical_line_spacing)))
        row_line_spacing = fabs(k2settings->vertical_line_spacing);
#if (WILLUSDEBUGX & 1)
printf("        After user settings: %g\n",row_line_spacing);
#endif

    /*
    ** Convert normalized back to pixels
    */
    if (allow_text_wrapping)
        row_line_spacing_pixels = row_line_spacing*median_single_space_pixels;
    else
        row_line_spacing_pixels = row_line_spacing*row_single_space_pixels;
#if (WILLUSDEBUGX & 1)
printf("        Converting back to pixels: %g\n",row_line_spacing_pixels);
#endif

    /* Too small for font?  Then default to 1.2 * single space */
    if (row_line_spacing_pixels/row_single_space_pixels < 0.9)
        {
        row_line_spacing_pixels = row_single_space_pixels;
#if (WILLUSDEBUGX & 1)
printf("        Too small for font.  Adjusted to %g\n",row_line_spacing_pixels);
#endif
        }

    return((int)(row_line_spacing_pixels+.5));
    }


static void textrow_mark_source(TEXTROW *textrow,BMPREGION *region,MASTERINFO *masterinfo,
                                K2PDFOPT_SETTINGS *k2settings,int marking_flags)

    {
    BMPREGION *newregion,_newregion;

    newregion=&_newregion;
    bmpregion_init(newregion);
    bmpregion_copy(newregion,region,0);
    newregion->r1=textrow->r1;
    newregion->r2=textrow->r2;
    newregion->c1=textrow->c1;
    newregion->c2=textrow->c2;
    newregion->bbox=(*textrow);
    newregion->bbox.type=REGION_TYPE_TEXTLINE;
    if (textrow->rat>0.)
        {
        int irat;
        if (textrow->rat > 99.)
            irat=99;
        else
            irat=textrow->rat+.5;
        mark_source_page(k2settings,masterinfo,newregion,100+irat,marking_flags);
        }
    else
        mark_source_page(k2settings,masterinfo,newregion,5,marking_flags);
    bmpregion_free(newregion);
    }


/*
** pi = preserve indentation
** Note:  Checking for unwrappable region must have already been done (new in v1.70).
*/
static void bmpregion_one_row_wrap_and_add(BMPREGION *region,K2PDFOPT_SETTINGS *k2settings,
                                           MASTERINFO *masterinfo,int justflags,int line_spacing,
                                           int mean_row_gap,int marking_flags,int pi)

    {
    int nc,i,i0,gappix;
    BMPREGION *newregion,_newregion;
    WRAPBMP *wrapbmp;
    TEXTWORDS *textwords;
    TEXTWORD *textword;
    int n;

    if (region->textrows.n>0)
        {
        k2printf(ANSI_RED "Internal error in one_row_wrap_and_add, nrows=%d (s/b 0).\n",
                 region->textrows.n);
        k2printf("Please report error.\n");
        exit(20);
        }
    wrapbmp=&masterinfo->wrapbmp;
    newregion=&_newregion;
    bmpregion_init(newregion);
    bmpregion_copy(newregion,region,0);
    bmpregion_trim_margins(newregion,k2settings,0x1f);
    nc=newregion->c2-newregion->c1+1;
    newregion->bbox.type=REGION_TYPE_TEXTLINE;
    if (nc<6)
        {
        bmpregion_free(newregion);
        return;
        }
    bmpregion_one_row_find_textwords(newregion,k2settings,1);
    textwords=&newregion->textrows;
    textword=textwords->textrow;
    n=textwords->n;
    if (pi && n>0)
        {
        if (k2settings->src_left_to_right)
            textword[0].c1=region->c1;
        else
            textword[n-1].c2=region->c2;
        }
    /*
    hs=0.;
    for (i=0;i<n;i++)
        hs += (textword[i].r2-textword[i].r1);
    hs /= n;
    */
    /*
    ** Find appropriate letter height to use for word spacing
    */
    {
    double median_gap;
    textwords_add_word_gaps(NULL,newregion->bbox.lcheight,&median_gap,k2settings->word_spacing);
    gappix = (int)(median_gap*newregion->bbox.lcheight+.5);
    }
#if (WILLUSDEBUGX & 4)
k2printf("Before small gap removal, column breaks:\n");
// textrows_echo(textwords,"words");
#endif
#if (WILLUSDEBUGX & 4)
k2printf("After small gap removal, column breaks:\n");
// textrows_echo(textwords,"words");
#endif
    if (k2settings->show_marked_source)
        for (i=0;i<n;i++)
            {
            BMPREGION xregion;
            bmpregion_init(&xregion);
            bmpregion_copy(&xregion,newregion,0);
            xregion.c1=textword[i].c1;
            xregion.c2=textword[i].c2;
            mark_source_page(k2settings,masterinfo,&xregion,2,marking_flags);
            bmpregion_free(&xregion);
            }
#if (WILLUSDEBUGX & 4)
for (i=0;i<n;i++)
k2printf("    textword[%d] = %d - %d\n",i,textword[i].c1,textword[i].c2);
#endif
    /* Maybe skip gaps < 0.5*median_gap or collect gap/rowheight ratios and skip small gaps */
    /* (Could be thrown off by full-justified articles where some lines have big gaps.)     */
    /* Need do call a separate function that removes these gaps. */
    for (i0=0;i0<n;)
        {
        int i1,i2,toolong,rw,remaining_width_pixels;
        BMPREGION reg;

        toolong=0; /* Avoid compiler warning */
        for (i=i0;i<n;i++)
            {
            int wordgap;

            wordgap = wrapbmp_ends_in_hyphen(wrapbmp) ? 0 : gappix;
            i1=k2settings->src_left_to_right ? i0 : n-1-i;
            i2=k2settings->src_left_to_right ? i : n-1-i0;
            rw=(textword[i2].c2-textword[i1].c1+1);
            remaining_width_pixels = wrapbmp_remaining(wrapbmp,k2settings);
            toolong = (rw+wordgap > remaining_width_pixels);
#if (WILLUSDEBUGX & 4)
k2printf("    i1=%d, i2=%d, rw=%d, rw+gap=%d, remainder=%d, toolong=%d\n",i1,i2,rw,rw+wordgap,remaining_width_pixels,toolong);
#endif
            /*
            ** If we're too long with just one word and there is already
            ** stuff on the queue, then flush it and re-evaluate.
            */
            if (i==i0 && toolong && wrapbmp_width(wrapbmp)>0)
                {
#ifdef WILLUSDEBUG
k2printf("wrapflush8\n");
#endif
                wrapbmp_flush(masterinfo,k2settings,1);
                i--;
                continue;
                }
            /*
            ** If we're not too long and we're not done yet, add another word.
            */
            if (i < n-1 && !toolong)
                continue;
            /*
            ** Add the regions from i0 to i (or i0 to i-1)
            */
            break;
            }
        if (i>i0 && toolong)
            i--;
        i1=k2settings->src_left_to_right ? i0 : n-1-i;
        i2=k2settings->src_left_to_right ? i : n-1-i0;

        bmpregion_init(&reg);
        bmpregion_copy(&reg,newregion,0);
        reg.c1=textword[i1].c1;
        reg.c2=textword[i2].c2;
#if (WILLUSDEBUGX & 4)
k2printf("    Adding i1=%d to i2=%d\n",i1,i2);
#endif
        /* Trim the word top/bottom */
        bmpregion_trim_margins(&reg,k2settings,0xc);
#if (WILLUSDEBUGX & 0x10)
printf("wrapregion lcheight=%2d (source lch=%2d)\n",reg.bbox.lcheight,region->bbox.lcheight);
#endif
        reg.c1=textword[i1].c1;
        reg.c2=textword[i2].c2;
        if (reg.r1 > reg.bbox.rowbase)
            reg.r1 = reg.bbox.rowbase;
        if (reg.r2 < reg.bbox.rowbase)
            reg.r2 = reg.bbox.rowbase;
        /*
        ** Override values from trim_margins with values determined for entire line
        ** This gives better uniformity to wrapped text.
        */
        reg.bbox.rowheight = line_spacing;
        reg.bbox.rowbase = region->bbox.rowbase;
        reg.bbox.gap = mean_row_gap;
        /* Add it to the existing line queue */
        wrapbmp_add(wrapbmp,&reg,k2settings,masterinfo,gappix,justflags);
        bmpregion_free(&reg);
        if (toolong)
{
#ifdef WILLUSDEBUG
k2printf("wrapflush7\n");
#endif
            wrapbmp_flush(masterinfo,k2settings,1);
}
        i0=i+1;
        }
    bmpregion_free(newregion);
    }


/*
** CAUTION:  This function re-orders the x[] array!
*/
static double median_val(double *x,int n)

    {
    int i1,n1;

    if (n<4)
        return(array_mean(x,n,NULL,NULL));
    sortd(x,n);
    if (n==4)
        {
        n1=2;
        i1=1;
        }
    else if (n==5)
        {
        n1=3;
        i1=1;
        }
    else
        {
        n1=n/3;
        i1=(n-n1)/2;
        }
    return(array_mean(&x[i1],n1,NULL,NULL));
    }







k2pdfopt_v2.54/k2pdfoptlib/k2pdfopt.h

/*
** k2pdfopt.h   Main include file for k2pdfopt source modules.
**
** Copyright (C) 2020  http://willus.com
**
** This program is free software: you can redistribute it and/or modify
** it under the terms of the GNU Affero General Public License as
** published by the Free Software Foundation, either version 3 of the
** License, or (at your option) any later version.
**
** This program is distributed in the hope that it will be useful,
** but WITHOUT ANY WARRANTY; without even the implied warranty of
** MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
** GNU Affero General Public License for more details.
**
** You should have received a copy of the GNU Affero General Public License
** along with this program.  If not, see <http://www.gnu.org/licenses/>.
**
*/

#ifndef __K2PDFOPT_H__
#define __K2PDFOPT_H__
/*
** WILLUSDEBUGX flags:
** 0x00001 = Generic
** 0x00002 = breakinfo row analysis
** 0x00004 = word wrapping
** 0x00008 = word wrapping II
** 0x00010 = hyphens
** 0x00020 = OCR
** 0x00040 = crop boxes
** 0x00080 = column divider
** 0x00100 = breakinfo_find_doubles
** 0x00200 = major region parsing (was 512 = gaps between big regions)
** 0x00400 = 1024 = MuPDF "virtual" OCR
** 0x00800 = Put back "internal_gap" tracking (obsolete)
** 0x01000 = find text words / word gaps
** 0x02000 = GUI
** 0x04000 = Keep console for GUI debugging
** 0x08000 = vertical line detection
** 0x10000 = OCR II (v2.15 mod)
** 0x20000 = margin detection debug
** 0x40000 = notes debug
** 0x80000 = settings2cmd
** 0x100000 = memory debug
** 0x200000 = OCR layer bbox
** 0x400000 = page region sorting
** 0x800000 = page break marks
** 0x1000000 = font size debug
** 0x2000000 = font size debug
** 0x4000000 = wrapbmp.c android viewer debug
** 0x8000000 = autocrop
** 0x80000000 = Fake Mupdf
**
** WILLUSDEBUGX2
**
** 1 = -fr debug
** 2 = OCR multithreading
** 3 = OCR queueing
** 4 = char sort debug
**
*/
/*
#define WILLUSDEBUGX 0x800100 // Page breaks
#define WILLUSDEBUGX 0x20000 // Margin detection
#define WILLUSDEBUGX 0x000100 // Where to break lines
#define WILLUSDEBUGX 0x8008000 // Autocrop
#define WILLUSDEBUGX 0x10420
#define WILLUSDEBUGX 0x2004000
#define WILLUSDEBUGX 0x100000
#define WILLUSDEBUGX 0xfff
*/

#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include <ctype.h>
#include <stdarg.h>
#include <math.h>
#include <willus.h>

#define K2PDFOPT_DEFAULT_DEVICE "kv"

/* Uncomment below if compiling for Kindle PDF Viewer */
/* #define K2PDFOPT_KINDLEPDFVIEWER */

/*
** The HAVE_..._LIB defines should now be carried over from willus.h,
** but you can still undefine them to disable the use by k2pdfopt lib.
**
** Undefine HAVE_DJVU_LIB if no DjVuLibre library
**
** Undefine HAVE_MUPDF_LIB if no MuPDF (must have Ghostscript in this case)
*/
/*
#ifdef HAVE_GOCR_LIB
#undef HAVE_GOCR_LIB
#endif
#ifdef HAVE_TESSERACT_LIB
#undef HAVE_TESSERACT_LIB
#endif
#ifdef HAVE_DJVU_LIB
#undef HAVE_DJVU_LIB
#endif
#ifdef HAVE_MUPDF_LIB
#undef HAVE_MUPDF_LIB
#endif
*/

#if (defined(HAVE_MUPDF) || defined(HAVE_GOCR_LIB) || defined(HAVE_TESSERACT_LIB) || defined(HAVE_DJVU_LIB))
#if (!defined(HAVE_OCR_LIB))
#define HAVE_OCR_LIB
#endif
#else
#if (defined(HAVE_OCR_LIB))
#undef HAVE_OCR_LIB
#endif
#endif

/* Compile w/Windows GUI? */
#if (defined(HAVE_WIN32_API) && !defined(K2PDFOPT_KINDLEPDFVIEWER))
#define HAVE_K2GUI
#endif

#define GRAYLEVEL(r,g,b) ((int)(((r)*0.3+(g)*0.59+(b)*0.11)*1.002))
#if (defined(WIN32) || defined(WIN64))
#define TTEXT_BOLD    ANSI_WHITE
#define TTEXT_NORMAL  ANSI_NORMAL
#define TTEXT_BOLD2   ANSI_YELLOW
#define TTEXT_INPUT   ANSI_GREEN
#define TTEXT_WARN    ANSI_RED
#define TTEXT_HEADER  ANSI_CYAN
#define TTEXT_MAGENTA ANSI_MAGENTA
#else
#define TTEXT_BOLD    "\x1b[0m\x1b[34m"
#define TTEXT_NORMAL  "\x1b[0m"
#define TTEXT_BOLD2   "\x1b[0m\x1b[33m"
#define TTEXT_INPUT   "\x1b[0m\x1b[32m"
#define TTEXT_WARN    "\x1b[0m\x1b[31m"
#define TTEXT_HEADER  "\x1b[0m\x1b[36m"
#define TTEXT_MAGENTA "\x1b[0m\x1b[35m"
#endif

#define SRC_TYPE_PDF     1
#define SRC_TYPE_DJVU    2
#define SRC_TYPE_PS      3
#define SRC_TYPE_BITMAPFOLDER 4
#define SRC_TYPE_CBZ     5
#define SRC_TYPE_OTHER   6

#define UNITS_PIXELS      0
#define UNITS_INCHES      1
#define UNITS_CM          2
#define UNITS_SOURCE      3
#define UNITS_TRIMMED     4
#define UNITS_OCRLAYER    5

#define DEFAULT_WIDTH 560
#define DEFAULT_HEIGHT 745
#define MIN_REGION_WIDTH_INCHES 1.0
#define SRCROT_AUTO     -999.
#define SRCROT_AUTOEP   -998.
#define SRCROT_AUTOPREV -997.

#define OR_DETECT(x)     (fabs((x)-SRCROT_AUTO)<.5)
#define OREP_DETECT(x)   (fabs(x->src_rot-SRCROT_AUTOEP)<.5)
#define int_swap(x,y) {int t; t=(x); (x)=(y); (y)=t;}
#define double_swap(x,y) {double t; t=(x); (x)=(y); (y)=t;}
/*
** Determine if x1 and x2 agree to within m percent
*/
#define AGREE_WITHIN_MARGIN(x1,x2,m)  ((x1)>0. && (x2)>0. \
                            && ( ((x2)<(x1) && (double)(x1)/(x2)-1.<(double)(m)/100.) \
                                  || ((x1)<=(x2) && (double)(x2)/(x1)-1.<(double)(m)/100.)))

/*
** DATA STRUCTURES
*/
typedef struct
    {
    char pagelist[256];
    double box[4]; /* index 0..3 = left,top,width,height (for -cbox/-ibox) */
    int units[4];
    int cboxflags;
    } K2CROPBOX;

#define K2CROPBOX_FLAGS_IGNOREBOXEDAREA  1
#define K2CROPBOX_FLAGS_NOTUSED          2
#define MAXK2CROPBOXES 32

typedef struct
    {
    K2CROPBOX cropbox[MAXK2CROPBOXES];
    int n;
    } K2CROPBOXES;


/*
** K2NOTES/K2NOTESET tracks pages where there are notes in the margins
*/
typedef struct
    {
    char pagelist[256];
    double left,right;
    } K2NOTES;

#define MAXK2NOTES 16

typedef struct
    {
    K2NOTES notes[MAXK2NOTES];
    int n;
    } K2NOTESET;

/* v2.33 */
/* For detecting graphical marks on pages that indicate page breaks */
#define MAXK2PAGEBREAKMARKS                  32
#define K2PAGEBREAKMARK_TYPE_BREAKPAGE        0
#define K2PAGEBREAKMARK_TYPE_NOBREAK          1

typedef struct
    {
    int row; /* pixel count, 0 = top row */
    int col;
    int type;
    } K2PAGEBREAKMARK;

typedef struct
    {
    int n;
    K2PAGEBREAKMARK k2pagebreakmark[MAXK2PAGEBREAKMARKS];
    } K2PAGEBREAKMARKS;

/*
** K2PDFOPT_SETTINGS stores user settings that affect the document processing.
*/
typedef struct
    {
    /* debugging */
    int verbose;
    int debug;

#ifdef HAVE_K2GUI
    /* GUI */
    int gui;
    int guimin;
    int restore_last_settings;
#endif

    double cdthresh;
    /*
    ** Blank Area Threshold Widths--average black pixel width, in inches, that
    ** prevents a region from being determined as "blank" or clear.
    */
    int src_rot;
    double gtc_in; // detecting gap between columns
    double gtr_in; // detecting gap between rows
    double gtw_in; // detecting gap between words
    char show_usage[32];
    int src_left_to_right;
    int src_whitethresh;
    char dst_fgcolor[MAXFILENAMELEN];
    char dst_fgtype; /* 0=none, 1=gray, 2=color, 3=bitmap */
    char dst_bgcolor[MAXFILENAMELEN];
    char dst_bgtype; /* 0=none, 1=gray, 2=color, 3=bitmap */
    int src_paintwhite; /* Paint everything above src_whitethresh white */
    int text_only; /* Do not send figures to output file */

    /* OCR */
#ifdef HAVE_OCR_LIB
    char ocrout[128];
    int dst_ocr;
    int ocrvbb;             /* New in v2.53 -ocrvbb option */
    int ocrsort;            /* Moved from visibility flags to separate variable in v2.53 */
    int ocr_detection_type; /* New in v2.50, 'w', 'l', or 'p' */
    int ocr_dpi;            /* New in v2.51--desired dpi for OCR bitmaps */
                            /* If zero, ignored--use default input dpi */
                            /* If positive, downsamples to the specified DPI if necessary */
                            /* If negative, absolute value is treated as the desired height */
                            /* of a lower case letter in pixels. */
#ifdef HAVE_TESSERACT_LIB
    char dst_ocr_lang[64];
#endif
    /*
    ** 1=show source
    ** 2=show OCR layer text
    ** 4=show boxes
    ** 8=use spaces
    ** 16=use optimized spaces
    */
    int dst_ocr_visibility_flags;
    int ocr_max_columns;
    double ocr_max_height_inches;
    int sort_ocr_text;
#endif

    int dst_userdpi; /* Specified device DPI, not including magnification */
    int dst_dpi; /* Device virtual DPI--takes magnification/fontsize into account */
    int dst_dither;
    int dst_break_pages;
    int render_dpi;
    int fit_columns;
    double user_src_dpi;
    double document_scale_factor;
    int src_dpi;
    int user_usegs;
    int usegs;
    int query_user;
    int query_user_explicit;
    int jpeg_quality;
    int dst_width; /* Full device width in pixels */
    int dst_height; /* pixels */
    double dst_userwidth; /* pixels */
    double dst_userheight; /* pixels */
    double dst_magnification; /* Was dst_display_resolution before v2.34 */
    double dst_display_resolution;
    int dst_userwidth_units;
    int dst_userheight_units;
    int dst_justify; // 0 = left, 1 = center
    int dst_figure_justify; // -1 = same as dst_justify.  0=left 1=center 2=right
    int dst_figure_rotate; // Rotate figures to landscape if wide aspect ratio
    double dst_min_figure_height_in;
    int dst_fulljustify; // 0 = no, 1 = yes
    int dst_sharpen;
    int dst_color;
    int dst_bpc;
    int dst_landscape;
    char dst_landscape_pages[1024];
    char dst_opname_format[MAXFILENAMELEN];
    int src_autostraighten;
    /*
    double dst_mar;
    double dst_martop;
    double dst_marbot;
    double dst_marleft;
    double dst_marright;
    */
    int autocrop;
#ifdef HAVE_LEPTONICA_LIB
    int dewarp;
#endif
    K2CROPBOX dstmargins;
    K2CROPBOX dstmargins_org;
    int pad_left;
    int pad_right;
    int pad_bottom;
    int pad_top;
    int mark_corners;
    double min_column_gap_inches;
    double max_column_gap_inches; // max gap between columns
    double min_column_height_inches;
    K2CROPBOX srccropmargins;
    /*
    double mar_top;
    double mar_bot;
    double mar_left;
    double mar_right;
    */
    double max_region_width_inches; /* Max viewable width (device width minus margins) */
    int max_columns;
    double column_gap_range;
    double column_offset_max;
    double column_row_gap_height_in;
    double row_split_fom;  /* Used by breakinfo_find_doubles() */
    int text_wrap;
    double word_spacing; /* Negative for auto */
    double display_width_inches; /* Device width = dst_width / dst_dpi */
    char pagelist[1024];
    char pagexlist[1024]; /* exclude these pages */
    char bpl[2048];  /* Page break list--see -bpl option */
    int use_toc;
    char toclist[2048];
    char tocsavefile[MAXFILENAMELEN];
    int column_fitted;
    double dpi_org;
    double contrast_max;
    double dst_gamma;
    int dst_negative; /* 0 = do not negate, 1 = negate text only, 2 = negate all */
    int exit_on_complete;
    int show_marked_source;
    int use_crop_boxes;
    int preserve_indentation;
    double defect_size_pts;
    double max_vertical_gap_inches;
    double vertical_multiplier;
    double vertical_line_spacing;
    double vertical_break_threshold;
    int src_trim;
    int erase_vertical_lines;
    int erase_horizontal_lines;
    int hyphen_detect;
    double overwrite_minsize_mb;
    int rename; /* v2.52 */
    int dst_fit_to_page;
    int src_grid_rows;
    int src_grid_cols;
    int grid_order; /* v2.52:  Two digit code, e.g. 23 where 1=l2r, 2=r2l, 3=t2b, 4=b2t */
    /* v2.35--change overlap from int to double */
    double src_grid_overlap_percentage;
    /*int src_grid_order;*/ /* 0=down then across, 1=across then down */
    K2CROPBOXES cropboxes; /* Crop boxes */
    K2NOTESET noteset;
    /*
    ** Preview options
    */
    int preview_page;  /* 0=no preview */
    int echo_source_page_count;
    /*
    ** Undocumented cmd-line args
    */
    double no_wrap_ar_limit; /* -arlim */
    double no_wrap_height_limit_inches; /* -whmax */
    double little_piece_threshold_inches; /* -rwmin */
    /*
    ** Flag for setting device size--see k2pdfoptsettings_set_margins_and_devsize().
    */
    int devsize_set; /* 0 = device size not set yet */
    /* v2.31 */
#ifdef HAVE_GHOSTSCRIPT
    int ppgs;    /* 1 = post process with ghostscript */
#endif
    int info;    /* 1 = info only about source files */
    int pagebreakmark_breakpage_color;  /* v2.33, #RRGGBB, 0 = no mark */
    int pagebreakmark_nobreak_color;    /* v2.33, #RRGGBB, 0 = no mark */
    char dst_author[256];
    char dst_title[256];
    /* v2.34 */
    double dst_fontsize_pts; /* 0=not used */
    int assume_yes; /* 1 = assume yes to overwrite */
    char dst_coverimage[256];
    /* v2.35 */
    int user_mag; /* User has adjusted mag level with -odpi(1) or -fs(2) */
    int join_figure_captions; /* 1=try not to separate captions from figures */
                              /* 2=do it even for multi-column */
    /* v2.40 */
    int nthreads; /* Negative = percent of cpus */

    /* v2.41 */
    int src_erosion; /* Source erosion filter value */
    int detect_double_rows; /* Detect double or triple text rows "stuck together" */
    double textheight_min_pts; /* Minimum text row height allowed def = -1 (not used) */
    } K2PDFOPT_SETTINGS;


/* Mostly for GUI--controls what to do with file list */
#define K2PDFOPT_FILELIST_PROCESS_MODE_CONVERT_FILES  1
#define K2PDFOPT_FILELIST_PROCESS_MODE_GET_FILECOUNT  2
typedef struct
    {
    int mode;
    int filecount;
    WILLUSBITMAP *bmp; /* Returns preview bitmap */
    char *outname;
    int status; /* 0 = success, otherwise, status code */
    } K2PDFOPT_FILELIST_PROCESS;


typedef struct
    {
    int n,na;
    int sorted;
    double *fontsize_pts;
    } FONTSIZE_HISTOGRAM;

/* Controls what is done with a single file */
#define K2PDFOPT_FILE_PROCESS_MODE_GET_ROTATION   1
#define K2PDFOPT_FILE_PROCESS_MODE_GET_FONTSIZE   2
#define K2PDFOPT_FILE_PROCESS_MODE_CONVERT_FILE   3
typedef struct
    {
    int mode;
    int status;
    int callcount; /* Increments for each call to proc_one on the same file */
    int filecount; /* Increments for each file */
    WILLUSBITMAP *bmp; /* Returns preview bitmap */
    char *outname; /* Output file name */
    FONTSIZE_HISTOGRAM fsh;
    double rotation_deg;
    } K2PDFOPT_FILE_PROCESS;


/* List of files to be processed by k2pdfopt */
typedef struct
    {
    char **file;
    int na;
    int n;
    } K2PDFOPT_FILES;


typedef struct
    {
    K2PDFOPT_SETTINGS k2settings;
    K2PDFOPT_FILES k2files;
    } K2PDFOPT_CONVERSION;

/*
** hyphen-detection structure
*/
typedef struct
    {
    int ch;    /* Hyphen starting point -- < 0 for no hyphen */
    int c2;    /* End of end region if hyphen is erased */
    int r1;    /* Top of hyphen */
    int r2;    /* Bottom of hyphen */
    } HYPHENINFO;

/*
** TEXTROW describes a row of text
*/
#define REGION_TYPE_UNDETERMINED 0
#define REGION_TYPE_TEXTLINE     1
#define REGION_TYPE_MULTILINE    2
#define REGION_TYPE_WORD         3
#define REGION_TYPE_FIGURE       4
#define REGION_TYPE_MULTIWORD    5
typedef struct
    {
    int c1,c2;   /* Left and right columns */
    int r1,r2;   /* Top and bottom of region in pixels */
    int rowbase; /* Baseline of row */
    int gap;     /* Gap between next region and this region's rowbase. */
    int gapblank;  /* Actual blank area between next region and this region. */
    int rowheight; /* text + gap (delta between rowbases) */
    int capheight;
    int h5050;
    int lcheight;
    int type;    /* See region type #defines above */
    double rat;  /* If found with find_doubles, this is > 0 (the figure of merit) */
    HYPHENINFO hyphen;
    } TEXTROW;


/*
** Collection of text rows
*/
typedef struct
    {
    TEXTROW *textrow;
    int n,na;
    } TEXTROWS;

typedef TEXTROW  TEXTWORD;
typedef TEXTROWS TEXTWORDS;

/*
** Helps to determine line spacing in multi-line text region
*/
typedef struct
    {
    int i1,i2;
    int maxlines;
    int nlines;
    double median_line_spacing; /* Pixels */
    double median_capheight; /* Pixels */
    double median_lcheight; /* Pixels */
    double median_h5050; /* Pixels */
    double mean_row_gap; /* Pixels */
    int mingap; /* Pixels */
    int maxgap; /* Pixels */
    int raggedright;
    int *just;           /* Justification flags for line */
    int *indented;       /* Whether line is indented or not */
    int *short_line;     /* Whether line is a shorter than average line */
    } MULTILINE_PARAMS;

/*
** WRECTMAP and WRECTMAPS are used to map word rectangles to the
** original PDF source page.
*/
typedef struct
    {
    int srcpageno;
    int srcwidth;  /* pixels */
    int srcheight; /* pixels */
    double srcdpiw;
    double srcdpih;
    int srcrot;    /* deg */
    POINT2D coords[3];     /* [0]=top left corner of source page bitmap (pixels) */
                           /* [1]=top left corner of wrapbmp (dest) bitmap (pixels) */
                           /* [2]=width,height of region (pixels) */
    } WRECTMAP;

typedef struct
    {
    WRECTMAP *wrectmap;
    int n,na;
    } WRECTMAPS;
    
/*
** BMPREGION is a rectangular region within a bitmap.  This is the main
** data structure used by k2pdfopt to break up the source page.
*/
typedef struct
    {
    int r1,r2;      /* row position from top of bmp, inclusive */
    int c1,c2;      /* column positions, inclusive */
    TEXTROWS textrows; /* If nrows>0, top and bottom (if nrows>11) text row of region */
    TEXTROW bbox;   /* Bounding box of region.  type==REGION_TYPE_UNDETERMINED if not calced yet */
    WRECTMAPS *wrectmaps; /* If region consists of multiple, separated source rectangles
                          ** (like from wrapbmp structure), then this is non-null and maps
                          ** the bitmap region to the source page.
                          */
    K2PAGEBREAKMARKS *k2pagebreakmarks; /* User-specified page breaks */
    int k2pagebreakmarks_allocated; /* = 1 if structure was allocated and needs to be freed */
    int bgcolor;    /* Background color of region, 0 - 255 */
    int dpi;        /* dpi of bitmap */
    int pageno;     /* Source page number, -1 if unknown */
    int rotdeg;     /* Source rotation, degrees, counterclockwise */
    int *colcount;  /* Always check for NULL before using */
    int *rowcount;  /* Always check for NULL before using */
    WILLUSBITMAP *bmp;
    WILLUSBITMAP *bmp8;
    WILLUSBITMAP *marked;
    } BMPREGION;


/*
** BREAKINFO contains information on contiguous regions within a BMPREGION.
** These may be rows of text or words within a row of text.
*/
#ifdef COMMENT
typedef struct
    {
    TEXTROW *textrow;
    int rhmean_pixels;  /* Mean row height (text) */
    int centered;       /* Is this set of rows centered? */
    int n,na;
    } BREAKINFO;
#endif

/*
** WRAPBMP contains a cached bitmap where bitmaps containing a word or a collection
** of words on collected onto a single line during text re-flow.  This bitmap
** (line of text) is sent to the master output bitmap (flushed) every time the
** text line fills up.
*/
typedef struct
    {
    WILLUSBITMAP bmp;
    int base;
    int bgcolor;
    int just;
    int rhmax;
    int thmax;
    int maxgap;
    int height_extended;
    int just_flushed_internal;
    int mandatory_region_gap; /* Copies from masterinfo at wrapbmp_add, reset at wrapbmp_flush */
    double page_region_gap_in;  /* Copies from masterinfo like mandatory_region_gap */
    TEXTROW textrow;  /* Keep text line statistics */
    WRECTMAPS wrectmaps;
    HYPHENINFO hyphen;
    } WRAPBMP;

typedef struct
    {
    int rowcount;
    int srcpageno;
    } QUEUED_PAGE;

typedef struct
    {
    QUEUED_PAGE *page;
    int n;
    int na;
    } QUEUED_PAGE_INFO;

/*
** MASTERINFO contains performance parameters relevant to the device output.
** (E.g. the "master" bitmap which is a running scroll of content meant to
**  be sent to the output device.)
*/
typedef struct
    {
    char srcfilename[MAXFILENAMELEN];
    char ocrfilename[MAXFILENAMELEN];
    int outline_srcpage_completed; /* Which source page was last checked in the outline */
    PDFFILE outfile;      /* PDF output file data structure */
    WPDFOUTLINE *outline; /* PDF outline / bookmarks structure--loaded by MuPDF only */
    WILLUSBITMAP bmp; /* Master output bitmap collects pages that will go to */
                      /* the output device */
    OCRWORDS mi_ocrwords;/* Queue of OCR bitmaps that have positions corresponding to */
                         /* the master bitmap -- v2.53 */
    QUEUED_PAGE_INFO queued_page_info; /* Queued up output pages */
    WILLUSBITMAP *preview_bitmap;
    K2PAGEBREAKMARKS k2pagebreakmarks; /* User-specified page breaks */
    int preview_captured;  /* = 1 if preview bitmap obtained */
    WRAPBMP wrapbmp;  /* See WRAPBMP structure */
#ifdef K2PDFOPT_KINDLEPDFVIEWER
    WRECTMAPS rectmaps;   /* KOReader add to hold WRECTMAPs of the output bitmap */
#endif
    WPDFPAGEINFO pageinfo;  /* Holds crop boxes for native PDF output */
    double document_scale_factor; /* Scale factor that multiplied dpi value when reading bitmap */
                                  /* from source file.                                          */
    WILLUSBITMAP cover_image;  /* Holds cover image for native PDF output (v2.34) */
    /* v2.32:  Maintained by masterinfo_new_source_page_init() */
    int landscape;
    int landscape_next;
    int nextpage;
    int srcpages;         /* Total pages in source file */
    int rows;             /* Rows stored within the bmp structure */
    int published_pages;  /* Count of published pages */
    int bgcolor;
    int fit_to_page;
    int wordcount;
    /* v2.42 for bitmap output and improved autocrop */
    int output_page_count;  /* Count in output file */
    int filecount;
    int autocrop_margins[4];
    /* end v2.42 */
    char debugfolder[256];
    /*
    ** Details on last region added--used to help determine spacing to next region.
    */
    TEXTROW lastrow;     /* lastrow->gap and gapblank are as passed.  They represent
                         ** the gaps as they were in the source doc (except at the
                         ** dpi of the destination doc).
                         */
    int rcindex;         /* row color index */
    int nocr;            /* scaling value used on lastrow */
    int gapblank;        /* Current white-space pixel gap at bottom of master bitmap */
    int mandatory_region_gap; /* 1 = put in the page_region_gap_in below. */
                         /* OLD:
                         ** 0 if between lines in a multi-line region
                         ** 1 if adding a region from a new vertical region.
                         ** 2 if adding a new page region
                         ** 3 if adding a region which is on a new page
                         ** 4 if adding the first region on the first page
                         */
    double page_region_gap_in;  /* Gap between page regions.  If new page, gap between
                                ** top of page and new region.
                                */
#if 0
    int fontsize;    /* Font size of last row added (pixels).  < 0 = no last font */
    int linespacing; /* Line spacing of last row added (pixels) */
    double rowheight_in; /* Height of last row added */
    int gap;         /* Gap after baseline of last row added (pixels) */
    int last_row_type; /* Type of last text row added */
    int gapblank;      /* Gap between last text row added and next non-blank row of pixels */
#endif
    } MASTERINFO;

/*
** Used by bmpregion_add() and some other functions to specify parameters
** controlling how the source region is added to the destination document.
*/
typedef struct
    {
    BMPREGION *region;
    int firstrow;
    int lastrow;
    int allow_text_wrapping;
    int trim_flags;
    int allow_vertical_breaks;
    double force_scale;
    int justification_flags;
    int caller_id;
    int rowbase_delta;
    int region_is_centered;
    int notes;
    int count;
    int maps_to_source; /* Not a wrapbmp region--c1,r1,c2,r2 map directly to the source page */
    } ADDED_REGION_INFO;

/*
** DEVPROFILE contains data that describes an e-book
** (screen width, display resolution, etc.)
*/
typedef struct
    {
    char *name;
    char *alias;
    int width;
    int height;
    int dpi;
    int color;
    int mark_corners;
    int padding[4];
    } DEVPROFILE;


/*
**
** Function prototypes
**
*/

/* k2file.c */
void k2pdfopt_proc_wildarg(K2PDFOPT_SETTINGS *k2settings,char *arg,
                           K2PDFOPT_FILELIST_PROCESS *k2listproc);
void wpdfboxes_echo(WPDFBOXES *boxes,FILE *out);
void overwrite_set(int status);
void k2file_get_info(char *filename,int *pagelist,char **buf);
int  k2file_get_num_pages(char *filename);
void k2file_get_overlay_bitmap(WILLUSBITMAP *bmp,double *dpi,char *filename,char *pagelist);
void filename_get_marked_pdf_name(char *dst,char *fmt,char *pdfname,int filecount,
                                  int pagecount);
void filename_substitute(char *dst,char *fmt,char *src,int filecount,int pagecount,
                         char *defext0);
int  filename_is_bitmap(char *filename);
void bitmap_file_echo_status(char *filename);
void k2file_look_for_pagebreakmarks(K2PAGEBREAKMARKS *k2pagebreakmarks,
                                    K2PDFOPT_SETTINGS *k2settings,WILLUSBITMAP *src,
                                    WILLUSBITMAP *srcgrey,int dpi);
int get_source_type(char *filename);

/* k2sys.c */
void k2sys_init(void);
void k2sys_cpu_update(K2PDFOPT_SETTINGS *k2settings,double start_seconds,double stop_seconds);
void k2sys_close(K2PDFOPT_SETTINGS *k2settings);
void k2sys_header(char *s);
void k2sys_exit(K2PDFOPT_SETTINGS *k2settings,int val);
void k2sys_enter_to_exit(K2PDFOPT_SETTINGS *k2settings);
int  k2printf(char *fmt,...);
#define k2dprintf willusgui_dprintf
void k2gets(char *buf,int maxlen,char *def);

/* k2usage.c */
void k2usage_show_all(FILE *out);
void k2usage_to_string(char *s);
int  k2usage_len(void);
int  k2pdfopt_usage(char *pattern,int prompt);

/* k2parsecmd.c */
int parse_cmd_args(K2PDFOPT_CONVERSION *k2conv,STRBUF *env,STRBUF *cmdline,
                   STRBUF *userinput,int setvals,int quiet);
void k2parsecmd_set_value_with_units(char *s,double *val,int *units,int defunits);

/* k2menu.c */
int k2pdfopt_menu(K2PDFOPT_CONVERSION *k2conv,STRBUF *env,STRBUF *cmdline,STRBUF *usermenu);

/* userinput.c */
int  userinput_float(char *message,double defval,double *dstval,int nmax,
                      double min,double max,char *extra_message);
int  userinput_integer(char *message,int defval,int *dstval,int min,int max);
int  userinput_string(char *message,char *selection[],char *def);
int  userinput_any_string(char *message,char *dstval,int maxlen,char *defname);
int  get_ttyrows(void);

/* bmpregion.c */
int  bmpregion_row_black_count(BMPREGION *region,int r0);
int  bmpregion_col_black_count(BMPREGION *region,int c0);
void bmpregion_write(BMPREGION *region,char *filename);
void bmpregion_row_histogram(BMPREGION *region);
int  bmpregion_is_clear(BMPREGION *region,int *row_black_count,int *col_black_count,
                        int *pixel_count_array,int rpc,double gt_in);
void bmpregion_trim_to_crop_margins(BMPREGION *region,MASTERINFO *masterinfo,
                                    K2PDFOPT_SETTINGS *k2settings);
int  bmpregion_column_height_and_gap_test(BMPREGION *column,BMPREGION *region,
                                        K2PDFOPT_SETTINGS *k2settings,
                                        int r1,int r2,int cmid);
void bmpregion_init(BMPREGION *region);
void bmpregion_free(BMPREGION *region);
void bmpregion_k2pagebreakmarks_allocate(BMPREGION *region);
void bmpregion_k2pagebreakmarks_free(BMPREGION *region);
int  bmpregion_is_blank(BMPREGION *srcregion,K2PDFOPT_SETTINGS *k2settings);
void bmpregion_copy(BMPREGION *dst,BMPREGION *src,int copy_textrows);
void bmpregion_calc_bbox(BMPREGION *region,K2PDFOPT_SETTINGS *k2settings,int calc_text_params);
void bmpregion_trim_margins(BMPREGION *region,K2PDFOPT_SETTINGS *k2settings,int flags);
void bmpregion_hyphen_detect(BMPREGION *region,int hyphen_detect,int left_to_right);
int  bmpregion_textheight(BMPREGION *region,K2PDFOPT_SETTINGS *k2settings,int i1,int i2);
int  bmpregion_is_centered(BMPREGION *region,K2PDFOPT_SETTINGS *k2settings,int i1,int i2);
void bmpregion_get_white_margins(BMPREGION *region);
void textrows_remove_defects(TEXTROWS *textrows,int defect_size_threshold);
void bmpregion_find_textrows(BMPREGION *region,K2PDFOPT_SETTINGS *k2settings,
                             int dynamic_aperture,int remove_small_rows,double minrowgap,
                             int join_figure_captions);
void bmpregion_fill_row_threshold_array(BMPREGION *region,K2PDFOPT_SETTINGS *k2settings,
                                        int dynamic_aperture,int *rowthresh,int *rhmean_pixels);
void bmpregion_one_row_find_textwords(BMPREGION *region,K2PDFOPT_SETTINGS *k2settings,
                                      int add_to_dbase);
void textrow_echo(TEXTROW *textrow,FILE *out);
void bmpregion_whiteout(BMPREGION *dstregion,BMPREGION *croppedregion);
void bmpregion_local_pagebreakmarkers(BMPREGION *region,int left_to_right,int whitethresh);
int  bmpregion_clean_to_row(BMPREGION *region,int row,int whitethresh);


/* pageregions.c */
/*
** The PAGEREGIONS structure holds the set of regions which are determined
** during the first pass of the page parsing.  See the pageregions_find_columns()
** function in k2proc.c
*/
typedef struct
    {
    BMPREGION bmpregion;
    int notes;
    int fullspan;
    int level;
    } PAGEREGION;
typedef struct
    {
    PAGEREGION *pageregion;
    int n,na;
    } PAGEREGIONS;
void pageregions_init(PAGEREGIONS *regions);
void pageregions_free(PAGEREGIONS *regions);
void pageregions_delete_one(PAGEREGIONS *regions,int index);
void pageregions_insert(PAGEREGIONS *dst,int index,PAGEREGIONS *src);
void pageregions_add_pageregion(PAGEREGIONS *regions,BMPREGION *bmpregion,int level,int fullspan,
                                int notes);
void pageregion_free(PAGEREGION *region);
void pageregion_init(PAGEREGION *region);
void pageregion_copy(PAGEREGION *dst,PAGEREGION *src);
void pageregions_sort(PAGEREGIONS *pageregions,double src_dpi,int left_to_right,
                                               double comax_fraction,double rgapmin_inches,
                                               double maxcolgap_inches);


/* textrows.c */
void textrows_init(TEXTROWS *textrows);
void textrows_free(TEXTROWS *textrows);
void textrows_clear(TEXTROWS *textrows);
void textrows_delete_one(TEXTROWS *textrows,int index);
void textrows_insert(TEXTROWS *dst,int index,TEXTROWS *src);
void textrows_add_textrow(TEXTROWS *textrows,TEXTROW *textrow);
void textrow_init(TEXTROW *textrow);
void textrows_add_bmpregion(TEXTROWS *textrows,BMPREGION *bmpregion,int type);
int  textrow_line_spacing_is_same(TEXTROW *tr1,TEXTROW *tr2,int margin);
int  textrow_font_size_is_same(TEXTROW *tr1,TEXTROW *tr2,int margin);
void textrows_compute_row_gaps(TEXTROWS *textrows,int r2);
void textrows_sort_by_gap(TEXTROWS *textrows);
void textrows_sort_by_row_position(TEXTROWS *textrows);
void textrows_find_doubles(TEXTROWS *textrows,int *rowthresh,BMPREGION *region,
                           K2PDFOPT_SETTINGS *k2settings,int maxsize,int dynamic_aperture);
void textrows_remove_small_rows(TEXTROWS *textrows,K2PDFOPT_SETTINGS *k2settings,
                                double fracrh,double fracgap,BMPREGION *region,double mingap_in);
void textrow_determine_type(BMPREGION *region,K2PDFOPT_SETTINGS *k2settings,int index);
int  region_is_figure(K2PDFOPT_SETTINGS *k2settings,double width_in,double height_in);
void textrow_scale(TEXTROW *textrow,double scalew,double scaleh,int c2max,int r2max);
#if (WILLUSDEBUGX & 6)
void textrows_echo(TEXTROWS *textrows,char *name);
#endif
void fontsize_histogram_init(FONTSIZE_HISTOGRAM *fsh);
void fontsize_histogram_add_fontsize(FONTSIZE_HISTOGRAM *fsh,double fontsize_pts);
void fontsize_histogram_free(FONTSIZE_HISTOGRAM *fsh);
double fontsize_histogram_median(FONTSIZE_HISTOGRAM *fsh,int starting_index);


/* textwords.c */
void textwords_compute_col_gaps(TEXTWORDS *textwords,int c2);
void textwords_remove_small_col_gaps(TEXTWORDS *textwords,int lcheight,double mingap,
                                     double word_spacing);
void textwords_add_word_gaps(TEXTWORDS *textwords,int lcheight,double *median_gap,
                             double word_spacing);
#define textwords_init(x) textrows_init(x)
#define textwords_free(x) textrows_free(x)
#define textwords_clear(x) textrows_clear(x)
#define textwords_delete_one(x,y) textrows_delete_one(x,y)
#define textwords_insert(x,y,z) textrows_insert(x,y,z)
#define textwords_add_textword(x,y) textrows_add_textrow(x,y)
#define textwords_add_bmpregion(x,y,z) textrows_add_bmpregion(x,y,z)
#define textword_init(x) textrow_init(x)


/* k2proc.c */
void k2proc_init_one_document(void);
void k2proc_get_fontsize_histogram(BMPREGION *region,MASTERINFO *masterinfo,
                                   K2PDFOPT_SETTINGS *k2settings,FONTSIZE_HISTOGRAM *fsh);
void bmpregion_add_cover_image(BMPREGION *coverimage,K2PDFOPT_SETTINGS *k2settings,
                               MASTERINFO *masterinfo);
void bmpregion_source_page_add(BMPREGION *region,K2PDFOPT_SETTINGS *k2settings,
                               MASTERINFO *masterinfo,int level,int pages_done);
void pageregions_find_columns(PAGEREGIONS *pageregions_sorted,BMPREGION *srcregion,
                              K2PDFOPT_SETTINGS *k2settings,MASTERINFO *masterinfo,
                              int  maxlevels);
void bmpregion_add(ADDED_REGION_INFO *params,K2PDFOPT_SETTINGS *k2settings,MASTERINFO *masterinfo);
double line_spacing_from_font_size(double lcheight,double h5050,double capheight);


/* k2settings.c */
void k2pdfopt_settings_init(K2PDFOPT_SETTINGS *k2settings);
int  k2settings_output_is_bitmap(K2PDFOPT_SETTINGS *k2settings);
int k2settings_columns_left_to_right(K2PDFOPT_SETTINGS *k2settings);
int k2settings_valid_grid_order(K2PDFOPT_SETTINGS *k2settings);
K2NOTES *page_has_notes_margin(K2PDFOPT_SETTINGS *k2settings,MASTERINFO *masterinfo);
int  k2pdfopt_settings_landscape(K2PDFOPT_SETTINGS *k2settings,int pageno,int maxpages);
void k2pdfopt_conversion_init(K2PDFOPT_CONVERSION *k2conv);
void k2pdfopt_conversion_close(K2PDFOPT_CONVERSION *k2conv);
void k2pdfopt_settings_copy(K2PDFOPT_SETTINGS *dst,K2PDFOPT_SETTINGS *src);
int  k2pdfopt_settings_set_to_device(K2PDFOPT_SETTINGS *k2settings,DEVPROFILE *dp);
void k2settings_check_and_warn(K2PDFOPT_SETTINGS *k2settings);
void k2pdfopt_settings_quick_sanity_check(K2PDFOPT_SETTINGS *k2settings);
double k2pdfopt_settings_gamma(K2PDFOPT_SETTINGS *k2settings);
void k2pdfopt_settings_new_source_document_init(K2PDFOPT_SETTINGS *k2settings,char *initstr);
void k2pdfopt_settings_dst_viewable(K2PDFOPT_SETTINGS *k2settings,MASTERINFO *masterinfo,
                                      double *width_in,double *height_in);
void k2pdfopt_settings_restore_output_dpi(K2PDFOPT_SETTINGS *k2settings);
void k2pdfopt_settings_fit_column_to_screen(K2PDFOPT_SETTINGS *k2settings,
                                            double column_width_inches);
void k2pdfopt_settings_set_region_widths(K2PDFOPT_SETTINGS *k2settings);
int k2settings_trim_mode(K2PDFOPT_SETTINGS *k2settings);
int k2settings_gap_override(K2PDFOPT_SETTINGS *k2settings);
int k2settings_color_type(char *s);
void k2pdfopt_settings_set_margins_and_devsize(K2PDFOPT_SETTINGS *k2settings,
                         BMPREGION *region,MASTERINFO *masterinfo,
                         double src_fontsize_pts,int trimmed);
char *k2pdfopt_settings_unit_string(int units);
void k2pdfopt_settings_clear_cropboxes(K2PDFOPT_SETTINGS *k2settings,int flagmask,int flagtype);
void k2cropboxes_init(K2CROPBOXES *cropboxes);
int  k2cropboxes_count(K2CROPBOXES *cropboxes,int flagmask,int flagtype);
int  k2settings_has_cropboxes(K2PDFOPT_SETTINGS *k2settings);
int  k2settings_need_color_initially(K2PDFOPT_SETTINGS *k2settings);
int  k2settings_need_color_permanently(K2PDFOPT_SETTINGS *k2settings);
int  k2settings_ncolors(char *s);
char *k2settings_color_by_index(char *s,int index);

/* k2mark.c */
void publish_marked_page(PDFFILE *mpdf,WILLUSBITMAP *src,int src_dpi,char *srcname,
                         char *fmtname,int filecount,int pagecount,int jpeg_quality);
void mark_source_page(K2PDFOPT_SETTINGS *k2settings,MASTERINFO *masterinfo,
                      BMPREGION *region,int caller_id,int mark_flags);

/* wrapbmp.c */
void wrapbmp_init(WRAPBMP *wrapbmp,int color);
int  wrapbmp_ends_in_hyphen(WRAPBMP *wrapbmp);
void wrapbmp_set_color(WRAPBMP *wrapbmp,int is_color);
void wrapbmp_free(WRAPBMP *wrapbmp);
void wrapbmp_set_maxgap(WRAPBMP *wrapbmp,int value);
int  wrapbmp_width(WRAPBMP *wrapbmp);
int  wrapbmp_remaining(WRAPBMP *wrapbmp,K2PDFOPT_SETTINGS *k2settings);
void wrapbmp_add(WRAPBMP *wrapbmp,BMPREGION *region,K2PDFOPT_SETTINGS *k2settings,
                 MASTERINFO *masterinfo,int colgap,int justification_flags);
void wrapbmp_flush(MASTERINFO *masterinfo,K2PDFOPT_SETTINGS *k2settings,int allow_full_justify);
void wrectmaps_init(WRECTMAPS *wrectmaps);
void wrectmaps_free(WRECTMAPS *wrectmaps);
void wrectmaps_clear(WRECTMAPS *wrectmaps);
void wrectmaps_add_wrectmap(WRECTMAPS *wrectmaps,WRECTMAP *wrectmap);
void wrectmaps_scale_wrapbmp_coords(WRECTMAPS *wrectmaps,double scalew,double scaleh);
int  wrectmap_inside(WRECTMAP *wrmap,int xc,int yc);
void wrectmaps_sort_horizontally(WRECTMAPS *wrectmaps);
void wrectmap_write_bmp(WRECTMAP *wrectmap,int index,BMPREGION *region);

/* k2master.c */
void masterinfo_init(MASTERINFO *masterinfo,K2PDFOPT_SETTINGS *k2settings);
void masterinfo_free(MASTERINFO *masterinfo,K2PDFOPT_SETTINGS *k2settings);
void masterinfo_flush(MASTERINFO *masterinfo,K2PDFOPT_SETTINGS *k2settings,int clearbitmap);
int  masterinfo_new_source_page_init(MASTERINFO *masterinfo,K2PDFOPT_SETTINGS *k2settings,
                         WILLUSBITMAP *src,WILLUSBITMAP *srcgrey,WILLUSBITMAP *marked,
                         BMPREGION *region,double rot_deg,double *bormean,
                         char *rotstr,int pageno,int nextpage,FILE *out);
void masterinfo_add_pagebreakmark(MASTERINFO *masterinfo,int marktype);
void masterinfo_add_bitmap(MASTERINFO *masterinfo,WILLUSBITMAP *src,
                    K2PDFOPT_SETTINGS *k2settings,int npageboxes,
                    int justification_flags,int whitethresh,int nocr,int dpi,
                    WRECTMAPS *wrectmaps,TEXTROW *textrow);
/*
void masterinfo_add_gap_src_pixels(MASTERINFO *masterinfo,K2PDFOPT_SETTINGS *k2settings,
                                   int pixels,char *caller);
void masterinfo_add_gap(MASTERINFO *masterinfo,K2PDFOPT_SETTINGS *k2settings,double inches);
*/
int masterinfo_fits_on_existing_page(MASTERINFO *masterinfo,K2PDFOPT_SETTINGS *k2settings,
                                     int bmpheight_pixels);
int masterinfo_queue_next_output_page(MASTERINFO *masterinfo,K2PDFOPT_SETTINGS *k2settings,
                                      int flushall);
int masterinfo_pop_next_queued_page(MASTERINFO *masterinfo,K2PDFOPT_SETTINGS *k2settings,
                                    WILLUSBITMAP *bmp,double *bmpdpi,
                                    int *size_reduction,void *ocrwords,int *srcpageno);
int masterinfo_should_flush(MASTERINFO *masterinfo,K2PDFOPT_SETTINGS *k2settings);
void get_dest_margins(int *margins_pixels,K2PDFOPT_SETTINGS *k2settings,double dpi,
                      int width_pixels,int height_pixels);
void masterinfo_get_margins(K2PDFOPT_SETTINGS *k2setings,double *margins_inches,
                            K2CROPBOX *cbox,MASTERINFO *masterinfo,BMPREGION *region);
void masterinfo_convert_to_source_pixels(MASTERINFO *masterinfo,LINE2D *userrect,int *units,
                                        POINT2D *pagedims_inches,double dpi,LINE2D *trimrect_in);

/* k2publish.c */
void masterinfo_publish(MASTERINFO *masterinfo,K2PDFOPT_SETTINGS *k2settings,int flushall);

/* k2ocr.c */
void k2ocr_init(K2PDFOPT_SETTINGS *k2settings,char *initstr);
void k2ocr_showlog(void);
void k2ocr_end(K2PDFOPT_SETTINGS *k2settings);
#ifdef HAVE_TESSERACT_LIB
void ocrtess_debug_info(char **buf0,int use_ansi);
void k2ocr_tesslang_selected(char *lang,int maxlen,K2PDFOPT_SETTINGS *settings);
#endif
#ifdef HAVE_OCR_LIB
void k2ocr_ocrwords_add_to_queue(MASTERINFO *masterinfo,OCRWORDS *words,BMPREGION *region,
                                 K2PDFOPT_SETTINGS *k2settings);
void k2ocr_multithreaded_ocr(OCRWORDS *words,K2PDFOPT_SETTINGS *k2settings);
double k2ocr_cpu_time_secs(void);
void k2ocr_cpu_time_reset(void);
int k2ocr_max_threads(void);
#endif
#if (defined(HAVE_MUPDF_LIB) || defined(HAVE_DJVU_LIB))
int k2ocr_wtextchars_fill_from_page(WTEXTCHARS *wtcs,char *filename,int pageno,char *password,
                                   int boundingbox);
#endif

/* pagelist.c */
int pagelist_valid_page_range(char *pagelist);
int pagelist_includes_page(char *pagelist,int pageno,int maxpages);
int double_pagelist_page_by_index(char *pagelist,char *pagexlist,int index,int maxpages);
int pagelist_page_by_index(char *pagelist,int index,int maxpages);
int double_pagelist_count(char *pagelist,char *pagexlist,int maxpages);
int pagelist_count(char *pagelist,int maxpages);
void pagelist_get_array(int **pagelist,char *asciilist);

/* k2bmp.c */
int    bmp_get_one_document_page(WILLUSBITMAP *src,K2PDFOPT_SETTINGS *k2pdfopt,
                              int src_type,char *filename,
                              int pageno,double dpi,int bpp,FILE *out);
double bmp_orientation(WILLUSBITMAP *bmp);
void   bmp_clear_outside_crop_border(MASTERINFO *masterinfo,WILLUSBITMAP *src,
                                     WILLUSBITMAP *srcgrey,K2PDFOPT_SETTINGS *k2settings);
double bmp_inflections_vertical(WILLUSBITMAP *srcgrey,int ndivisions,int delta,int *wthresh);
double bmp_inflections_horizontal(WILLUSBITMAP *srcgrey,int ndivisions,int delta,int *wthresh);
void   bmp_detect_horizontal_lines(WILLUSBITMAP *bmp,WILLUSBITMAP *cbmp,
                                 double dpi,/* double minwidth_in, */
                                 double maxthick_in,double minwidth_in,double anglemax_deg,
                                int white_thresh,int erase_horizontal_lines,int debug,int verbose);
void   bmp_detect_vertical_lines(WILLUSBITMAP *bmp,WILLUSBITMAP *cbmp,double dpi,
                                      /* double minwidth_in, */
                                      double maxwidth_in,double minheight_in,double anglemax_deg,
                                      int white_thresh,int erase_vertical_lines,
                                      int debug,int verbose);
void   k2bmp_erode(WILLUSBITMAP *src,WILLUSBITMAP *srcgrey,K2PDFOPT_SETTINGS *k2settings);
#ifdef HAVE_LEPTONICA_LIB
void   k2bmp_prep_for_dewarp(WILLUSBITMAP *dst,WILLUSBITMAP *src,int dx,int whitethresh);
#endif
void   bmp_adjust_contrast(WILLUSBITMAP *src,WILLUSBITMAP *srcgrey,
                           K2PDFOPT_SETTINGS *k2settings,int *white);
void   bmp_paint_white(WILLUSBITMAP *bmpgray,WILLUSBITMAP *bmp,int white_thresh);
void   bmp_change_colors(WILLUSBITMAP *bmp,WILLUSBITMAP *mask,char *fgcolor,int fgtype,
                         char *bgcolor,int bgtype,
                         int c1,int r1,int c2,int r2);
void   bmp_modbox(WILLUSBITMAP *bmp,int c1,int r1,int c2,int r2,int color1,int color2);
void   bmp_eliminate_top_rows(WILLUSBITMAP *bmp,int rowcount);
void   bmp8_merge(WILLUSBITMAP *dst,WILLUSBITMAP *src,int count);
int    bmp_autocrop2(WILLUSBITMAP *bmp0,int *cx,double aggressiveness);
void   k2bmp_apply_autocrop(WILLUSBITMAP *bmp,int *cx0);
void   k2pagebreakmarks_find_pagebreak_marks(K2PAGEBREAKMARKS *k2pagebreakmarks,WILLUSBITMAP *bmp,
                                       WILLUSBITMAP *bmpgrey,int dpi,int *color,int *type,int n);

/* k2mem.c */
void willus_dmem_alloc_warn(int index,void **ptr,int size,char *funcname,int exitcode);
void willus_dmem_free(int index,double **ptr,char *funcname);
#if (WILLUSDEBUGX & 0x100000)
void willus_dmem_check(void);
#endif

/* devprofiles.c */
int         devprofiles_count(void);
char       *devprofile_alias(int index);
char       *devprofile_name(int index);
void        devprofiles_echo(FILE *out);
DEVPROFILE *devprofile_get(char *name);
int         devprofile_set_to_device(DEVPROFILE *dp);
char       *devprofile_select(void);

/* k2files.c */
void k2pdfopt_files_init(K2PDFOPT_FILES *k2files);
void k2pdfopt_files_free(K2PDFOPT_FILES *k2files);
void k2pdfopt_files_clear(K2PDFOPT_FILES *k2files);
void k2pdfopt_files_add_file(K2PDFOPT_FILES *k2files,char *filename);
void k2pdfopt_files_remove_file(K2PDFOPT_FILES *k2files,char *filename);

#ifdef HAVE_K2GUI
#ifdef HAVE_WIN32_API
#ifndef MSWINGUI
#define MSWINGUI
#endif
#endif

#define K2WIN_MINWIDTH   600
#define K2WIN_MINHEIGHT  496
#define MAXGUICONTROLS   88

/*
** K2GUI contains the parameters related to the functioning of
** the k2pdfopt graphical user interface.
*/
typedef struct
    {
    WILLUSGUIWINDOW mainwin;
    WILLUSGUICONTROL control[MAXGUICONTROLS];
    int ncontrols;
    int control_selected; /* -1 = none */
    int time_selected_ms; /* milliseconds */
    /* WILLUSGUIOSDEP osdep; */
    /* HINSTANCE hinst; */
    /* WNDPROC eclass2proc; */
    int started;
    WILLUSGUIFONT font;
    int active;
    int preview_processing;
    WILLUSBITMAP bgbmp;
    K2PDFOPT_CONVERSION *k2conv;
    STRBUF *env;
    /* STRBUF *cmdline; */
    STRBUF  cmdxtra;
    WILLUSBITMAP pworking; /* Preview bitmap "working" */
    WILLUSBITMAP pviewbitmap; /* Preview bitmap source */
    WILLUSBITMAP pbitmap; /* Preview bitmap source */
    void *prevthread[8]; /* Preview thread controls */
    int sel_index; /* If text is selected in a control, this is the index */
    int sel_start; /* Starting letter */
    int sel_end;   /* Ending letter */
    double opfontsize;
    } K2GUI;

/*
** K2CONVBOX parameters affect the operation of the k2pdfopt
** conversion dialog box (GUI operation only).
*/
typedef struct
    {
    WILLUSGUIFONT mf;
    WILLUSGUIFONT bf;
    WILLUSGUIWINDOW mainwin;
    int  rgbcolor;
    WILLUSGUICONTROL control[4]; /* 0 = edit box, 1-3 = buttons */
    int  ncontrols;
    STRBUF buf;
    int  maxwidth;
    int  width;
    int  height;
    int  status;  /* Termination status.  -1 = ESC press, 1 = button press */ 
    void *hinst;     /* Used by MS Windows */
    WILLUSGUIRECT aboutbox;
    void *semaphore; /* Semaphore controlling forked thread */
    void *pid;       /* handle to forked thread */
    int converting;
    int successful;
    int openfiles;
    int num_files;
    int num_pages;
    int error_count;
    char filename[256];
    char *filelist; /* Double '\0' terminated string */
    int filelist_na;
    double dpi;
    double margins[6];
    WILLUSBITMAP bmp;
    } K2CONVBOX;

/* k2gui.c */
void k2gui_settings_to_cmdline(STRBUF *cmdline,K2PDFOPT_SETTINGS *k2settings);
int  k2gui_main(K2PDFOPT_CONVERSION  *k2conv,void *hInstance,void *hPrevInstance,
                STRBUF *env,STRBUF *cmdline,int ascii);
void k2gui_start_conversion(void *data);
int  k2gui_conversion_successful(void);
void k2gui_conversion_thread_cleanup(void);
void k2gui_destroy_conversion_dialog_box(void);
int  k2gui_alertbox(int retval,char *title,char *message);
void k2gui_get_custom_name(int index,char *name,int maxlen);
void k2gui_get_custom_options(int index,K2PDFOPT_SETTINGS *k2settings,
                              STRBUF *extra);
int  k2gui_wait_for_conversion_dialog_box_messages(void);
int  k2gui_vprintf(FILE *f,char *fmt,va_list args);
void k2gui_set_files_completed(int nfiles,char *message);
void k2gui_set_pages_completed(int n,char *message);
void k2gui_update_progress_bar(int index,double progress,int color,char *message);
void k2gui_set_num_files(int nfiles);
void k2gui_set_num_pages(int npages);
void k2gui_set_error_count(int ecount);
void k2gui_increment_error_count(void);
void k2gui_set_filename(char *name);
int  k2gui_active(void);
void k2gui_control_select(int index,int selected);
void k2gui_timer_event(void);
void k2gui_process_message(WILLUSGUIMESSAGE *message);
void k2gui_window_minsize(int *width_pixels,int *height_pixels);
void k2gui_quit(void);
int  k2gui_redbox(int retval,char *title,char *fmt,...);
int  k2gui_messagebox(int retval,char *title,char *fmt,...);
int  k2gui_get_text(char *title,char *message,char *button1,char *button2,
                    char *textbuf,int maxlen);
void k2gui_add_file(char *filename);
void k2gui_main_repaint(int changing);
char *k2gui_short_name(char *filename);
void k2gui_preview_toggle_size(int increment);
void k2gui_preview_refresh(void);
void k2gui_preview_paint(void);
int  k2gui_previewing(void);
void k2gui_widechar_alert(void);

/* k2gui_cbox.c */
int  k2gui_cbox_converting(void);
void k2gui_okay(char *title,char *fmt,...);
int  k2gui_yesno(char *title,char *fmt,...);
int  k2gui_yes_no_all(char *title,char *fmt,...);
void k2gui_cbox_do_conversion(K2GUI *k2gui0);
void k2gui_cbox_final_print(void);
void k2gui_cbox_terminate_conversion(void);
int  k2gui_cbox_conversion_successful(void);

/* Functions for opening converted files / folders */
void  k2gui_cbox_error(char *filename,int statuscode);
void  k2gui_cbox_open_files(void);
void  k2gui_cbox_open_folders(void);
void  k2gui_cbox_freelist(void);

void k2gui_cbox_set_files_completed(int nfiles,char *message);
void k2gui_cbox_set_pages_completed(int n,char *message);
void k2gui_cbox_set_num_files(int nfiles);
void k2gui_cbox_set_num_pages(int npages);
void k2gui_cbox_set_filename(char *name);
void k2gui_cbox_set_error_count(int ecount);
void k2gui_cbox_increment_error_count(void);
int  k2gui_cbox_vprintf(FILE *f,char *fmt,va_list args);
void k2gui_cbox_draw_defbutton_border(int status);
void k2gui_cbox_close_buttons(void);
void k2gui_cbox_destroy(void);

/* k2gui_overlay.c */
int  k2gui_overlay_converting(void);
int  k2gui_overlay_get_crop_margins(K2GUI *k2gui0,char *filename,char *pagelist,double *margins);
void k2gui_overlay_final_print(void);
void k2gui_overlay_terminate_conversion(void);
int  k2gui_overlay_conversion_successful(void);
void k2gui_overlay_reset_margins(void);
void k2gui_overlay_store_margins(WILLUSGUICONTROL *control);
void k2gui_overlay_apply_margins(WILLUSGUICONTROL *control);
void  k2gui_overlay_error(char *filename,int pagenum,int statuscode);
void  k2gui_overlay_open_bitmap(WILLUSBITMAP *bmp);
void  k2gui_overlay_freelist(void);

void k2gui_overlay_set_pages_completed(int n,char *message);
void k2gui_overlay_set_num_pages(int npages);
void k2gui_overlay_set_filename(char *name);
void k2gui_overlay_set_error_count(int ecount);
void k2gui_overlay_increment_error_count(void);
int  k2gui_overlay_vprintf(FILE *f,char *fmt,va_list args);
void k2gui_overlay_draw_defbutton_border(int status);
void k2gui_overlay_close_buttons(void);
void k2gui_overlay_destroy(void);

/* k2gui_osdep.c */
short *k2gui_osdep_wide_cmdline(void);
void k2gui_osdep_init(K2GUI *k2gui0);
int  k2gui_osdep_window_proc_messages(WILLUSGUIWINDOW *win,void *semaphore,int procid,
                                      WILLUSGUICONTROL *closebutton);
void k2gui_osdep_main_window_init(WILLUSGUIWINDOW *win,int normal_size);
void k2gui_osdep_cbox_init(K2CONVBOX *k2cb0,WILLUSGUIWINDOW *win,WILLUSGUIWINDOW *parent,
                           void *hinst,int rgbcolor);
void k2gui_osdep_overlay_init(K2CONVBOX *k2ol0,WILLUSGUIWINDOW *win,WILLUSGUIWINDOW *parent,
                              void *hinst,int rgbcolor);
void k2gui_osdep_mainwin_init_after_create(WILLUSGUIWINDOW *win);
void k2gui_osdep_main_repaint(int changing);

/* k2settings2cmd.c */
int  k2settings_sprintf(STRBUF *cmdline,K2PDFOPT_SETTINGS *k2settings,char *fmt,...);
void k2pdfopt_settings_get_cmdline(STRBUF *cmdline,K2PDFOPT_SETTINGS *dst,
                                   K2PDFOPT_SETTINGS *src,STRBUF *nongui);
#endif /* K2GUI */

#endif /* __K2PDFOPT_H__ */







k2pdfopt_v2.54/k2pdfoptlib/k2settings2cmd.c

/*
** k2settings2cmd.c    Convert changes in settings structure to equivalent
**                     command-line arguments.
**
** Copyright (C) 2020  http://willus.com
**
** This program is free software: you can redistribute it and/or modify
** it under the terms of the GNU Affero General Public License as
** published by the Free Software Foundation, either version 3 of the
** License, or (at your option) any later version.
**
** This program is distributed in the hope that it will be useful,
** but WITHOUT ANY WARRANTY; without even the implied warranty of
** MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
** GNU Affero General Public License for more details.
**
** You should have received a copy of the GNU Affero General Public License
** along with this program.  If not, see <http://www.gnu.org/licenses/>.
**
*/

#include "k2pdfopt.h"

#ifdef HAVE_K2GUI
static void k2settings_to_cmd(STRBUF *cmdline,K2PDFOPT_SETTINGS *dst,
                              K2PDFOPT_SETTINGS *src,STRBUF *nongui);
static void minus_check(STRBUF *cmdline,STRBUF *nongui,char *optname,int *srcval,int dstval);
static void minus_inverse(STRBUF *cmdline,STRBUF *nongui,char *optname,int *srcval,int dstval);
static void plus_minus_check(STRBUF *cmdline,STRBUF *nongui,char *optname,int *srcval,int dstval);
static void integer_check(STRBUF *cmdline,STRBUF *nongui,char *optname,int *srcval,int dstval);
static void double_check(STRBUF *cmdline,STRBUF *nongui,char *optname,double *srcval,double dstval);
static void double_plus_check(STRBUF *cmdline,STRBUF *nongui,char *optname,double *srcval,double dstval);
static void help_check(STRBUF *cmdline,STRBUF *nongui,char *optname,char *srcval,char *dstval);
static void string_check(STRBUF *cmdline,STRBUF *nongui,char *optname,char *srcval,char *dstval);
static void string_check_minus(STRBUF *cmdline,STRBUF *nongui,char *optname,char *srcval,
                               char *dstval);
static void cropbox_check(STRBUF *cmdline,STRBUF *nongui,char *opt,K2CROPBOX *src,K2CROPBOX *dst);
static void notesets_check(STRBUF *cmdline,STRBUF *nongui,K2NOTESET *src,K2NOTESET *dst);
static void cropboxes_check(STRBUF *cmdline,STRBUF *nongui,K2CROPBOXES *src,K2CROPBOXES *dst,
                            int maxguiboxes);
static int notesets_are_different(K2NOTESET *src,K2NOTESET *dst);
static int cropboxes_are_different(K2CROPBOXES *src,K2CROPBOXES *dst);
static int cropbox_differ(K2CROPBOX *src,K2CROPBOX *dst);
static int notes_differ(K2NOTES *src,K2NOTES *dst);
/*
static void margins_doublecheck(STRBUF *cmdline,char *opt,double *sleft,double dleft,
                                double *stop,double dtop,
                                double *sright,double dright,
                                double *sbottom,double dbottom);
*/
static void margins_integercheck(STRBUF *cmdline,STRBUF *nongui,char *opt,int *sleft,int dleft,
                                int *stop,int dtop,
                                int *sright,int dright,
                                int *sbottom,int dbottom);
static void pagebreak_check(STRBUF *cmdline,STRBUF *nongui,int *srccolor,int dstcolor,int type);

/*
** Fills cmdline with the appropriate command-line options that will
** change the settings in "src" to the settings in "dst".
**
** "src" will not be modified.
**
** If nongui is not NULL, only command-line options which cannot be set via
** the GUI controls are put into the nongui buffer.
*/
void k2pdfopt_settings_get_cmdline(STRBUF *cmdline,K2PDFOPT_SETTINGS *dst,
                                   K2PDFOPT_SETTINGS *src,STRBUF *nongui)

    {
    STRBUF *shortest,_shortest;
    STRBUF *shortestng,_shortestng;
    K2PDFOPT_SETTINGS _src0,*src0;
    static char *modelabel[]={"def","fw","fp","crop","2col","tm","copy","concat",""};
    int i,j,nd;
#if (WILLUSDEBUGX & 0x80000)
{
FILE *xx;
static int count=0;
xx=fopen("slog.txt",count==0?"w":"a");
count++;
fprintf(xx,"@kdpfopt_settings_get_cmdline()\n");
fprintf(xx,"    src->dst_ocr=%d, dst->dst_ocr=%d\n",src->dst_ocr,dst->dst_ocr);
fprintf(xx,"    dst->srccropmargins->box[0]=%g\n",dst->srccropmargins.box[0]);
#endif
    /*
    ** Try all "-mode" options and choose the shortest result
    */
    shortest=&_shortest;
    shortestng=&_shortestng;
    strbuf_init(shortest);
    strbuf_init(shortestng);
    src0=&_src0;

    /* Try with no mode and no device specified */
    k2pdfopt_settings_copy(src0,src);
    strbuf_clear(cmdline);
    if (nongui!=NULL)
        strbuf_clear(nongui);
    k2settings_to_cmd(cmdline,dst,src0,nongui);
#if (WILLUSDEBUGX & 0x80000)
fprintf(xx,"TRY 1.  cmdline='%s'\n",cmdline->s);
if (nongui!=NULL)
fprintf(xx,"        nongui='%s'\n",nongui->s);
#endif
    if ((cmdline->s==NULL || cmdline->s[0]=='\0') && (nongui==NULL || nongui->s==NULL || nongui->s[0]=='\0'))
        return;
    strbuf_cpy(shortest,cmdline->s);
    if (nongui==NULL)
        strbuf_clear(shortestng);
    else
        strbuf_cpy(shortestng,nongui->s);
    /* Try different modes and devices and pick the shortest command-line length */
    nd=devprofiles_count();
    for (j=-1;j<nd;j++)
        {
        for (i=-1;i<0 || modelabel[i][0]!='\0';i++)
            {
            int lenc,lens,leng,lensg;

            k2pdfopt_settings_copy(src0,src);
            strbuf_clear(cmdline);
            if (nongui!=NULL)
                strbuf_clear(nongui);
            if (j>=0)
                k2settings_sprintf(cmdline,src0,"-dev %s",devprofile_alias(j));
            if (i>=0)
                k2settings_sprintf(cmdline,src0,"-mode %s",modelabel[i]);
            k2settings_to_cmd(cmdline,dst,src0,nongui);
#if (WILLUSDEBUGX & 0x80000)
fprintf(xx,"TRY j=%d, i=%d.  cmdline='%s', nongui='%s'\n",i,j,cmdline->s,nongui==NULL?"":nongui->s);
#endif
            if ((cmdline->s==NULL || cmdline->s[0]=='\0') && (nongui==NULL || nongui->s==NULL || nongui->s[0]=='\0'))
                return;
            lenc=cmdline->s==NULL ? 0 : strlen(cmdline->s);
            lens=shortest->s==NULL ? 0 : strlen(shortest->s);
            if (nongui==NULL)
                {
                if (lenc < lens)
                    strbuf_cpy(shortest,cmdline->s);
                continue;
                }
            leng=nongui->s==NULL ? 0 : strlen(nongui->s);
            lensg=shortestng->s==NULL ? 0 : strlen(shortestng->s);
            /* first, pick shortest extra commands, then gui commands */
            if (leng < lensg || (leng==lensg && lenc < lens))
                {
#if (WILLUSDEBUGX & 0x80000)
fprintf(xx,"\n\n ** IMPROVED **\n\n");
#endif
                strbuf_cpy(shortestng,nongui->s);
                strbuf_cpy(shortest,cmdline->s);
                continue;
                }
            }
        }
#if (WILLUSDEBUGX & 0x80000)
fprintf(xx,"Done. shortestng->s='%s'\n",shortestng->s);
fclose(xx);
}
#endif
    if (shortest->s==NULL)
        strbuf_clear(cmdline);
    else
        strbuf_cpy(cmdline,shortest->s);
    if (nongui!=NULL)
        {
        if (shortestng->s==NULL)
            strbuf_clear(nongui);
        else
            strbuf_cpy(nongui,shortestng->s);
        }
    }
    

/*
** Apply printf-style result to k2settings as if it were on the
** command-line.
*/
int k2settings_sprintf(STRBUF *cmdline,K2PDFOPT_SETTINGS *k2settings,char *fmt,...)

    {
    static char *funcname="k2settings_sprintf";
    va_list args;
    int status;
    char *buf;
    STRBUF _cmd1,*cmd1;
    K2PDFOPT_CONVERSION *k2conv;

    cmd1=&_cmd1;
    strbuf_init(cmd1);
    va_start(args,fmt);
    willus_dmem_alloc_warn(32,(void **)&buf,2048,funcname,10);
    willus_dmem_alloc_warn(33,(void **)&k2conv,sizeof(K2PDFOPT_CONVERSION),funcname,10);
    k2pdfopt_conversion_init(k2conv);
    status=vsprintf(buf,fmt,args);
    va_end(args);
    strbuf_cat(cmd1,buf);
    if (cmdline!=NULL)
        strbuf_cat(cmdline,buf);
    willus_dmem_free(32,(double **)&buf,funcname);
    k2pdfopt_settings_copy(&k2conv->k2settings,k2settings);
/*
printf("    @k2settings_sprintf, cmd1='%s'\n",cmd1->s);
printf("    k2settings->text_wrap=%d\n",k2settings->text_wrap);
printf("    k2settings->native=%d\n",k2settings->use_crop_boxes);
printf("    k2settings->vbthresh=%g\n",(double)k2settings->vertical_break_threshold);
*/
    parse_cmd_args(k2conv,cmd1,NULL,NULL,1,1);
    k2pdfopt_settings_copy(k2settings,&k2conv->k2settings);
/*
printf("    AFTER:\n");
printf("        k2settings->text_wrap=%d\n",k2settings->text_wrap);
printf("        k2settings->native=%d\n",k2settings->use_crop_boxes);
printf("        k2settings->vbthresh=%g\n",(double)k2settings->vertical_break_threshold);
*/
    k2pdfopt_conversion_close(k2conv);
    willus_dmem_free(33,(double **)&k2conv,funcname);
    strbuf_free(cmd1);
    return(status);
    }


/*
** Create the command line that changes "src" to "dst" not using any -mode options.
*/
static void k2settings_to_cmd(STRBUF *cmdline,K2PDFOPT_SETTINGS *dst,
                              K2PDFOPT_SETTINGS *src,STRBUF *nongui)


    {
    /* Don't clear cmdline--it may be passed with some args already. */
#ifdef HAVE_K2GUI
    /* Re-launch code */
    /* v2.20--these lines commented out */
    /*
    plus_minus_check(cmdline,"-gui",&src->gui,dst->gui);
    minus_check(cmdline,"-guimin",&src->guimin,dst->guimin);
    */
#endif
    help_check(cmdline,nongui,"-?",src->show_usage,dst->show_usage);
    /*
    if (!stricmp(cl->cmdarg,"-a") || !stricmp(cl->cmdarg,"-a-"))
        {
        if (setvals>=1)
            ansi_set(cl->cmdarg[2]=='-' ? 0 : 1);
        continue;
        }
    */
    minus_check(cmdline,nongui,"-x",&src->exit_on_complete,dst->exit_on_complete);
    if (src->query_user_explicit!=dst->query_user_explicit
            && dst->query_user_explicit)
        {
        strbuf_dsprintf(cmdline,nongui,"-ui%s",dst->query_user?"":"-");
        src->query_user_explicit=dst->query_user_explicit;
        src->query_user=dst->query_user;
        }
    else
        minus_check(cmdline,nongui,"-ui",&src->query_user,dst->query_user);
    /* v2.31--fixed "evl" arg processing */
    integer_check(cmdline,dst->erase_vertical_lines==2?nongui:NULL,"-evl",
                  &src->erase_vertical_lines,dst->erase_vertical_lines); 
    integer_check(cmdline,dst->erase_horizontal_lines==2?nongui:NULL,"-ehl",
                  &src->erase_horizontal_lines,dst->erase_horizontal_lines);    
    integer_check(cmdline,nongui,"-er",&src->src_erosion,dst->src_erosion);
    double_plus_check(cmdline,NULL,"-fs",&src->dst_fontsize_pts,dst->dst_fontsize_pts);
    double_check(cmdline,nongui,"-vls",&src->vertical_line_spacing,dst->vertical_line_spacing);
    double_check(cmdline,nongui,"-vm",&src->vertical_multiplier,dst->vertical_multiplier);
    double_check(cmdline,nongui,"-vs",&src->max_vertical_gap_inches,dst->max_vertical_gap_inches);
    if (fabs(dst->defect_size_pts-0.75)<.001 || fabs(dst->defect_size_pts-1.5)<.001)
        double_check(cmdline,NULL,"-de",&src->defect_size_pts,dst->defect_size_pts);
    else
        double_check(cmdline,nongui,"-de",&src->defect_size_pts,dst->defect_size_pts);
    /*
    if (!stricmp(cl->cmdarg,"-dev"))
        {
        if (cmdlineinput_next(cl)==NULL)
            break;
        if (setvals==2 && !strcmp(cl->cmdarg,"?"))
            {
            devprofiles_echo(stdout);
            k2sys_exit(k2settings,0);
            }
        if (setvals==1)
            {
            if (!k2pdfopt_settings_set_to_device(k2settings,devprofile_get(cl->cmdarg)))
                k2printf(TTEXT_WARN "\aDevice profile '%s' not known." TTEXT_NORMAL "\n",cl->cmdarg);
            }
        continue;
        }
    */
    /*
    minus_check(cmdline,"-pi",&src->preserve_indentation,dst->preserve_indentation);
    */
    plus_minus_check(cmdline,NULL,"-wrap",&src->text_wrap,dst->text_wrap);
#ifdef HAVE_MUPDF_LIB
    if (src->user_usegs != dst->user_usegs)
        {
        strbuf_dsprintf(cmdline,nongui,"-gs%s",dst->user_usegs==-1?"--":(dst->user_usegs==0)?"-":"");
        src->user_usegs = dst->user_usegs;
        }
#ifdef HAVE_OCR_LIB
    if (!dst->use_crop_boxes && src->use_crop_boxes && src->dst_ocr==0)
        src->dst_ocr='m';
#endif
    if (dst->use_crop_boxes && !src->use_crop_boxes)
        {
#ifdef HAVE_OCR_LIB
        src->dst_ocr=0;
#endif
        src->text_wrap=0;
        }
    minus_check(cmdline,NULL,"-n",&src->use_crop_boxes,dst->use_crop_boxes);
#endif /* HAVE_MUPDF_LIB */
    minus_check(cmdline,nongui,"-i",&src->info,dst->info);
    minus_check(cmdline,nongui,"-to",&src->text_only,dst->text_only);
    if (src->dst_negative!=dst->dst_negative)
        {
        strbuf_dsprintf(cmdline,nongui,"-neg%s",dst->dst_negative==2?"+":(dst->dst_negative==1?"":"-"));
        src->dst_negative=dst->dst_negative;
        }
    minus_check(cmdline,nongui,"-sp",&src->echo_source_page_count,dst->echo_source_page_count);
    minus_inverse(cmdline,NULL,"-r",&src->src_left_to_right,dst->src_left_to_right);
    minus_check(cmdline,nongui,"-hy",&src->hyphen_detect,dst->hyphen_detect);
#ifdef HAVE_GHOSTSCRIPT
    minus_check(cmdline,NULL,"-ppgs",&src->ppgs,dst->ppgs);
#endif
    string_check(cmdline,NULL,"-o",src->dst_opname_format,dst->dst_opname_format);
#ifdef HAVE_OCR_LIB
    string_check(cmdline,nongui,"-ocrout",src->ocrout,dst->ocrout);
#endif
    pagebreak_check(cmdline,nongui,&src->pagebreakmark_breakpage_color,dst->pagebreakmark_breakpage_color,1);
    pagebreak_check(cmdline,nongui,&src->pagebreakmark_nobreak_color,dst->pagebreakmark_nobreak_color,2);
    if (dst->overwrite_minsize_mb != src->overwrite_minsize_mb
               || dst->rename != src->rename)
        {
        char modifier[2];
        modifier[1]='\0';
        modifier[0]=(dst->rename ? '+' : (dst->overwrite_minsize_mb==0. ? '-' : '\0'));
        if (dst->overwrite_minsize_mb<0.)
            strbuf_dsprintf(cmdline,nongui,"-ow%s",modifier);
        else if (dst->overwrite_minsize_mb==0.)
            strbuf_dsprintf(cmdline,nongui,"-ow%s",modifier);
        else
            strbuf_dsprintf(cmdline,nongui,"-ow%s %g",modifier,dst->overwrite_minsize_mb);
        src->overwrite_minsize_mb = dst->overwrite_minsize_mb;
        src->rename=dst->rename;
        }
    if ((dst->src_grid_cols!=src->src_grid_cols)
         || (dst->src_grid_rows!=src->src_grid_rows)
         || (dst->src_grid_overlap_percentage!=src->src_grid_overlap_percentage))
        {
        strbuf_dsprintf(cmdline,nongui,"-grid %dx%dx%d",
                       dst->src_grid_cols,dst->src_grid_rows,
                       dst->src_grid_overlap_percentage);
        src->src_grid_cols = dst->src_grid_cols;
        src->src_grid_rows = dst->src_grid_rows;
        src->src_grid_overlap_percentage = dst->src_grid_overlap_percentage;
        }
    integer_check(cmdline,nongui,"-go",&src->grid_order,dst->grid_order);
    integer_check(cmdline,nongui,"-f2p",&src->dst_fit_to_page,dst->dst_fit_to_page);
    integer_check(cmdline,NULL,"-nt",&src->nthreads,dst->nthreads);
    double_check(cmdline,nongui,"-vb",&src->vertical_break_threshold,dst->vertical_break_threshold);
    minus_check(cmdline,NULL,"-sm",&src->show_marked_source,dst->show_marked_source);
    minus_check(cmdline,nongui,"-toc",&src->use_toc,dst->use_toc);
    plus_minus_check(cmdline,nongui,"-jfc",&src->use_toc,dst->use_toc);
    if (src->dst_break_pages != dst->dst_break_pages)
        {
        if (dst->dst_break_pages==0)
            strbuf_dsprintf(cmdline,nongui,"-bp--");
        else if (dst->dst_break_pages==1)
            strbuf_sprintf(cmdline,"-bp-");
        else if (dst->dst_break_pages==2)
            strbuf_dsprintf(cmdline,nongui,"-bp");
        else if (dst->dst_break_pages==3)
            strbuf_dsprintf(cmdline,nongui,"-bp+");
        else if (dst->dst_break_pages==4)
            strbuf_sprintf(cmdline,"-bp m");
        else
            strbuf_dsprintf(cmdline,nongui,"-bp %g",(-1.-dst->dst_break_pages)/1000.);
        src->dst_break_pages = dst->dst_break_pages;
        }
    minus_check(cmdline,nongui,"-fc",&src->fit_columns,dst->fit_columns);
    minus_check(cmdline,nongui,"-d",&src->dst_dither,dst->dst_dither);
    minus_check(cmdline,NULL,"-c",&src->dst_color,dst->dst_color);
    minus_check(cmdline,nongui,"-v",&src->verbose,dst->verbose);
    minus_check(cmdline,nongui,"-fr",&src->dst_figure_rotate,dst->dst_figure_rotate);
    minus_check(cmdline,nongui,"-y",&src->assume_yes,dst->assume_yes);
    minus_check(cmdline,nongui,"-ddr",&src->detect_double_rows,dst->detect_double_rows);
    if (src->jpeg_quality != dst->jpeg_quality)
        {
        if (dst->jpeg_quality <= 0)
            strbuf_dsprintf(cmdline,nongui,"-png");
        else
            strbuf_dsprintf(cmdline,nongui,"-jpeg %d",dst->jpeg_quality);
        src->jpeg_quality = dst->jpeg_quality;
        }
    minus_check(cmdline,nongui,"-mc",&src->mark_corners,dst->mark_corners);
#ifdef HAVE_TESSERACT_LIB
    string_check(cmdline,NULL,"-ocrlang",src->dst_ocr_lang,dst->dst_ocr_lang);
#endif
#ifdef HAVE_OCR_LIB
    if (src->ocr_detection_type!=dst->ocr_detection_type)
        {
        strbuf_dsprintf(cmdline,nongui,"-ocrd %c",dst->ocr_detection_type);
        }
    if (src->ocr_dpi!=dst->ocr_dpi)
        {
        strbuf_dsprintf(cmdline,nongui,"-ocrdpi %d",dst->ocr_dpi);
        }
    minus_check(cmdline,nongui,"-ocrsort",&src->ocrsort,dst->ocrsort);
    minus_check(cmdline,nongui,"-ocrvbb",&src->ocrvbb,dst->ocrvbb);
    if ((src->dst_ocr_visibility_flags&7) != (dst->dst_ocr_visibility_flags&7))
        {
        strbuf_dsprintf(cmdline,nongui,"-ocrvis %s%s%s",
                       dst->dst_ocr_visibility_flags&1 ? "s" : "",
                       dst->dst_ocr_visibility_flags&2 ? "t" : "",
                       dst->dst_ocr_visibility_flags&4 ? "b" : "");
        }
    if ((src->dst_ocr_visibility_flags&24) != (dst->dst_ocr_visibility_flags&24))
        {
        strbuf_dsprintf(cmdline,nongui,"-ocrsp%s",
                       dst->dst_ocr_visibility_flags&16 ? "+"
                       : dst->dst_ocr_visibility_flags&8 ? "" : "-");
        }
    src->dst_ocr_visibility_flags = dst->dst_ocr_visibility_flags;
    double_check(cmdline,nongui,"-ocrhmax",&src->ocr_max_height_inches,dst->ocr_max_height_inches);
    if (src->dst_ocr != dst->dst_ocr)
        {
        if (dst->dst_ocr==0)
            strbuf_sprintf(cmdline,"-ocr-");
        else
            strbuf_dsprintf(cmdline,dst->dst_ocr=='t'?NULL:nongui,"-ocr %c",dst->dst_ocr);
        src->dst_ocr = dst->dst_ocr;
        }
#endif
    minus_check(cmdline,nongui,"-t",&src->src_trim,dst->src_trim);
    minus_check(cmdline,nongui,"-s",&src->dst_sharpen,dst->dst_sharpen);

    /* Autostraighten has some special cases */
    if (dst->src_autostraighten<=0)
        dst->src_autostraighten=-1;
    if (src->src_autostraighten<=0)
        src->src_autostraighten=-1;
#ifdef HAVE_LEPTONICA_LIB
    if (src->dewarp != dst->dewarp)
        {
        if (dst->dewarp==0)
            strbuf_dsprintf(cmdline,NULL,"-dw-");
        else if (dst->dewarp>=4)
            strbuf_dsprintf(cmdline,NULL,"-dw");
        else if (dst->dewarp<3)
            strbuf_dsprintf(cmdline,NULL,"-dw 2");
        else
            strbuf_dsprintf(cmdline,NULL,"-dw 3");
        src->dewarp=dst->dewarp;
        }
#endif
    if (src->autocrop != dst->autocrop)
        {
        STRBUF *sbuf;
        sbuf=NULL;
        if (dst->autocrop==0)
            strbuf_dsprintf(cmdline,sbuf,"-ac-");
        else if (dst->autocrop==100)
            strbuf_dsprintf(cmdline,sbuf,"-ac");
        else
            strbuf_dsprintf(cmdline,sbuf,"-ac %5.3f",(double)(dst->autocrop-10)/990.);
        src->autocrop=dst->autocrop;
        }
    if (src->src_autostraighten != dst->src_autostraighten)
        {
        STRBUF *sbuf;
        if (fabs(dst->src_autostraighten-4.)<.001 || dst->src_autostraighten<0.)
            sbuf=NULL;
        else
            sbuf=nongui;
        strbuf_dsprintf(cmdline,sbuf,"-as%s",dst->src_autostraighten<0 ? "-":"");
        if (dst->src_autostraighten>0 && dst->src_autostraighten!=4)
            strbuf_dsprintf(cmdline,sbuf,"%d",dst->src_autostraighten);
        src->src_autostraighten=dst->src_autostraighten;
        }

    if (src->src_rot != dst->src_rot)
        {
        if (fabs(dst->src_rot-SRCROT_AUTOPREV)<.5)
            strbuf_dsprintf(cmdline,nongui,"-rt auto+");
        else if (fabs(dst->src_rot-SRCROT_AUTO)<.5)
            strbuf_dsprintf(cmdline,nongui,"-rt auto");
        else if (fabs(dst->src_rot-SRCROT_AUTOEP)<.5)
            strbuf_dsprintf(cmdline,nongui,"-rt aep");
        else 
            strbuf_dsprintf(cmdline,nongui,"-rt %d",dst->src_rot);
        src->src_rot=dst->src_rot;
        }
    /* -ls */
    if (src->dst_landscape != dst->dst_landscape || stricmp(src->dst_landscape_pages,dst->dst_landscape_pages))
        {
        strbuf_dsprintf(cmdline,nongui,"-ls%s%s",dst->dst_landscape?"":"-",
                                                 dst->dst_landscape_pages);
        src->dst_landscape = dst->dst_landscape;
        strcpy(src->dst_landscape_pages,dst->dst_landscape_pages);
        }
    double_check(cmdline,nongui,"-crgh",&src->column_row_gap_height_in,dst->column_row_gap_height_in);
    double_check(cmdline,nongui,"-cgr",&src->column_gap_range,dst->column_gap_range);
    double_check(cmdline,nongui,"-comax",&src->column_offset_max,dst->column_offset_max);
    integer_check(cmdline,NULL,"-col",&src->max_columns,dst->max_columns);
    string_check(cmdline,NULL,"-p",src->pagelist,dst->pagelist);
    string_check(cmdline,nongui,"-px",src->pagexlist,dst->pagexlist);
    string_check(cmdline,nongui,"-author",src->dst_author,dst->dst_author);
    string_check(cmdline,nongui,"-title",src->dst_title,dst->dst_title);
    string_check(cmdline,nongui,"-colorfg",src->dst_fgcolor,dst->dst_fgcolor);
    string_check(cmdline,nongui,"-colorbg",src->dst_bgcolor,dst->dst_bgcolor);
    string_check(cmdline,nongui,"-bpl",src->bpl,dst->bpl);
    string_check(cmdline,nongui,"-toclist",src->toclist,dst->toclist);
    string_check(cmdline,nongui,"-tocsave",src->tocsavefile,dst->tocsavefile);
    string_check_minus(cmdline,nongui,"-ci",src->dst_coverimage,dst->dst_coverimage);
    integer_check(cmdline,nongui,"-bpc",&src->dst_bpc,dst->dst_bpc);
    double_check(cmdline,nongui,"-g",&src->dst_gamma,dst->dst_gamma);
    double_check(cmdline,nongui,"-cg",&src->min_column_gap_inches,dst->min_column_gap_inches);
    double_check(cmdline,nongui,"-cgmax",&src->max_column_gap_inches,dst->max_column_gap_inches);
    double_check(cmdline,nongui,"-gtr",&src->gtr_in,dst->gtr_in);
    double_check(cmdline,nongui,"-gtc",&src->gtc_in,dst->gtc_in);
    double_check(cmdline,nongui,"-gtw",&src->gtw_in,dst->gtw_in);
    double_check(cmdline,nongui,"-cmax",&src->contrast_max,dst->contrast_max);
    double_check(cmdline,nongui,"-ch",&src->min_column_height_inches,dst->min_column_height_inches);
    double_check(cmdline,nongui,"-ds",&src->document_scale_factor,dst->document_scale_factor);
    double_check(cmdline,nongui,"-idpi",&src->user_src_dpi,dst->user_src_dpi);
    double_check(cmdline,nongui,"-rhmin",&src->textheight_min_pts,dst->textheight_min_pts);
    integer_check(cmdline,NULL,"-odpi",&src->dst_userdpi,dst->dst_userdpi);
    cropbox_check(cmdline,nongui,"-m",&src->srccropmargins,&dst->srccropmargins);
    cropbox_check(cmdline,nongui,"-om",&src->dstmargins,&dst->dstmargins);
    /* 3 = max GUI boxes */
    cropboxes_check(cmdline,nongui,&src->cropboxes,&dst->cropboxes,3);
    notesets_check(cmdline,nongui,&src->noteset,&dst->noteset);
    if (src->dst_figure_justify!=dst->dst_figure_justify
           || src->dst_min_figure_height_in != dst->dst_min_figure_height_in)
        {
        if (src->dst_min_figure_height_in!=dst->dst_min_figure_height_in)
            strbuf_dsprintf(cmdline,nongui,"-jf %d %g",dst->dst_figure_justify,
                                            dst->dst_min_figure_height_in);
        else
            strbuf_dsprintf(cmdline,nongui,"-jf %d",dst->dst_figure_justify);
        src->dst_figure_justify=dst->dst_figure_justify;
        src->dst_min_figure_height_in=dst->dst_min_figure_height_in;
        }
    if (src->dst_justify!=dst->dst_justify || src->dst_fulljustify!=dst->dst_fulljustify)
        {
        strbuf_dsprintf(cmdline,nongui,"-j %d%s",dst->dst_justify,
                     dst->dst_fulljustify==1 ? "+" : (dst->dst_fulljustify==0 ? "-" : ""));
        src->dst_justify = dst->dst_justify;
        src->dst_fulljustify = dst->dst_fulljustify;
        }
    double_check(cmdline,NULL,"-dr",&src->dst_display_resolution,dst->dst_display_resolution);
    double_check(cmdline,NULL,"-mag",&src->dst_magnification,dst->dst_magnification);
    if (src->dst_userheight!=dst->dst_userheight
            || src->dst_userheight_units!=dst->dst_userheight_units)
        {
        strbuf_sprintf(cmdline,"-h %g%s",dst->dst_userheight,k2pdfopt_settings_unit_string(dst->dst_userheight_units));
        src->dst_userheight=dst->dst_userheight;
        src->dst_userheight_units=dst->dst_userheight_units;
        }
    if (src->dst_userwidth!=dst->dst_userwidth
            || src->dst_userwidth_units!=dst->dst_userwidth_units)
        {
        strbuf_sprintf(cmdline,"-w %g%s",dst->dst_userwidth,k2pdfopt_settings_unit_string(dst->dst_userwidth_units));
        src->dst_userwidth=dst->dst_userwidth;
        src->dst_userwidth_units=dst->dst_userwidth_units;
        }
    double_check(cmdline,NULL,"-ws",&src->word_spacing,dst->word_spacing);
    {
    char cmdopt[8];

    strcpy(cmdopt,dst->src_paintwhite?"-wt+":"-wt");
    if (dst->src_paintwhite!=src->src_paintwhite)
        src->src_paintwhite = dst->src_paintwhite+1;
    integer_check(cmdline,nongui,cmdopt,&src->src_whitethresh,dst->src_whitethresh);
    }

    /* Shorthand the margins option if possible (v2.13) */
    margins_integercheck(cmdline,nongui,"-pad",&src->pad_left,dst->pad_left,
                                      &src->pad_top,dst->pad_top,
                                      &src->pad_right,dst->pad_right,
                                      &src->pad_bottom,dst->pad_bottom);
    integer_check(cmdline,nongui,"-debug",&src->debug,dst->debug);
    /*
    ** UNDOCUMENTED COMMAND-LINE ARGS
    */
    double_check(cmdline,nongui,"-whmax",&src->no_wrap_height_limit_inches,dst->no_wrap_height_limit_inches);
    double_check(cmdline,nongui,"-arlim",&src->no_wrap_ar_limit,dst->no_wrap_ar_limit);
    double_check(cmdline,nongui,"-rwmin",&src->little_piece_threshold_inches,dst->little_piece_threshold_inches);
    }


static void plus_minus_check(STRBUF *cmdline,STRBUF *nongui,char *optname,int *srcval,int dstval)

    {
/*
printf("@plus_minus_check, cmdline->s='%s', optname='%s', (*srcval)=%d, dstval=%d\n",
cmdline->s,optname,(*srcval),dstval);
*/
    if ((*srcval) != dstval)
        {
        strbuf_dsprintf(cmdline,nongui,"%s%s",optname,(dstval==1)?"":(dstval==0?"-":"+"));
        (*srcval)=dstval;
        }
    }


static void minus_check(STRBUF *cmdline,STRBUF *nongui,char *optname,int *srcval,int dstval)

    {
    if ((*srcval) != dstval)
        {
        strbuf_dsprintf(cmdline,nongui,"%s%s",optname,dstval?"":"-");
        (*srcval)=dstval;
        }
    }


static void minus_inverse(STRBUF *cmdline,STRBUF *nongui,char *optname,int *srcval,int dstval)

    {
    if ((*srcval) != dstval)
        {
        strbuf_dsprintf(cmdline,nongui,"%s%s",optname,dstval?"-":"");
        (*srcval)=dstval;
        }
    }


static void integer_check(STRBUF *cmdline,STRBUF *nongui,char *optname,int *srcval,int dstval)

    {
    if ((*srcval) != dstval)
        {
        strbuf_dsprintf(cmdline,nongui,"%s %d",optname,dstval);
        (*srcval)=dstval;
        }
    }


static void double_plus_check(STRBUF *cmdline,STRBUF *nongui,char *optname,double *srcval,
                              double dstval)

    {
/*
printf("dcheck: '%s' srcval=%g, dstval=%g\n",optname,(*srcval),dstval);
*/
    if ((*srcval) != dstval)
        {
        strbuf_dsprintf(cmdline,nongui,"%s %g%s",optname,fabs(dstval),dstval<0.?"+":"");
        (*srcval)=dstval;
        }
    }


static void double_check(STRBUF *cmdline,STRBUF *nongui,char *optname,double *srcval,double dstval)

    {
/*
printf("dcheck: '%s' srcval=%g, dstval=%g\n",optname,(*srcval),dstval);
*/
    if ((*srcval) != dstval)
        {
        strbuf_dsprintf(cmdline,nongui,"%s %g",optname,dstval);
        (*srcval)=dstval;
        }
    }


static void help_check(STRBUF *cmdline,STRBUF *nongui,char *optname,char *srcval,char *dstval)

    {
    if (strcmp(srcval,dstval))
        {
        if (dstval[0]=='\0')
            strbuf_dsprintf(cmdline,nongui,"%s-",optname);
        else
            strbuf_dsprintf(cmdline,nongui,"%s \"%s\"",optname,dstval);
        strcpy(srcval,dstval);
        }
    }


static void string_check(STRBUF *cmdline,STRBUF *nongui,char *optname,char *srcval,char *dstval)

    {
    if (strcmp(srcval,dstval))
        {
        if (in_string(dstval," ")>=0)
            strbuf_dsprintf(cmdline,nongui,"%s \"%s\"",optname,dstval);
        else
            strbuf_dsprintf(cmdline,nongui,"%s %s",optname,dstval);
        strcpy(srcval,dstval);
        }
    }


static void string_check_minus(STRBUF *cmdline,STRBUF *nongui,char *optname,char *srcval,
                               char *dstval)

    {
    if (strcmp(srcval,dstval))
        {
        if (dstval[0]=='\0')
            strbuf_dsprintf(cmdline,nongui,"%s-",optname);
        else if (in_string(dstval," ")>=0)
            strbuf_dsprintf(cmdline,nongui,"%s \"%s\"",optname,dstval);
        else
            strbuf_dsprintf(cmdline,nongui,"%s %s",optname,dstval);
        strcpy(srcval,dstval);
        }
    }


static void cropbox_check(STRBUF *cmdline,STRBUF *nongui,char *opt,K2CROPBOX *src,K2CROPBOX *dst)

    {
    if (cropbox_differ(src,dst))
        {
        int i;

        strbuf_dsprintf(cmdline,nongui,"%s",opt);
        for (i=0;i<4;i++)
            strbuf_dsprintf_no_space(cmdline,nongui,"%s%.4g%s",i==0?" ":",",dst->box[i],
                                    k2pdfopt_settings_unit_string(dst->units[i]));
        (*src)=(*dst);
        }
    }


static void notesets_check(STRBUF *cmdline,STRBUF *nongui,K2NOTESET *src,K2NOTESET *dst)

    {
    if (notesets_are_different(src,dst))
        {
        int i;

        strbuf_dsprintf(cmdline,nongui,"-nl-");
        for (i=0;i<dst->n;i++)
            {
            double m;
            m=(dst->notes[i].left+dst->notes[i].right)/2.;
            strbuf_dsprintf(cmdline,nongui,"-n%s%s %g,%g",m<=0.5?"l":"r",
                           dst->notes[i].pagelist,
                           dst->notes[i].left,
                           dst->notes[i].right);
            }
        src->n=dst->n;
        }
    }

        
static void cropboxes_check(STRBUF *cmdline,STRBUF *nongui,K2CROPBOXES *src,K2CROPBOXES *dst,
                            int maxguiboxes)

    {
    if (cropboxes_are_different(src,dst))
        {
        int i;
        STRBUF *ngui;

        strbuf_dsprintf(cmdline,NULL,"-cbox- -ibox-");
        for (i=0;i<dst->n;i++)
            {
            int c;

            if (dst->cropbox[i].cboxflags&K2CROPBOX_FLAGS_NOTUSED)
                continue;
            ngui = i<maxguiboxes ? NULL : nongui;
            strbuf_dsprintf(cmdline,ngui,"-%sbox%s",
                           (dst->cropbox[i].cboxflags&K2CROPBOX_FLAGS_IGNOREBOXEDAREA)?"i":"c",
                            dst->cropbox[i].pagelist);
            for (c=0;c<4;c++)
                strbuf_dsprintf_no_space(cmdline,ngui,"%s%.4g%s",c==0?" ":",",
                                         dst->cropbox[i].box[c],
                                         k2pdfopt_settings_unit_string(dst->cropbox[i].units[c]));
            src->cropbox[i]=dst->cropbox[i];
            }
        src->n=dst->n;
        }
    }


static int notesets_are_different(K2NOTESET *src,K2NOTESET *dst)

    {
    int i;

    if (src->n != dst->n)
        return(1);
    for (i=0;i<src->n;i++)
        if (notes_differ(&src->notes[i],&dst->notes[i]))
            return(1);
    return(0);
    }


static int cropboxes_are_different(K2CROPBOXES *src,K2CROPBOXES *dst)

    {
    int i;

    if (src->n != dst->n)
        return(1);
    for (i=0;i<src->n;i++)
        if (cropbox_differ(&src->cropbox[i],&dst->cropbox[i]))
            return(1);
    return(0);
    }


static int cropbox_differ(K2CROPBOX *src,K2CROPBOX *dst)

    {
    int i;

    if ((src->cboxflags&K2CROPBOX_FLAGS_NOTUSED) && (dst->cboxflags&K2CROPBOX_FLAGS_NOTUSED))
        return(0);
    if (src->cboxflags!=dst->cboxflags)
        return(1);
    if (stricmp(src->pagelist,dst->pagelist))
        return(1);
    for (i=0;i<4;i++)
        {
        if (fabs(src->box[i]-dst->box[i])>1e-6)
            return(1);
        if (src->units[i]!=dst->units[i])
            return(1);
        }
    return(0);
    }


static int notes_differ(K2NOTES *src,K2NOTES *dst)

    {
    if (stricmp(src->pagelist,dst->pagelist))
        return(1);
    if (src->left != dst->left)
        return(1);
    if (src->right != dst->right)
        return(1);
    return(0);
    }


/*
** Added in v2.13
*/        
/*
static void margins_doublecheck(STRBUF *cmdline,char *opt,double *sleft,double dleft,
                                double *stop,double dtop,
                                double *sright,double dright,
                                double *sbottom,double dbottom)

    {
    if (fabs(dbottom-dtop)<1e-6 && fabs(dbottom-dleft)<1e-6 && fabs(dbottom-dright)<1e-6
         && (fabs(dbottom-(*sbottom))>1e-6 || fabs(dtop-(*stop))>1e-6
              || fabs(dleft-(*sleft))>1e-6 || fabs(dright-(*sright))>1e-6))
        {
        strbuf_sprintf(cmdline,"%s %g",opt,dbottom);
        (*sleft)=(*sright)=(*stop)=(*sbottom)=dbottom;
        }
    else
        {
        char opt2[16];
        sprintf(opt2,"%sb",opt);
        double_check(cmdline,opt2,sbottom,dbottom);
        sprintf(opt2,"%st",opt);
        double_check(cmdline,opt2,stop,dtop);
        sprintf(opt2,"%sl",opt);
        double_check(cmdline,opt2,sleft,dleft);
        sprintf(opt2,"%sr",opt);
        double_check(cmdline,opt2,sright,dright);
        }
    }
*/



/*
** Added in v2.13
*/        
static void margins_integercheck(STRBUF *cmdline,STRBUF *nongui,char *opt,int *sleft,int dleft,
                                int *stop,int dtop,
                                int *sright,int dright,
                                int *sbottom,int dbottom)

    {
    if (dbottom==dtop && dbottom==dleft && dbottom==dright
         && (dbottom!=(*sbottom) || dtop!=(*stop) || dleft!=(*sleft)
                || dright!=(*sright)))
        {
        strbuf_dsprintf(cmdline,nongui,"%s %d",opt,dbottom);
        (*sleft)=(*sright)=(*stop)=(*sbottom)=dbottom;
        }
    else
        {
        char opt2[16];
        sprintf(opt2,"-%cb",opt[1]);
        integer_check(cmdline,nongui,opt2,sbottom,dbottom);
        sprintf(opt2,"-%ct",opt[1]);
        integer_check(cmdline,nongui,opt2,stop,dtop);
        sprintf(opt2,"-%cl",opt[1]);
        integer_check(cmdline,nongui,opt2,sleft,dleft);
        sprintf(opt2,"-%cr",opt[1]);
        integer_check(cmdline,nongui,opt2,sright,dright);
        }
    }


static void pagebreak_check(STRBUF *cmdline,STRBUF *nongui,int *srccolor,int dstcolor,int type)

    {
    if ((*srccolor)!=dstcolor)
        {
        (*srccolor)=dstcolor;
        if (dstcolor<0)
            strbuf_dsprintf(cmdline,nongui,"-bpm%s -1",type==1?"":"2");
        else
            strbuf_dsprintf(cmdline,nongui,"-bpm%s %g,%g,%g",type==1?"":"2",
                                ((dstcolor>>16)&0xff)/255.,
                                ((dstcolor>>8)&0xff)/255.,
                                (dstcolor&0xff)/255.);
        }
    }
#endif /* HAVE_K2GUI */







k2pdfopt_v2.54/k2pdfoptlib/k2gui_osdep.c

/*
** k2gui_osdep.c    K2pdfopt O/S-Dependent WILLUSGUI functions
**
** Copyright (C) 2020  http://willus.com
**
** This program is free software: you can redistribute it and/or modify
** it under the terms of the GNU Affero General Public License as
** published by the Free Software Foundation, either version 3 of the
** License, or (at your option) any later version.
**
** This program is distributed in the hope that it will be useful,
** but WITHOUT ANY WARRANTY; without even the implied warranty of
** MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
** GNU Affero General Public License for more details.
**
** You should have received a copy of the GNU Affero General Public License
** along with this program.  If not, see <http://www.gnu.org/licenses/>.
**
**
** VERSION HISTORY
**
**     See k2version.c.
**
*/

#include <k2pdfopt.h>

#ifdef HAVE_K2GUI
static K2GUI *k2gui;
static K2CONVBOX *k2gui_cbox;
static K2CONVBOX *k2gui_overlay;

#ifdef MSWINGUI
#include <windows.h>
#include <shlobj.h>
#endif

#ifdef MSWINGUI
LRESULT CALLBACK k2mswingui_cbox_process_messages(HWND hwnd,UINT iMsg,WPARAM wParam,LPARAM lParam);
LRESULT CALLBACK k2mswingui_overlay_process_messages(HWND hwnd,UINT iMsg,WPARAM wParam,LPARAM lParam);
LRESULT CALLBACK k2mswingui_process_messages(HWND hwnd,UINT iMsg,WPARAM wParam,LPARAM lParam);
#endif
static int k2gui_osdep_is_dialogbox_message(void *hwnd0,void *msg0);
static int k2gui_osdep_shiftkey_state(void);


short *k2gui_osdep_wide_cmdline(void)

    {
#ifdef MSWINGUI
    return((short *)GetCommandLineW());
#else
    return(NULL);
#endif
    }


void k2gui_osdep_init(K2GUI *k2gui0) /* ,void *hinst,void *hprevinst) */

    {
    k2gui=k2gui0;
    }


/*
** This function is the main thread which handles messages from either the
** conversion dialog box (including the buttons) or the overlay dialog box.
**
** If "converting", the dialog box is in the converting state, otherwise
** it has a different set of buttons and is in the "final" state.
**
** The translated message gets sent to the dialog box for all but the
** bitmap control.  The dialog box processing functions are:
**     1. k2mswingui_overlay_process_messages() (overlay)
**     2. k2mswingui_cbox_process_messages() (conversion)
**
** The bitmap control messages to that control are processed by the library
** function:  willusgui_sbitmap_proc_internal().
**
** procid==1 for conversion, 2 for overlay.
**
*/
int k2gui_osdep_window_proc_messages(WILLUSGUIWINDOW *win,void *semaphore,int procid,
                                     WILLUSGUICONTROL *closebutton)

    {
#ifdef MSWINGUI
    MSG msg;
    int done;
#if (WILLUSDEBUGX & 0x2000000)
k2dprintf("@k2gui_osdep_window_proc_messages, win=%p, winhand=%p\n",win,win->handle);
#endif


    done=0;
    while (win->handle!=NULL && GetMessage(&msg,NULL,0,0))
        {
#if (WILLUSDEBUGX & 0x2000000)
//if (msg.message!=0x113)
if (msg.message==0x111)
k2dprintf("k2gui_o_w_p_m: hwnd=%p, imsg=%04X, wparam=%d, conv=%d\n",msg.hwnd,msg.message,msg.wParam);
if (procid==2)
k2dprintf("    converting=%d\n",k2gui_overlay->converting);
#endif
        if (!done && semaphore!=NULL)
            {
            /* Is conversion complete? */
            if (willusgui_semaphore_status(semaphore)==1)
                {
#if (WILLUSDEBUGX & 0x2000000)
k2dprintf("k2gui_o_w_p_m:  DONE CREATING OVERLAY.  procid=%d\n",procid);
#endif
                done=1;
                /* Final print */
                if (procid==1)
                    {
#if (WILLUSDEBUGX & 0x2000000)
k2dprintf("k2gui_o_w_p_m:  CHANGING CONV BOX TO FINAL CONFIG.\n");
#endif
                    k2gui_cbox_final_print();
                    /* Change button to "Close" */
                    if (closebutton!=NULL)
                        k2gui_cbox_close_buttons();
                    }
                else
                    {
#if (WILLUSDEBUGX & 0x2000000)
k2dprintf("k2gui_o_w_p_m:  CHANGING OVERLAY BOX TO FINAL CONFIG.\n");
#endif
                    k2gui_overlay_final_print();
                    /* Change button to "Close" */
                    if (closebutton!=NULL)
                        k2gui_overlay_close_buttons();
                    }
                continue;
                }
            }

        /* This gets tab-stops to work */
        if (procid==2) /* Don't want tab stops if overlay window */
            {
            if (k2gui_overlay->converting!=1
                  || !k2gui_osdep_is_dialogbox_message((void *)win->handle,(void *)&msg))
                {
                TranslateMessage(&msg);
                DispatchMessage(&msg);
                }
            }
        else
            {
            if (!k2gui_osdep_is_dialogbox_message((void *)win->handle,(void *)&msg))
            // if (!IsDialogMessage((HWND)win->handle,&msg))
                {
                TranslateMessage(&msg);
                DispatchMessage(&msg);
                }
            }
        }
#if (WILLUSDEBUGX & 0x2000000)
k2dprintf("k2gui_o_w_p_m: EXITING\n"
          "               semaphore=%p, win->handle=%p\n",semaphore,win->handle);
k2dprintf("               done=%d\n",done);
k2dprintf("               msg.wParam=%d\n",msg.wParam);
#endif
    if (semaphore!=NULL)
        return(done);
    return(msg.wParam);
#else
    return(0);
#endif
    }


static int k2gui_osdep_is_dialogbox_message(void *hwnd0,void *msg0)

    {
#ifdef MSWINGUI
    HWND hwnd;
    MSG *msg;

    hwnd=(HWND)hwnd0;
    msg=(MSG*)msg0;
    /* Detect special keys to let through */
    if (msg->message==WM_KEYDOWN)
        {
        int shiftstate;

        shiftstate=k2gui_osdep_shiftkey_state();
/*
printf("wparam='%c', shiftstate=%X\n",msg->wParam,shiftstate);
*/
        if (msg->wParam=='D' && (shiftstate&0xc))
            SendMessage(hwnd,msg->message,msg->wParam|(shiftstate<<8),msg->lParam);
/*
printf("is_dialog:  keydown = %d, %d\n",(int)msg->wParam,(int)msg->lParam);
printf("   lshift = %d\n",GetKeyState(VK_LSHIFT));
printf("   rshift = %d\n",GetKeyState(VK_RSHIFT));
printf("   lctrl = %d\n",GetKeyState(VK_LCONTROL));
printf("   rctrl = %d\n",GetKeyState(VK_RCONTROL));
*/
        }
    return(IsDialogMessage(hwnd,msg));
#else
    return(0);
#endif
    }


static int k2gui_osdep_shiftkey_state(void)

    {
#ifdef MSWINGUI
    return(
           (GetKeyState(VK_LSHIFT)<0 ? 1 : 0)
         | (GetKeyState(VK_RSHIFT)<0 ? 2 : 0)
         | (GetKeyState(VK_LCONTROL)<0 ? 4 : 0)
         | (GetKeyState(VK_RCONTROL)<0 ? 8 : 0)
          );
#else
    return(0);
#endif
    }


/*
** Initialize and display main WILLUSGUI window
*/
void k2gui_osdep_main_window_init(WILLUSGUIWINDOW *win,int normal_size)

    {
#ifdef MSWINGUI
    static char *appname="k2pdfopt";
    WNDCLASSEX  wndclass;
    HICON       iconr,smalliconr;
    HWND hwnd;

#if (WILLUSDEBUGX & 0x2000)
printf("@k2gui_osdep_main_window_init\n");
#endif
    win_icons_from_exe((void **)&iconr,(void **)&smalliconr);
    wndclass.cbSize        = sizeof(wndclass);
    wndclass.style         = CS_SAVEBITS | CS_HREDRAW | CS_VREDRAW;
    wndclass.lpfnWndProc   = k2mswingui_process_messages;
    wndclass.cbClsExtra    = 0;
    wndclass.cbWndExtra    = 0;
    wndclass.hInstance     = (HINSTANCE)willusgui_instance();
    wndclass.hIcon         = iconr;
    wndclass.hCursor       = NULL; /* LoadCursor(NULL,IDC_ARROW); */
    wndclass.hbrBackground = (HBRUSH)(COLOR_WINDOW + 1);
    wndclass.lpszMenuName  = NULL;
    wndclass.lpszClassName = appname;
    wndclass.hIconSm       = smalliconr;
    RegisterClassEx(&wndclass);
    k2gui->mainwin.handle=NULL;
    hwnd = CreateWindow(appname,appname,WS_OVERLAPPEDWINDOW,
                        win->rect.left,win->rect.top,
                        win->rect.right-win->rect.left+1,
                        win->rect.bottom-win->rect.top+1,
                        NULL,NULL,(HINSTANCE)willusgui_instance(),NULL);
    /* Init menus */
    /* k2wingui_init_menus(k2wingui->hwnd); */
    ShowWindow(hwnd,normal_size ? SW_SHOWNORMAL : SW_MINIMIZE);
    UpdateWindow(hwnd);
    /*
    ** This handle actually gets assigned earlier--in k2mswingui_process_messages(),
    ** otherwise it is too late for some of the functions that need it, e.g.
    ** k2gui_osdep_window_menus_init().
    */
    win->handle=(void *)hwnd;
#else
    win->handle=NULL;
#endif
    }


/*
** Initialize and display k2pdfopt conversion dialog box.
*/
void k2gui_osdep_cbox_init(K2CONVBOX *k2cb0,WILLUSGUIWINDOW *win,WILLUSGUIWINDOW *parent,
                           void *hinst,int rgbcolor)

    {
#ifdef MSWINGUI
    static char *classname="k2gui_cbox";
    static char *title="K2pdfopt: Converting files...";
    static int class_registered=0;

    k2gui_cbox=k2cb0;
    /* Register class only once */
    if (!class_registered)
        {
        WNDCLASSEX  wndclass;
        static HBRUSH hbrush;

        hbrush = CreateSolidBrush(((rgbcolor&0xff0000)>>16)|(rgbcolor&0xff00)|((rgbcolor&0xff)<<16));
        wndclass.cbSize        = sizeof(wndclass);
        wndclass.style         = CS_SAVEBITS | CS_HREDRAW | CS_VREDRAW;
        wndclass.lpfnWndProc   = (WNDPROC)k2mswingui_cbox_process_messages;
        wndclass.cbClsExtra    = 0;
        wndclass.cbWndExtra    = 0;
        wndclass.hInstance     = (HINSTANCE)hinst;
        wndclass.hIcon         = NULL;
        wndclass.hCursor       = NULL;
        wndclass.hbrBackground = hbrush;
        wndclass.lpszMenuName  = NULL;
        wndclass.lpszClassName = classname;
        wndclass.hIconSm       = NULL;
        RegisterClassEx(&wndclass);
        class_registered=1;
#if (WILLUSDEBUGX & 0x2000)
printf("Class registered.\n");
#endif
        }
    /*
    ** This handle actually gets assigned earlier--in k2mswingui_process_messages(),
    ** otherwise it is too late for some of the functions that need it, e.g.
    ** k2gui_osdep_window_menus_init().
    */
    k2gui_cbox->mainwin.handle=NULL;
/*
printf("@(%d,%d), %d x %d\n",win->rect.left,win->rect.top,win->rect.right-win->rect.left+1,
win->rect.bottom-win->rect.top+1);
*/

    /*
    ** v2.02:  Use WS_OVERLAPPEDWINDOW instead of WS_OVERLAPPED so that we get a close
    **         and a minimize button.
    */
    win->handle = (void*)CreateWindow(classname,title,WS_OVERLAPPEDWINDOW,
                             win->rect.left,win->rect.top,
                             win->rect.right-win->rect.left+1,
                             win->rect.bottom-win->rect.top+1,
                             parent->handle,NULL,0,NULL);
    /*
    win->handle = (void*)CreateWindowEx(WS_EX_TOPMOST,classname,title,WS_OVERLAPPEDWINDOW,
                             win->rect.left,win->rect.top,
                             win->rect.right-win->rect.left+1,
                             win->rect.bottom-win->rect.top+1,
                             parent->handle,NULL,0,NULL);
    */
    ShowWindow(win->handle,SW_SHOW);
    UpdateWindow(win->handle);
#else
    win->handle=NULL;
#endif
    }


/*
** Initialize and display k2pdfopt overlay dialog box.
*/
void k2gui_osdep_overlay_init(K2CONVBOX *k2ol0,WILLUSGUIWINDOW *win,WILLUSGUIWINDOW *parent,
                              void *hinst,int rgbcolor)

    {
#ifdef MSWINGUI
    static char *classname="k2gui_overlay";
    static char *title="K2pdfopt: Creating overlay...";
    static int class_registered=0;

    k2gui_overlay=k2ol0;
    /* Register class only once */
    if (!class_registered)
        {
        WNDCLASSEX  wndclass;
        static HBRUSH hbrush;

        hbrush = CreateSolidBrush(((rgbcolor&0xff0000)>>16)|(rgbcolor&0xff00)|((rgbcolor&0xff)<<16));
        wndclass.cbSize        = sizeof(wndclass);
        wndclass.style         = CS_SAVEBITS | CS_HREDRAW | CS_VREDRAW;
        wndclass.lpfnWndProc   = (WNDPROC)k2mswingui_overlay_process_messages;
        wndclass.cbClsExtra    = 0;
        wndclass.cbWndExtra    = 0;
        wndclass.hInstance     = (HINSTANCE)hinst;
        wndclass.hIcon         = NULL;
        wndclass.hCursor       = NULL;
        wndclass.hbrBackground = hbrush;
        wndclass.lpszMenuName  = NULL;
        wndclass.lpszClassName = classname;
        wndclass.hIconSm       = NULL;
        RegisterClassEx(&wndclass);
        class_registered=1;
#if (WILLUSDEBUGX & 0x2000)
printf("Class registered.\n");
#endif
        }
    /*
    ** This handle actually gets assigned earlier--in k2mswingui_process_messages(),
    ** otherwise it is too late for some of the functions that need it, e.g.
    ** k2gui_osdep_window_menus_init().
    */
    k2gui_overlay->mainwin.handle=NULL;
/*
printf("@(%d,%d), %d x %d\n",win->rect.left,win->rect.top,win->rect.right-win->rect.left+1,
win->rect.bottom-win->rect.top+1);
*/

    /*
    ** v2.02:  Use WS_OVERLAPPEDWINDOW instead of WS_OVERLAPPED so that we get a close
    **         and a minimize button.
    */
    win->handle = (void*)CreateWindow(classname,title,WS_OVERLAPPEDWINDOW,
                             win->rect.left,win->rect.top,
                             win->rect.right-win->rect.left+1,
                             win->rect.bottom-win->rect.top+1,
                             parent->handle,NULL,0,NULL);
    /*
    win->handle = (void*)CreateWindowEx(WS_EX_TOPMOST,classname,title,WS_OVERLAPPEDWINDOW,
                             win->rect.left,win->rect.top,
                             win->rect.right-win->rect.left+1,
                             win->rect.bottom-win->rect.top+1,
                             parent->handle,NULL,0,NULL);
    */
    ShowWindow(win->handle,SW_SHOW);
    UpdateWindow(win->handle);
#else
    win->handle=NULL;
#endif
    }


/*
** If changing is non-zero, the user is re-sizing the window.
*/
void k2gui_osdep_main_repaint(int changing)

    {
#ifdef MSWINGUI
    PAINTSTRUCT ps;
    BeginPaint((HWND)k2gui->mainwin.handle,&ps);
    /* Invalidate the entire window */
    /*
    ** Calling InvalidateRect() will cause all child windows to automatically
    ** re-draw if necessary during a move.  Response is faster if you don't do this.
    ** (Child windows will re-draw after the move completes.)
    */
    /* InvalidateRect((HWND)k2gui->mainwin.handle,NULL,0); */
    k2gui_main_repaint(changing);
    EndPaint((HWND)k2gui->mainwin.handle,&ps);
#endif
    }


/*
** MS-Windows specific support functions (callback procedures)
*/
#ifdef MSWINGUI
LRESULT CALLBACK k2mswingui_cbox_process_messages(HWND hwnd,UINT iMsg,WPARAM wParam,LPARAM lParam)

    {
#if (WILLUSDEBUGX & 0x2000000)
if (iMsg!=WM_MOUSEFIRST && iMsg!=WM_SETCURSOR && iMsg!=WM_NCHITTEST 
                        && iMsg!=WM_NCMOUSEMOVE && iMsg!=WM_TIMER)
k2dprintf("CONVERT hwnd=%p, iMsg = 0x%X, wParam=0x%X, lParam=0x%X\n",(void *)hwnd,(int)iMsg,(int)wParam,(int)lParam);
#endif
    if (k2gui_cbox->mainwin.handle==NULL)
        k2gui_cbox->mainwin.handle=hwnd;
    switch (iMsg)
        {
        case WM_CREATE:
            return(0);
        /* v2.02:  Echo any minimize/maximize/restore click to the main window also. */
        case WM_SYSCOMMAND:
            if (wParam==SC_MINIMIZE)
                ShowWindow((HWND)k2gui->mainwin.handle,SW_MINIMIZE);
            else if (wParam==SC_MAXIMIZE)
                ShowWindow((HWND)k2gui->mainwin.handle,SW_MAXIMIZE);
            else if (wParam==SC_RESTORE)
                ShowWindow((HWND)k2gui->mainwin.handle,SW_RESTORE);
            break;
        /* v2.02:  Limit max size of dialog box to the original size */
        case WM_GETMINMAXINFO:
            {
            MINMAXINFO *mmi;
            mmi=(MINMAXINFO *)lParam;
            mmi->ptMaxSize.x = k2gui_cbox->mainwin.rect.right - k2gui_cbox->mainwin.rect.left+1;
            mmi->ptMaxSize.y = k2gui_cbox->mainwin.rect.bottom - k2gui_cbox->mainwin.rect.top+1;
            return(0);
            }
        case WM_DRAWITEM:
            {
            int buttonid;

            buttonid=(int)wParam;
            if (buttonid>=3 && buttonid<=5)
                {
                LPDRAWITEMSTRUCT lpdis;
                int buttoncolor,cav,textcolor;
                
                buttoncolor=k2gui_cbox->control[buttonid-2].color;
                lpdis=(LPDRAWITEMSTRUCT)((size_t)lParam);
                cav=(0.11*((buttoncolor&0xff0000)>>16)
                       + 0.59*((buttoncolor&0xff00)>>8)
                       + 0.3*(buttoncolor&0xff));
                textcolor = cav>128 ? 0 : 0xffffff;
                winmbox_button_draw((void *)lpdis->hDC,(void *)&lpdis->rcItem,
                                     lpdis->itemState,buttoncolor,(void *)k2gui_cbox->bf.handle,
                                     k2gui_cbox->control[buttonid-2].name,textcolor);
                }
            return(1);
            }
        case WM_COMMAND:
/*
willusgui_dprintf(ANSI_WHITE "CONVERT WM_COMMAND: iMsg=%d, wParam=%d(lo),%d(hi), lParam=%d\n",(int)iMsg,(int)LOWORD(wParam),(int)HIWORD(wParam),(int)lParam);
*/
            /* Focus moved to "convert" button? */
            if (LOWORD(wParam)==10 && HIWORD(wParam)==EN_SETFOCUS)
                {
                k2gui_cbox_draw_defbutton_border(1);
                break;
                }
            /* Focus moved away from "convert" button? */
            if (LOWORD(wParam)==10 && HIWORD(wParam)==EN_KILLFOCUS)
                {
                k2gui_cbox_draw_defbutton_border(0);
                break;
                }
            if (LOWORD(wParam)>=0 && LOWORD(wParam)<=5)
                {
                k2gui_cbox->status=LOWORD(wParam);
                /* ESC press?  If so, status = -1 */
                if (k2gui_cbox->status==2)
                    k2gui_cbox->status=-1;
                /* Enter press? */
                else if (k2gui_cbox->status==1)
                    {
                    /* If abort/done button, status=1 */
                    if (GetFocus()==k2gui_cbox->control[1].handle)
                        k2gui_cbox->status=1;
                    /*
                    else if (GetFocus()==k2gui_cbox->b2_hwnd)
                        k2gui_cbox->status=2;
                    else if (GetFocus()==k2gui_cbox->b3_hwnd)
                        k2gui_cbox->status=3;
                    */
                    else if (k2gui_cbox->control[1].name[0]=='*')
                        k2gui_cbox->status=1;
                    /*
                    else if (k2gui_cbox->b2[0]=='*')
                        k2gui_cbox->status=2;
                    else if (k2gui_cbox->b3[0]=='*')
                        k2gui_cbox->status=3;
                    */
                    else
                        k2gui_cbox->status=4;
                    }
                else
                    /* Button press.  Status = button index pressed. */
                    k2gui_cbox->status -= 2;
#if (WILLUSDEBUGX & 0x2000000)
k2dprintf("\nCONVERT MSG: k2gui_cbox->status=%d\n\n",k2gui_cbox->status);
#endif
                if (k2gui_cbox->status!=2 && k2gui_cbox->status!=3)
                    {
                    SendMessage(hwnd,WM_CLOSE,0,0);
                    return(0);
                    }
                else if (k2gui_cbox->status==2)
                    k2gui_cbox_open_files();
                else if (k2gui_cbox->status==3)
                    k2gui_cbox_open_folders();
                }
            break;
        /*
        case WM_QUIT:
            k2gui_cbox->status=-1;
            k2gui_cbox_destroy();
            return(0);
        */
        case WM_CLOSE:
            k2gui_cbox_destroy();
            return(0);
        case WM_DESTROY:
            return(0);
        }
    return(DefWindowProc(hwnd,iMsg,wParam,lParam));
    }

/*
** Handle keystrokes / button presses to the overlay window.
** Bitmap stuff is handled by the BITMAP_CONTROL in wgui.c
**
*/
LRESULT CALLBACK k2mswingui_overlay_process_messages(HWND hwnd,UINT iMsg,WPARAM wParam,LPARAM lParam)

    {
#if (WILLUSDEBUGX & 0x2000000)
if (iMsg!=WM_MOUSEFIRST && iMsg!=WM_SETCURSOR && iMsg!=WM_NCHITTEST 
                        && iMsg!=WM_NCMOUSEMOVE && iMsg!=WM_TIMER)
willusgui_dprintf("OVERLAY: hwnd=%p, iMsg = 0x%X, wParam=0x%X, lParam=0x%X\n",(void*)hwnd,(int)iMsg,(int)wParam,(int)lParam);
#endif
/*
if (iMsg!=WM_MOUSEFIRST && iMsg!=WM_SETCURSOR && iMsg!=WM_NCHITTEST 
                        && iMsg!=WM_NCMOUSEMOVE && iMsg!=WM_TIMER
if (iMsg!=0xAE && iMsg!=0xC && iMsg!=0x20)
printf("OVERLAY iMsg = 0x%X, wParam=0x%X, lParam=0x%X\n",(int)iMsg,(int)wParam,(int)lParam);
*/
    if (k2gui_overlay->mainwin.handle==NULL)
        k2gui_overlay->mainwin.handle=hwnd;
    switch (iMsg)
        {
        case WM_CREATE:
            return(0);
        /* v2.02:  Echo any minimize/maximize/restore click to the main window also. */
        case WM_SYSCOMMAND:
            if (wParam==SC_MINIMIZE)
                ShowWindow((HWND)k2gui->mainwin.handle,SW_MINIMIZE);
            else if (wParam==SC_MAXIMIZE)
                ShowWindow((HWND)k2gui->mainwin.handle,SW_MAXIMIZE);
            else if (wParam==SC_RESTORE)
                ShowWindow((HWND)k2gui->mainwin.handle,SW_RESTORE);
            break;
        /* v2.02:  Limit max size of dialog box to the original size */
        case WM_GETMINMAXINFO:
            {
            MINMAXINFO *mmi;
            mmi=(MINMAXINFO *)lParam;
            mmi->ptMaxSize.x = k2gui_overlay->mainwin.rect.right - k2gui_overlay->mainwin.rect.left+1;
            mmi->ptMaxSize.y = k2gui_overlay->mainwin.rect.bottom - k2gui_overlay->mainwin.rect.top+1;
            return(0);
            }
        case WM_KEYDOWN:
            if (k2gui_overlay->control[0].rectmarked.left > -9000)
                {
                SendMessage((HWND)k2gui_overlay->control[0].handle,iMsg,wParam,lParam);
                return(0);
                }
            break;
        case WM_CHAR:
            /* NOTE: ESC or ENTER during overlay bitmap creation generate WM_COMMAND */
            if (wParam==0x1b) /* ESC */
                {
                /* Need to see if rectangle is drawn...if so, send ESC to bitmap window */
                if (k2gui_overlay->control[0].rectmarked.left > -9000)
                    {
                    /* Send ESC to bitmap control */
                    k2gui_overlay->status=0;
                    SendMessage((HWND)k2gui_overlay->control[0].handle,WM_CHAR,0x1b,0);
                    return(0);
                    }
                k2gui_overlay->status=-1;
                SendMessage(hwnd,WM_CLOSE,0,0);
                return(0);
                }
            else if (wParam==0xd || wParam=='s' || wParam=='S' || wParam=='M' || wParam=='m')
                {
                k2gui_overlay_store_margins(&k2gui_overlay->control[0]);
                k2gui_overlay->status=1;
                SendMessage(hwnd,WM_CLOSE,0,0);
                return(0);
                }
            else if (wParam=='r' || wParam=='R')
                {
                k2gui_overlay_reset_margins();
                k2gui_overlay->status=1;
                SendMessage(hwnd,WM_CLOSE,0,0);
                return(0);
                }
            else if (wParam=='c' || wParam=='C')
                {
                k2gui_overlay->status=-1;
                SendMessage(hwnd,WM_CLOSE,0,0);
                return(0);
                }
            else
                k2gui_overlay->status=0;
            if (k2gui_overlay->control[0].rectmarked.left > -9000)
                {
                SendMessage((HWND)k2gui_overlay->control[0].handle,iMsg,wParam,lParam);
                return(0);
                }
            break;
        case WM_DRAWITEM:
            {
            int buttonid;

            buttonid=(int)wParam;
            if (buttonid>=3 && buttonid<=5)
                {
                LPDRAWITEMSTRUCT lpdis;
                int buttoncolor,cav,textcolor;
                
                buttoncolor=k2gui_overlay->control[buttonid-2].color;
                lpdis=(LPDRAWITEMSTRUCT)((size_t)lParam);
                cav=(0.11*((buttoncolor&0xff0000)>>16)
                       + 0.59*((buttoncolor&0xff00)>>8)
                       + 0.3*(buttoncolor&0xff));
                textcolor = cav>128 ? 0 : 0xffffff;
                winmbox_button_draw((void *)lpdis->hDC,(void *)&lpdis->rcItem,
                                     lpdis->itemState,buttoncolor,(void *)k2gui_overlay->bf.handle,
                                     k2gui_overlay->control[buttonid-2].name,textcolor);
                }
            return(1);
            }
        case WM_COMMAND:
#if (WILLUSDEBUGX & 0x2000000)
willusgui_dprintf(ANSI_WHITE "OVERLAY WM_COMMAND: wParam=%d(LoWord),%d(HiWord), lParam=%d\n",(int)LOWORD(wParam),(int)HIWORD(wParam),(int)lParam);
#endif
            /*
            ** Don't really need to move button focus because
            ** (1) During overlay bitmap creation, there is only one button (abort), and
            ** (2) During rectangle drawing, the tab button is disabled.
            */
            /* Focus moved to "convert" button? */
            /*
            if (LOWORD(wParam)==10 && HIWORD(wParam)==EN_SETFOCUS)
                {
                k2gui_overlay_draw_defbutton_border(1);
                break;
                }
            */
            /* Focus moved away from "convert" button? */
            /*
            if (LOWORD(wParam)==10 && HIWORD(wParam)==EN_KILLFOCUS)
                {
                k2gui_overlay_draw_defbutton_border(0);
                break;
                }
            */
            /* If converting, there is only one option: Abort */
            if (k2gui_overlay->converting==1)
                {
                k2gui_overlay->status=0;
                SendMessage(hwnd,WM_CLOSE,0,0);
                return(0);
                }
            /*
            ** 3 = Select
            ** 4 = Reset Margins
            ** 5 = Cancel
            */
            if (LOWORD(wParam)>=0 && LOWORD(wParam)<=5)
                {
                k2gui_overlay->status=LOWORD(wParam);
                /* Store */
                if (k2gui_overlay->status==3)
                    {
                    k2gui_overlay->status=1;
                    k2gui_overlay_store_margins(&k2gui_overlay->control[0]);
                    SendMessage(hwnd,WM_CLOSE,0,0);
                    return(0);
                    }
                /* Reset margins */
                if (k2gui_overlay->status==4)
                    {
                    k2gui_overlay_reset_margins();
                    k2gui_overlay->status=1;
                    SendMessage(hwnd,WM_CLOSE,0,0);
                    return(0);
                    }
                /* Cancel */
                if (k2gui_overlay->status==5)
                    {
                    k2gui_overlay->status=-1;
                    SendMessage(hwnd,WM_CLOSE,0,0);
                    return(0);
                    }
                }
            break;
        /*
        case WM_QUIT:
            k2gui_overlay->status=-1;
            k2gui_overlay_destroy();
            return(0);
        */
        case WM_CLOSE:
            k2gui_overlay_destroy();
            return(0);
        case WM_DESTROY:
            return(0);
        }
#if (WILLUSDEBUGX & 0x2000000)
willusgui_dprintf("OVERLAY:  k2gui_overlay->status=%d\n",k2gui_overlay->status);
#endif
    return(DefWindowProc(hwnd,iMsg,wParam,lParam));
    }


LRESULT CALLBACK k2mswingui_process_messages(HWND hwnd,UINT iMsg,WPARAM wParam,LPARAM lParam)

    {
    WILLUSGUIMESSAGE *message,_message;
    static int gotmw=0;

#if (WILLUSDEBUGX & 0x2000000)
/*
if (iMsg!=WM_MOUSEFIRST && iMsg!=WM_SETCURSOR && iMsg!=WM_NCHITTEST 
                        && iMsg!=WM_NCMOUSEMOVE && iMsg!=WM_TIMER)
*/
if (iMsg==0x11111)
k2dprintf(ANSI_CYAN "MAINWIN: hwnd=%p, iMsg = 0x%X, wParam=0x%X, lParam=0x%X" ANSI_NORMAL "\n",(void *)hwnd,(int)iMsg,(int)wParam,(int)lParam);
#endif
/*
#if (WILLUSDEBUGX & 0x4000)
if (iMsg==WM_CONTEXTMENU)
printf("ContextMenu.\n");
#endif
*/
    message=&_message;
    if (k2gui->mainwin.handle==NULL)
        k2gui->mainwin.handle=hwnd;
    if (k2gui->mainwin.handle == hwnd)
        message->control = &k2gui->mainwin;
    else
        {
        int i;
        for (i=0;i<k2gui->ncontrols;i++)
            {
            if (k2gui->control[i].handle == hwnd)
                break;
            if (k2gui->control[i].type==WILLUSGUICONTROL_TYPE_UPDOWN
                        && (k2gui->control[i].subhandle[0]==hwnd
                                || k2gui->control[i].subhandle[1]==hwnd))
                break;
            if (k2gui->control[i].type==WILLUSGUICONTROL_TYPE_UPDOWN2
                        && (k2gui->control[i].subhandle[0]==hwnd
                                || k2gui->control[i].subhandle[1]==hwnd
                                || k2gui->control[i].subhandle[2]==hwnd
                                || k2gui->control[i].subhandle[3]==hwnd))
                break;
            }
        if (i<k2gui->ncontrols)
            message->control = &k2gui->control[i];
        else
            message->control = &k2gui->mainwin;
        }
    /* Turn special keys into other actions */
    /* Ctrl-D or I into Menu selection for call to k2gui_display_info() */
    if (iMsg==WM_KEYDOWN)
        {
        if ((wParam&0xff)=='I' || ((wParam&0xff)=='D' && (wParam&0xc00)>0))
            {
            iMsg=WM_COMMAND;
            wParam=712;
            lParam=0;
            }
        else
            return(0);
        }
        
    switch (iMsg)
        {
//         case WM_GETICON:
// printf("Geticon: ftype=%s\n",wParam==ICON_BIG ? "big" : "small");
//             return(LoadIcon(k2wingui->hinst,"k2pdfopt"));
        case WM_RBUTTONDOWN:
            message->guiaction = WILLUSGUIACTION_RBUTTONDOWN;
            message->param[0] = LOWORD(lParam);
            message->param[1] = HIWORD(lParam);
            k2gui_process_message(message);
            return(0);
            break;
        case WM_MOUSEWHEEL:
            {
            WILLUSGUICONTROL *control;
            int i;

            if (gotmw)
                break;
            gotmw=1;
            control=NULL;
            if (k2gui==NULL)
                break;
            for (i=0;i<k2gui->ncontrols;i++)
                if (!strcmp(k2gui->control[i].name,"previewwin"))
                    {
                    control=&k2gui->control[i];
                    break;
                    }
            if (control!=NULL && control->handle!=NULL)
                willusgui_sbitmap_proc(control->handle,(int)iMsg,(int)wParam,(void *)lParam);
            gotmw=0;
            break;
            }
        case WM_DRAWITEM:
            {
            int controlid;
            int subid;
            static char *ud2text[]={"_dleft_","_left_","_right_","_dright_"};

            controlid=LOWORD(wParam)-100;
            subid=-1;
            while (controlid >= 100)
                {
                controlid-=100;
                subid++;
                }
/*
#if (WILLUSDEBUGX & 0x4000)
printf("DRAWITEM: controlid=%d of %d\n",controlid,k2gui->ncontrols);
printf("      name = %s\n",k2gui->control[controlid].name);
printf("      type = %d, subid = %d\n",k2gui->control[controlid].type,subid);
#endif
*/
            if (controlid>=0 && controlid<k2gui->ncontrols 
                       && (k2gui->control[controlid].type==WILLUSGUICONTROL_TYPE_BUTTON 
                            || k2gui->control[controlid].type==WILLUSGUICONTROL_TYPE_CHECKBOX
                            || subid>=0))
                {
                LPDRAWITEMSTRUCT lpdis;
                int cav,textcolor,checkbox;
                char buttontext[32];

                checkbox = (k2gui->control[controlid].type==WILLUSGUICONTROL_TYPE_CHECKBOX);
                lpdis=(LPDRAWITEMSTRUCT)lParam;
                k2gui_control_select(controlid,lpdis->itemState&ODS_SELECTED);
/*
printf("       itemstate = %x\n",lpdis->itemState);
printf("       itemstate selected = %s\n",lpdis->itemState&ODS_SELECTED ? "YES" : "NO");
*/
                /*
                if ((lpdis->itemState&ODS_SELECTED) && buttonindex>=2 && buttonindex<=5)
                    {
                    buttondown=buttonindex;
                    bdtcount=0;
                    }
                else if (!(lpdis->itemState&ODS_SELECTED) && buttonindex>=2 && buttonindex<=5)
                    {
                    if (buttondown==buttonindex)
                        {
                        buttondown=0;
                        bdtcount=0;
                        }
                    }
                */
                cav=(0.11*((k2gui->control[controlid].color&0xff0000)>>16)
                       + 0.59*((k2gui->control[controlid].color&0xff00)>>8)
                       + 0.3*(k2gui->control[controlid].color&0xff));
                textcolor = cav>128 ? 0 : 0xffffff;
/*
printf("textcolor=%6x, ccolor=%6x, text='%s', fonthandle=%p\n",
textcolor,k2gui->control[controlid].color,
k2gui->control[controlid].text,
k2gui->control[controlid].font.handle);
*/
                if (k2gui->control[controlid].type == WILLUSGUICONTROL_TYPE_UPDOWN)
                    strcpy(buttontext,subid==0 ? "_up_" : "_down_");
                else if (k2gui->control[controlid].type == WILLUSGUICONTROL_TYPE_UPDOWN2)
                    strcpy(buttontext,ud2text[subid]);
                else /* if (checkbox) */
                    strcpy(buttontext,k2gui->control[controlid].label);
/*
                else 
                    strcpy(buttontext,k2gui->control[controlid].name);
*/
/*
printf("button_draw: %s\n",buttontext);
*/
                if (checkbox)
                    winmbox_checkbox_button_draw((void *)lpdis->hDC,
                                                 (void *)&lpdis->rcItem,
                                     lpdis->itemState,
                                     (void *)k2gui->control[controlid].font.handle,
                                     buttontext,textcolor,
                               k2gui->control[controlid].attrib&WILLUSGUICONTROL_ATTRIB_CHECKED,
                               &k2gui->bgbmp,k2gui->control[controlid].rect.left,
                                             k2gui->control[controlid].rect.top);
                else
                    winmbox_button_draw((void *)lpdis->hDC,(void *)&lpdis->rcItem,
                                     lpdis->itemState,k2gui->control[controlid].color,
                                     (void *)k2gui->control[controlid].font.handle,
                                     buttontext,textcolor);
                }
            return(1);
            }
        case WM_CREATE:
            message->guiaction = WILLUSGUIACTION_CREATE;
            k2gui_process_message(message);
            return(0);
        case WM_TIMER:
            k2gui_timer_event();
            return(0);
        case WM_DROPFILES:
            message->guiaction = WILLUSGUIACTION_DROPFILES;
            message->ptr[0] = (void *)wParam;
            k2gui_process_message(message);
            return(0);
/*
case WM_SETFOCUS:
printf("WM_SETFOCUS on main.\n");
break;
*/
        case WM_KILLFOCUS:
            message->guiaction = WILLUSGUIACTION_LOSTFOCUS;
            k2gui_process_message(message);
            return(0);
        case WM_COMMAND:
            {
            int code,child_id,i;
            HWND childwin;
            WILLUSGUICONTROL *control;

            code = HIWORD(wParam);
            child_id = LOWORD(wParam);
            childwin = (HWND)lParam;
            control=NULL;
            for (i=0;i<k2gui->ncontrols;i++)
                if (k2gui->control[i].handle == childwin)
                    {
                    control = &k2gui->control[i];
                    break;
                    }
/*
printf("k2gui_osdep WM_COMMAND, code=%d, cindex=%d, child_id=%d\n",code,control!=NULL?i:-1,child_id);
if (code==EN_KILLFOCUS || code==BN_KILLFOCUS || LBN_KILLFOCUS || CBN_KILLFOCUS)
printf("Got killfocus.\n");
*/
            /*
            ** Handle SETFOCUS.
            */
            if (code==EN_SETFOCUS || code==BN_SETFOCUS || code==LBN_SETFOCUS || code==CBN_SETFOCUS)
                 {
                 if (control!=NULL)
                     {
                     message->control=control;
                     message->guiaction=WILLUSGUIACTION_SETFOCUS;
                     k2gui_process_message(message);
                     }
                 return(DefWindowProc(hwnd,iMsg,wParam,lParam));
                 }

            /* 1 = ENTER PRESS TO MAIN WINDOW--Use GetFocus() to see which button has focus */
            /* 2 = ESC PRESS TO MAIN WINDOW */
            if (child_id==2)
                {
                message->guiaction = WILLUSGUIACTION_ESC_PRESS;
                k2gui_process_message(message);
                return(0);
                }
            if (child_id==1)
                {
                message->guiaction = WILLUSGUIACTION_ENTER_PRESS;
                k2gui_process_message(message);
                return(0);
                }
            if (childwin==NULL && child_id>=700 && child_id<=799)
                {
                message->guiaction=WILLUSGUIACTION_MENU_SELECTION;
                message->param[0]=child_id;
                k2gui_process_message(message);
                return(0);
                }
            control=NULL;
            /* Find the child window's control */
            for (i=0;i<k2gui->ncontrols;i++)
                {
                control = &k2gui->control[i];
                if (control->handle == childwin)
                    break;
                if (control->type == WILLUSGUICONTROL_TYPE_UPDOWN
                           && control->subhandle[0] == childwin)
                    {
                    message->control=control;
                    message->guiaction=WILLUSGUIACTION_UPDOWN_UP;
                    k2gui_process_message(message);
                    return(DefWindowProc(hwnd,iMsg,wParam,lParam));
                    }
                if (control->type == WILLUSGUICONTROL_TYPE_UPDOWN
                           && control->subhandle[1] == childwin)
                    {
                    message->control=control;
                    message->guiaction=WILLUSGUIACTION_UPDOWN_DOWN;
                    k2gui_process_message(message);
                    return(DefWindowProc(hwnd,iMsg,wParam,lParam));
                    }
                if (control->type == WILLUSGUICONTROL_TYPE_UPDOWN2
                           && control->subhandle[0] == childwin)
                    {
                    message->control=control;
                    message->guiaction=WILLUSGUIACTION_UPDOWN2_DLEFT;
                    k2gui_process_message(message);
                    return(DefWindowProc(hwnd,iMsg,wParam,lParam));
                    }
                if (control->type == WILLUSGUICONTROL_TYPE_UPDOWN2
                           && control->subhandle[1] == childwin)
                    {
                    message->control=control;
                    message->guiaction=WILLUSGUIACTION_UPDOWN2_LEFT;
                    k2gui_process_message(message);
                    return(DefWindowProc(hwnd,iMsg,wParam,lParam));
                    }
                if (control->type == WILLUSGUICONTROL_TYPE_UPDOWN2
                           && control->subhandle[2] == childwin)
                    {
                    message->control=control;
                    message->guiaction=WILLUSGUIACTION_UPDOWN2_RIGHT;
                    k2gui_process_message(message);
                    return(DefWindowProc(hwnd,iMsg,wParam,lParam));
                    }
                if (control->type == WILLUSGUICONTROL_TYPE_UPDOWN2
                           && control->subhandle[3] == childwin)
                    {
                    message->control=control;
                    message->guiaction=WILLUSGUIACTION_UPDOWN2_DRIGHT;
                    k2gui_process_message(message);
                    return(DefWindowProc(hwnd,iMsg,wParam,lParam));
                    }
                }
            if (i<k2gui->ncontrols)
                message->control = control;
            else
                control = message->control = &k2gui->mainwin;
            /*
            ** For drop-down lists, only process selection changes
            ** Let windows handle everything else.
            */
            if (control->type==WILLUSGUICONTROL_TYPE_DROPDOWNLIST
                      && code!=LBN_SELCHANGE && code!=CBN_SELCHANGE)
                return(DefWindowProc(hwnd,iMsg,wParam,lParam));
            /*
            ** For edit boxes, only process loss of focus.
            ** Let windows handle everything else.
            */
            if ((control->type==WILLUSGUICONTROL_TYPE_EDITBOX || control->type==WILLUSGUICONTROL_TYPE_UPDOWN
                    || control->type==WILLUSGUICONTROL_TYPE_UPDOWN2) && code!=EN_KILLFOCUS)
                return(DefWindowProc(hwnd,iMsg,wParam,lParam));
/*
            if (code==EN_KILLFOCUS)
                message->guiaction = WILLUSGUIACTION_LOSTFOCUS;
            else if (code==LBN_SELCHANGE || code==CBN_SELCHANGE)
{
printf("Selection change....\n");
                message->guiaction = WILLUSGUIACTION_SELECTION_CHANGE;
}
            else
*/
/*
printf("Treating as control press (id=%d)\n",child_id);
printf("code=%d, control->index=%d\n",code,control->index);
*/
            message->guiaction = WILLUSGUIACTION_CONTROL_PRESS;
            k2gui_process_message(message);
            return(DefWindowProc(hwnd,iMsg,wParam,lParam));
            }
        case WM_CONTEXTMENU:
            {
            int i;
            HWND childwin;
            WILLUSGUICONTROL *control;

            childwin = (HWND)wParam;
            control=NULL;
            for (i=0;i<k2gui->ncontrols;i++)
                if (k2gui->control[i].handle == childwin)
                    {
                    control = &k2gui->control[i];
                    break;
                    }
            if (control!=NULL)
                {
                message->control=control;
                message->guiaction = WILLUSGUIACTION_CONTEXTMENU;
                k2gui_process_message(message);
                }
            return(DefWindowProc(hwnd,iMsg,wParam,lParam));
            }
/*
        case WM_LBUTTONUP:
            return(testgui_handle_request(hwnd,-2,wParam,lParam));
break;
*/
        case WM_GETMINMAXINFO:
            {
            MINMAXINFO *mmi;

            message->guiaction = WILLUSGUIACTION_GETMINSIZE;
            k2gui_process_message(message);
            mmi=(MINMAXINFO *)lParam;
            mmi->ptMinTrackSize.x = message->param[0];
            mmi->ptMinTrackSize.y = message->param[1];
            return(0);
            }
        case WM_WINDOWPOSCHANGING:
        case WM_WINDOWPOSCHANGED:
            {
            WINDOWPOS *wpos;

            message->guiaction = WILLUSGUIACTION_WINDOWSIZECHANGE;
            wpos = (WINDOWPOS *)lParam;
            message->param[0] = wpos->cx;
            message->param[1] = wpos->cy;
            k2gui_process_message(message);
            wpos->cx = message->param[0];
            wpos->cy = message->param[1];
            break;
            }
        case WM_ENTERSIZEMOVE:
            message->guiaction = WILLUSGUIACTION_STARTING_RESIZE;
            k2gui_process_message(message);
            break;
        case WM_EXITSIZEMOVE:
            message->guiaction = WILLUSGUIACTION_ENDING_RESIZE;
            k2gui_process_message(message);
            break;
/*
        case WM_CONTEXTMENU:
            break;
        case WM_CHAR:
            if (wParam==0x1b || wParam=='x')
                {
                DestroyWindow(hwnd);
                return(0);
                }
*/
        /* WM_PAINT will paint whole window, so ignore "Erase Background" request. */
        case WM_ERASEBKGND:
            return(1);
/*
        case WM_MENUCOMMAND:
printf("menucommand.  hiword(wparam)=%x, loword(wparam)=%d\n",HIWORD(wParam),LOWORD(wParam));
printf("              lparam=%d\n",lParam);
            break;
*/
        case WM_PAINT:
#if (WILLUSDEBUGX & 0x2000)
printf("WM_PAINT...\n");
#endif
            message->guiaction = WILLUSGUIACTION_REPAINT;
            k2gui_process_message(message);
            break; /* Do NOT return 0 here--causes infinite loop. */
        /*
        ** Close should destroy the main window LAST, which will then send
        ** the WM_DESTROY message, which should post a quit() call to kill
        ** the messaging thread.
        */
        case WM_CLOSE:
#if (WILLUSDEBUGX & 0x2000000)
k2dprintf("    WM_CLOSE\n");
#endif
            message->guiaction = WILLUSGUIACTION_CLOSE;
            k2gui_process_message(message);
            return(0);
        case WM_DESTROY:
#if (WILLUSDEBUGX & 0x2000000)
k2dprintf("    WM_DESTROY\n");
#endif
            message->guiaction = WILLUSGUIACTION_DESTROY;
            k2gui_process_message(message);
            return(0);
        }
    return(DefWindowProc(hwnd,iMsg,wParam,lParam));
    }
#endif /* MSWINGUI */

#endif /* HAVE_K2GUI */







k2pdfopt_v2.54/k2pdfoptlib/userinput.c

/*
** userinput.c    User input functions for k2pdfopt.c.
**
** Copyright (C) 2020  http://willus.com
**
** This program is free software: you can redistribute it and/or modify
** it under the terms of the GNU Affero General Public License as
** published by the Free Software Foundation, either version 3 of the
** License, or (at your option) any later version.
**
** This program is distributed in the hope that it will be useful,
** but WITHOUT ANY WARRANTY; without even the implied warranty of
** MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
** GNU Affero General Public License for more details.
**
** You should have received a copy of the GNU Affero General Public License
** along with this program.  If not, see <http://www.gnu.org/licenses/>.
**
*/

#include "k2pdfopt.h"

static void string_display(char *s);
static int string_match(char *s,int c);

int userinput_float(char *message,double defval,double *dstval,int nmax,
               double min,double max,char *extramessage)

    {
    char buf[256];
    int i,na;
    double v[8];

    if (nmax>8)
        nmax=8;
    while (1)
        {
        if (extramessage!=NULL && extramessage[0]!='\0')
            k2printf(TTEXT_BOLD2 "%s" TTEXT_NORMAL "\n",extramessage);
        k2printf(TTEXT_BOLD2 "%s" TTEXT_NORMAL,message);
        if (defval > -1e9)
            k2printf(" [%g]",defval);
        k2printf(": ");
        k2gets(buf,255,"");
        k2printf(TTEXT_NORMAL "\n");
        clean_line(buf);
        if (buf[0]=='\0')
            {
            dstval[0]=defval;
            return(1);
            }
        if (tolower(buf[0])=='q')
            return(-1);
        na=string_read_doubles(buf,v,nmax);
        if (na<=0)
            {
            k2printf(TTEXT_WARN "\aThe response '%s' is not valid.\n\n" TTEXT_NORMAL,buf);
            continue;
            }
        for (i=0;i<na;i++)
            {
            if (atof(buf)<min || atof(buf)>max)
                {
                k2printf(TTEXT_WARN "\aThe response must be between %g and %g.\n\n" TTEXT_NORMAL,min,max);
                break;
                }
            }
        if (i<na)
            continue;
        for (i=0;i<na;i++)
            dstval[i]=v[i];
        return(na);
        }
    }


int userinput_integer(char *message,int defval,int *dstval,int min,int max)

    {
    char buf[256];

    while (1)
        {
        k2printf(TTEXT_BOLD2 "%s" TTEXT_NORMAL " [%d]: " TTEXT_INPUT,
                message,defval);
        k2gets(buf,255,"");
        k2printf(TTEXT_NORMAL "\n");
        clean_line(buf);
        if (buf[0]=='\0')
            {
            (*dstval)=defval;
            return(0);
            }
        if (tolower(buf[0])=='q')
            return(-1);
        if (!is_an_integer(buf))
            {
            k2printf(TTEXT_WARN "\aThe response '%s' is not valid.\n\n" TTEXT_NORMAL,buf);
            continue;
            }
        if (atoi(buf)<min || atoi(buf)>max)
            {
            k2printf(TTEXT_WARN "\aThe response must be between %d and %d.\n\n" TTEXT_NORMAL,min,max);
            continue;
            }
        (*dstval)=atoi(buf);
        return(0);
        }
    }


int userinput_any_string(char *message,char *dstval,int maxlen,char *defname)

    {
    char buf[1024];

    if (maxlen>1023)
        maxlen=1023;
    while (1)
        {
        k2printf(TTEXT_BOLD2 "%s" TTEXT_NORMAL " [%s]: " TTEXT_INPUT,
                message,defname);
        k2gets(buf,maxlen,"");
        k2printf(TTEXT_NORMAL "\n");
        clean_line(buf);
        if (buf[0]=='\0')
            {
            dstval[0]='\0';
            return(0);
            }
        if (tolower(buf[0])=='q')
            return(-1);
        xstrncpy(dstval,buf,maxlen-1);
        return(0);
        }
    }


int userinput_string(char *message,char *selection[],char *def)

    {
    char buf[256];
    int i;

    while (1)
        {
        k2printf(TTEXT_BOLD2 "%s" TTEXT_NORMAL " (",message);
        for (i=0;selection[i][0]!='\0';i++)
            {
            if (i>0)
                k2printf(", ");
            string_display(selection[i]);
            }
        k2printf(") [%c]: " TTEXT_INPUT,def[0]);
        k2gets(buf,255,"");
        k2printf(TTEXT_NORMAL "\n");
        clean_line(buf);
        if (buf[0]=='\0')
            strcpy(buf,def);
        if (tolower(buf[0])=='q')
            return(-1);
        for (i=0;selection[i][0]!='\0';i++)
            if (string_match(selection[i],buf[0]))
                return(i);
        k2printf(TTEXT_WARN "\aThe response '%s' is not valid.\n\n" TTEXT_NORMAL,
                buf);
        }
    }


/* v2.15 new function so that strings can have an asterisk to mark the selection char */
static void string_display(char *s)

    {
    int i,ap;

    for (i=0;s[i]!='\0';i++)
        if (s[i]=='*')
            break;
    ap = (s[i]=='*');
    for (i=0;s[i]!='\0';i++)
        {
        if (s[i]=='*' || (i==0 && !ap))
            {
            k2printf("%s",TTEXT_BOLD);
            if (s[i]=='*' && s[i+1]!='\0')
                i++;
            k2printf("%c",s[i]);
            k2printf("%s",TTEXT_NORMAL);
            continue;
            }
        k2printf("%c",s[i]);
        }
    }


/* v2.15 new function so that strings can have an asterisk to mark the selection char */
static int string_match(char *s,int c)

    {
    int i;

    if (s[0]=='\0')
        return(0);
    for (i=0;s[i]!='\0';i++)
        if (s[i]=='*')
            return(tolower(c)==tolower(s[i+1]));
    return(tolower(c)==tolower(s[0]));
    }


int get_ttyrows(void)

    {
    int i,j;

    if (ansi_rows_cols(stdout,&i,&j))
        return(i);
#if (defined(WIN32) || defined(WIN64))
    return(25);
#else
    return(24);
#endif
    }







k2pdfopt_v2.54/k2pdfoptlib/k2bmp.c

/*
** k2bmp.c      Bitmap manipulation functions for k2pdfopt.  These routines
**              are mostly generic bitmap functions, but there are some
**              k2pdfopt-specific settings for some.
**
** Copyright (C) 2020  http://willus.com
**
** This program is free software: you can redistribute it and/or modify
** it under the terms of the GNU Affero General Public License as
** published by the Free Software Foundation, either version 3 of the
** License, or (at your option) any later version.
**
** This program is distributed in the hope that it will be useful,
** but WITHOUT ANY WARRANTY; without even the implied warranty of
** MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
** GNU Affero General Public License for more details.
**
** You should have received a copy of the GNU Affero General Public License
** along with this program.  If not, see <http://www.gnu.org/licenses/>.
**
*/

#include "k2pdfopt.h"

static int inflection_count(double *x,int n,int delta,int *wthresh);
static int vert_line_erase(WILLUSBITMAP *bmp,WILLUSBITMAP *cbmp,WILLUSBITMAP *tmp,
                    int row0,int col0,double tanth,double minheight_in,
                    /*double minwidth_in,*/ double maxwidth_in,int white_thresh,
                    double dpi,int erase_vertical_lines);
static int gscale(unsigned char *p);
static int not_close(int c1,int c2);
static int bmp_autocrop2_ex(WILLUSBITMAP *bmp,int pixwidthx,int pixstepx,
                            int pixwidthy,int pixstepy,int whitethresh,
                            double blackweight,double minarea,double threshold,int *cx);
static void bmp_autocrop_refine(WILLUSBITMAP *bmp,int whitethresh,double threshold,int *cx,
                                int pixwidthx,int pixwidthy);
static double find_threshold(double *x,double *y,int n,double threshold);
static void xsmooth(double *y,int n,int cwin);
static double frame_area(double area,int *cx);
static void bmp_convert_to_monochrome(WILLUSBITMAP *bmp,int whitethresh);
static double frame_stdev_norm(WILLUSBITMAP *bmp,int *cx,int flags);
static double frame_black_percentage(WILLUSBITMAP *bmp,int *cx,int flags);
static void k2pagebreakmarks_add_mark(K2PAGEBREAKMARKS *k2pagebreakmarks,int markcol,int markrow,
                                      int marktype,int dpi);
static int k2pagebreakmarks_too_close_to_others(K2PAGEBREAKMARKS *k2pagebreakmarks,int markcol,
                                                int markrow,int dpi);


int bmp_get_one_document_page(WILLUSBITMAP *src,K2PDFOPT_SETTINGS *k2settings,
                              int src_type,char *filename,
                              int pageno,double dpi,int bpp,FILE *out)

    {
    int status;

    /* v2.34--read PS file correctly */
    if (src_type==SRC_TYPE_PDF || src_type==SRC_TYPE_PS || src_type==SRC_TYPE_CBZ)
        {
#ifdef HAVE_MUPDF_LIB
        static char *mupdferr_trygs=TTEXT_WARN "\a\n ** ERROR reading from " TTEXT_BOLD2 "%s" TTEXT_WARN "using MuPDF.  Trying Ghostscript...\n\n" TTEXT_NORMAL;

        status=0;
        if (src_type==SRC_TYPE_CBZ || (src_type==SRC_TYPE_PDF && k2settings->usegs<=0))
            {
#if (WILLUSDEBUGX & 0x80000000)
printf("\a\a\n\n\n\n\n\n\n\n\n   ****** FAKING MUPDF--IGNORING SOURCE DOCUMENT!!  *****\n\n\n\n\n\n\n");
status=bmp_read(src,"out.png",NULL);
if (status==0 && bpp!=24)
bmp_convert_to_grayscale(src);
return(status);
#else
            status=bmpmupdf_pdffile_to_bmp(src,filename,pageno,dpi*k2settings->document_scale_factor,bpp);
            if (!status || k2settings->usegs<0 || src_type==SRC_TYPE_CBZ)
                return(status);
#endif
            }
        /* Switch to Postscript since MuPDF failed */
        if (src_type!=SRC_TYPE_PS && k2settings->usegs==0)
            {
            k2printf(mupdferr_trygs,filename);
            k2settings->usegs=1;
            }
#endif
#ifdef HAVE_GHOSTSCRIPT
        if (willusgs_init(stdout) < 0)
            {
            k2sys_enter_to_exit(k2settings);
            exit(20);
            }
#endif
        bmp_set_pdf_pageno(pageno);
        bmp_set_pdf_dpi(dpi);
        /*
        k2printf("Converting " TTEXT_BOLD2 "%s" TTEXT_NORMAL 
            " page %2d to %d dpi bitmap ... ",filename,i,dpi);
        fflush(stdout);
        */
        status=bmp_read(src,filename,NULL);
        if (!status && bpp==8)
            bmp_convert_to_greyscale(src);
        return(status);
        }
    else
#ifdef HAVE_DJVU_LIB
    if (src_type==SRC_TYPE_DJVU)
        return(bmpdjvu_djvufile_to_bmp(src,filename,pageno,dpi*k2settings->document_scale_factor,bpp,out));
    else
#endif
    /* v2.34--read bitmap correctly */
    status=bmp_read(src,filename,NULL);
    if (!status && bpp==8)
        bmp_convert_to_greyscale(src);
    return(status);
    }


void k2bmp_erode(WILLUSBITMAP *src,WILLUSBITMAP *srcgrey,
                 K2PDFOPT_SETTINGS *k2settings)
    {
    int i,n;

    n=abs(k2settings->src_erosion);
    for (i=0;i<n;i++)
        bmp_erode(srcgrey,srcgrey);
    if (src!=srcgrey && src!=NULL && src->bpp>8)
        for (i=0;i<n;i++)
            bmp_erode(src,src);
    }


void bmp_adjust_contrast(WILLUSBITMAP *src,WILLUSBITMAP *srcgrey,
                         K2PDFOPT_SETTINGS *k2settings,int *white)

    {
    int i,j,tries,wc,tc,hist[256];
    double contrast,rat0;
    WILLUSBITMAP *dst,_dst;

    if (k2settings->debug && k2settings->verbose)
        k2printf("\nAt adjust_contrast.\n");
    if ((*white) <= 0)
        (*white)=192;
    /* If contrast_max negative, use it as fixed contrast adjustment. */
    if (k2settings->contrast_max < 0.)
        {
        bmp_contrast_adjust(srcgrey,srcgrey,-k2settings->contrast_max);
        if (k2settings->dst_color && src!=srcgrey && src!=NULL && src->bpp>8
                                  && fabs(k2settings->contrast_max+1.0)>1e-4)
            bmp_contrast_adjust(src,src,-k2settings->contrast_max);
        return;
        }
    dst=&_dst;
    bmp_init(dst);
    wc=0; /* Avoid compiler warning */
    tc=srcgrey->width*srcgrey->height;
    rat0=0.5; /* Avoid compiler warning */
    for (contrast=1.0,tries=0;contrast<k2settings->contrast_max+.01;tries++)
        {
        if (fabs(contrast-1.0)>1e-4)
            bmp_contrast_adjust(dst,srcgrey,contrast);
        else
            bmp_copy(dst,srcgrey);
        /*Get bitmap histogram */
        for (i=0;i<256;i++)
            hist[i]=0;
        for (j=0;j<dst->height;j++)
            {
            unsigned char *p;
            p=bmp_rowptr_from_top(dst,j);
            for (i=0;i<dst->width;i++,p++)
                hist[p[0]]++;
            }
        if (tries==0)
            {
            int h1;
            for (h1=0,j=(*white);j<256;j++)
                h1+=hist[j];
            rat0=(double)h1/tc;
            if (k2settings->debug && k2settings->verbose)
                k2printf("    rat0 = rat[%d-255]=%.4f\n",(*white),rat0);
            }
        
        /* Find white ratio */
        /*
        for (wc=hist[254],j=253;j>=252;j--)
            if (hist[j]>wc1)
                wc1=hist[j];
        */
        for (wc=0,j=252;j<=255;j++)
            wc += hist[j];
        /*
        if ((double)wc/tc >= rat0*0.7 && (double)hist[255]/wc > 0.995)
            break;
        */
        if (k2settings->debug && k2settings->verbose)
            k2printf("    %2d. Contrast=%7.2f, rat[252-255]/rat0=%.4f\n",
                        tries+1,contrast,(double)wc/tc/rat0);
        if ((double)wc/tc >= rat0*0.94)
            break;
        contrast *= 1.05;
        }
    if (k2settings->debug)
        k2printf("Contrast=%7.2f, rat[252-255]/rat0=%.4f\n",
                       contrast,(double)wc/tc/rat0);
/*
bmp_write(dst,"outc.png",stdout,100);
wfile_written_info("outc.png",stdout);
exit(10);
*/
    bmp_copy(srcgrey,dst);
    /* Maybe don't adjust the contrast for the color bitmap? */
    if (k2settings->dst_color && src!=srcgrey && src!=NULL && src->bpp>8
                              && fabs(contrast-1.0)>1e-4)
        bmp_contrast_adjust(src,src,contrast);
    bmp_free(dst);
    }



/*
** src is only allocated if dst_color != 0
*/
void bmp_clear_outside_crop_border(MASTERINFO *masterinfo,WILLUSBITMAP *src,
                                   WILLUSBITMAP *srcgrey,K2PDFOPT_SETTINGS *k2settings)

    {
    int i,n,bytes_per_pix;
    BMPREGION *region,_region;

    region=&_region;
    bmpregion_init(region);
    bytes_per_pix = src==NULL ? 0 : src->bpp>>8;
    region->bmp = (src!=NULL && src->bpp>8) ? src : srcgrey;
    region->bmp8 = srcgrey;
    region->dpi = k2settings->src_dpi;
    bmpregion_trim_to_crop_margins(region,masterinfo,k2settings);
    n=region->c1;
    for (i=0;i<srcgrey->height;i++)
        {
        unsigned char *p;
        if (src!=NULL && src != srcgrey)
            {
            p=bmp_rowptr_from_top(src,i);
            memset(p,255,n*bytes_per_pix);
            }
        p=bmp_rowptr_from_top(srcgrey,i);
        memset(p,255,n);
        }
    n=srcgrey->width-1-region->c2;
    for (i=0;i<srcgrey->height;i++)
        {
        unsigned char *p;
        if (src!=NULL && src != srcgrey)
            {
            p=bmp_rowptr_from_top(src,i)+bytes_per_pix*(src->width-n);
            memset(p,255,n*bytes_per_pix);
            }
        p=bmp_rowptr_from_top(srcgrey,i)+srcgrey->width-n;
        memset(p,255,n);
        }
    n=region->r1;
    for (i=0;i<n;i++)
        {
        unsigned char *p;
        if (src!=NULL && src != srcgrey)
            {
            p=bmp_rowptr_from_top(src,i);
            memset(p,255,src->width*bytes_per_pix);
            }
        p=bmp_rowptr_from_top(srcgrey,i);
        memset(p,255,srcgrey->width);
        }
    n=srcgrey->height-1-region->r2;
    for (i=srcgrey->height-n;i<srcgrey->height;i++)
        {
        unsigned char *p;
        if (src!=NULL && src != srcgrey)
            {
            p=bmp_rowptr_from_top(src,i);
            memset(p,255,src->width*bytes_per_pix);
            }
        p=bmp_rowptr_from_top(srcgrey,i);
        memset(p,255,srcgrey->width);
        }
    /* Free region--v2.15 memory leak fix, 2-1-14 */
    bmpregion_free(region);
    }


/*
** bmp_orientation()
**
** Looks for rows of text to determine document orientation.
** (Rows of alternating darker and lighter regions.)
**
** 1.0 means neutral
**
** >> 1.0 means document is likely portrait (no rotation necessary)
**    (max is 100.)
**
** << 1.0 means document is likely landscape (need to rotate it)
**    (min is 0.01)
**
*/
double bmp_orientation(WILLUSBITMAP *bmp)

    {
    int i,ic,wtcalc;
    double hsum,vsum,rat;

    wtcalc=-1;
    for (vsum=0.,hsum=0.,ic=0,i=20;i<=85;i+=5,ic++)
        {
        double nv,nh;
        int wth,wtv;

#ifdef DEBUG
k2printf("h %d:\n",i);
#endif
        if (ic==0)
            wth=-1;
        else
            wth=wtcalc;
wth=-1;
        nh=bmp_inflections_horizontal(bmp,8,i,&wth);
#ifdef DEBUG
{
FILE *f;
f=fopen("inf.ep","a");
fprintf(f,"/ag\n");
fclose(f);
}
k2printf("v %d:\n",i);
#endif
        if (ic==0)
            wtv=-1;
        else
            wtv=wtcalc;
wtv=-1;
        nv=bmp_inflections_vertical(bmp,8,i,&wtv);
        if (ic==0)
            {
            if (wtv > wth)
                wtcalc=wtv;
            else
                wtcalc=wth;
            continue;
            }
// exit(10);
        hsum += nh*i*i*i;
        vsum += nv*i*i*i;
        }
    if (vsum==0. && hsum==0.)
        rat=1.0;
    else if (hsum<vsum && hsum/vsum<.01)
        rat=100.;
    else
        rat=vsum/hsum;
    if (rat < .01)
        rat = .01;
    // k2printf("    page %2d:  %8.4f\n",pagenum,rat);
    // fprintf(out,"\t%8.4f",vsum/hsum);
    // fprintf(out,"\n");
    return(rat);
    }


double bmp_inflections_vertical(WILLUSBITMAP *srcgrey,int ndivisions,int delta,int *wthresh)

    {
    int y0,y1,ny,i,nw,nisum,ni,wt,wtmax;
    double *g;
    char *funcname="bmp_inflections_vertical";

    nw=srcgrey->width/ndivisions;
    y0=srcgrey->height/6;
    y1=srcgrey->height-y0;
    ny=y1-y0;
    willus_dmem_alloc_warn(21,(void **)&g,ny*sizeof(double),funcname,10);
    wtmax=-1;
    for (nisum=0,i=0;i<10;i++)
        {
        int x0,x1,nx,j;

        x0=(srcgrey->width-nw)*(i+2)/13;
        x1=x0+nw;
        if (x1>srcgrey->width)
            x1=srcgrey->width;
        nx=x1-x0; 
        for (j=y0;j<y1;j++)
            {
            int k,rsum;
            unsigned char *p;

            p=bmp_rowptr_from_top(srcgrey,j)+x0;
            for (rsum=k=0;k<nx;k++,p++)
                rsum+=p[0];
            g[j-y0]=(double)rsum/nx;
            }
        wt=(*wthresh);
        ni=inflection_count(g,ny,delta,&wt);
        if ((*wthresh)<0 && ni>=3 && wt>wtmax)
            wtmax=wt;
        if (ni>nisum)
            nisum=ni;
        }
    willus_dmem_free(21,&g,funcname);
    if ((*wthresh)<0)
        (*wthresh)=wtmax;
    return(nisum);
    }


double bmp_inflections_horizontal(WILLUSBITMAP *srcgrey,int ndivisions,int delta,int *wthresh)

    {
    int x0,x1,nx,bw,i,nh,nisum,ni,wt,wtmax;
    double *g;
    char *funcname="bmp_inflections_vertical";

    nh=srcgrey->height/ndivisions;
    x0=srcgrey->width/6;
    x1=srcgrey->width-x0;
    nx=x1-x0;
    bw=bmp_bytewidth(srcgrey);
    willus_dmem_alloc_warn(22,(void **)&g,nx*sizeof(double),funcname,10);
    wtmax=-1;
    for (nisum=0,i=0;i<10;i++)
        {
        int y0,y1,ny,j;

        y0=(srcgrey->height-nh)*(i+2)/13;
        y1=y0+nh;
        if (y1>srcgrey->height)
            y1=srcgrey->height;
        ny=y1-y0; 
        for (j=x0;j<x1;j++)
            {
            int k,rsum;
            unsigned char *p;

            p=bmp_rowptr_from_top(srcgrey,y0)+j;
            for (rsum=k=0;k<ny;k++,p+=bw)
                rsum+=p[0];
            g[j-x0]=(double)rsum/ny;
            }
        wt=(*wthresh);
        ni=inflection_count(g,nx,delta,&wt);
        if ((*wthresh)<0 && ni>=3 && wt>wtmax)
            wtmax=wt;
        if (ni>nisum)
            nisum=ni;
        }
    willus_dmem_free(22,&g,funcname);
    if ((*wthresh)<0)
        (*wthresh)=wtmax;
    return(nisum);
    }


static int inflection_count(double *x,int n,int delta,int *wthresh)

    {
    int i,i0,ni,ww,c,ct,wt,mode;
    double meandi,meandisq,f1,f2,stdev;
    double *xs;
    static int *hist;
    static char *funcname="inflection_count";

    /* Allocate memory for hist[] array rather than using static array */
    /* v2.13 fix */
    willus_dmem_alloc_warn(34,(void **)&hist,sizeof(int)*256,funcname,10);
    /* Find threshold white value that peaks must exceed */
    if ((*wthresh)<0)
        {
        for (i=0;i<256;i++)
            hist[i]=0;
        for (i=0;i<n;i++)
            {
            i0=floor(x[i]);
            if (i0>255)
                i0=255;
            hist[i0]++;
            }
        ct=n*.15;
        for (c=0,i=255;i>=0;i--)
            {
            c+=hist[i];
            if (c>ct)
                break;
            }
        wt=i-10;
        if (wt<192)
            wt=192;
/*
#ifdef DEBUG
k2printf("wt=%d\n",wt);
#endif
*/
        (*wthresh)=wt;
        }
    else
        wt=(*wthresh);
    willus_dmem_free(34,(double **)&hist,funcname);
    ww=n/150;
    if (ww<1)
        ww=1;
    willus_dmem_alloc_warn(23,(void **)&xs,sizeof(double)*n,funcname,10);
    for (i=0;i<n-ww;i++)
        {
        int j;
        for (xs[i]=0.,j=0;j<ww;j++,xs[i]+=x[i+j]);
        xs[i] /= ww;
        }
    meandi=meandisq=0.;
    if (xs[0]<=wt-delta)
        mode=1;
    else if (xs[0]>=wt)
        mode=-1;
    else
        mode=0;
    for (i0=0,ni=0,i=1;i<n-ww;i++)
        {
        if (mode==1 && xs[i]>=wt)
            {
            if (i0>0)
                {
                meandi+=i-i0;
                meandisq+=(i-i0)*(i-i0);
                ni++;
                }
            i0=i;
            mode=-1;
            continue;
            }
        if (xs[i]<=wt-delta)
            mode=1;
        }
    stdev = 1.0; /* Avoid compiler warning */
    if (ni>0)
        {
        meandi /= ni;
        meandisq /= ni;
        stdev = sqrt(fabs(meandi*meandi-meandisq));
        }
    f1=meandi/n;
    if (f1>.15)
        f1=.15;
    if (ni>2)
        {
        if (stdev/meandi < .05)
            f2=20.;
        else
            f2=meandi/stdev;
        }
    else
        f2=1.;
#ifdef DEBUG
k2printf("    ni=%3d, f1=%8.4f, f2=%8.4f, f1*f2*ni=%8.4f\n",ni,f1,f2,f1*f2*ni);
{
static int count=0;
FILE *f;
int i;
f=fopen("inf.ep",count==0?"w":"a");
count++;
fprintf(f,"/sa l \"%d\" 1\n",ni);
for (i=0;i<n-ww;i++)
fprintf(f,"%g\n",xs[i]);
fprintf(f,"//nc\n");
fclose(f);
}
#endif /* DEBUG */
    willus_dmem_free(23,&xs,funcname);
    return(f1*f2*ni);
    }

/*
** Detect horizontal lines by making them vertical first.
*/
void bmp_detect_horizontal_lines(WILLUSBITMAP *bmp,WILLUSBITMAP *cbmp,
                                 double dpi,/* double minwidth_in, */
                                 double maxthick_in,double minwidth_in,double anglemax_deg,
                                 int white_thresh,int erase_horizontal_lines,int debug,int verbose)

    {
    bmp_rotate_right_angle(bmp,90);
    if (cbmp!=NULL && cbmp!=bmp)
        bmp_rotate_right_angle(cbmp,90);
    bmp_detect_vertical_lines(bmp,cbmp,dpi,maxthick_in,minwidth_in,anglemax_deg,
                              white_thresh,erase_horizontal_lines,debug,verbose);
    if (cbmp!=NULL && cbmp!=bmp)
        bmp_rotate_right_angle(cbmp,-90);
    bmp_rotate_right_angle(bmp,-90);
    }


/*
** bmp must be grayscale! (cbmp might be color, might be grayscale, can be null)
** Handles cbmp either 8-bit or 24-bit in v2.10.
*/
void bmp_detect_vertical_lines(WILLUSBITMAP *bmp,WILLUSBITMAP *cbmp,
                               double dpi,/* double minwidth_in, */
                               double maxwidth_in,double minheight_in,double anglemax_deg,
                               int white_thresh,int erase_vertical_lines,int debug,int verbose)

    {
    int tc,iangle,irow,icol;
    int rowstep,na,angle_sign,ccthresh;
    int halfwidth,bytewidth;
    int bs1,nrsteps;
    double anglestep;
    WILLUSBITMAP *tmp,_tmp;
    unsigned char *p0;
    unsigned char *t0;

    if (debug)
        k2printf("At bmp_detect_vertical_lines...\n");
    if (!bmp_is_grayscale(bmp))
        {
        k2printf("Internal error.  bmp_detect_vertical_lines passed a non-grayscale bitmap.\n");
        exit(10);
        }
    tmp=&_tmp;
    bmp_init(tmp);
    bmp_copy(tmp,bmp);
    p0=bmp_rowptr_from_top(bmp,0);
    t0=bmp_rowptr_from_top(tmp,0);
    bytewidth=bmp_bytewidth(bmp);
    /*
    pixmin = (int)(minwidth_in*dpi+.5);
    if (pixmin<1)
        pixmin=1;
    halfwidth=pixmin/4;
    if (halfwidth<1)
        halfwidth=1; 
    */
    halfwidth=1;
    anglestep=atan2((double)halfwidth/dpi,minheight_in);
    na=(int)((anglemax_deg*PI/180.)/anglestep+.5);
    if (na<1)
        na=1;
    rowstep=(int)(dpi/40.+.5);
    if (rowstep<2)
        rowstep=2;
    nrsteps=bmp->height/rowstep;
    bs1=bytewidth*rowstep;
    ccthresh=(int)(minheight_in*dpi/rowstep+.5);
    if (ccthresh<2)
        ccthresh=2;
    if (debug && verbose)
        k2printf("    na = %d, rowstep = %d, ccthresh = %d, white_thresh = %d, nrsteps=%d\n",na,rowstep,ccthresh,white_thresh,nrsteps);
/*
bmp_write(bmp,"out.png",stdout,97);
wfile_written_info("out.png",stdout);
*/
    for (tc=0;tc<100;tc++)
        {
        int ccmax,ic0max,ir0max;
        double tanthmax;

        ccmax=-1;
        ic0max=ir0max=0;
        tanthmax=0.;
        for (iangle=0;iangle<=na;iangle++)
            {
            for (angle_sign=1;angle_sign>=-1;angle_sign-=2)
                {
                double th,tanth,tanthx;
                int ic1,ic2;

                if (iangle==0 && angle_sign==-1)
                    continue;
                th=(PI/180.)*iangle*angle_sign*fabs(anglemax_deg)/na;
                tanth=tan(th);
                tanthx=tanth*rowstep;
                if (angle_sign==1)
                    {
                    ic1=-(int)(bmp->height*tanth+1.);
                    ic2=bmp->width-1;
                    }
                else
                    {
                    ic1=(int)(-bmp->height*tanth+1.);
                    ic2=bmp->width-1+(int)(-bmp->height*tanth+1.);
                    }
// k2printf("iangle=%2d, angle_sign=%2d, ic1=%4d, ic2=%4d\n",iangle,angle_sign,ic1,ic2);
                for (icol=ic1;icol<=ic2;icol++)
                    {
                    unsigned char *p,*t;
                    int cc,ic0,ir0;
                    p=p0;
                    t=t0;
                    if (icol<0 || icol>bmp->width-1)
                        for (irow=0;irow<nrsteps;irow++,p+=bs1,t+=bs1)
                            {
                            int ic;
                            ic=icol+irow*tanthx;
                            if (ic>=0 && ic<bmp->width)
                                break;
                            }
                    else
                        irow=0;
                    for (ir0=ic0=cc=0;irow<nrsteps;irow++,p+=bs1,t+=bs1)
                        {
                        int ic;
                        ic=icol+irow*tanthx;
                        if (ic<0 || ic>=bmp->width)
                            break;
                        if ((p[ic]<white_thresh || p[ic+bytewidth]<white_thresh)
                            && (t[ic]<white_thresh || t[ic+bytewidth]<white_thresh))
                            {
                            if (cc==0)
                                {
                                ic0=ic;
                                ir0=irow*rowstep;
                                }
                            cc++;
                            if (cc>ccmax)
                                {
                                ccmax=cc;
                                tanthmax=tanth;
                                ic0max=ic0;
                                ir0max=ir0;
                                }
                            }
                        else
                            cc=0;
                        }
                    }
                }
            }
        if (ccmax<ccthresh)
            break;
        if (debug)
            k2printf("    Vert line detected:  ccmax=%d (pix=%d), tanthmax=%g, ic0max=%d, ir0max=%d\n",ccmax,ccmax*rowstep,tanthmax,ic0max,ir0max);
        if (!vert_line_erase(bmp,cbmp,tmp,ir0max,ic0max,tanthmax,minheight_in,
                             /*minwidth_in,*/ maxwidth_in,white_thresh,dpi,erase_vertical_lines))
            break;
        }
/*
bmp_write(tmp,"outt.png",stdout,95);
wfile_written_info("outt.png",stdout);
bmp_write(bmp,"out2.png",stdout,95);
wfile_written_info("out2.png",stdout);
exit(10);
*/
    /* v2.20--fix memory leak here */
    bmp_free(tmp);
    }


/*
** Calculate max vert line length.  Line is terminated by nw consecutive white pixels
** on either side.
**
** v2.10--handle cbmp 8-bit correctly.
*/
static int vert_line_erase(WILLUSBITMAP *bmp,WILLUSBITMAP *cbmp,WILLUSBITMAP *tmp,
                    int row0,int col0,double tanth,double minheight_in,
                    /* double minwidth_in,*/ double maxwidth_in,int white_thresh,
                    double dpi,int erase_vertical_lines)

    {
    int lw,cc,maxdev,nw,dir,i,n,cbpp;
    int *c1,*c2,*w;
    static char *funcname="vert_line_erase";

#if (WILLUSDEBUGX & 0x8000)
printf("@vert_line_erase(row0=%d,col0=%d,tanth=%g,minheight_in=%g\n"
       "                 maxwidth_in=%g,white_thresh=%d,dpi=%g,evl=%d\n",
row0,col0,tanth,minheight_in,
maxwidth_in,white_thresh,dpi,erase_vertical_lines);
printf("     bmp = %d x %d x %d\n",bmp->width,bmp->height,bmp->bpp);
if (cbmp!=NULL)
printf("     cbmp = %d x %d x %d\n",cbmp->width,cbmp->height,cbmp->bpp);
if (tmp!=NULL)
printf("     tmp = %d x %d x %d\n",tmp->width,tmp->height,tmp->bpp);
#endif
    cbpp = (cbmp!=NULL && cbmp->bpp==24) ? 3 : 1;
    willus_dmem_alloc_warn(26,(void **)&c1,sizeof(int)*3*bmp->height,funcname,10);
    c2=&c1[bmp->height];
    w=&c2[bmp->height];
    /*
    maxdev = (int)((double)bmp->height / minheight_in +.5);
    if (maxdev < 3)
        maxdev=3;
    */
    nw = (int)(dpi/100.+.5);
    if (nw<2)
        nw=2;
    maxdev=nw;
    for (i=0;i<bmp->height;i++)
        c1[i]=c2[i]=-1;
    n=0;
    for (dir=-1;dir<=1;dir+=2)
        {
        int del,brc;

#if (WILLUSDEBUGX & 0x8000)
printf("dir=%d\n",dir);
#endif
        brc = 0;
        for (del=(dir==-1)?0:1;1;del++)
            {
            int r,c;
            unsigned char *p;

#if (WILLUSDEBUGX & 0x8000)
printf("del=%d\n",del);
#endif
            r=row0+dir*del;
            if (r<0 || r>bmp->height-1)
                break;
            c=col0+(r-row0)*tanth;
            if (c<0 || c>bmp->width-1)
                break;
            p=bmp_rowptr_from_top(bmp,r);
            for (i=c;i<=c+maxdev && i<bmp->width;i++)
                if (p[i]<white_thresh)
                    break;
            if (i>c+maxdev || i>=bmp->width)
                {
                for (i=c-1;i>=c-maxdev && i>=0;i--)
                    if (p[i]<white_thresh)
                        break;
                if (i<c-maxdev || i<0)
                    {
                    brc++;
                    if (brc>=nw)
                        break;
                    continue;
                    }
                }
            brc=0;
            for (c=i,cc=0;i<bmp->width;i++)
                if (p[i]<white_thresh)
                    cc=0;
                else
                    {
                    cc++;
                    if (cc>=nw)
                        break;
                    }
            c2[r]=i-cc;
            if (c2[r]>bmp->width-1)
                c2[r]=bmp->width-1;
            for (cc=0,i=c;i>=0;i--)
                if (p[i]<white_thresh)
                    cc=0;
                else
                    {
                    cc++;
                    if (cc>=nw)
                        break;
                    }
            c1[r]=i+cc;
            if (c1[r]<0)
                c1[r]=0;
            w[n++]=c2[r]-c1[r]+1;
            c1[r]-=cc;
            if (c1[r]<0)
                c1[r]=0;
            c2[r]+=cc;
            if (c2[r]>bmp->width-1)
                c2[r]=bmp->width-1;
            }
        }
#if (WILLUSDEBUGX & 0x8000)
printf("n=%d\n",n);
#endif
    if (n>1)
        sorti(w,n);
/*
printf("n=%d, w[%d]=%d, w[%d]=%d (mw=%g)\n",n,n/4,w[n/4],3*n/4,w[3*n/4],maxwidth_in*dpi);
*/
    if (n < 10 || n < minheight_in*dpi
               || w[n/4] < 1 /* (int)(minwidth_in*dpi + .5) */
               || w[3*n/4] > (int)(maxwidth_in*dpi)
               || (erase_vertical_lines==1 && w[n-1] > maxwidth_in*dpi))
        {
#if (WILLUSDEBUGX & 0x8000)
printf("Erasing area in temp bitmap.\n");
#endif
        /* Erase area in temp bitmap */
        for (i=0;i<bmp->height;i++)
            {
            unsigned char *p;
            int cmax;

            if (c1[i]<0 || c2[i]<0)
                continue;
            cmax=(c2[i]-c1[i])+1;
            p=bmp_rowptr_from_top(tmp,i)+c1[i];
            for (;cmax>0;cmax--,p++)
                (*p)=255;
            }
        }
    else
        {
#if (WILLUSDEBUGX & 0x8000)
printf("Erasing line width in source\n");
#endif
        /* Erase line width in source bitmap */
        lw=w[3*n/4]+nw*2;
#if (WILLUSDEBUGX & 0x8000)
printf("1. lw=%d\n",lw);
#endif
        if (lw > maxwidth_in*dpi/2)
            lw=maxwidth_in*dpi/2;
#if (WILLUSDEBUGX & 0x8000)
printf("2. lw=%d\n",lw);
#endif
        for (i=0;i<bmp->height;i++)
            {
            unsigned char *p;
            int c0,cmin,cmax,count,white;

#if (WILLUSDEBUGX & 0x8000)
printf("i=%d\n",i);
#endif
            if (c1[i]<0 || c2[i]<0)
                continue;
            c0=col0+(i-row0)*tanth;
            cmin=c0-lw-1;
            if (cmin<c1[i])
                cmin=c1[i];
            cmax=c0+lw+1;
            if (cmax>c2[i])
                cmax=c2[i];
#if (WILLUSDEBUGX & 0x8000)
printf("A\n");
#endif
            p=bmp_rowptr_from_top(bmp,i);
            c0 = (p[cmin] > p[cmax]) ? cmin : cmax;
            white=p[c0];
#if (WILLUSDEBUGX & 0x8000)
printf("B\n");
#endif
            if (white <= white_thresh)
                white = white_thresh+1;
            if (white>255)
                white=255;
#if (WILLUSDEBUGX & 0x8000)
printf("C\n");
#endif
            count=(cmax-cmin)+1;
            p=&p[cmin];
#if (WILLUSDEBUGX & 0x8000)
printf("D\n");
#endif
            for (;count>0;count--,p++)
                (*p)=white;
#if (WILLUSDEBUGX & 0x8000)
printf("E\n");
#endif
            if (cbmp!=NULL)
                {
                unsigned char *p0;

                p=bmp_rowptr_from_top(cbmp,i);
                p0=p+c0*cbpp;
                p=p+cmin*cbpp;
                count=(cmax-cmin)+1;
#if (WILLUSDEBUGX & 0x8000)
printf("F width=%d, ht=%d, bpp=%d, c0=%d, cmin=%d, i=%d, count=%d\n",cbmp->width,cbmp->height,cbmp->bpp,c0,cmin,i,count);
#endif
                if (cbpp==3)
                    for (;count>0;count--,p+=3)
                        {
                        p[0]=p0[0];
                        p[1]=p0[1];
                        p[2]=p0[2];
                        }
                else
                    memset(p,p0[0],count);
#if (WILLUSDEBUGX & 0x8000)
printf("G\n");
#endif
                }
            }
#if (WILLUSDEBUGX & 0x8000)
printf("   done.\n");
#endif
        }
    willus_dmem_free(26,(double **)&c1,funcname);
    return(1);
    }


/*
** bmpgray must be 8-bit grayscale.  bmp can be either 8-bit or 24-bit.
*/
void bmp_paint_white(WILLUSBITMAP *bmpgray,WILLUSBITMAP *bmp,int white_thresh)

    {
    int i,bpp;

    bpp=bmp->bpp==24 ? 3 : 1;
    for (i=0;i<bmpgray->height;i++)
        {
        unsigned char *pgray,*p;
        int j;

        pgray=bmp_rowptr_from_top(bmpgray,i);
        p=bmp_rowptr_from_top(bmp,i);
        for (j=0;j<bmpgray->width;j++,pgray++,p+=bpp)
            if ((*pgray) >= white_thresh)
                {
                (*pgray) = 255;
                memset(p,255,bpp);
                }
        }
    }


/* Added in v2.22 -- -colorfg and -colorbg options */
void bmp_change_colors(WILLUSBITMAP *bmp,WILLUSBITMAP *mask,
                       char *colorfg,int fgtype,char *colorbg,int bgtype,
                       int c1,int r1,int c2,int r2)

    {
    int change_only_gray;
    int fg[3],bg[3],kmax,r;
    WILLUSBITMAP *bgbmp,_bgbmp;
    WILLUSBITMAP *fgbmp,_fgbmp;
    int statbg,statfg;

    if (bgtype==3)
        {
        bgbmp=&_bgbmp;
        bmp_init(bgbmp);
        statbg=bmp_read(bgbmp,colorbg[0]=='!'?&colorbg[1]:colorbg,NULL);
        if (statbg<0)
            {
            bmp_free(bgbmp);
            bgbmp=NULL;
            }
        }
    else
        bgbmp=NULL;
    if (fgtype==3)
        {
        fgbmp=&_fgbmp;
        bmp_init(fgbmp);
        statfg=bmp_read(fgbmp,colorfg[0]=='!'?&colorfg[1]:colorfg,NULL);
        if (statfg<0)
            {
            bmp_free(fgbmp);
            fgbmp=NULL;
            }
        }
    else
        fgbmp=NULL;
    change_only_gray = (colorfg[0]=='!' || colorbg[0]=='!');
    if (fgbmp==NULL)
        {
        int fgc;
        fgc=colorfg[0]=='\0' ? 0 : hexcolor(colorfg);
        fg[0]=(fgc&0xff0000)>>16;
        fg[1]=(fgc&0xff00)>>8;
        fg[2]=(fgc&0xff);
        }
    if (bgbmp==NULL)
        {
        int bgc;
        bgc=colorbg[0]=='\0' ? 0xffffff : hexcolor(colorbg);
        bg[0]=(bgc&0xff0000)>>16;
        bg[1]=(bgc&0xff00)>>8;
        bg[2]=(bgc&0xff);
        }
    kmax = bmp->bpp>>3;
    if (kmax>3)
        kmax=3;
    if (kmax<1)
        kmax=1;
    /* Make sure tiling bitmaps match bitness / grayscale of master */
    if (kmax==1)
        {
        if (fgbmp!=NULL && !bmp_is_grayscale(fgbmp))
            bmp_convert_to_grayscale(fgbmp);
        if (bgbmp!=NULL && !bmp_is_grayscale(bgbmp))
            bmp_convert_to_grayscale(bgbmp);
        }
    else
        {
        if (fgbmp!=NULL && fgbmp->bpp!=24)
            bmp_promote_to_24(fgbmp);
        if (bgbmp!=NULL && bgbmp->bpp!=24)
            bmp_promote_to_24(bgbmp);
        }
    for (r=r1;r<bmp->height && r<=r2;r++)
        {
        unsigned char *p;
        unsigned char *pm;
        unsigned char *pfg;
        unsigned char *pbg;
        int j;
        p=bmp_rowptr_from_top(bmp,r)+c1*kmax;
        pm=bmp_rowptr_from_top(mask,r)+c1*kmax;
        pfg = fgbmp==NULL ? NULL : bmp_rowptr_from_top(fgbmp,r%fgbmp->height)+(c1%fgbmp->width)*kmax;
        pbg = bgbmp==NULL ? NULL : bmp_rowptr_from_top(bgbmp,r%bgbmp->height)+(c1%bgbmp->width)*kmax;
        for (j=c1;j<=c2 && j<bmp->width;j++)
            {
            int k;
            if (change_only_gray && kmax==3 && !gscale(pm))
                {
                p+=kmax;
                pm+=kmax;
                continue;
                }
            for (k=0;k<kmax;k++,pm++,p++)
                {
                int x,fgc,bgc;

                x = pm[0];
                fgc = pfg==NULL ? (colorfg[0]=='\0' ? p[0]:fg[k]) : pfg[(j%fgbmp->width)*kmax+k];
                bgc = pbg==NULL ? (colorbg[0]=='\0' ? p[0]:bg[k]) : pbg[(j%bgbmp->width)*kmax+k];
                x = fgc + x*(bgc-fgc)/255;
                p[0] = x;
                }
            }
        }
    if (bgbmp!=NULL)
        bmp_free(bgbmp);
    if (fgbmp!=NULL)
        bmp_free(fgbmp);
    }


static int gscale(unsigned char *p)

    {
    int c1,c2;

    c1=p[0];
    c2=p[1];
    if (not_close(c1,c2))
        return(0);
    c2=p[2];
    if (not_close(c1,c2))
        return(0);
    c1=p[1];
    if (not_close(c1,c2))
        return(0);
    return(1);
    }


static int not_close(int c1,int c2)

    {
    int cm,dc,pd;

    cm=(c1+c2)>>1;
    dc=abs(c1-c2);
    if (cm<20)
        return(dc>5);
    pd=100*dc/cm;
    return(pd>5);
    }


void bmp_eliminate_top_rows(WILLUSBITMAP *bmp,int rowcount)

    {
    int bw;
    unsigned char *dst,*src;

    bw=bmp_bytewidth(bmp);
    if (rowcount>bmp->height)
        rowcount=bmp->height;
    dst=bmp_rowptr_from_top(bmp,0);
    src=bmp_rowptr_from_top(bmp,rowcount);
    memmove(dst,src,(bmp->height-rowcount)*bw);
    bmp->height -= rowcount;
    }


void bmp8_merge(WILLUSBITMAP *dst,WILLUSBITMAP *src,int count)

    {
    int row,maxcount;

    if (dst->bpp!=8 || src->bpp!=8)
        return;
    maxcount=4;
    for (row=0;row<src->height && row<dst->height;row++)
        {
        int col;
        unsigned char *s,*d;

        s=bmp_rowptr_from_top(src,row);
        d=bmp_rowptr_from_top(dst,row);
        for (col=0;col<src->width && col<dst->width;col++,d++,s++)
            {
            int si,di,ni;

            si=s[0];
            di=d[0];
            if (count<maxcount)
                ni = (di*count + si) / (count + 1);
            else
                ni = 255 - ((255-di) + (255-si)/(maxcount+1));
            if (ni<0)
                ni=0;
            if (ni>255)
                ni=255;
            d[0]=ni;
            }
        }
    }

/*
** Crop margins, in pixels, put into cx[0..3] = left, top, right, bottom
*/
int bmp_autocrop2(WILLUSBITMAP *bmp0,int *cx,double aggressiveness)

    {
    WILLUSBITMAP *bmp,_bmp;
    int i,whitemax,wt,sum,status,pw,ph;
    double s30;
    double hist[256];
    double blackweight;

#if (WILLUSDEBUGX & 0x8000)
printf("@bmp_autocrop2...\n");
#endif
    bmp=&_bmp;
    bmp_init(bmp);
    bmp_copy(bmp,bmp0);
    bmp_convert_to_grayscale(bmp);
    for (i=0;i<256;i++)
        hist[i]=0.;
    for (i=0;i<bmp->height;i++)
        {
        unsigned char *p;
        int j;

        p=bmp_rowptr_from_top(bmp,i);
        for (j=0;j<bmp->width;j++,p++)
            hist[(*p)]+=1.0;
        }
    blackweight = aggressiveness*50.;
#if (WILLUSDEBUGX & 0x8000)
{
FILE *f;
static int count=0;
int i,s;
count++;
if (count%2==1)
{
char filename[256];
sprintf(filename,"src%03d.png",(count+1)/2);
bmp_write(bmp,filename,NULL,100);
f=fopen("hist.ep",count==1?"w":"a");
fprintf(f,"/sa l \"%d\" 1\n",(count+1)/2);
for (i=s=0;i<256;i++)
{
s+=hist[i];
fprintf(f,"%d\n",s);
}
fprintf(f,"//nc\n");
fclose(f);
}
wfile_written_info("hist.ep",stdout);
}
#endif
    s30=0.3*bmp->width*bmp->height;
    for (i=255,sum=0.;sum<s30;sum+=hist[i],i--);
    whitemax=i;
/*
printf("whitemax=%d\n",whitemax);
*/
    if (bmp->height > bmp->width)
        {
        ph = bmp->height/200;
        pw = bmp->width/150;
        }
    else
        {
        ph = bmp->height/150;
        pw = bmp->width/200;
        }
    if (ph<1)
        ph=1;
    if (pw<1)
        pw=1;
    wt=192+(whitemax-192)*(pw-1)/pw;
#if (WILLUSDEBUGX & 0x8000)
printf("wt=%d\n",wt);
#endif
/*
printf("pw=%d, wt=%d\n",pw,wt);
*/
//    status=bmp_autocrop2_ex(bmp,pw,pw,wt,10.,.6,cx);
    status=bmp_autocrop2_ex(bmp,pw,pw,ph,ph,wt,blackweight,.6,0.05,cx);
/*
    printf("bmp_autocrop returns %d\n",status);
    printf("    (%d,%d) - (%d,%d)\n",cx[0],cx[1],cx[2],cx[3]);
    if (bmp->bpp!=24)
        bmp_promote_to_24(bmp);
    printf("bmp=%d x %d x %d\n",bmp->width,bmp->height,bmp->bpp);
    if (1)
        {
        int row,col;
        unsigned char *p1,*p2;
        for (row=cx[1];row<=cx[3];row++)
            {
            p1=bmp_rowptr_from_top(bmp,row)+cx[0]*3;
            p2=bmp_rowptr_from_top(bmp,row)+cx[2]*3;
            p1[0]=255;
            p1[1]=p1[2]=0;
            p2[0]=255;
            p2[1]=p2[2]=0;
            }
        p1=bmp_rowptr_from_top(bmp,cx[1])+cx[0]*3;
        p2=bmp_rowptr_from_top(bmp,cx[3])+cx[0]*3;
        for (col=cx[0];col<=cx[2];col++,p1+=3,p2+=3)
            {
            p1[0]=255;
            p1[1]=p1[2]=0;
            p2[0]=255;
            p2[1]=p2[2]=0;
            }
        bmp_write(bmp,"out.png",stdout,100);
        wfile_written_info("out.png",stdout);
        }
*/
    bmp_free(bmp);
    cx[2] = bmp->width-1-cx[2];
    cx[3] = bmp->height-1-cx[3];
#if (WILLUSDEBUGX & 0x8000)
printf("cx[0]=%d\n",cx[0]);
printf("cx[1]=%d\n",cx[1]);
printf("cx[2]=%d\n",cx[2]);
printf("cx[3]=%d\n",cx[3]);
#endif
    return(status);
    }


/*
** bmp must be grayscale
*/
void k2bmp_apply_autocrop(WILLUSBITMAP *bmp,int *cx0)

    {
    int i,j;
    int cx[4];

    for (i=0;i<4;i++)
        cx[i]=cx0[i];
    cx[2] = bmp->width-1-cx[2];
    cx[3] = bmp->height-1-cx[3];
    for (i=0;i<bmp->width;i++)
        if (i<cx[0] || i>cx[2])
            for (j=0;j<bmp->height;j++)
                {
                unsigned char *p;
                p=bmp_rowptr_from_top(bmp,j)+i;
                p[0]=255;
                }
    for (i=0;i<bmp->height;i++)
        if (i<cx[1] || i>cx[3])
            {
            unsigned char *p;
            p=bmp_rowptr_from_top(bmp,i);
            memset(p,255,bmp->width);
            }
    }

#ifdef HAVE_LEPTONICA_LIB
/*
** src must be grayscale
*/
void k2bmp_prep_for_dewarp(WILLUSBITMAP *dst,WILLUSBITMAP *src,int dx,int whitethresh)

    {
    int row;

    bmp_copy(dst,src);
    bmp_fill(dst,255,255,255);
    for (row=0;row<src->height;row++)
        {
        unsigned char *dp,*sp;
        int col;

        dp=bmp_rowptr_from_top(dst,row);
        sp=bmp_rowptr_from_top(src,row);
        for (col=0;col<src->width;col++,dp++,sp++)
            if (sp[0]<whitethresh)
                {
                int i,i1,i2;
                i1=col<dx?-col:-dx;
                i2=col+dx>=src->width?src->width-1-col:dx;
                for (i=i1;i<=i2;i++)
                    dp[i]=0;
                }
        }
    }
#endif


/*
** Passed bitmap must be grayscale
**
** pixwidth = pixel width of the search frame
** pixstep = step value for the search frame
** whitethresh = value above which pixels are considered white
** blackweight = weighting given to any black pixels in the frame
** minarea = min area encompassed by frame
** cx[0] = left frame position
** cx[1] = top frame position (from top of bitmap)
** cx[2] = right frame position
** cx[3] = bottom frame position (from top of bitmap)
**
** v2.52, 6-2-20:  Take pixwidthx,pixstepx and pixwidthy,pixstepy args
**                 Better to have different values for doc pages with
**                 a high aspect ratio.
**
*/
static int bmp_autocrop2_ex(WILLUSBITMAP *bmp,int pixwidthx,int pixstepx,
                            int pixwidthy,int pixstepy,int whitethresh,
                            double blackweight,double minarea,double threshold,int *cx)

    {
    int k,cxbest[4];
    double maxarea,bmparea;
    WILLUSBITMAP *bw,_bw;

    for (k=0;k<4;k++)
        cxbest[k]=0;
    pixstepx = (pixstepx+pixwidthx/2)/pixwidthx;
    if (pixstepx<1)
        pixstepx=1;
    pixstepy = (pixstepy+pixwidthy/2)/pixwidthy;
    if (pixstepy<1)
        pixstepy=1;
    bw=&_bw;
    bmp_init(bw);
    bmp_integer_resample_ex(bw,bmp,pixwidthx,pixwidthy);
/*
printf("pixwidth=%d, bw->height=%d\n",pixwidth,bw->height);
*/
//    bmp_convert_to_monochrome(bw,whitethresh);
#if (WILLUSDEBUGX & 0x8000)
{
static int pageno=0;
char filename[256];
int n;
printf("@bmp_autocrop2_ex(pixwidthx,y=%d,%d,pixstepx=%d,pixstepy=%d,whitethresh=%d,blackweight=%g,minarea=%g)\n",
pixwidthx,pixwidthy,pixstepx,pixstepy,whitethresh,blackweight,minarea);
pageno++;
if (pageno%2==1)
{
n=bw->width*bw->height;
sprintf(filename,"page%03d.png",(pageno+1)/2);
//for (i=0;i<n;i++)
//    bw->data[i]=bw->data[i]?0:255;
bmp_write(bw,filename,NULL,100);
//for (i=0;i<n;i++)
//    bw->data[i]=bw->data[i]?0:1;
printf("%s\n",filename);
}
}
#endif
    maxarea=-999.;
    /* minblack=1.1; */
    bmparea=(double)bw->width*bw->height;
    cxbest[0]=cxbest[1]=0;
    cxbest[2]=bw->width-1;
    cxbest[3]=bw->height-1;
#if (WILLUSDEBUGX & 0x8000)
printf("minarea=%g, pixstepx=%d\n",minarea,pixstepx);
printf("cx[0]=");
#endif
    for (cx[0]=0;1;cx[0]=cx[0]+pixstepx)
        {
#if (WILLUSDEBUGX & 0x8000)
printf(".%d.",cx[0]);
fflush(stdout);
#endif
        cx[1]=0;
        cx[2]=bw->width-1;
        cx[3]=bw->height-1;
        if (frame_area(bmparea,cx)<minarea)
            break;
        for (cx[1]=0;1;cx[1]=cx[1]+pixstepy)
            {
/*
#if (WILLUSDEBUGX & 0x8000)
printf("cx[1]=%d\n",cx[1]);
#endif
*/
            cx[2]=bw->width-1;
            cx[3]=bw->height-1;
            if (frame_area(bmparea,cx)<minarea)
                break;
            for (cx[2]=bw->width-1;1;cx[2]=cx[2]-pixstepx)
                {
/*
#if (WILLUSDEBUGX & 0x8000)
printf("cx[2]=%d\n",cx[2]);
#endif
*/
                cx[3]=bw->height-1;
                if (frame_area(bmparea,cx)<minarea)
                    break;
                for (cx[3]=bw->height-1;1;cx[3]=cx[3]-pixstepy)
                    {
                    double area,areaw,black,stdev;

/*
#if (WILLUSDEBUGX & 0x8000)
printf("cx[3]=%d\n",cx[3]);
#endif
*/
                    area=frame_area(bmparea,cx);
                    if (area<minarea)
                        break;
                    black=frame_black_percentage(bw,cx,3);
                    stdev=frame_stdev_norm(bw,cx,3);
                    areaw=area-blackweight*(black+3.*stdev);
                    if (areaw > maxarea)
                        {
                        maxarea=areaw;
/*
printf("maxarea(%d,%d,%d,%d)=%g-10x%g=%g\n",cx[0],cx[1],cx[2],cx[3],area,black,areaw);
*/
                        for (k=0;k<4;k++)
                            cxbest[k]=cx[k];
                        break;
                        }
/*
                    if (black < minblack)
                        {
printf("minblack(%d,%d,%d,%d)=%g\n",cx[0],cx[1],cx[2],cx[3],black);
                        minblack = black;
                        for (k=0;k<4;k++)
                            cxb2[k]=cx[k];
                        }
                    if (black > maxblack)
                        continue;
                    if (area > maxarea)
                        {
                        maxarea=area;
printf("maxarea(%d,%d,%d,%d)=%g\n",cx[0],cx[1],cx[2],cx[3],area);
                        for (k=0;k<4;k++)
                            cxbest[k]=cx[k];
                        break;
                        }
*/
                    }
                }
            }
        }
    bmp_free(bw);
    cx[0]=cxbest[0]*pixwidthx;
    cx[1]=cxbest[1]*pixwidthy;
    cx[2]=(cxbest[2]+1)*pixwidthx-1;
    cx[3]=(cxbest[3]+1)*pixwidthy-1;
    if (cx[2]>bmp->width-1)
        cx[2]=bmp->width-1;
    if (cx[3]>bmp->height-1)
        cx[3]=bmp->height-1;
#if (WILLUSDEBUGX & 0x8000)
printf("\nCalling bmp_autocrop_refine(%d,%g,cx[0..3]=%d,%d,%d,%d,pw=%d,%d)\n",
whitethresh,threshold,cx[0],cx[1],cx[2],cx[3],pixwidthx,pixwidthy);
printf("bmp=%dx%d\n",bmp->width,bmp->height);
#endif
    bmp_autocrop_refine(bmp,whitethresh,threshold,cx,pixwidthx,pixwidthy);
#if (WILLUSDEBUGX & 0x8000)
printf("Back from bmp_autocrop_refine() maxarea=%g\n",maxarea);
#endif
    return(maxarea>=0.);
    }


/*
** thresold = 0 to 1.  Typically 0.1, I'd think.
*/
static void bmp_autocrop_refine(WILLUSBITMAP *bmp,int whitethresh,double threshold,int *cx,
                                int pixwidthx,int pixwidthy)

    {
    double *x0,*hist;
    double sum;
    int max,i,c,n;
    static char *funcname="bmp_autocrop_refine";
    int cx0[4],cnew[4];
#if (WILLUSDEBUGX & 0x8000)
static int count0=0;

if (count0&1)
{
count0++;
return;
}
{
char filename[256];
sprintf(filename,"bmp%04d.png",count0);
bmp_write(bmp,filename,NULL,100);
wfile_written_info(filename,stdout);
}
for (i=0;i<4;i++)
printf("cx[%d]=%d\n",i,cx[i]);
#endif
    max=bmp->width > bmp->height ? bmp->width : bmp->height;
    willus_dmem_alloc_warn(46,(void **)&hist,sizeof(double)*2*max,funcname,10);
    x0=&hist[max];
    for (i=0;i<4;i++)
        cx0[i]=cx[i];
    n=bmp->width;
    for (sum=0.,c=cx0[0]=0;cx0[0]<n;cx0[0]++)
        {
        double black,stdev;

        i=cx0[0];
        black=frame_black_percentage(bmp,cx0,1);
        stdev=frame_stdev_norm(bmp,cx0,1);
        x0[i]=(double)(i-cx[0])/(cx[2]-cx[0]+1);
        hist[i]=black+3.*stdev;
        if (x0[i]>=.25 && x0[i]<=.75)
            {
            c++;
            sum+=hist[i];
            }
        }
    if (c>0)
        sum/=c;
    else
        sum=1.0;
    for (i=0;i<n;i++)
        hist[i] /= sum;
    /* v2.52 bug fix--make sure smooth_aperture>0 */
    {
    int smooth_aperture;
    smooth_aperture=pixwidthx/3;
    if (smooth_aperture<1)
        smooth_aperture=1;
    xsmooth(hist,n,smooth_aperture);
    }
    cnew[0]=cx[0]+find_threshold(x0,hist,n,threshold)*(cx[2]-cx[0]+1);
#if (WILLUSDEBUGX & 0x8000)
    {
    FILE *f;
    static int count=0;
    f=fopen("acrosswidth.ep",count==0?"w":"a");
    fprintf(f,"/sa l \"%d\" 2\n",count0);
    for (i=0;i<n;i++)
        fprintf(f,"%g %g\n",x0[i],hist[i]);
    fprintf(f,"//nc\n");
    fclose(f);
    count++;
    }
#endif
    for (i=0;i<n;i++)
        x0[i]=1.0-x0[i];
    sortxyd(x0,hist,n);
    cnew[2]=cx[2]+1-find_threshold(x0,hist,n,threshold)*(cx[2]-cx[0]+1);
    for (i=0;i<4;i++)
        cx0[i]=cx[i];
    n=bmp->height;
    for (sum=0.,c=cx0[1]=0;cx0[1]<n;cx0[1]++)
        {
        double black,stdev;

        i=cx0[1];
        black=frame_black_percentage(bmp,cx0,2);
        stdev=frame_stdev_norm(bmp,cx0,2);
        x0[i]=(double)(i-cx[1])/(cx[3]-cx[1]+1);
        hist[i]=black+3.*stdev;
        if (x0[i]>=.25 && x0[i]<=.75)
            {
            c++;
            sum+=hist[i];
            }
        }
    if (c>0)
        sum/=c;
    else
        sum=1.0;
    for (i=0;i<n;i++)
        hist[i] /= sum;
    /* v2.52 bug fix--make sure smooth_aperture>0 */
    {
    int smooth_aperture;
    smooth_aperture=pixwidthy/3;
    if (smooth_aperture<1)
        smooth_aperture=1;
    xsmooth(hist,n,smooth_aperture);
    }
#if (WILLUSDEBUGX & 0x8000)
printf("findthresh(threshold=%g)=%g\n",threshold,find_threshold(x0,hist,n,threshold));
#endif
    cnew[1]=cx[1]+find_threshold(x0,hist,n,threshold)*(cx[3]-cx[1]+1);
#if (WILLUSDEBUGX & 0x8000)
printf("cx[1]=%d\n",cx[1]);
printf("cnew[1]=%d\n",cnew[1]);
    {
    FILE *f;
    static int count=0;
    f=fopen("acrossheight.ep",count==0?"w":"a");
    fprintf(f,"/sa l \"%d\" 2\n",count0);
    for (i=0;i<n;i++)
        fprintf(f,"%g %g\n",x0[i],hist[i]);
    fprintf(f,"//nc\n");
    fclose(f);
    wfile_written_info("acrossheight.ep",stdout);
    count++;
    }
#endif
    for (i=0;i<n;i++)
        x0[i]=1.0-x0[i];
    sortxyd(x0,hist,n);
#if (WILLUSDEBUGX & 0x8000)
printf("c3: findthresh(threshold=%g)=%g\n",threshold,find_threshold(x0,hist,n,threshold));
#endif
    cnew[3]=cx[3]+1-find_threshold(x0,hist,n,threshold)*(cx[3]-cx[1]+1);
#if (WILLUSDEBUGX & 0x8000)
count0++;
#endif
    willus_dmem_free(46,(double **)&hist,funcname);
    for (i=0;i<4;i++)
        cx[i]=cnew[i];
#if (WILLUSDEBUGX & 0x8000)
for (i=0;i<4;i++)
printf("cxnew[%d]=%d\n",i,cx[i]);
#endif
    }


static void xsmooth(double *y,int n,int cwin)

    {
    int i,dn;
    double *y2;
    static char *funcname="xsmooth";

    willus_dmem_alloc_warn(47,(void **)&y2,sizeof(double)*n,funcname,10);
    dn=(cwin-1)/2;
    for (i=dn;i<n-dn;i++)
        {
        int j;
        double sum;
        for (sum=0.,j=i-dn;j<=i+dn;j++)
            sum+=y[i];
        y2[i]=sum/cwin;
        }
    for (i=0;i<dn;i++)
        y2[i]=y2[dn];
    for (i=n-dn;i<n;i++)
        y2[i]=y2[n-dn-1];
    for (i=0;i<n;i++)
        y[i]=y2[i];
    willus_dmem_free(47,(double **)&y2,funcname);
    }


static double find_threshold(double *x,double *y,int n,double threshold) 

    {
    double max,thresh;
    int i,i0,imin;

    i0=indexxd(0.,x,n);
    if (i0<0)
        i0=0;
    if (i0>n-1)
        i0=n-1;
    for (max=0.,i=0;i<n;i++)
        {
        if (x[i]<0. || x[i]>1.)
            continue;
        if (y[i]>max)
            max=y[i];
        }
    /* Find starting point -- minimum */
    if (max<.2)
        return(0.);
    for (imin=i=i0;i<n;i++)
        {
        if (x[i]>0.35 || y[i] > 0.1*(max-y[i0]))
            break;
        if (y[i]<y[imin])
            imin=i;
        }
    for (i=i0;i>=0;i--)
        {
        if (x[i]<-0.2 || y[i] > 0.1*(max-y[i0]))
            break;
        if (y[i]<y[imin])
            imin=i;
        }
    thresh=y[imin]+(max-y[imin])*threshold;
    for (i=imin;i<n;i++)
        if (x[i]>0.35 || y[i] >= thresh)
            break;
#if (WILLUSDEBUGX & 0x8000)
printf("find_threshold: i-1=%d (n=%d)\n",i-1,n);
#endif
    /* v2.52:  Make sure we don't index into x[] with -1 */
    return(x[i<1?0:i-1]);
    }


static double frame_area(double area,int *cx)

    {
    return((double)(cx[2]+1-cx[0])*(double)(cx[3]+1-cx[1])/area);
    }


/* src must be grayscale */
static void bmp_convert_to_monochrome(WILLUSBITMAP *bmp,int whitethresh)

    {
    int row;

    if (!bmp_is_grayscale(bmp))
        {
        printf("Internal error (bitmap not grayscale at bmp_autocrop).\n");
        exit(100);
        }
    for (row=0;row<bmp->height;row++)
        {
        int col;
        unsigned char *p;
        p=bmp_rowptr_from_top(bmp,row);
        for (col=0;col<bmp->width;col++,p++)
            p[0]=(p[0]>=whitethresh ? 0 : 1);
        }
    }

/*
** Calculate variation in black and white in frame.
** 0 to 1
** Higher value indicates part of the frame is probably over
** a row or rows of text.
** flags==1 does left side only
** flags==2 does top only
** flags==3 does whole frame
*/
static double frame_stdev_norm(WILLUSBITMAP *bmp,int *cx,int flags)

    {
    unsigned char *p,*p1,*p2,*p3;
    int i,w,h,dr,sum;
    double stdev0,stdev;

    w=cx[2]-cx[0]+1;
    h=cx[3]-cx[1]+1-2;
    dr=bmp_bytewidth(bmp);
    p=bmp_rowptr_from_top(bmp,cx[1])+cx[0];
    p1=p+dr;
    if (flags==1)
        {
        h+=2;
        p1-=dr;
        }
    p2=bmp_rowptr_from_top(bmp,cx[1]+1)+cx[2];
    p3=bmp_rowptr_from_top(bmp,cx[3])+cx[0];
    stdev=0.;
    if (flags!=1)
        {
        for (sum=0,i=0;i<w-1;i++,p++)
            {
            int v1,v2;
            v1=p[0];
            v2=p[1];
            sum+=abs(v2-v1);
            }
        stdev0=(double)sum/(w-1);
        if (flags==2)
            return(stdev0/255.);
        if (stdev0 > stdev)
            stdev=stdev0;
        for (sum=0,i=0;i<w-1;i++,p3++)
            {
            int v1,v2;
            v1=p3[0];
            v2=p3[1];
            sum+=abs(v2-v1);
            }
        stdev0=(double)sum/(w-1);
        if (stdev0 > stdev)
            stdev=stdev0;
        }
    for (sum=0,i=0;i<h-1;i++,p1+=dr)
        {
        int v1,v2;
        v1=p1[0];
        v2=p1[dr];
        sum+=abs(v2-v1);
        }
    stdev0=(double)sum/(h-1);
    if (flags==1)
        return(stdev0/255.);
    if (stdev0 > stdev)
        stdev=stdev0;
    for (sum=0,i=0;i<h-1;i++,p2+=dr)
        {
        int v1,v2;
        v1=p2[0];
        v2=p2[dr];
        sum+=abs(v2-v1);
        }
    stdev0=(double)sum/(h-1);
    if (stdev0 > stdev)
        stdev=stdev0;
    return(stdev/255.);
    }

/*
** flags==1 does left side only
** flags==2 does top only
** flags==3 does whole frame
*/
static double frame_black_percentage(WILLUSBITMAP *bmp,int *cx,int flags)

    {
    unsigned char *p,*p1,*p2,*p3;
    int w,h,dr,len,sum;

    w=cx[2]-cx[0]+1;
    h=cx[3]-cx[1]+1-2;
    len=2*w+2*h;
    dr=bmp_bytewidth(bmp);
    p=bmp_rowptr_from_top(bmp,cx[1])+cx[0];
    p1=p+dr;
    p2=bmp_rowptr_from_top(bmp,cx[1]+1)+cx[2];
    p3=bmp_rowptr_from_top(bmp,cx[3])+cx[0];
    if (flags==3)
        {
        for (sum=0;w>0;w--,p++,p3++)
            sum+=(*p)+(*p3);
        for (;h>0;h--,p1+=dr,p2+=dr)
            sum+=(*p1)+(*p2);
        }
    else if (flags==1)
        {
        h+=2;
        p1-=dr;
        len=h;
        for (sum=0;h>0;h--,p1+=dr)
            sum+=(*p1);
        }
    else
        {
        len=w;
        for (sum=0;w>0;w--,p++)
            sum+=(*p);
        }
       
//    return((double)sum/len);
    return(1.-(double)sum/(255.*len));
    }


void k2pagebreakmarks_find_pagebreak_marks(K2PAGEBREAKMARKS *k2pagebreakmarks,WILLUSBITMAP *bmp,
                                        WILLUSBITMAP *bmpgrey,int dpi,int *color,int *type,int n)

    {
    int j,row,width;
    double rr[8],gg[8],bb[8];

#if (WILLUSDEBUGX & 0x800000)
printf("At k2pagebreakmarks_find_pagebreak_marks.\n");
for (j=0;j<n;j++)
printf("    color[%d]=0x%0X\n",j,color[j]);
printf("    type[%d]=%d\n",j,type[j]);
#endif
    if (k2pagebreakmarks==NULL)
        return;
    if (bmp==NULL || bmp->bpp<24 || (bmpgrey!=NULL && bmpgrey->bpp!=8))
        {
        printf("Internal Error--Bit-per-pixel mismatch in k2pagebreaks_find_pagebreak_marks.  Contact Author.\n");
        exit(20);
        }
    width=bmp->width;
    for (j=0;j<n && j<8;j++)
        {
        rr[j]=((color[j]>>16)&0xff)/255.;
        gg[j]=((color[j]>>8)&0xff)/255.;
        bb[j]=(color[j]&0xff)/255.;
        }
    for (row=0;row<bmp->height;row++)
        {
        unsigned char *p,*pg;
        int jbest,jlast,lastcol,col;

        p=bmp_rowptr_from_top(bmp,row);
        pg = bmpgrey==NULL ? NULL : bmp_rowptr_from_top(bmpgrey,row);
        for (jbest=-1,jlast=-1,lastcol=-1,col=0;col<width;col++,p+=3)
            {
            double blackmatch,whitematch,graymatch,cm,cmbest;
            int r,g,b;

            /* Find best color match */
            r=p[0];
            g=p[1];
            b=p[2];
            blackmatch=(r/255.+g/255.+b/255.)/3.;
            whitematch=1.-blackmatch;
            graymatch=(abs(r-g)/255.+abs(g-b)/255.+abs(r-b)/255.)/3.;
            for (cmbest=3.,jbest=-1,j=0;j<n && j<8;j++)
                {
                cm = (fabs(r/255.-rr[j])+fabs(g/255.-gg[j])+fabs(b/255.-bb[j]))/3.;
                if (cm<cmbest && cm<blackmatch && cm<whitematch && cm<graymatch)
                    {
                    jbest=j;
                    cmbest=cm;
                    }
                }

            /* Paint over mark if it matches a color */
            if (jbest>=0)
                {
                int paintover;

                /* paintover = (type[jbest]==K2PAGEBREAKMARK_TYPE_NOBREAK ? 0 : 255); */
                paintover=255;
                p[0]=p[1]=p[2]=paintover;
                if (pg!=NULL)
                    pg[col]=paintover;
                }
/*
if (jbest>=0)
printf(" TYPE %d (%d,%d,%d) @ %4d,%4d\n",jbest,p[0],p[1],p[2],col,row);
*/
            if (jbest==jlast && col<width-1)
                continue;
            if (jbest>=0 && jbest==jlast)
                {
                int markcol,markrow;

                markcol=(col+lastcol)/2;
                markrow=row;
/*
printf("    Adding type %d at %d,%d\n",jbest,markcol,markrow);
*/
                k2pagebreakmarks_add_mark(k2pagebreakmarks,markcol,markrow,type[jbest],dpi);
                }
            else if (jbest!=jlast && jlast>=0)
                {
                int markcol,markrow;

                markcol=(col-1+lastcol)/2;
                markrow=row;
/*
printf("    Adding type %d at %d,%d\n",jlast,markcol,markrow);
*/
                k2pagebreakmarks_add_mark(k2pagebreakmarks,markcol,markrow,type[jlast],dpi);
                }
            if (jbest!=jlast)
                {
                jlast=jbest;
                if (jlast>=0)
                    lastcol=col;
                else
                    lastcol=-1;
                }
            }
        }
#if (WILLUSDEBUGX & 0x800000)
printf("...Call complete.\n");
#endif
    }


static void k2pagebreakmarks_add_mark(K2PAGEBREAKMARKS *k2pagebreakmarks,int markcol,int markrow,
                                      int marktype,int dpi)

    {
    int n;
    static int warned=0;
    K2PAGEBREAKMARK *breakmark;

    if (k2pagebreakmarks==NULL)
        return;
    if (k2pagebreakmarks_too_close_to_others(k2pagebreakmarks,markcol,markrow,dpi))
/*
{
printf("    %d,%d too close to other marks.\n",markcol,markrow);
*/
        return;
/*
}
*/
    n=k2pagebreakmarks->n;
    if (n>=MAXK2PAGEBREAKMARKS)
        {
        if (!warned)
            k2printf("\n" TTEXT_WARN "Warning: Max page break marks exceeded.  "
                         "Some will be ignored!" TTEXT_NORMAL "\n\n");
        warned=1;
        return;
        }
    warned=0;
    breakmark = &k2pagebreakmarks->k2pagebreakmark[n];
    breakmark->row = markrow;
    breakmark->col = markcol;
    breakmark->type = marktype;
    k2pagebreakmarks->n++;
    }


static int k2pagebreakmarks_too_close_to_others(K2PAGEBREAKMARKS *k2pagebreakmarks,int markcol,
                                                int markrow,int dpi)

    {
    int i;

    if (k2pagebreakmarks==NULL)
        return(0);
    for (i=0;i<k2pagebreakmarks->n;i++)
        {
        K2PAGEBREAKMARK *mark;
        double dx,dy;

        mark=&k2pagebreakmarks->k2pagebreakmark[i];
        dx = (double)abs(mark->col - markcol)/dpi;
        dy = (double)abs(mark->row - markrow)/dpi;
        if (dx < 1.0 && dy < .1)
            return(1);
        }
    return(0);
    }







k2pdfopt_v2.54/k2pdfoptlib/k2master.c

/*
** k2master.c    Functions to handle the main (master) k2pdfopt output bitmap.
**
** Copyright (C) 2020  http://willus.com
**
** This program is free software: you can redistribute it and/or modify
** it under the terms of the GNU Affero General Public License as
** published by the Free Software Foundation, either version 3 of the
** License, or (at your option) any later version.
**
** This program is distributed in the hope that it will be useful,
** but WITHOUT ANY WARRANTY; without even the implied warranty of
** MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
** GNU Affero General Public License for more details.
**
** You should have received a copy of the GNU Affero General Public License
** along with this program.  If not, see <http://www.gnu.org/licenses/>.
**
*/

#include "k2pdfopt.h"

static void masterinfo_pagequeue_queue_page(MASTERINFO *masterinfo,int rowcount,int srcpageno);
static int masterinfo_pagequeue_row_start(MASTERINFO *masterinfo);
static int masterinfo_detecting_orientation(MASTERINFO *masterinfo,K2PDFOPT_SETTINGS *k2settings,
                                 WILLUSBITMAP *src,WILLUSBITMAP *srcgrey,
                                 char *rotstr,double rot_deg,double *bormean,int pageno);
static int calculate_line_gap(BMPREGION *region,MASTERINFO *masterinfo,
                              K2PDFOPT_SETTINGS *k2settings,int single_passed_textline);
static void masterinfo_pagequeue_pop_queue(MASTERINFO *masterinfo,K2PDFOPT_SETTINGS *k2settings);
static void masterinfo_remove_top_rows(MASTERINFO *masterinfo,K2PDFOPT_SETTINGS *k2settings,int rows);
static int masterinfo_pageheight_pixels(MASTERINFO *masterinfo,K2PDFOPT_SETTINGS *k2settings);
#ifdef HAVE_MUPDF_LIB
static void masterinfo_add_cropbox(MASTERINFO *masterinfo,K2PDFOPT_SETTINGS *k2settings,
                                   WILLUSBITMAP *bmp1,double bmpdpi,int rows);
#endif
static void bmp_pad_and_mark(WILLUSBITMAP *dst,WILLUSBITMAP *src,K2PDFOPT_SETTINGS *k2settings,
                             int ltotheight,double bmpdpi,void *ocrwords,int landscape);
static void bmp_fully_justify(WILLUSBITMAP *jbmp,WILLUSBITMAP *src,
                              K2PDFOPT_SETTINGS *k2settings,int jbmpwidth,
                              int whitethresh,int just,int dpi,WRECTMAPS *wrectmaps);
static void wrectmaps_add_gap(WRECTMAPS *wrectmaps,int x0,int dx);
/*
static void find_word_gaps_using_wrectmaps(WRECTMAPS *wrectmaps,int **pgappos,
                                           int **pgapsize,int *png,int left_to_right);
*/
static void find_word_gaps_using_textrow(WILLUSBITMAP *src,K2PDFOPT_SETTINGS *k2settings,
                                         int **pgappos,int **pgapsize,int *png,int whitethresh,
                                         int dpi);
static int masterinfo_break_point(MASTERINFO *masterinfo,int row0,
                                  K2PDFOPT_SETTINGS *k2settings,int maxsize);
static int masterinfo_break_point_ignoring_page_break_markers(MASTERINFO *masterinfo,int row0,
                                    K2PDFOPT_SETTINGS *k2settings,int maxsize);
static int ocrlayer_bounding_box_inches(MASTERINFO *masterinfo,LINE2D *rect);
static void k2master_rows_color(WILLUSBITMAP *bmp,MASTERINFO *masterinfo,
                                K2PDFOPT_SETTINGS *k2settings);


void masterinfo_init(MASTERINFO *masterinfo,K2PDFOPT_SETTINGS *k2settings)

    {
    static char *funcname="masterinfo_init";
    extern char *k2pdfopt_version;
    int i;

    /* Init outline / bookmarks */
    masterinfo->outline=NULL;
    masterinfo->output_page_count=0;
    masterinfo->outline_srcpage_completed=-1;
    masterinfo->preview_bitmap=NULL;
    masterinfo->preview_captured=0;
    masterinfo->published_pages=0;
    masterinfo->srcpages = -1;
    masterinfo->nextpage = -1;
    masterinfo->landscape = -1;
    masterinfo->landscape_next = -1;
    masterinfo->wordcount=0;
    masterinfo->rcindex=0;
    masterinfo->debugfolder[0]='\0';
    bmp_init(&masterinfo->bmp);
    /* v2.53 -- Added queueing of OCR and pages to help parallelize OCR */
    ocrwords_init(&masterinfo->mi_ocrwords);
    masterinfo->queued_page_info.na=32;
    masterinfo->queued_page_info.n=0;
    willus_mem_alloc_warn((void **)&masterinfo->queued_page_info.page,
                            sizeof(QUEUED_PAGE)*masterinfo->queued_page_info.na,
                            funcname,10);
    /* v2.53 end */
    masterinfo->bmp.height=masterinfo->bmp.width=0;
    masterinfo->bmp.bpp=k2settings->dst_color ? 24 : 8;
    for (i=0;i<256;i++)
        masterinfo->bmp.red[i]=masterinfo->bmp.blue[i]=masterinfo->bmp.green[i]=i;
#ifdef K2PDFOPT_KINDLEPDFVIEWER
    wrectmaps_init(&masterinfo->rectmaps);
#endif
    wrapbmp_init(&masterinfo->wrapbmp,k2settings->dst_color);
#ifdef HAVE_MUPDF_LIB
    if (k2settings->use_crop_boxes)
        wpdfboxes_init(&masterinfo->pageinfo.boxes);
#endif
#ifndef K2PDFOPT_KINDLEPDFVIEWER
    if (k2settings->debug)
        {
        strcpy(masterinfo->debugfolder,"k2_dst_dir");
        wfile_remove_dir(masterinfo->debugfolder,1);
        wfile_makedir(masterinfo->debugfolder);
        }
    else
#endif
        masterinfo->debugfolder[0]='\0';
    masterinfo->rows=0;
    masterinfo->lastrow.lcheight = -1;
    masterinfo->lastrow.capheight = -1;
    masterinfo->lastrow.h5050 = -1;
    masterinfo->lastrow.rowheight = -1;
    masterinfo->lastrow.gap=0;
    masterinfo->lastrow.gapblank=0;
    masterinfo->lastrow.type=REGION_TYPE_UNDETERMINED;
    masterinfo->nocr=0;
    masterinfo->mandatory_region_gap=0;
    masterinfo->page_region_gap_in=-1.;
    masterinfo->k2pagebreakmarks.n=0;
    sprintf(masterinfo->pageinfo.producer,"K2pdfopt %s",k2pdfopt_version);
    }


static void masterinfo_pagequeue_queue_page(MASTERINFO *masterinfo,int rowcount,int srcpageno)

    {
    static char *funcname="masterinfo_pagequeue_queue_page";
    QUEUED_PAGE_INFO *qpi;

    qpi=&masterinfo->queued_page_info;
    if (qpi->n >= qpi->na)
        {
        willus_mem_realloc_robust_warn((void **)&qpi->page,
                            sizeof(QUEUED_PAGE)*2*qpi->na,
                            sizeof(QUEUED_PAGE)*qpi->na,funcname,10);
        qpi->na *= 2;
        }
    qpi->page[qpi->n].rowcount=rowcount;
    qpi->page[qpi->n].srcpageno=srcpageno;
    qpi->n++;
    }


static int masterinfo_pagequeue_row_start(MASTERINFO *masterinfo)

    {
    QUEUED_PAGE_INFO *qpi;
    int i,sum;

    qpi=&masterinfo->queued_page_info;
    if (qpi->n<=0)
        return(0);
    for (i=sum=0;i<qpi->n;i++)
        sum+=qpi->page[i].rowcount;
    return(sum);
    }


void masterinfo_free(MASTERINFO *masterinfo,K2PDFOPT_SETTINGS *k2settings)

    {
    static char *funcname="masterinfo_free";

#ifdef HAVE_MUPDF_LIB
    if (k2settings->use_crop_boxes)
        wpdfboxes_free(&masterinfo->pageinfo.boxes);
#endif
    wrapbmp_free(&masterinfo->wrapbmp);
    bmp_free(&masterinfo->bmp);
#ifdef K2PDFOPT_KINDLEPDFVIEWER
    wrectmaps_free(&masterinfo->rectmaps);
#endif
    wpdfoutline_free(masterinfo->outline);
    ocrwords_free(&masterinfo->mi_ocrwords);
    /* Clear page queue */
    willus_mem_free((double **)&masterinfo->queued_page_info.page,funcname);
    masterinfo->queued_page_info.n=0;
    masterinfo->queued_page_info.na=0;
    }


void masterinfo_flush(MASTERINFO *masterinfo,K2PDFOPT_SETTINGS *k2settings,int clearbitmap)

    {
#ifndef K2PDFOPT_KINDLEPDFVIEWER
    masterinfo_publish(masterinfo,k2settings,clearbitmap ? 2 : 1);
#endif
    }


/*
**
** Start new source page
**
** Input = "src" bitmap (color or grayscale)
**
** Initializes greyscale bitmap "srcgrey" and BMPREGION "region".
** Sets up vars in masterinfo for new page.
**
*/
int masterinfo_new_source_page_init(MASTERINFO *masterinfo,K2PDFOPT_SETTINGS *k2settings,
                         WILLUSBITMAP *src,WILLUSBITMAP *srcgrey,WILLUSBITMAP *marked,
                         BMPREGION *region,double rot_deg,double *bormean,
                         char *rotstr,int pageno,int nextpage,FILE *out)

    {
    int white;

#if (WILLUSDEBUGX & 1)
printf("@masterinfo_new_source_page(pageno=%d,nextpage=%d,maxpages=%d)\n",pageno,nextpage,masterinfo->srcpages);
#endif
    white=k2settings->src_whitethresh;
    if (pageno==masterinfo->nextpage && masterinfo->landscape_next!=-1)
        masterinfo->landscape = masterinfo->landscape_next;
    else
        masterinfo->landscape = k2pdfopt_settings_landscape(k2settings,pageno,masterinfo->srcpages);
#if (WILLUSDEBUGX & 1)
printf("masterinfo->landscape=%d\n",masterinfo->landscape);
#endif
    if (nextpage>=0)
        masterinfo->landscape_next = k2pdfopt_settings_landscape(k2settings,nextpage,masterinfo->srcpages);
    else
        masterinfo->landscape_next = -1;
    masterinfo->nextpage=nextpage;
    /* Record document scale factor so we know how PDF source dims were scaled */
    masterinfo->document_scale_factor=k2settings->document_scale_factor;
    masterinfo->pageinfo.srcpage = pageno;
    /* v2.32 */
    
    /* v2.20:  rotation now used to find text in OCR layer, so always assign srcpage_rot_deg. */
    masterinfo->pageinfo.srcpage_rot_deg=0.;
    masterinfo->pageinfo.srcpage_fine_rot_deg = 0.;
    region->rotdeg=0;
    if (!OR_DETECT(rot_deg) && !OREP_DETECT(k2settings) && rot_deg!=0)
        {
        bmp_rotate_right_angle(src,rot_deg);
        region->rotdeg=rot_deg;
        /* v2.20: always assign */
        masterinfo->pageinfo.srcpage_rot_deg=rot_deg;
        }
    if (bmp_is_grayscale(src))
        bmp_copy(srcgrey,src);
    else
        bmp_convert_to_greyscale_ex(srcgrey,src);
    if (!OR_DETECT(rot_deg) && k2settings_need_color_permanently(k2settings))
        bmp_promote_to_24(src);
    if (k2settings->src_erosion<0)
        k2bmp_erode(src,srcgrey,k2settings);
    bmp_adjust_contrast(src,srcgrey,k2settings,&white);
    if (k2settings->src_erosion>0)
        k2bmp_erode(src,srcgrey,k2settings);
    /* v2.20 -- paint pixels above white threshold white if requested */
    if (k2settings->src_paintwhite)
        bmp_paint_white(srcgrey,src,white);

    /*
    if (k2settings->src_whitethresh>0)
        white=k2settings->src_whitethresh;
    */
    if (masterinfo_detecting_orientation(masterinfo,k2settings,src,srcgrey,rotstr,
                                         rot_deg,bormean,pageno))
        return(0);
    if (k2settings->erase_vertical_lines>0)
        bmp_detect_vertical_lines(srcgrey,src,(double)k2settings->src_dpi,/*0.005,*/0.25,
                        k2settings->min_column_height_inches,k2settings->src_autostraighten,white,
                        k2settings->erase_vertical_lines,
                        k2settings->debug,k2settings->verbose);
    if (k2settings->erase_horizontal_lines>0)
        bmp_detect_horizontal_lines(srcgrey,src,(double)k2settings->src_dpi,/*0.005,*/0.25,
                        k2settings->min_column_height_inches,k2settings->src_autostraighten,white,
                        k2settings->erase_horizontal_lines,
                        k2settings->debug,k2settings->verbose);
    if (k2settings->src_autostraighten > 0.)
        {
        double rot;
        rot=bmp_autostraighten(src,srcgrey,white,k2settings->src_autostraighten,0.1,
                               k2settings->debug,out);
#ifdef HAVE_K2GUI
        if (k2gui_active() && fabs(rot)>1e-4)
            k2printf("\n(Page straightened--rotated cc by %.2f deg.)\n",rot);
#endif
        if (k2settings->use_crop_boxes)
            masterinfo->pageinfo.srcpage_fine_rot_deg = rot;
        }
#if (WILLUSDEBUGX & 0x8000) /* Autocrop debug */
printf("Starting autocrop.\n");
bmp_write(srcgrey,"ac.png",stdout,100);
printf("Written to ac.png, %dx%d\n",srcgrey->width,srcgrey->height);
#endif
    if (k2settings->autocrop)
        bmp_autocrop2(srcgrey,masterinfo->autocrop_margins,(double)k2settings->autocrop/1000.);
#if (WILLUSDEBUGX & 0x8000) /* Autocrop debug */
printf("Done autocrop.\n");
#endif
#ifdef HAVE_LEPTONICA_LIB
    if (k2settings->dewarp && !k2settings->use_crop_boxes)
        {
        WILLUSBITMAP _dwbmp,*dwbmp;

        dwbmp=&_dwbmp;
        bmp_init(dwbmp);
        bmp_copy(dwbmp,srcgrey);
        if (k2settings->debug)
            {
            bmp_write(dwbmp,"dewarp_pre_prep.png",NULL,100);
            aprintf("\n" TTEXT_BOLD);
            wfile_written_info("dewarp_pre_prep.png",stdout);
            aprintf(TTEXT_NORMAL);
            }
        k2bmp_prep_for_dewarp(dwbmp,srcgrey,k2settings->src_dpi/45,white);
        if (k2settings->autocrop)
            k2bmp_apply_autocrop(dwbmp,masterinfo->autocrop_margins);
        if (k2settings->debug)
            {
            bmp_write(dwbmp,"dewarp_image.png",NULL,100);
            aprintf(TTEXT_BOLD);
            wfile_written_info("dewarp_image.png",stdout);
            aprintf(TTEXT_NORMAL);
            }
        wlept_bmp_dewarp(dwbmp,src,srcgrey,white,k2settings->dewarp,
                         k2settings->debug?"k2opt_dewarp_model.pdf":NULL);
        if (k2settings->debug)
            {
            aprintf(TTEXT_BOLD);
            wfile_written_info("k2opt_dewarp_model.pdf",stdout);
            aprintf(TTEXT_NORMAL);
            }
        bmp_free(dwbmp);
        /* Re-do autocrop after de-warp */
        if (k2settings->autocrop)
            bmp_autocrop2(srcgrey,masterinfo->autocrop_margins,(double)k2settings->autocrop/1000.);
        }
#endif /* HAVE_LEPTONICA_LIB */
#if (WILLUSDEBUGX & 0x20000)
printf("k2settings->srccropmargins->units[0]=%d\n",k2settings->srccropmargins.units[0]);
#endif
#if (WILLUSDEBUGX & 0x800000)
printf("00\n");
printf("src=%p (%dx%dx%d)\n",src,src->width,src->height,src->bpp);
printf("srcgrey=%p (%dx%dx%d)\n",srcgrey,srcgrey->width,srcgrey->height,srcgrey->bpp);
#endif
    bmp_clear_outside_crop_border(masterinfo,src,srcgrey,k2settings);
#if (WILLUSDEBUGX & 0x800000)
printf("11\n");
#endif
    /* Find page break marks -- src bitmap must be color if there are page-break marks */
    k2file_look_for_pagebreakmarks(region->k2pagebreakmarks,k2settings,src,srcgrey,k2settings->src_dpi);
#if (WILLUSDEBUGX & 0x800000)
printf("22\n");
#endif
    /* Convert source back to gray scale if not using color output */
    if (!k2settings_need_color_permanently(k2settings))
        bmp_convert_to_greyscale(src);
    region->dpi = k2settings->src_dpi;
    region->r1 = 0;
    region->r2 = srcgrey->height-1;
    region->c1 = 0;
    region->c2 = srcgrey->width-1;
    region->bgcolor = white;
    region->bmp = src;
    region->bmp8 = srcgrey;
    region->pageno = pageno;
    /* Not parsed for rows of text yet */
    textrows_clear(&region->textrows);
    region->bbox.type = REGION_TYPE_UNDETERMINED;
    region->bbox.c1 = region->c1;
    region->bbox.c2 = region->c2;
    region->bbox.r1 = region->r1;
    region->bbox.r2 = region->r2;
    if (k2settings->show_marked_source)
        {
        if (k2settings->dst_color && marked!=NULL)
            {
            bmp_copy(marked,src);
            region->marked=marked;
            }
        else
            region->marked=region->bmp;
        }
    masterinfo->bgcolor=white;
    /* dst_fit_to_page == -2 if gridding */
    masterinfo->fit_to_page = k2settings->dst_fit_to_page;
    /* v2.34: moved k2pdfopt_settings_set_margins_and_devsize() to calling function */
    /*
    k2pdfopt_settings_set_margins_and_devsize(k2settings,region,masterinfo,0);
    */
    return(1);
    }


void masterinfo_add_pagebreakmark(MASTERINFO *masterinfo,int marktype)

    {
    int n;

    n=masterinfo->k2pagebreakmarks.n;
    if (n < MAXK2PAGEBREAKMARKS)
        {
        masterinfo->k2pagebreakmarks.k2pagebreakmark[n].row=masterinfo->rows;
        masterinfo->k2pagebreakmarks.k2pagebreakmark[n].type=marktype;
        masterinfo->k2pagebreakmarks.n++;
        }
    /*
    printf("\nPAGEBREAK MARK ADD:  rows = %d\n\n",masterinfo->rows);
    */
    }


static int masterinfo_detecting_orientation(MASTERINFO *masterinfo,K2PDFOPT_SETTINGS *k2settings,
                                 WILLUSBITMAP *src,WILLUSBITMAP *srcgrey,
                                 char *rotstr,double rot_deg,double *bormean,int pageno)

    {
#if (WILLUSDEBUGX & 0x1000000)
printf("OR_DETECT(%g)=%d\n",rot_deg,OR_DETECT(rot_deg));
#endif
    if (rotstr!=NULL)
        rotstr[0]='\0';
    if (OR_DETECT(rot_deg) || OREP_DETECT(k2settings))
        {
        double bor,rotnow;

        if (k2settings->debug)
            k2printf("Checking orientation of page %d ... ",pageno);
        bor=bmp_orientation(srcgrey);
        if (k2settings->debug)
            k2printf("orientation factor = %g\n",bor);
        if (OR_DETECT(rot_deg))
            {
            if (bormean!=NULL)
                (*bormean) *= bor;
            return(1);
            }
        rotnow=rot_deg;
        if (fabs(rot_deg-270)<.5)
            {
            if (bor>10.)
                {
                if (rotstr!=NULL)
                    sprintf(rotstr,"(custom rotation) ");
                rotnow=0.;
                }
            }
        else if (fabs(rot_deg)<.5)
            {
            if (bor<.1)
                {
                if (rotstr!=NULL)
                    sprintf(rotstr,"(custom rotation) ");
                rotnow=270.;
                }
            }
        if (rotnow!=0)
            {
            bmp_rotate_right_angle(srcgrey,rotnow);
            if (k2settings->dst_color)
                bmp_rotate_right_angle(src,rotnow);
            /* v2.20:  always assign */
            masterinfo->pageinfo.srcpage_rot_deg=rotnow;
            }
        }
    return(0);
    }




/*
**
** Add already-scaled source bmp to "masterinfo" destination bmp.
** Source bmp may be narrower than destination--if so, it may be fully justifed.
** dst = destination bitmap
** src = source bitmap
** dst and src bpp must match!
** All rows of src are applied to masterinfo->bmp starting at row masterinfo->rows
** Full justification is done if requested.
**
*/
void masterinfo_add_bitmap(MASTERINFO *masterinfo,WILLUSBITMAP *src,
                    K2PDFOPT_SETTINGS *k2settings,int npageboxes,
                    int justification_flags,int whitethresh,int nocr,int dpi,
                    WRECTMAPS *wrectmaps,TEXTROW *textrow0)

    {
    WILLUSBITMAP *src1,_src1;
    WILLUSBITMAP *tmp,_tmp;
    BMPREGION region;
    WILLUSBITMAP *gray,_gray;
#ifdef HAVE_OCR_LIB
    OCRWORDS _words,*words;
#endif
    int dw,dw2;
    int i,srcbytespp,srcbytewidth,go_full,gap_start;
    int gapstart_rescale;
    int destwidth,destx0,just,single_passed_textline;
    int dstmar_pixels[4];

    if (src->width<=0 || src->height<=0)
        return;
#if (WILLUSDEBUGX & 0x800020)
k2printf("@masterinfo_add_bitmap.  dst->bpp=%d, src->bpp=%d, src=%d x %d, dpi=%d\n",masterinfo->bmp.bpp,src->bpp,src->width,src->height,dpi);
#endif
/*
{
static int count=0;
static char filename[MAXFILENAMELEN];

k2printf("    @masterinfo_add_bitmap...\n");
sprintf(filename,"src%05d.png",count++);
bmp_write(src,filename,stdout,100);
}
*/
/*
if (fulljust && k2settings->dst_fulljustify)
k2printf("srcbytespp=%d, srcbytewidth=%d, destwidth=%d, destx0=%d, destbytewidth=%d\n",
srcbytespp,srcbytewidth,destwidth,destx0,dstbytewidth);
*/

    /* Determine what justification to use */
    /* Left? */
    if ((justification_flags&3)==0  /* Mandatory left just */
          || ((justification_flags&3)==3  /* Use user settings */
              && (k2settings->dst_justify==0  
                    || (k2settings->dst_justify<0 && (justification_flags&0xc)==0))))
        just=0;
    else if ((justification_flags&3)==2
          || ((justification_flags&3)==3
              && (k2settings->dst_justify==2
                    || (k2settings->dst_justify<0 && (justification_flags&0xc)==8))))
        just=2;
    else
        just=1;

    /* Full justification? */
    get_dest_margins(dstmar_pixels,k2settings,(double)k2settings->dst_dpi,masterinfo->bmp.width,
                     k2settings->dst_height);
    destwidth=masterinfo->bmp.width-dstmar_pixels[0]-dstmar_pixels[2];
    go_full = (destwidth*nocr > src->width 
               && (((justification_flags&0x30)==0x10)
                   || ((justification_flags&0x30)==0 // Use user settings
                       && (k2settings->dst_fulljustify==1
                            || (k2settings->dst_fulljustify<0 && (justification_flags&0xc0)==0x40)))));

    /* Cannot fully justify if using crop boxes */
    if (npageboxes>0 && wrectmaps==NULL)
        go_full=0;

    /* Put fully justified text into src1 bitmap */
    if (go_full)
        {
        src1=&_src1;
        bmp_init(src1);
        bmp_fully_justify(src1,src,k2settings,nocr*destwidth,whitethresh,just,dpi,wrectmaps);
        }
    else
        src1=src;

#if (WILLUSDEBUGX & 1)
k2printf("@masterinfo_add_bitmap:  jflags=0x%02X just=%d, go_full=%d\n",justification_flags,just,go_full);
k2printf("    destwidth=%d, src->width=%d\n",destwidth,src->width);
#endif

    /*
    ** Create BMPREGION out of new bitmap and parse for OCR if necessary.
    */
    if (src1->bpp==8)
        gray=src1;
    else
        {
        gray=&_gray;
        bmp_init(gray);
        bmp_convert_to_grayscale_ex(gray,src1);
        }
    bmpregion_init(&region);
    region.bgcolor=whitethresh;
    region.c1=0;
    region.c2=gray->width-1;
    region.r1=0;
    region.r2=gray->height-1;
    region.bmp8=gray;
    region.bmp=src1; /* May not be 24-bit! */
    region.dpi=dpi;
    region.wrectmaps=wrectmaps;
    region.bbox=(*textrow0);
    /* v2.50--reset bounding box */
    region.bbox.c1=region.c1;
    region.bbox.r1=region.r1;
    region.bbox.c2=region.c2;
    region.bbox.r2=region.r2;
#if (WILLUSDEBUGX & 512)
printf("Add bitmap to master, scanning region for vertical breaks...\n");
printf("    Region = (%d,%d) - (%d,%d)\n",region.c1,region.r1,region.c2,region.r2);
printf("    BBox = (%d,%d) - (%d,%d)\n",region.bbox.c1,region.bbox.r1,region.bbox.c2,region.bbox.r2);
#endif
    /* Find text rows so we can determine line spacing of region */
    if (textrow0->type==REGION_TYPE_FIGURE || textrow0->type==REGION_TYPE_TEXTLINE)
        {
#if (WILLUSDEBUGX & 512)
printf("    Region is single line or figure.\n");
#endif
        single_passed_textline=1;
        textrows_add_textrow(&region.textrows,&region.bbox);
#if (WILLUSDEBUGX & 512)
textrow_echo(&region.textrows.textrow[0],stdout);
#endif
        }
    else
        {
        /* Possible multi-line region */
        single_passed_textline=0;
        bmpregion_find_textrows(&region,k2settings,0,1,-1.0,k2settings->join_figure_captions);
        }

#if (WILLUSDEBUGX & 512)
printf("    Found %d text rows.\n",region.textrows.n);
#endif
    /*
    ** Scale lastrow to this bitmap dpi
    */
    if (masterinfo->nocr>0 && masterinfo->nocr != nocr)
        {
        double scale;
        scale=(double)nocr/masterinfo->nocr;
        textrow_scale(&masterinfo->lastrow,scale,scale,region.bmp->width-1,region.bmp->height-1);
        }
    gap_start = calculate_line_gap(&region,masterinfo,k2settings,single_passed_textline);
    /* Don't re-scale gap_start later if it's in destination pixels (-bp option)--v2.52 */
    gapstart_rescale = (masterinfo->mandatory_region_gap!=2);
#if (WILLUSDEBUGX & 0x800000)
printf("gap_start=%d, region->dpi=%d, region->width=%d, mandreggap=%d, gapstart_rescale=%d\n",gap_start,(int)region.dpi,region.bmp->width,masterinfo->mandatory_region_gap,gapstart_rescale);
#endif
    /*
    ** Remember settings for next line
    */
    if (region.textrows.n>0)
        {
        masterinfo->lastrow = region.textrows.textrow[region.textrows.n-1];
        masterinfo->nocr = nocr;
        }

    /* Reset new page status */
    masterinfo->mandatory_region_gap = 0;
    masterinfo->page_region_gap_in = -1.;

#if (WILLUSDEBUGX & 0x10000)
printf("@OCR decision point, dst_ocr='%c'\n",k2settings->dst_ocr);
#endif
#ifdef HAVE_OCR_LIB
    if (k2settings->dst_ocr)
        {
        /* Run OCR on the bitmap */
        words=&_words;
        ocrwords_init(words);
        k2ocr_ocrwords_add_to_queue(masterinfo,words,&region,k2settings);
/*
{
int i;
printf("\nwordcount=%d\n",words->n);
for (i=0;i<words->n;i++)
{
int j;
printf("word[%d]='%s'\n",i,words->word[i].text);
printf("   ");
for (j=0;words->word[i].text[j]!='\0';j++)
{
unsigned char ch;
ch=(unsigned char)words->word[i].text[j];
printf(" %02X",ch);
}
printf("\n");
}
}
*/
        }
#endif
/*
    if ((k2settings->dst_fgtype==4 || k2settings->dst_bgtype==4) && region.textrows.n>0)
        k2master_rows_color(masterinfo,&region,k2settings);
*/

    bmpregion_free(&region);
    if (src1->bpp!=8)
        bmp_free(gray);

#if (WILLUSDEBUGX & 0x800000)
printf("gap_start (pre-2) = %d, rescale=%d\n",gap_start,gapstart_rescale);
#endif
    /*
    ** Up to this point, the bitmap may have been scaled at higher resolution
    ** so that the OCR and/or line break scans would be more accurate.  Now
    ** that we are done with OCR and line break scans, scale down to the
    ** appropriate size to fit onto the master output bitmap.
    */
    if (nocr>1)
        {
        tmp=&_tmp;
        bmp_init(tmp);
        bmp_integer_resample(tmp,src1,nocr);
        /* If gap_start is in destination pixels already, don't re-scale -- v2.52 */
        if (gapstart_rescale)
            gap_start /= nocr;
#ifdef HAVE_OCR_LIB
        if (k2settings->dst_ocr)
            ocrwords_int_scale(words,nocr);
#endif
        }
    else
        tmp=src1;

#if (WILLUSDEBUGX & 0x800000)
printf("gap_start (2) = %d, rescale=%d\n",gap_start,gapstart_rescale);
#endif
/*
k2printf("writing...\n");
ocrwords_box(words,tmp);
bmp_write(tmp,"out.png",stdout,100);
exit(10);
*/
    destx0=dstmar_pixels[0];
    if (just==0)
        dw=destx0;
    else if (just==1)
        dw=destx0+(destwidth-tmp->width)/2;
    else
        dw=destx0+destwidth-tmp->width;
    if (dw<0)
        dw=0;
    /* Add OCR words to destination list */
#ifdef HAVE_OCR_LIB
    if (k2settings->dst_ocr)
        {
/*
#if (WILLUSDEBUGX & 0x10000)
int k;
printf("k2master:  add words to main list\n");
printf("Word list being added:\n");
for (k=0;k<words->n;k++)
printf("%3d. '%s'\n",k,words->word[k].text);
#endif
*/
        ocrwords_offset(words,dw,masterinfo->rows+gap_start);
/*
#if (WILLUSDEBUGX2==3)
{
int i;
printf("Pre add to master.  %d words.\n",words->n);
for (i=0;i<words->n;i++)
printf("    words[%2d]='%s' (%d,%d) %dx%d lch=%d bs=%g\n",
i,words->word[i].text,words->word[i].c,words->word[i].r,words->word[i].bmp->width,words->word[i].bmp->height,(int)words->word[i].lcheight,words->word[i].bmpscale);
}
#endif
*/
/*
#if (WILLUSDEBUGX & 0x10000)
printf("After ocrwords_offset:\n");
for (k=0;k<words->n;k++)
printf("%3d. '%s'\n",k,words->word[k].text);
#endif
*/
        ocrwords_concatenate(&masterinfo->mi_ocrwords,words);
/*
#if (WILLUSDEBUGX & 0x10000)
printf("After being added:\n");
for (k=0;k<words->n;k++)
printf("%3d. '%s'\n",k,words->word[k].text);
printf("Final list:\n");
for (k=0;k<k2settings->dst_ocrwords.n;k++)
printf("%3d. '%s'\n",k,k2settings->dst_ocrwords.word[k].text);
#endif
*/
        ocrwords_free(words);
        }
#endif

    /*
    ** For now:  set destination position in pageinfo structure as pixel position
    ** relative to top of master bitmap.  scale = the height in pixels on the master bitmap.
    */
#ifdef HAVE_MUPDF_LIB
    if (npageboxes>0)
        {
        WPDFBOX *box;
        int i;

        for (i=0;i<npageboxes;i++)
            {
            box=&masterinfo->pageinfo.boxes.box[masterinfo->pageinfo.boxes.n-(npageboxes-i)];
            /* These values will get adjusted in masterinfo_publish() */
            if (wrectmaps==NULL)
                {
                box->x1 = dw;
                box->y1 = masterinfo->rows+gap_start;
                box->userx = tmp->width;
                box->usery = tmp->height;
                }
            else
                {
                /*
                ** This never finished because I realized I didn't need this feature
                ** after I had mostly implemented it(!).  It should be code to assign
                ** all the x1,y1,userx,usery values in the WPDFBOXes corresponding
                ** to the WRECTMAPS structure.
                */
                box->x1 = dw;
                box->y1 = masterinfo->rows+gap_start;
                box->userx = tmp->width;
                box->usery = tmp->height;
                }
            }
        }
#endif

#ifdef K2PDFOPT_KINDLEPDFVIEWER
    /*
    ** Add for KOReader.
    ** Store wrectmaps to masterinfo structure.
    */
    if (wrectmaps!=NULL)
        {
        int j;

        for (j=0;j<wrectmaps->n;j++)
            {
            WRECTMAP *newrmap;

            newrmap = &wrectmaps->wrectmap[j];
            if (newrmap->coords[2].x > 0 && newrmap->coords[2].y > 0)
                {
                wrectmaps_add_wrectmap(&masterinfo->rectmaps,newrmap);
                masterinfo->rectmaps.wrectmap[masterinfo->rectmaps.n-1].coords[1].y
                    += masterinfo->rows + gap_start;
                }
            }
        }
#endif

    /*
    ** v2.35
    ** If user wants bitmap not to be divided across pages, check
    ** to see if it will fit on the existing output page.  If not,
    ** flush the output.
    */
#if (WILLUSDEBUGX & 1)
printf("dst_fit_to_page=%d\n",k2settings->dst_fit_to_page);
printf("gap_start = %d\n",gap_start);
printf("bmpht = %d\n",tmp->height);
printf("pageheight=%d\n",masterinfo_pageheight_pixels(masterinfo,k2settings));
#endif
    if (k2settings->dst_fit_to_page==-3
           && !masterinfo_fits_on_existing_page(masterinfo,k2settings,gap_start+tmp->height))
{
#if (WILLUSDEBUGX & 1)
printf("==> FLUSHING\n");
#endif
        masterinfo_flush(masterinfo,k2settings,0);
}
              
    /* Add tmp bitmap to dst */
    srcbytespp = tmp->bpp==24 ? 3 : 1;
    srcbytewidth = tmp->width*srcbytespp;
    dw2=masterinfo->bmp.width-tmp->width-dw;
    dw *= srcbytespp;
    dw2 *= srcbytespp;
    while (masterinfo->rows+tmp->height+gap_start > masterinfo->bmp.height)
        bmp_more_rows(&masterinfo->bmp,1.4,255);
#if (WILLUSDEBUGX & 512)
{
static int count=0;
/*
char filename[MAXFILENAMELEN];
int ht;
ht=masterinfo->bmp.height;
masterinfo->bmp.height=masterinfo->rows;
sprintf(filename,"master%03da.png",count);
if (masterinfo->bmp.height>0)
bmp_write(&masterinfo->bmp,filename,stdout,100);
masterinfo->bmp.height=ht;
sprintf(filename,"master%03db.png",count);
if (tmp->height>0)
bmp_write(tmp,filename,stdout,100);
*/
#endif
    /*
    ** Add gap
    */
#if (WILLUSDEBUGX & 0x800000)
printf("Applying gap_start=%d before adding tmp bitmap ht %d\n",gap_start,tmp->height);
#endif
    if (gap_start>0)
        {
        unsigned char *pdst;

        pdst=bmp_rowptr_from_top(&masterinfo->bmp,masterinfo->rows);
        memset(pdst,255,bmp_bytewidth(&masterinfo->bmp)*gap_start);
        masterinfo->rows += gap_start;
        }
#if (WILLUSDEBUGX & 32)
printf("tmp=%dx%dx%d, masterinfo->rows=%d, bmp=%dx%dx%d, dw=%d\n",tmp->width,tmp->height,tmp->bpp,masterinfo->rows,masterinfo->bmp.width,masterinfo->bmp.height,masterinfo->bmp.bpp,dw);
printf("dw=%d, srcbytewidth=%d, dw2=%d\n",dw,srcbytewidth,dw2);
#endif
    for (i=0;i<tmp->height;i++,masterinfo->rows++)
        {
        unsigned char *pdst,*psrc;

        psrc=bmp_rowptr_from_top(tmp,i);
        pdst=bmp_rowptr_from_top(&masterinfo->bmp,masterinfo->rows);
        memset(pdst,255,dw);
        pdst += dw;
        memcpy(pdst,psrc,srcbytewidth);
        pdst += srcbytewidth;
        memset(pdst,255,dw2);
        }
/*
#if (WILLUSDEBUGX2==3)
{
static int count=0;
int ht;
char filename[128];
count++;
sprintf(filename,"master%03d.png",count);
ht=masterinfo->bmp.height;
masterinfo->bmp.height=masterinfo->rows;
bmp_write(&masterinfo->bmp,filename,stdout,100);
masterinfo->bmp.height=ht;
wfile_written_info(filename,stdout);
}
#endif
*/
#if (WILLUSDEBUGX & 512)
{
static int count=0;
int ht;
char filename[128];
count++;
sprintf(filename,"tmp%03d.png",count);
bmp_write(tmp,filename,stdout,100);
wfile_written_info(filename,stdout);
sprintf(filename,"mst%03d.png",count);
ht=masterinfo->bmp.height;
masterinfo->bmp.height=masterinfo->rows;
if (masterinfo->bmp.height>0)
bmp_write(&masterinfo->bmp,filename,stdout,100);
masterinfo->bmp.height=ht;
wfile_written_info(filename,stdout);
/*
ht=masterinfo->bmp.height;
masterinfo->bmp.height=masterinfo->rows;
sprintf(filename,"master%03dc.png",count);
if (masterinfo->bmp.height>0)
bmp_write(&masterinfo->bmp,filename,stdout,100);
masterinfo->bmp.height=ht;
*/
}
#endif

    if (nocr>1)
        bmp_free(tmp);
    if (go_full)
        bmp_free(src1);
#if (WILLUSDEBUGX & 32)
printf("masterinfo_add_bitmap done.\n");
#endif
    }


static int calculate_line_gap(BMPREGION *region,MASTERINFO *masterinfo,
                              K2PDFOPT_SETTINGS *k2settings,int single_passed_textline)

    {
    int n,gap_pixels,maxgap_pixels,sourcegap_pixels;
    TEXTROW *textrow,*lastrow;

    n=region->textrows.n;
    if (n<=0)
        return(0);
    textrow=region->textrows.textrow;
    lastrow=&masterinfo->lastrow;

    /*
    ** Calculate line spacings and font sizes to help determine gap
    ** between regions.
    */
    /* Set first row line spacing to -1 if we're not very sure on it */
    if (n <= 1 && (!single_passed_textline || masterinfo->mandatory_region_gap))
        textrow[0].rowheight = -1.;
    if (masterinfo->page_region_gap_in >= 0.)
{
        sourcegap_pixels = masterinfo->page_region_gap_in*region->dpi;
#if (WILLUSDEBUGX & 0x800000)
printf("calculate_line_gap: Appying page_region_gap of %g in.\n",masterinfo->page_region_gap_in);
#endif
}
    else
        sourcegap_pixels = masterinfo->lastrow.gapblank;
    if (sourcegap_pixels < 0)
        sourcegap_pixels = 0;
    maxgap_pixels = (int)(k2settings->max_vertical_gap_inches*region->dpi + 0.5);
#if (WILLUSDEBUGX & 512)
printf("\nregion: %d x %d\n",region->c2-region->c1+1,region->r2-region->r1+1);
if (region->k2pagebreakmarks!=NULL)
aprintf(ANSI_CYAN "\nREGION HAS PAGEBREAKMARKS.\n\n" ANSI_NORMAL);
if (masterinfo->k2pagebreakmarks.n>0)
{
int i;
/* printf("    nmarks = %d\n",masterinfo->k2pagebreakmarks->n); */
for (i=0;i<masterinfo->k2pagebreakmarks.n;i++)
printf("        MI->Mark[%d]: row=%d, type=%d\n",i+1,masterinfo->k2pagebreakmarks.k2pagebreakmark[i].row,masterinfo->k2pagebreakmarks.k2pagebreakmark[i].type);
}
printf("mi->rows=%d / %d\n",masterinfo->rows,masterinfo->bmp.height);
printf("dpi=%d\n",region->dpi);
printf("rowbase1=%d\n",textrow[0].rowbase);
printf("fontsize1[lch,h5050,ch]=%d,%d,%d\n",textrow[0].lcheight,textrow[0].h5050,textrow[0].capheight);
printf("linespacing1=%d\n",textrow[0].rowheight);
printf("lastrow->fontsize[lch,h5050,ch]=%d,%d,%d\n",lastrow->lcheight,lastrow->h5050,lastrow->capheight);
printf("lastrow->linespacing=%d\n",lastrow->rowheight);
printf("Same font = %s\n",textrow_font_size_is_same(lastrow,&textrow[0],20)?"YES":"NO");
printf("Same linespacing = %s\n",textrow_line_spacing_is_same(lastrow,&textrow[0],10)?"YES":"NO");
printf("regiontypen=%d\n",textrow[n-1].type);
printf("lastrow->gap=%d pixels\n",lastrow->gap);
printf("lastrow->gapblank=%d pixels\n",lastrow->gapblank);
printf("lastrow->type=%d\n",lastrow->type);
aprintf(ANSI_YELLOW "mi->mandatory_region_gap=%d" ANSI_NORMAL "\n",masterinfo->mandatory_region_gap);
printf("mi->page_region_gap_in=%.2f\n",masterinfo->page_region_gap_in);
printf("k2settings->max_vert_gap=%g in\n",k2settings->max_vertical_gap_inches);
printf("sourcegap_pixels=%d\n",sourcegap_pixels);
printf("maxgap_pixels=%d\n",maxgap_pixels);
#endif

    /* 
    ** Determine gap to add to master bitmap
    **
    ** mandatory_region_gap==1 forces a specified gap to be added before this region
    **                    unless there is a special override case.
    **
    ** mandatory_region_gap==2 forces a specified gap to be added before this region
    **                    as long as its not the first page due to -bp option. (v2.52)
    **
    ** mandatory_region_gap==4 means this is the first bitmap being added for the whole
    **                    document, so we don't need to add a gap in that case, either.
    */
    if (k2settings->dst_fit_to_page==-2)
        gap_pixels = 0;
    else if (masterinfo->mandatory_region_gap==1 || masterinfo->mandatory_region_gap==2)
        {
        double dpi;
        if (masterinfo->mandatory_region_gap==2)
            dpi=k2settings->dst_dpi; /* Destination page dims (-bp option) -- v2.52 */
        else
            dpi=region->dpi; /* Source page dims */
        gap_pixels= k2settings_gap_override(k2settings) ? 0 : masterinfo->page_region_gap_in*dpi;
#if (WILLUSDEBUGX & 0x800000)
printf("gap_pixels =%d set to page_region_gap of %g in (dpi=%d).\n",gap_pixels,masterinfo->page_region_gap_in,(int)region->dpi);
#endif
        }
    else if (textrow[0].type==REGION_TYPE_FIGURE || lastrow->type==REGION_TYPE_FIGURE)
        {
        /*
        ** If previously added region was a figure or if the first region we are
        ** adding now is a figure, just use the same spacing that was put
        ** between the figure and the text after it from the source
        ** unless the figure begins a new page, in which case we insert max gap.
        */
        if (masterinfo->mandatory_region_gap==0)
            gap_pixels=sourcegap_pixels;
        else
            gap_pixels=maxgap_pixels;
#if (WILLUSDEBUGX & 512)
printf("One region is figure ... gap_pixels set to %d.\n",gap_pixels);
#endif
        }
    else
        {
        if (textrow_line_spacing_is_same(lastrow,&textrow[0],10)
                || textrow_font_size_is_same(lastrow,&textrow[0],20))
            {
            int ls,already_placed,to_be_placed;

            ls=textrow[0].rowheight;
            if (ls<0.)
                ls=lastrow->rowheight;
            if (ls<0.)
                ls=line_spacing_from_font_size(textrow[0].lcheight,textrow[0].h5050,
                                               textrow[0].capheight);
            /* Gap from rowbase */
            already_placed = (masterinfo->lastrow.r2-masterinfo->lastrow.rowbase+1);
            to_be_placed = textrow[0].rowbase + 1 - region->r1;
            gap_pixels = ls - already_placed - to_be_placed;
#if (WILLUSDEBUGX & 512)
printf("Matches last line ... gap_pixels set to %d - %d - %d = %d.\n",ls,already_placed,to_be_placed,gap_pixels);
#endif
            /*
            ** If the line spacing just changed significantly, don't exceed source gap.
            ** (A lot of times this is a sign that were on the first line of a new
            ** section.)  If you don't do this check, you can end up with first
            ** lines in new sections that, when wrapped, create a gap between lines
            ** that is too large--e.g. k2pdfopt nasa.pdf -p 11
            */
            if (!textrow_line_spacing_is_same(lastrow,&textrow[0],20)
                      && k2settings->vertical_line_spacing < 0. 
                      && gap_pixels > sourcegap_pixels)
                {
                gap_pixels = sourcegap_pixels;
#if (WILLUSDEBUGX & 512)
printf("    ... limited to %d (sourcegap_pixels).\n",gap_pixels);
#endif
                }
            /*
            if (gap_pixels + masterinfo->gap > maxgap_pixels)
                gap_pixels = maxgap_pixels - masterinfo->gap;
            */
            }
        /*
        ** This doesn't work well if figures cause the linespacing on either
        ** side to be very large.
        **
        else if (masterinfo->linespacing > 0. && linespacing1 > 0.)
            {
            int ls;
            ls = masterinfo->linespacing > linespacing1
                        ? masterinfo->linespacing : linespacing1;
            gap_pixels = ls*1.2 - (rowbase1 + 1 - region.r1 + masterinfo->gap);
            }
        */
        else
            {
#if (WILLUSDEBUGX & 512)
printf("Font and line spacing change... assigning source gap (%d).\n",sourcegap_pixels);
#endif
            /* Don't adjust max gap for masterinfo->gap, which is from rowbase */
            gap_pixels=sourcegap_pixels;
            }

        /*
        ** If the starting gap relative to line spacing is significantly
        ** less than zero, then we probably got rowbase wrong and should
        ** stick at least a modest gap in to separate what are probably
        ** not contiguous lines of text.  (v2.00, 24-Aug-2013)
        */
        if (gap_pixels < 0)
            {
            double gapfrac;
            int h;
            if (textrow[0].rowheight<=0)
                h=(region->r2-region->r1+1);
            else
                h=textrow[0].rowheight;
            gapfrac = (double)gap_pixels/h;
            if (gapfrac < -.15)
                gap_pixels = h*.25;
            else
                gap_pixels = 0;
            }
        }

    /*
    ** Do not exceed max user-specified gap between regions.
    ** If user used -bp option to set the gap (masterinfo->mandatory_region_gap==2)
    **    then don't apply max gap limit.  (v2.52)
    */
    if (gap_pixels > maxgap_pixels && masterinfo->mandatory_region_gap!=2)
        {
        gap_pixels = maxgap_pixels;
#if (WILLUSDEBUGX & 0x800000)
printf("Gap limited to maxgap (%d).\n",maxgap_pixels);
#endif
        }

#if (WILLUSDEBUGX & 0x200)
aprintf(ANSI_RED "mi->mandatory_region_gap changed to %d by add_bitmap." ANSI_NORMAL "\n",masterinfo->mandatory_region_gap);
#endif
#if (WILLUSDEBUGX & 512)
printf("lastrow->gap now = %d(r2) - %d(rowbase) = %d\n",region->r2,textrow[n-1].rowbase,lastrow->gap);
#endif
    return(gap_pixels);
    }


static void masterinfo_pagequeue_pop_queue(MASTERINFO *masterinfo,K2PDFOPT_SETTINGS *k2settings)

    {
    QUEUED_PAGE_INFO *qpi;
    int i,rowcount;

    qpi=&masterinfo->queued_page_info;
    rowcount=qpi->page[0].rowcount;
    for (i=0;i<qpi->n-1;i++)
        qpi->page[i]=qpi->page[i+1];
    qpi->n--;
    masterinfo_remove_top_rows(masterinfo,k2settings,rowcount);
    }


static void masterinfo_remove_top_rows(MASTERINFO *masterinfo,K2PDFOPT_SETTINGS *k2settings,int rows)

    {
    int bw,i,j;

    /* Clear the published page:  move everything "up" by "rows" pixels */
    bw=bmp_bytewidth(&masterinfo->bmp);
    for (i=rows;i<masterinfo->rows;i++)
        {
        unsigned char *psrc,*pdst;
        pdst=bmp_rowptr_from_top(&masterinfo->bmp,i-rows);
        psrc=bmp_rowptr_from_top(&masterinfo->bmp,i);
        memcpy(pdst,psrc,bw);
        }
    masterinfo->rows -= rows;

    /* Adjust page break markers and remove if they are out of range */
    for (i=j=0;i<masterinfo->k2pagebreakmarks.n;i++)
        {
        K2PAGEBREAKMARK *mark;

        mark=&masterinfo->k2pagebreakmarks.k2pagebreakmark[i];
        mark->row -= rows;
        if (mark->row<0 || (mark->row<=0 && mark->type==K2PAGEBREAKMARK_TYPE_BREAKPAGE)
                        || mark->type<0)
            continue;
        if (i!=j)
            masterinfo->k2pagebreakmarks.k2pagebreakmark[j]
               = masterinfo->k2pagebreakmarks.k2pagebreakmark[i];
        j++;
        }
    masterinfo->k2pagebreakmarks.n=j;

    /* Move unused crop box positions by -rows so they track the master bitmap */
#ifdef HAVE_MUPDF_LIB
    if (k2settings->use_crop_boxes)
        for (i=0;i<masterinfo->pageinfo.boxes.n;i++)
            {
            WPDFBOX *box;
            box=&masterinfo->pageinfo.boxes.box[i];
            if (box->dstpage<0)
                box->y1 -= rows;
            }
#endif
#ifdef HAVE_OCR_LIB
    /* Move unused OCR words by -rows so they track the master bitmap */
    if (masterinfo->mi_ocrwords.n>0)
        ocrwords_offset(&masterinfo->mi_ocrwords,0,-rows);
#endif
    }


int masterinfo_fits_on_existing_page(MASTERINFO *masterinfo,K2PDFOPT_SETTINGS *k2settings,
                                     int bmpheight_pixels)

    {
    int pageheight_pixels;

    pageheight_pixels = masterinfo_pageheight_pixels(masterinfo,k2settings);
    return(masterinfo->rows==0 || (masterinfo->rows + bmpheight_pixels < pageheight_pixels));
    }
    

static int masterinfo_pageheight_pixels(MASTERINFO *masterinfo,K2PDFOPT_SETTINGS *k2settings)

    {
    int dstmar_pixels[4];
    int pheight;

    get_dest_margins(dstmar_pixels,k2settings,(double)k2settings->dst_dpi,masterinfo->bmp.width,
                     k2settings->dst_height);
    pheight=k2settings->dst_height-dstmar_pixels[1]-dstmar_pixels[3];
    if (pheight>k2settings->dst_height)
        pheight=k2settings->dst_height;
    return(pheight);
    }


/*
**
** Find next number of pixel rows that should be dumped from master bitmap
** starting at row0.  Returns row count.
**
*/
int masterinfo_queue_next_output_page(MASTERINFO *masterinfo,K2PDFOPT_SETTINGS *k2settings,
                                      int flushall)

    {
    int row0,rr,maxsize;
    int rowcount;
    int dstmar_pixels[4];

/*
printf("k2pp=%d, published_pages=%d ==> skippage=%d\n",k2settings->preview_page,masterinfo->published_pages,skippage);
*/
#if (WILLUSDEBUGX & 0x800000)
/*
if (masterinfo->rows>0)
{
static int r,count=0;
char filename[128];
count++;
sprintf(filename,"master%03d.png",count);
r=masterinfo->bmp.height;
masterinfo->bmp.height=masterinfo->rows;
bmp_write(&masterinfo->bmp,filename,stdout,100);
masterinfo->bmp.height=r;
wfile_written_info(filename,stdout);
}
*/
#endif

    row0=masterinfo_pagequeue_row_start(masterinfo);
    if (k2settings->debug)
        k2printf("@masterinfo_get_next_output_breakpoint(page %d)\n",masterinfo->published_pages);
    if (masterinfo->bmp.width != k2settings->dst_width)
        {
        k2printf("\n\n\a" TTEXT_WARN "!! Internal error, masterinfo->bmp.width=%d != dst_width=%d.\n"
               "Contact author." TTEXT_NORMAL "\n\n",masterinfo->bmp.width,k2settings->dst_width);
        wsys_enter_to_exit(NULL);
        exit(10);
        }
    /* v1.52: Make sure text wrapping is flushed if we are to publish everything. */
    if (flushall)
        wrapbmp_flush(masterinfo,k2settings,0);
    get_dest_margins(dstmar_pixels,k2settings,(double)k2settings->dst_dpi,masterinfo->bmp.width,
                     k2settings->dst_height);
    maxsize=masterinfo_pageheight_pixels(masterinfo,k2settings);
    rr= flushall ? 0 : maxsize;
    if (k2settings->verbose)
        k2printf("row0=%d, rows=%d, maxsize=%d, rr=%d\n",row0,masterinfo->rows,maxsize,rr);
#if (WILLUSDEBUGX & 0x200)
printf("@next_output_page: row0=%d, rows=%d, maxsize=%d, rr=%d\n",row0,masterinfo->rows,maxsize,rr);
#endif
#if (WILLUSDEBUGX & 64)
k2printf("start:  row0=%d, mi->rows=%d, rr=%d\n",row0,masterinfo->rows,rr);
#endif
    /* Enough pixel rows in dest bitmap?  If so, create an output page */
    if (masterinfo->rows-row0<=0 || masterinfo->rows-row0<rr)
        return(0);
    /* Get a suitable breaking point for the next page */
    rowcount=masterinfo_break_point(masterinfo,row0,k2settings,maxsize);
    masterinfo_pagequeue_queue_page(masterinfo,rowcount,masterinfo->pageinfo.srcpage);
    return(rowcount);
    }


/*
** Convert the next rowcount pixels from the top of the masterinfo bitmap
** into an output page stored into bmp.
**
** k2settings->dst_width = masterinfo->bmp.width
**
*/
int masterinfo_pop_next_queued_page(MASTERINFO *masterinfo,
                                    K2PDFOPT_SETTINGS *k2settings,
                                    WILLUSBITMAP *bmp,double *bmpdpi,
                                    int *size_reduction,void *ocrwords,
                                    int *srcpageno)

    {
    /* bmp1 = viewable contents bitmap (smaller than bmp) */
    WILLUSBITMAP *bmp1,_bmp1;
    int maxsize;
    /* Local DPI, width, height */
    double ldpi;
    int lwidth,lheight,ltotheight;
    int i,skippage,preview;
    int rowcount;
    int dstmar_pixels[4];

#if (WILLUSDEBUGX2==3)
printf("@masterinfo_pop_next_queued_page()\n");
printf("MASTERINFO OCRWORDS LIST:\n");
ocrwords_echo(&masterinfo->mi_ocrwords,stdout,1,0);
#endif
    if (masterinfo->queued_page_info.n<=0)
        return(0);
    rowcount=masterinfo->queued_page_info.page[0].rowcount;
    (*srcpageno)=masterinfo->queued_page_info.page[0].srcpageno;
    /*
    ** Set skippage if we are previewing and this is not the preview page.
    ** In this case, we don't need to do excess processing on the page
    ** (sharpening, gamma correct, etc.) since it will never be seen.
    */
    preview = (masterinfo->preview_bitmap!=NULL && k2settings->preview_page!=0);
    skippage = (preview && (k2settings->show_marked_source
                         || abs(k2settings->preview_page)!=masterinfo->published_pages+1));
/*
printf("k2pp=%d, published_pages=%d ==> skippage=%d\n",k2settings->preview_page,masterinfo->published_pages,skippage);
*/
#if (WILLUSDEBUGX & 0x800000)
/*
if (masterinfo->rows>0)
{
static int r,count=0;
char filename[128];
count++;
sprintf(filename,"master%03d.png",count);
r=masterinfo->bmp.height;
masterinfo->bmp.height=masterinfo->rows;
bmp_write(&masterinfo->bmp,filename,stdout,100);
masterinfo->bmp.height=r;
wfile_written_info(filename,stdout);
}
*/
#endif


    if (k2settings->debug)
        k2printf("@masterinfo_get_next_output_page(page %d)\n",masterinfo->published_pages);
    if (masterinfo->bmp.width != k2settings->dst_width)
        {
        k2printf("\n\n\a" TTEXT_WARN "!! Internal error, masterinfo->bmp.width=%d != dst_width=%d.\n"
               "Contact author." TTEXT_NORMAL "\n\n",masterinfo->bmp.width,k2settings->dst_width);
        wsys_enter_to_exit(NULL);
        exit(10);
        }
    bmp1=&_bmp1;
    bmp_init(bmp1);
    /* dh = viewable height in pixels */
    
    get_dest_margins(dstmar_pixels,k2settings,(double)k2settings->dst_dpi,masterinfo->bmp.width,
                     k2settings->dst_height);
    maxsize=masterinfo_pageheight_pixels(masterinfo,k2settings);
    if (k2settings->verbose)
        k2printf("rows=%d, rowcount=%d, maxsize=%d\n",masterinfo->rows,rowcount,maxsize);
#if (WILLUSDEBUGX & 0x200)
printf("@next_output_page: rows=%d, rowcount=%d, maxsize=%d\n",masterinfo->rows,rowcount,maxsize);
#endif
#if (WILLUSDEBUGX & 64)
k2printf("start:  mi->rows=%d, rowcount=%d\n",masterinfo->rows,rowcount);
#endif
    if (k2settings->verbose)
        {
        int r0;
        r0=dstmar_pixels[1];
        if (r0+maxsize > k2settings->dst_height)
            r0=k2settings->dst_height-maxsize;
        k2printf("rowcount: maxsize=%d, rowcount=%d, r0=%d\n",maxsize,rowcount,r0);
        }
#if (WILLUSDEBUGX & (64|0x200))
{
int r0;
r0=dstmar_pixels[1];
if (r0+maxsize > k2settings->dst_height)
r0=k2settings->dst_height-maxsize;
k2printf("rowcount: maxsize=%d, rowcount=%d, r0=%d\n",maxsize,rowcount,r0);
}
#endif
    bmp1->bpp=masterinfo->bmp.bpp;
    for (i=0;i<256;i++)
        bmp1->red[i]=bmp1->green[i]=bmp1->blue[i]=i;
    /*
    ** k2settings->dst_width = full device width in pixels
    ** k2settings->dst_height = full device height in pixels
    ** maxsize = viewable height in pixels (k2settings->dst_height minus margins)
    ** (swapped if -ls)
    */
    /* If too tall, shrink to fit */
#if (WILLUSDEBUGX & (64|0x200))
k2printf("masterinfo->rows=%d\n",masterinfo->rows);
k2printf("rowcount=%d, maxsize=%d\n",rowcount,maxsize);
k2printf("dst_width=%g\n",(double)k2settings->dst_width);
k2printf("dst_height=%g\n",(double)k2settings->dst_height);
#endif
    if (rowcount>maxsize)
        {
        double devht_in;
        lheight=rowcount;
        ltotheight=(int)((double)k2settings->dst_height*lheight/maxsize+.5);
        // lwidth=(int)((double)masterinfo->bmp.width*lheight/maxsize+.5);
        lwidth=(int)((double)ltotheight*k2settings->dst_width/k2settings->dst_height+.5);
        devht_in=(double)k2settings->dst_height/k2settings->dst_dpi;
        ldpi=(double)ltotheight/devht_in;
        }
    else
        {
        lheight=maxsize; /* useable height */
        ltotheight=k2settings->dst_height;
        lwidth=masterinfo->bmp.width;
        ldpi=k2settings->dst_dpi;
        }
    (*bmpdpi)=ldpi;
    masterinfo->published_pages++;
    /* We're previewing and this isn't the preview page, so don't process further */
    if (skippage)
        {
        masterinfo_pagequeue_pop_queue(masterinfo,k2settings);
        return(rowcount);
        }
    get_dest_margins(dstmar_pixels,k2settings,(double)ldpi,lwidth,lheight);
    bmp1->width=lwidth;
    bmp1->height=lheight;
#if (WILLUSDEBUGX & (64|0x200))
k2printf("bmp1 wxh = %d x %d\n",bmp1->width,bmp1->height);
k2printf("mi->published_pages=%d\n",masterinfo->published_pages);
#endif

#ifdef HAVE_MUPDF_LIB
    /* Ignore native PDF output if on preview page */
    if (k2settings->use_crop_boxes && !preview)
        masterinfo_add_cropbox(masterinfo,k2settings,bmp1,ldpi,rowcount);
#endif /* HAVE_MUPDF_LIB */
    /* Create list of OCR'd words on this page and move */
    /* up positions of remaining OCR'd words.           */
#ifdef HAVE_OCR_LIB
    if (masterinfo->mi_ocrwords.n>0)
        {
/*
        OCRWORDS *ow;

        ow=(OCRWORDS *)ocrwords;
{
FILE *f;
f=fopen("words2.ep","w");
for (i=0;i<masterinfo->mi_ocrwords.n;i++)
{
OCRWORD *w;
w=&masterinfo->mi_ocrwords.word[i];
fprintf(f,"%g %g\n",w->x0,w->y0);
fprintf(f,"%g %g\n",w->x0+w->w0,w->y0);
fprintf(f,"%g %g\n",w->x0+w->w0,w->y0+w->h0);
fprintf(f,"%g %g\n",w->x0,w->y0+w->h0);
fprintf(f,"%g %g\n",w->x0,w->y0);
fprintf(f,"//nc\n");
}
fclose(f);
}
printf("Creating ocrwords list (n=%d, o->n=%d)...\n",masterinfo->mi_ocrwords.n,ow->n);
exit(10);
*/
#if (WILLUSDEBUGX2==3)
printf("Finding words in master list.\n");
printf("MASTERINFO LIST:\n");
ocrwords_echo(&masterinfo->mi_ocrwords,stdout,1,0);
printf("SELECTED LIST BEFORE:\n");
ocrwords_echo(ocrwords,stdout,1,0);
#endif
        for (i=0;i<masterinfo->mi_ocrwords.n;i++)
            if (masterinfo->mi_ocrwords.word[i].r 
                        - masterinfo->mi_ocrwords.word[i].maxheight 
                        + masterinfo->mi_ocrwords.word[i].h/2 < rowcount)
                {
                if (ocrwords!=NULL)
                    ocrwords_add_word((OCRWORDS *)ocrwords,&masterinfo->mi_ocrwords.word[i]);
                ocrwords_remove_words(&masterinfo->mi_ocrwords,i,i);
                i--;
                }
        }
#if (WILLUSDEBUGX2==3)
printf("SELECTED LIST AFTER:\n");
ocrwords_echo(ocrwords,stdout,1,0);
#endif
#endif
    if (k2settings->use_crop_boxes && !preview)
        {
        /* v2.53--new.  Don't think this is necessary, but not sure. */
        masterinfo_pagequeue_pop_queue(masterinfo,k2settings);
        bmp_free(bmp1);
        return(rowcount);
        }

    /*
    ** Not using crop boxes from here on, so process output bitmap
    */
    /* Center masterinfo->bmp into bmp1 (horizontally) */
    bmp_alloc(bmp1);
    bmp_fill(bmp1,255,255,255);
    {
    int bpp,w1,bw,bw1;
    bpp=bmp1->bpp==24?3:1;
    w1=(bmp1->width-masterinfo->bmp.width)/2;
    bw=bmp_bytewidth(&masterinfo->bmp);
    bw1=w1*bpp;
    for (i=0;i<rowcount;i++)
        memcpy(bmp_rowptr_from_top(bmp1,i)+bw1,bmp_rowptr_from_top(&masterinfo->bmp,i),bw);
#ifdef HAVE_OCR_LIB
    if (k2settings->dst_ocr && ocrwords!=NULL)
        {
        ocrwords_offset((OCRWORDS *)ocrwords,w1,0);
#if (WILLUSDEBUGX & 0x10000)
ocrwords_to_easyplot(ocrwords,"presort.ep",0,NULL);
#endif
        /* Sort only if words are not from MuPDF layer or if user forces a sort */
        if (k2settings->dst_ocr!='m' || k2settings->ocrsort)
            ocrwords_sort_by_position((OCRWORDS *)ocrwords);
#if (WILLUSDEBUGX & 0x10000)
ocrwords_to_easyplot(ocrwords,"postsort.ep",0,NULL);
#endif
        }
#endif
    }

    /* Gamma correct */
    {
    double gamma;
    if (fabs((gamma=k2pdfopt_settings_gamma(k2settings))-1.0)>.001)
        bmp_gamma_correct(bmp1,bmp1,gamma);
    }

    /* Sharpen */
    if (k2settings->dst_sharpen)
        {
        WILLUSBITMAP tmp;
        bmp_init(&tmp);
        bmp_copy(&tmp,bmp1);
        bmp_sharpen(bmp1,&tmp);
        bmp_free(&tmp);
        }

    /* Pad and mark bmp1 -> bmp */
    bmp_pad_and_mark(bmp,bmp1,k2settings,ltotheight,ldpi,ocrwords,masterinfo->landscape);
    bmp_free(bmp1);

    /* Adjust for landscape output if necessary */
    if (masterinfo->landscape)
        {
#ifdef HAVE_OCR_LIB
        /* Rotate OCR'd words list */
        if (k2settings->dst_ocr && ocrwords!=NULL)
            ocrwords_rot90((OCRWORDS *)ocrwords,bmp->width);
#endif
        bmp_rotate_right_angle(bmp,90);
        }


    /* Inverse -- moved to after pad and mark (was before), v2.22 */
    if (k2settings->dst_negative)
        bmp_invert(bmp);

    /* Fix colors */
/*
    if ((k2settings->dst_fgtype!=4 && k2settings->dst_bgtype!=4)
          && (k2settings->dst_fgtype!=0 || k2settings->dst_bgtype!=0))
*/
    if (k2settings->dst_fgtype!=0 || k2settings->dst_bgtype!=0)
        {
        if (k2settings->dst_fgtype==4 || k2settings->dst_bgtype==4)
            k2master_rows_color(bmp,masterinfo,k2settings);
        else
            bmp_change_colors(bmp,bmp,
                              k2settings->dst_fgtype==4?"":k2settings->dst_fgcolor,
                              k2settings->dst_fgtype,
                              k2settings->dst_bgtype==4?"":k2settings->dst_bgcolor,
                              k2settings->dst_bgtype,
                              0,0,bmp->width-1,bmp->height-1);
        }


    /* Write sequence of OCR'd words if debugging */
#ifndef K2PDFOPT_KINDLEPDFVIEWER
    if (k2settings->debug)
        {
        char basename[32];
        char opbmpfile[512];
        static int filecount=0;

        sprintf(basename,"outpage%05d.%s",filecount+1,k2settings->jpeg_quality>0?"jpg":"png");
        wfile_fullname(opbmpfile,masterinfo->debugfolder,basename);
        bmp_write(bmp,opbmpfile,stdout,k2settings->jpeg_quality<0?100:k2settings->jpeg_quality);
#ifdef HAVE_OCR_LIB
        if (k2settings->dst_ocr && ocrwords!=NULL)
            {
            FILE *f;
            OCRWORDS *ocw;

            ocw=(OCRWORDS *)ocrwords;
            sprintf(basename,"wordlist%05d.txt",filecount+1);
            f=fopen(basename,"w");
            if (f!=NULL)
                {
                for (i=0;i<ocw->n;i++)
                    fprintf(f,"%s\n",ocw->word[i].text);
                fclose(f);
                }
            }
#endif
        filecount++;
        }
#endif

    /* Reduce bitmap depth */
    if (k2settings->dst_bpc==8 || k2settings->jpeg_quality>=0)
        (*size_reduction)=0;
    else if (k2settings->dst_bpc==4)
        (*size_reduction)=1;
    else if (k2settings->dst_bpc==2)
        (*size_reduction)=2;
    else
        (*size_reduction)=3;
    if (k2settings->dst_dither && k2settings->dst_bpc<8 && k2settings->jpeg_quality<0)
        bmp_dither_to_bpc(bmp,k2settings->dst_bpc);
#if (WILLUSDEBUGX & 0x200)
printf("Removing top rows.  Before, rows=%d\n",masterinfo->rows);
#endif
    masterinfo_pagequeue_pop_queue(masterinfo,k2settings);
#if (WILLUSDEBUGX & 0x200)
printf("  After, rows=%d\n",masterinfo->rows);
#endif
    return(rowcount);
    }


/*
** Should only be called once per source page.
** Return 0 if master bitmap should not be flushed.
**        NZ if it should be flushed.
** Based on user settings for page breaks.
** v2.10
**
*/
int masterinfo_should_flush(MASTERINFO *masterinfo,K2PDFOPT_SETTINGS *k2settings)

    {
#if (WILLUSDEBUGX & 0x200)
printf("@masterinfo_should_flush, breakpages=%d\n",k2settings->dst_break_pages);
#endif
    if (k2settings->dst_landscape_pages[0]!='\0' 
           && masterinfo->landscape != masterinfo->landscape_next)
        return(1);
    if (k2settings_gap_override(k2settings))
        return(0);
    if (k2settings->dst_break_pages==0)
        return(0);
    if (k2settings->dst_break_pages>1)
        return(1);
    /* Check list of pages where user has requested a page break */
    if (k2settings->bpl[0]!='\0' && pagelist_includes_page(k2settings->bpl,masterinfo->nextpage,masterinfo->srcpages))
        return(1);
    /* Check outline / bookmarks if available */
    return(wpdfoutline_includes_srcpage(masterinfo->outline,masterinfo->nextpage,1)>0 ? 1 : 0);
    }


/*
** Correctly complete crop boxes that are associated with this output page
**
** box->x1,y1,userx,usery start out as:
**     box->x1,y1 = position of upper-left crop box corner in master
**                  bitmap, in pixels.
**     box->userx,usery = width,height of crop box in pixels
**     Original assignments:
**         box->x1 = dw;
**         box->y1 = masterinfo->rows;
**         box->userx = tmp->width;
**         box->usery = tmp->height;
**
** ... but are changed so that...
**
** box->x1 gets the position of the lower-left point of the crop box
**         (when looking at the contents of the crop box right-side up)
**         on the destination page (when holding the device right-side up).
**         The position is the distance from the left side of the device
**         in points (again, when holding the device right-side up).
**
** box->y1 is the same, but it is the distance from the bottom of the
**         device screen, in points, when holding the device right-side up.
**
** box->scale is the scale factor between source and destination sizes.
**
*/
#ifdef HAVE_MUPDF_LIB
static void masterinfo_add_cropbox(MASTERINFO *masterinfo,K2PDFOPT_SETTINGS *k2settings,
                                   WILLUSBITMAP *bmp1,double bmpdpi,int rows)

    {
    int i,dstpageno,r0,r1,height;
    int dstmar_pixels[4];

    get_dest_margins(dstmar_pixels,k2settings,(double)bmpdpi,bmp1->width,bmp1->height);
    r0=dstmar_pixels[1];
    r1=dstmar_pixels[3];
    /* Width already has user-specified device margins factored in, but height doesn't */
    height=bmp1->height+r0+r1;
    dstpageno = masterinfo->published_pages;
#if (WILLUSDEBUGX & 64)
k2printf("@masterinfo_add_cropbox, nboxes=%d rows=%d\n",masterinfo->pageinfo.boxes.n,rows);
#endif
    for (i=0;i<masterinfo->pageinfo.boxes.n;i++)
        {
        WPDFBOX *box;
        int w1,xd,yd;

        box=&masterinfo->pageinfo.boxes.box[i];
#if (WILLUSDEBUGX & 64)
k2printf("    box[%2d]:  x0pts=%g, y0pts=%g, %g x %g\n",i,box->srcbox.x0_pts,box->srcbox.y0_pts,
box->srcbox.crop_width_pts,box->srcbox.crop_height_pts);
k2printf("              Top = %d, height = %d\n",(int)box->y1,(int)box->usery);
k2printf("              box->dstpage = %d\n",box->dstpage);
k2printf("              box->y1 = %g, rows-.1 = %g\n",box->y1,rows-.1);
#endif
        if (box->dstpage>0)
            continue;
        /* If crop box not on this page, skip it */
        if (box->y1 > rows-.1)
            continue;
#if (WILLUSDEBUGX & 64)
k2printf("    box[%d]:  rows(bp)=%d, ix0=%d, iy0=%d, y1=%g, usery=%g, bmp1->ht=%d\n",i,rows,
(int)(box->srcbox.x0_pts*10.+.5),
(int)((box->srcbox.page_height_pts-box->srcbox.y0_pts)*10.+.5),
box->y1,box->usery,bmp1->height);
#endif
        /* If crop-box is cut off by this page, split it */
        if (box->y1+box->usery > bmp1->height+.1)
            {
            double newheight,dy;
            newheight = box->usery-(rows-box->y1);
#if (WILLUSDEBUGX & 64)
k2printf("    Splitting box.  New height=%d.\n",(int)newheight);
#endif
            if (newheight>0.5)
                {
                wpdfboxes_insert_box(&masterinfo->pageinfo.boxes,box,i);
                /* Next page: adjust source crop box so we only get the part on */
                /* the next page */
                box=&masterinfo->pageinfo.boxes.box[i];
                box->srcbox.crop_height_pts *= (double)newheight/box->usery;
                box->y1 += (box->usery - newheight);
                box->usery = newheight;
                i++;
                /* This page: adjust source crop box so we only get the part on this page */
                box=&masterinfo->pageinfo.boxes.box[i];
                dy = box->srcbox.crop_height_pts;
                box->srcbox.crop_height_pts *= (double)(rows-box->y1)/box->usery;
                dy -= box->srcbox.crop_height_pts;
                box->srcbox.y0_pts += dy;
                box->usery = rows-box->y1;
                }
            }
#if (WILLUSDEBUGX & 64)
k2printf("    Adding box %d (dstpageno=%d).\n",i,dstpageno);
#endif
        box->dstpage = dstpageno;
        w1=(bmp1->width-masterinfo->bmp.width)/2;
/*
printf("w1=%d\n",w1);
printf("bmp1->widthxheight=%dx%d\n",bmp1->width,bmp1->height);
printf("masterinfo->bmp.widthxheight=%dx%d\n",masterinfo->bmp.width,masterinfo->bmp.height);
printf("box->x1,y1=%g,%g\n",box->x1,box->y1);
printf("box->userxxusery=%gx%g\n",box->userx,box->usery);
*/
        // sr=(int)((box->srcrot_deg+765.)/90.);
        /* box->dstrot_deg will be +/-90 if this is a rotated figure */
        /* See k2proc.c -- call to ...add_crop_boxes() */
        {
        int bmpheight_pix,bmpwidth_pix;
        int scalewidth_pix,scaleheight_pix;
        double buserx,busery,devheight_pts,devwidth_pts,scalex,scaley;

        xd=w1+box->x1;
        yd=height-(box->y1+box->usery+r0);
        scaleheight_pix = bmpheight_pix = height;
        scalewidth_pix = bmpwidth_pix = bmp1->width;
        devheight_pts = box->dst_height_pts;
        devwidth_pts = box->dst_width_pts;
        buserx = box->userx;
        busery = box->usery;
        if ((masterinfo->landscape && fabs(box->dstrot_deg)<.1)
             || (!masterinfo->landscape && box->dstrot_deg>89.))
            {
            if (masterinfo->landscape)
                int_swap(bmpheight_pix,bmpwidth_pix);
            if (!masterinfo->landscape)
                {
                int_swap(scalewidth_pix,scaleheight_pix);
                int_swap(buserx,busery);
                }
            double_swap(devheight_pts,devwidth_pts);
            if (masterinfo->landscape)
                {
                int_swap(xd,yd);
                xd = height-xd;
                box->dstrot_deg=90.;
                }
            else
                {
                xd = bmp1->width - xd;
                }
            }
        else if (box->dstrot_deg < -89.) /* rotated figure in landscape */
            {
            box->dstrot_deg=0.;
            int_swap(buserx,busery);
            int_swap(scalewidth_pix,scaleheight_pix);
            int_swap(xd,yd);
            xd=box->y1+r0;
            }
        else
            box->dstrot_deg=0.;
        box->x1 = box->dst_width_pts*xd/bmpwidth_pix;
        box->y1 = box->dst_height_pts*yd/bmpheight_pix;
        scalex = buserx*devwidth_pts/scalewidth_pix/box->srcbox.crop_width_pts;
        scaley = busery*devheight_pts/scaleheight_pix/box->srcbox.crop_height_pts;
        box->scale = scalex < scaley ? scalex : scaley;
/*
printf("AFTER TRANSFORM:\n");
printf("    xd=%d, yd=%d\n",xd,yd);
printf("    userx=%g, usery=%g\n",buserx,busery);
printf("    bmp w,h = %d, %d\n",bmpwidth_pix,bmpheight_pix);
printf("    dev w,h = %g, %g\n",devwidth_pts,devheight_pts);
printf("    dstrot_deg = %g\n",box->dstrot_deg);
printf("    box->x1,y1 = %g,%g\n",box->x1,box->y1);
printf("    box->srcbox=%gx%g\n",box->srcbox.crop_width_pts,box->srcbox.crop_height_pts);
printf("    scalex=buserx*devwidpts/scalewidpix/srcwidpts=%g*%g/%d/%g\n",
buserx,devwidth_pts,scalewidth_pix,box->srcbox.crop_width_pts);
printf("    scaley=busery*devhtpts/scalehtpix/srchtpts=%g*%g/%d/%g\n",
busery,devheight_pts,scaleheight_pix,box->srcbox.crop_height_pts);
printf("    scalex,y = %g,%g\n",scalex,scaley);
printf("    box->scale = %g\n\n",box->scale);
*/
        }
        }
    }
#endif /* HAVE_MUPDF_LIB */


/*
** Give output bitmap appropriate padding and margins (bmp1 -> bmp).
**
** pl, pr, pt, pb are padding specified by user to get correct pixel mapping
**                on a specific device.
**
** r0 = top margin on output device specified by user (dstmargins.box[1])
**
** Left margin on output device (dstmargins.box[0]) was already taken into account
**     in bmp_src_to_dst().
**
*/
static void bmp_pad_and_mark(WILLUSBITMAP *dst,WILLUSBITMAP *src,K2PDFOPT_SETTINGS *k2settings,
                             int ltotheight,double bmpdpi,void *ocrwords,int landscape)

    {
    int i,r,r0,bw,bytespp,pl,pr,pt,pb;
    int dstmar_pixels[4];
/*
printf("Pad:  %d,%d,%d,%d\n",k2settings->pad_left,
k2settings->pad_top,
k2settings->pad_right,
k2settings->pad_bottom);
printf("usecropboxes=%d\n",k2settings->use_crop_boxes);
*/
    get_dest_margins(dstmar_pixels,k2settings,(double)bmpdpi,src->width,src->height);
/*
printf("OM (pixels):  %g,%g,%g,%g\n",
dstmar_pixels[0],
dstmar_pixels[1],
dstmar_pixels[2],
dstmar_pixels[3]);
*/
    r0=dstmar_pixels[1];
    if (landscape)
        {
        pl=k2settings->pad_bottom;
        pr=k2settings->pad_top;
        pt=k2settings->pad_left;
        pb=k2settings->pad_right;
        }
    else
        {
        pb=k2settings->pad_bottom;
        pt=k2settings->pad_top;
        pl=k2settings->pad_left;
        pr=k2settings->pad_right;
        }
    dst->bpp=src->bpp;
    for (i=0;i<256;i++)
        dst->red[i]=dst->green[i]=dst->blue[i]=i;
    dst->width=src->width+pl+pr;
    dst->height=ltotheight+pt+pb;
    bmp_alloc(dst);
    bmp_fill(dst,255,255,255);
    bw=bmp_bytewidth(src);
    bytespp=dst->bpp==8?1:3;
    for (r=0;r<src->height && r+r0+pt<dst->height;r++)
        {
        unsigned char *psrc,*pdst;
        psrc=bmp_rowptr_from_top(src,r);
        pdst=bmp_rowptr_from_top(dst,r+r0+pt)+pl*bytespp;
        memcpy(pdst,psrc,bw);
        }
#ifdef HAVE_OCR_LIB
    if (k2settings->dst_ocr && ocrwords!=NULL)
        ocrwords_offset((OCRWORDS *)ocrwords,pl,r0+pt);
#endif
    /* Can't save grayscale as JPEG yet. */
    if (dst->bpp==8 && k2settings->jpeg_quality>=0)
        bmp_promote_to_24(dst);
    bytespp=dst->bpp==8?1:3;
    /* v2.22:  Fix marking of corners for 24-bit bitmap */
    if (k2settings->mark_corners)
        {
        unsigned char *p;

        if (pt<dst->height)
            {
            p=bmp_rowptr_from_top(dst,pt);
            if (pl<dst->width)
                {
                int k;
                for (k=0;k<bytespp;k++)
                    p[pl*bytespp+k]=0;
                }
            if (pr<dst->width)
                {
                int k;
                for (k=0;k<bytespp;k++)
                    p[(dst->width-1-pr)*bytespp+k]=0;
                }
            }
        if (pb<dst->height)
            {
            p=bmp_rowptr_from_top(dst,dst->height-1-pb);
            if (pl<dst->width)
                {
                int k;
                for (k=0;k<bytespp;k++)
                    p[pl*bytespp+k]=0;
                }
            if (pr<dst->width)
                {
                int k;
                for (k=0;k<bytespp;k++)
                    p[(dst->width-1-pr)*bytespp+k]=0;
                }
            }
        }
    }


/*
** Spread words out in src and put into jbmp at scaling nocr
** In case the text can't be expanded enough,
**     just=0 (left justify), 1 (center), 2 (right justify)
*/
static void bmp_fully_justify(WILLUSBITMAP *jbmp,WILLUSBITMAP *src,
                              K2PDFOPT_SETTINGS *k2settings,int jbmpwidth,
                              int whitethresh,int just,int dpi,WRECTMAPS *wrectmaps)

    {
    int *gappos,*gapsize,*sx0,*dx0;
    int i,srcbytespp,srcbytewidth,jbmpbytewidth,newwidth,destx0,ng;
    static char *funcname="bmp_fully_justify";

/*
{
char filename[MAXFILENAMELEN];
count++;
sprintf(filename,"out%03d.png",count);
bmp_write(src,filename,stdout,100);
}
*/
    srcbytespp=src->bpp==24 ? 3 : 1;

    /* Init/allocate destination bitmap */
    jbmp->width = jbmpwidth;
    jbmp->height = src->height;
    jbmp->bpp = src->bpp;
    if (jbmp->bpp==8)
        for (i=0;i<256;i++)
            jbmp->red[i]=jbmp->green[i]=jbmp->blue[i]=i;
    bmp_alloc(jbmp);

    gappos=NULL;
/*
    if (wrectmaps!=NULL)
        find_word_gaps_using_wrectmaps(wrectmaps,&gappos,&gapsize,&ng,
                                       k2settings->src_left_to_right);
    else
*/
    find_word_gaps_using_textrow(src,k2settings,&gappos,&gapsize,&ng,whitethresh,dpi);

    if (ng>0)
        {
        /* Figure out total pixel expansion */
        newwidth = src->width*1.25;
        if (newwidth > jbmp->width)
            newwidth=jbmp->width;
        }
    else
        newwidth=src->width;

    /* Starting column in destination bitmap */
    if (just==1)
        destx0 = (jbmp->width-newwidth)/2;
    else if (just==2)
        destx0 = (jbmp->width-newwidth);
    else
        destx0 = 0;

    jbmpbytewidth = bmp_bytewidth(jbmp);
    srcbytewidth = bmp_bytewidth(src);

    /* Clear entire fully justified bitmap */
    memset(bmp_rowptr_from_top(jbmp,0),255,jbmpbytewidth*jbmp->height);

    if (wrectmaps!=NULL)
        wrectmaps_sort_horizontally(wrectmaps);

    /* Spread out source pieces to fully justify them */
    willus_dmem_alloc_warn(30,(void *)&dx0,2*sizeof(int)*(ng+1),funcname,10);
    sx0=&dx0[ng+1];
    for (i=0;i<=ng;i++)
        {
        int j,dx;
        unsigned char *pdst,*psrc;

        dx = i<ng ? (i>0 ? gappos[i]-gappos[i-1] : gappos[i]+1)
                  : (i>0 ? src->width-(gappos[i-1]+1) : src->width);
        dx *= srcbytespp;
        sx0[i]= i==0 ? 0 : (gappos[i-1]+1);
        dx0[i]= destx0 + sx0[i] + (i==0 ? 0 : (newwidth-src->width)*i/ng);
        psrc=bmp_rowptr_from_top(src,0)+sx0[i]*srcbytespp;
        pdst=bmp_rowptr_from_top(jbmp,0)+dx0[i]*srcbytespp;
        for (j=0;j<src->height;j++,pdst+=jbmpbytewidth,psrc+=srcbytewidth)
            memcpy(pdst,psrc,dx);
        }
    /* Adjust rectangle mappings to reflect new positions */
    if (wrectmaps!=NULL && wrectmaps->n>0)
        for (i=0;i<=ng;i++)
            {
            int x0;
            x0 = (i==0) ? 0 : dx0[i-1]+(sx0[i]-sx0[i-1]);
            wrectmaps_add_gap(wrectmaps,x0,dx0[i]-x0);
            }
    willus_dmem_free(30,(double **)&dx0,funcname);
    if (gappos!=NULL)
        willus_dmem_free(9,(double **)&gappos,funcname);
    }


/*
** Starting at bitmap column x0, insert a gap of dx pixels into the set of WRECTMAPS.
*/
static void wrectmaps_add_gap(WRECTMAPS *wrectmaps,int x0,int dx)

    {
    int i;
    WRECTMAP wrmap2;

    if (wrectmaps==NULL || wrectmaps->n<=0)
        return;
    wrmap2.coords[2].x = -1.0; /* Indicates if touched by loop below */
    for (i=0;i<wrectmaps->n;i++)
        {
        WRECTMAP *wrmap;

        wrmap=&wrectmaps->wrectmap[i];
        /* wrmap is before gap--not affected */
        if (wrmap->coords[1].x + wrmap->coords[2].x < x0)
            continue;
        /* gap is inside wrmap--split into two */
        if (wrmap->coords[1].x < x0+.5)
            {
            double len1,len2;

            /* WRECTMAP is split into lengths len1 and len2 with the gap dx inbetween */
            len1 = x0-wrmap->coords[1].x;
            len2 = wrmap->coords[2].x - len1;
            /* Copy wrmap to second WRECTMAP */
            wrmap2 = (*wrmap);
            /* Adjust appropriate params */
            wrmap->coords[2].x = len1;
            wrmap2.coords[0].x = wrmap->coords[0].x + len1;
            wrmap2.coords[1].x = wrmap->coords[1].x + len1 + dx;
            /* Positive value for wrmap2.coords[2].x signals it to be added after loop. */
            wrmap2.coords[2].x = len2;
            }
        else
            {
            /* gap is before wrmap--move it over by dx */
            wrmap->coords[1].x += dx;
            }
        }
    if (wrmap2.coords[2].x > 0.)
        {
        wrectmaps_add_wrectmap(wrectmaps,&wrmap2);
        wrectmaps_sort_horizontally(wrectmaps);
        }
    }

/*
static void find_word_gaps_using_wrectmaps(WRECTMAPS *wrectmaps,int **pgappos,
                                           int **pgapsize,int *png,int left_to_right)

    {
    int *gappos,*gapsize,ng;
    static char *funcname="find_word_gaps_using_wrectmaps";

    ng=wrectmaps->n-1;
    if (ng<0)
        ng=0;
    if (ng>0)
        {
        int i;

        willus_dmem_alloc_warn(9,(void **)pgappos,(2*sizeof(int))*ng,funcname,10);
        gappos=(*pgappos);
        gapsize=&gappos[ng];
        for (i=0;i<ng;i++)
            {
            double x0,x1;

            if (left_to_right)
                {
                x0=wrectmaps->wrectmap[i].coords[1].x+wrectmaps->wrectmap[i].coords[2].x;
                x1=wrectmaps->wrectmap[i+1].coords[1].x;
                }
            else
                {
                x0=wrectmaps->wrectmap[ng-i].coords[1].x+wrectmaps->wrectmap[ng-i].coords[2].x;
                x1=wrectmaps->wrectmap[ng-i-1].coords[1].x;
                }
            gappos[i]=(int)(x0+.5);
            gapsize[i]=(int)(x1-x0+.5);
            }
        }
    else
        (*pgappos)=(*pgapsize)=NULL;
    (*png)=ng;
    }
*/


static void find_word_gaps_using_textrow(WILLUSBITMAP *src,K2PDFOPT_SETTINGS *k2settings,
                                         int **pgappos,int **pgapsize,int *png,int whitethresh,
                                         int dpi)

    {
    int *gappos,*gapsize,ng,srcbytespp;
    BMPREGION srcregion;
    WILLUSBITMAP gray;
    TEXTWORDS *textwords;
    static char *funcname="find_word_gaps_using_textrow";

    /* Find breaks in the text row */
    bmpregion_init(&srcregion);
    srcregion.bgcolor=whitethresh;
    srcregion.c1=0;
    srcregion.c2=src->width-1;
    srcregion.r1=0;
    srcregion.r2=src->height-1;
    srcregion.dpi=dpi;
    srcbytespp=src->bpp==24 ? 3 : 1;
    if (srcbytespp==3)
        {
        srcregion.bmp=src;
        srcregion.bmp8=&gray;
        bmp_init(srcregion.bmp8);
        bmp_convert_to_greyscale_ex(srcregion.bmp8,src);
        }
    else
        {
        srcregion.bmp=src;
        srcregion.bmp8=src;
        }
    /* Find the words within the region */
    bmpregion_trim_margins(&srcregion,k2settings,0x1f);
    bmpregion_one_row_find_textwords(&srcregion,k2settings,1);
    textwords=&srcregion.textrows;
    if (srcbytespp==3)
        bmp_free(srcregion.bmp8);
    ng=textwords->n-1;
    if (ng>0)
        {
        int maxsize,mingap,i,j;

        willus_dmem_alloc_warn(9,(void **)pgappos,(2*sizeof(int))*ng,funcname,10);
        gappos=(*pgappos);
        gapsize=&gappos[ng];
        (*pgapsize)=gapsize;
        for (i=0;i<ng;i++)
            {
            gappos[i]=textwords->textrow[i].c2+1;
            gapsize[i]=textwords->textrow[i].gap;
            }
        
        /* Take only the largest group of gaps */
        for (maxsize=i=0;i<ng;i++)
            if (maxsize<gapsize[i])
                maxsize=gapsize[i];
        /* Could this be classified as a figure already?? */
        /* v2.20 -- only use word_spacing */
        if (srcregion.bbox.type!=REGION_TYPE_FIGURE)
            mingap = srcregion.bbox.lcheight*fabs(k2settings->word_spacing);
        else
            mingap = -1;
        /*
        if (mingap < 2)
            mingap = 2; 
        if (maxsize > mingap)
            maxsize = mingap;
        ms2 = maxsize/2;
        */
        for (i=j=0;i<ng;i++)
            if (mingap>0 && gapsize[i] > mingap)
                {
                if (j!=i)
                    {
                    gapsize[j]=gapsize[i];
                    gappos[j]=gappos[i];
                    }
                j++;
                }
        ng=j;
        }
    else
        (*pgappos)=(*pgapsize)=NULL;
    bmpregion_free(&srcregion);
    (*png)=ng;
    }


/*
** Find gaps in the master bitmap so that it can be broken into regions
** which go onto separate pages.
**
** v2.33:  Factor in page break markers
**
** maxsize is the ideal desired bitmap size to fit the page.
** Depending on the fit_to_page setting, the bitmap can actually go
** beyond this.
**
** Re-written to use bmpregion_find_textrows() in v2.10.
**
*/
static int masterinfo_break_point(MASTERINFO *masterinfo,int row0,
                                  K2PDFOPT_SETTINGS *k2settings,int maxsize)

    {
    int rowcount;
    int i,nobreak;

#if (WILLUSDEBUGX & 0x800000)
aprintf(ANSI_CYAN "\n@masterinfo_break_point(rows=%d)" ANSI_NORMAL "\n",masterinfo->rows);
{
static int count=0;
int h;
char filename[256];
count++;
h=masterinfo->bmp.height;
masterinfo->bmp.height=masterinfo->rows;
sprintf(filename,"master%04d.png",count);
bmp_write(&masterinfo->bmp,filename,stdout,100);
masterinfo->bmp.height=h;
wfile_written_info(filename,stdout);
}
#endif
    rowcount=masterinfo_break_point_ignoring_page_break_markers(masterinfo,row0,k2settings,maxsize);
#if (WILLUSDEBUGX & 0x800000)
aprintf(ANSI_CYAN "recommended break = %d\n",rowcount);
#endif
    if (masterinfo->k2pagebreakmarks.n==0)
{
#if (WILLUSDEBUGX & 0x800000)
printf("    No page break marks.\n");
#endif
        return(rowcount);
}
    nobreak=-999;
#if (WILLUSDEBUGX & 0x800000)
for (i=0;i<masterinfo->k2pagebreakmarks.n;i++)
{
K2PAGEBREAKMARK *mark;
mark=&masterinfo->k2pagebreakmarks.k2pagebreakmark[i];
if (mark->type>=0)
printf("    Mark Type %d @ row=%d\n",mark->type,mark->row);
}
#endif
    for (i=0;i<masterinfo->k2pagebreakmarks.n;i++)
        {
        K2PAGEBREAKMARK *mark;

        mark=&masterinfo->k2pagebreakmarks.k2pagebreakmark[i];
        if (mark->type<0)
            continue;
        if (mark->row >= rowcount+row0 && nobreak < -990)
            break;
        if (mark->type==K2PAGEBREAKMARK_TYPE_BREAKPAGE)
            {
            mark->type=-1;
            rowcount=mark->row-row0;
#if (WILLUSDEBUGX & 0x800000)
printf("    Page break mark forces rowcount = %d\n",rowcount);
#endif
            nobreak = -999;
            break;
            }
        if (mark->type==K2PAGEBREAKMARK_TYPE_NOBREAK)
            {
            if (nobreak > 1)
                {
                if (mark->row > rowcount+row0)
                    {
                    rowcount=nobreak-row0;
#if (WILLUSDEBUGX & 0x800000)
printf("    No-break span pre-dump forces rowcount = %d\n",nobreak);
#endif
                    break;
                    }
                }
            nobreak=nobreak > -990 ? -999 : mark->row;
            if (nobreak < -990 && mark->row > rowcount+row0)
                {
#if (WILLUSDEBUGX & 0x800000)
printf("    No-break span forces rowcount = %d\n",mark->row);
#endif
                rowcount=mark->row-row0;
                mark->type=-1;
                break;
                }
            }
        }
#if (WILLUSDEBUGX & 0x800000)
printf("    Final breakpoint = %d\n\n",rowcount);
#endif
    return(rowcount);
    }


/*
** Called by masterinfo_break_point -- does not factor in page break markers.
*/
static int masterinfo_break_point_ignoring_page_break_markers(MASTERINFO *masterinfo,
                           int row0,K2PDFOPT_SETTINGS *k2settings,int maxsize)

    {
    int scanheight,j,r1,r2,r1a,r2a,rowcount,rows;
    BMPREGION region;
    WILLUSBITMAP *bmp,_bmp;

/*
k2printf("@breakpoint, mi->rows=%d, maxsize=%d\n",masterinfo->rows,maxsize);
k2printf("    fit_to_page=%d\n",(int)masterinfo->fit_to_page);
{
static int count=1;
char filename[MAXFILENAMELEN];
sprintf(filename,"page%04d.png",count++);
bmp_write(&masterinfo->bmp,filename,stdout,100);
}
*/
    /* Valid rows in master bitmap */
    rows = masterinfo->rows - row0;

    /* masterinfo->fit_to_page==-2 means user specified -f2p -2 which means */
    /* flush entire contents of master to single page every time.   */
    if (rows<maxsize || masterinfo->fit_to_page==-2)
        return(rows);

    /* scanheight tells how far down the master bitmap to scan */
    if (masterinfo->fit_to_page==-1)
        scanheight=rows;
    else if (masterinfo->fit_to_page>0)
        scanheight=(int)(((1.+masterinfo->fit_to_page/100.)*maxsize)+.5);
    else
        scanheight=maxsize;
    /* If available rows almost exactly fit page, just send the whole thing */
/*
k2printf("    scanheight=%d, mi->rows=%d, fabs=%g\n",scanheight,masterinfo->rows,
fabs((double)scanheight/masterinfo->rows-1.));
*/
    if (masterinfo->fit_to_page==0 && (abs(scanheight-rows)<=1
             || fabs((double)scanheight/rows-1.)<.002))
        return(rows);
    if (scanheight > rows)
        scanheight=rows;

    /*
    ** Find text rows (and gaps between)
    */
    bmp=&_bmp;
    bmp_init(bmp);
    if (bmp_is_grayscale(&masterinfo->bmp))
        bmp_copy(bmp,&masterinfo->bmp);
    else
        bmp_convert_to_grayscale_ex(bmp,&masterinfo->bmp);
    if (row0>0)
        bmp_eliminate_top_rows(bmp,row0);
    bmp->height=scanheight*1.4;
    if (bmp->height >  rows)
        bmp->height = rows;
    bmpregion_init(&region);
    region.bgcolor=masterinfo->bgcolor;
    region.c1=0;
    region.c2=bmp->width-1;
    region.r1=0;
    region.r2=bmp->height-1;
    region.bmp8=bmp;
    region.bmp=bmp;
    region.dpi=k2settings->dst_dpi;
    bmpregion_find_textrows(&region,k2settings,0,1,-1.0,k2settings->join_figure_captions);
#if (WILLUSDEBUGX & 0x800000)
{
static int count=1;
/*
char filename[MAXFILENAMELEN];
printf("regiondpi = %d\n",region.dpi);
bmpregion_write(&region,"region.png");
sprintf(filename,"page%04d.png",count);
bmp_write(bmp,filename,stdout,100);
*/
printf("\nmaxsize=%d, scanheight=%d, dst_dpi=%d\n",maxsize,scanheight,k2settings->dst_dpi);
printf("OUTPUT PAGE %d\n",count++);
for (j=0;j<region.textrows.n;j++)
{
printf("%d. ",j+1);
textrow_echo(&region.textrows.textrow[j],stdout);
}
}
#endif
    bmp_free(bmp);
    for (r1a=r2a=r1=r2=j=0;j<region.textrows.n;j++)
        {
        TEXTROW *row;

        row=&region.textrows.textrow[j];
        r2=row->r2+1;
        if (j<region.textrows.n-1)
            r2a=(row->r2+region.textrows.textrow[j+1].r1)/2; /* Midpoint */
        else
            r2a=r2;
        if (row->r2 > maxsize)
            break;
        r1=r2;
        r1a=r2a;
        }
    bmpregion_free(&region);
    if (r1a<=maxsize)
        r1=r1a;
    if (r2a<=scanheight)
        r2=r2a;
    rowcount=(r1<maxsize*.25 ? (r2<scanheight ? r2:scanheight) : r1);
    /* v2.16:  Avoid zero rowcount! */
    if (rowcount<=2)
        rowcount=scanheight;
    return(rowcount);
    }



/*
** Get padding margins for destination device
** margins_pixels[0] = left side
** margins_pixels[1] = top side
** margins_pixels[2] = right side
** margins_pixels[3] = bottom side
**
** dpi should be physical device DPI (not including any document magnification)
*/
void get_dest_margins(int *margins_pixels,K2PDFOPT_SETTINGS *k2settings,
                      double dpi,int width_pixels,int height_pixels)

    {
    int i;

    for (i=0;i<4;i++)
        {
        double x;
        int unit;

        x=k2settings->dstmargins.box[i];
        unit=k2settings->dstmargins.units[i];
        if (unit==UNITS_PIXELS)
            margins_pixels[i]=(int)floor(x+.5);
        else if (unit==UNITS_INCHES)
            margins_pixels[i]=(int)floor(x*dpi+.5);
        else if (unit==UNITS_CM)
            margins_pixels[i]=(int)floor((x/2.54)*dpi+.5);
        else
            margins_pixels[i]=(int)floor(x*((i&1)?height_pixels:width_pixels)+.5);
        }
    }


/*
** Get source margins
** Needs region->bmp, bmp8, dpi, and c1,r1,c2,r2 set.
*/
void masterinfo_get_margins(K2PDFOPT_SETTINGS *k2settings,double *margins_inches,
                            K2CROPBOX *cbox,MASTERINFO *masterinfo,BMPREGION *region)

    {
    LINE2D userrect;
    POINT2D pagedims_inches;
    LINE2D trimrect_inches;
    int i;

#if (WILLUSDEBUGX & 0x20000)
printf("@masterinfo_get_margins.\n");
printf("    box=%g,%g,%g,%g\n",
cbox->box[0],
cbox->box[1],
cbox->box[2],
cbox->box[3]);
printf("    units=%d,%d,%d,%d\n",
cbox->units[0],
cbox->units[1],
cbox->units[2],
cbox->units[3]);
#endif
    /* Autocrop page */
    if (k2settings->autocrop)
        {
        for (i=0;i<4;i++)
            margins_inches[i]=(double)masterinfo->autocrop_margins[i]/region->dpi;
        return;
        }
    userrect.p[0].x=cbox->box[0];
    userrect.p[0].y=cbox->box[1];
    userrect.p[1].x=cbox->box[2];
    userrect.p[1].y=cbox->box[3];
    pagedims_inches.x=(double)region->bmp8->width/region->dpi;
    pagedims_inches.y=(double)region->bmp8->height/region->dpi;
#if (WILLUSDEBUGX & 0x20000)
printf("    page=%gx%g in\n",pagedims_inches.x,pagedims_inches.y);
#endif
    trimrect_inches.p[0].x=(double)region->c1/region->dpi;
    trimrect_inches.p[0].y=(double)region->r1/region->dpi;
    trimrect_inches.p[1].x=(double)(region->c2+1)/region->dpi;
    trimrect_inches.p[1].y=(double)(region->r2+1)/region->dpi;
    masterinfo_convert_to_source_pixels(masterinfo,&userrect,cbox->units,&pagedims_inches,
                                        (double)region->dpi,&trimrect_inches);
#if (WILLUSDEBUGX & 0x20000)
printf("back\n");
#endif
    margins_inches[0]=userrect.p[0].x/region->dpi;
    margins_inches[1]=userrect.p[0].y/region->dpi;
    if (cbox->units[2]==UNITS_TRIMMED || cbox->units[2]==UNITS_OCRLAYER)
        margins_inches[2]=pagedims_inches.x - userrect.p[1].x/region->dpi;
    else
        margins_inches[2]=userrect.p[1].x/region->dpi;
    if (cbox->units[3]==UNITS_TRIMMED || cbox->units[3]==UNITS_OCRLAYER)
        margins_inches[3]=pagedims_inches.y - userrect.p[1].y/region->dpi;
    else
        margins_inches[3]=userrect.p[1].y/region->dpi;
    for (i=0;i<4;i++)
        if (margins_inches[i]<0.)
            margins_inches[i]=0.;
#if (WILLUSDEBUGX & 0x20000)
printf("   margins_inches=%g,%g,%g,%g\n",
margins_inches[0],
margins_inches[1],
margins_inches[2],
margins_inches[3]);
#endif
    }


/*
**
** Master function to do unit conversion.  Does entire rectangle at once.
**
** units[0] = userrect->p[0].x = x1
** units[1] = userrect->p[0].y = y1
** units[2] = userrect->p[1].x = x2
** units[3] = userrect->p[1].y = y2
** If units[i]<0, ignored.
**
** pagedims_inches supplies page dimensions in inches (pagedims_inches->x = width, y = height).
**
** If UNITS_TRIMMED used, then trimrect_in->p[0] = upper left corner of trimmed region
** relative to upper left corner of source page, in inches, and trimrect_in->p[1] =
** lower right corner of trimmed region relative to upper left corner of source page, in inches.
**
*/
void masterinfo_convert_to_source_pixels(MASTERINFO *masterinfo,LINE2D *userrect,int *units,
                                         POINT2D *pagedims_inches,double dpi,LINE2D *trimrect_in)

    {
    int i;

#if (WILLUSDEBUGX & 0x20000)
printf("userrect=%g,%g,%g,%g\n",userrect->p[0].x,userrect->p[0].y,userrect->p[1].x,userrect->p[1].y);
#endif
    for (i=0;i<4;i++)
        {
        double userval,srclen_in;
        int unit,userval_pixels;

        unit=units[i];
        if (unit<0)
            continue;
        userval = (i&1) ? userrect->p[i/2].y : userrect->p[i/2].x;
        if (unit==UNITS_CM)
            {
            userval /= 2.54;
            unit=UNITS_INCHES;
            }
        if (unit==UNITS_OCRLAYER)
            {
            LINE2D ocrbb;

            if (!ocrlayer_bounding_box_inches(masterinfo,&ocrbb))
                {
                ocrbb.p[0].x=ocrbb.p[0].y=0.;
                ocrbb.p[1].x=pagedims_inches->x;
                ocrbb.p[1].y=pagedims_inches->y;
                }
            if (i&1)
                userrect->p[i/2].y=floor(dpi*(ocrbb.p[0].y+userrect->p[i/2].y*(ocrbb.p[1].y-ocrbb.p[0].y))+.5);
            else
                userrect->p[i/2].x=floor(dpi*(ocrbb.p[0].x+userrect->p[i/2].x*(ocrbb.p[1].x-ocrbb.p[0].x))+.5);
            continue;
            }
        if (unit==UNITS_TRIMMED && trimrect_in!=NULL)
            {
            if (i&1)
                userrect->p[i/2].y = floor((trimrect_in->p[0].y+userrect->p[i/2].y*(trimrect_in->p[1].y-trimrect_in->p[0].y))*dpi+.5);
            else
                userrect->p[i/2].x = floor((trimrect_in->p[0].x+userrect->p[i/2].x*(trimrect_in->p[1].x-trimrect_in->p[0].x))*dpi+.5);
            continue;
            }
        if (i&1)
            srclen_in = pagedims_inches->y;
        else
            srclen_in = pagedims_inches->x;
        if (unit==UNITS_TRIMMED || unit==UNITS_SOURCE)
            userval_pixels = (int)(srclen_in*userval*dpi+.5);
        else if (unit==UNITS_INCHES)
            userval_pixels = (int)(userval*dpi+.5);
        else
            userval_pixels = (int)(userval+.5);
        if (i&1)
            userrect->p[i/2].y=userval_pixels;
        else
            userrect->p[i/2].x=userval_pixels;
        }
#if (WILLUSDEBUGX & 0x20000)
printf("userrect(end)=%g,%g,%g,%g\n",userrect->p[0].x,userrect->p[0].y,userrect->p[1].x,userrect->p[1].y);
#endif
    }
            
/*
** Distances are from upper-left corner of source page in inches.
** rect->p[0].x = left side of OCR layer bounding box.
** rect->p[0].y = top side of OCR layer bounding box.
** rect->p[1].x = right side of OCR layer bounding box.
** rect->p[1].y = bottom side of OCR layer bounding box.
*/
static int ocrlayer_bounding_box_inches(MASTERINFO *masterinfo,LINE2D *rect)

    {
#if (defined(HAVE_MUPDF_LIB) || defined(HAVE_DJVU_LIB))
    static WTEXTCHARS *wtcs=NULL;
    static WTEXTCHARS _wtcs;
    static int pageno=-1;
    static char pdffile[512];

#if (WILLUSDEBUGX & 0x200000)
printf("@ocrlayer_bounding_box_inches...masterinfo=%p\n",masterinfo);
if (wtcs!=NULL)
printf("    wtcs->n = %d\n",wtcs->n);
#endif
    if (masterinfo==NULL)
        return(0);
    if (wtcs==NULL)
        {
        wtcs=&_wtcs;
        wtextchars_init(wtcs);
        pdffile[0]='\0';
        }
    if (pageno!=masterinfo->pageinfo.srcpage || strcmp(pdffile,masterinfo->srcfilename))
        {
        wtextchars_clear(wtcs); /* v2.32 bug fix--clear out any previous words */
        k2ocr_wtextchars_fill_from_page(wtcs,masterinfo->srcfilename,masterinfo->pageinfo.srcpage,"",1);
        /* v2.52 bug fix--scale text chars w/document scale factor */
        if (masterinfo->document_scale_factor!=1)
            wtextchars_scale_page(wtcs,masterinfo->document_scale_factor);
        wtextchars_rotate_clockwise(wtcs,360-(int)masterinfo->pageinfo.srcpage_rot_deg);
        pageno=masterinfo->pageinfo.srcpage;
        strncpy(pdffile,masterinfo->srcfilename,511);
        pdffile[511]='\0';
        }
#if (WILLUSDEBUGX & 0x200000)
if (wtcs!=NULL)
printf("    wtcs->n after fill_from_page = %d\n",wtcs->n);
#endif
    if (wtcs->n>0)
        {
        WTEXTCHAR *tc;

        tc=&wtcs->wtextchar[0];
        rect->p[0].x=tc->x1/72.;
        rect->p[0].y=tc->y1/72.;
        rect->p[1].x=tc->x2/72.;
        rect->p[1].y=tc->y2/72.;
#if (WILLUSDEBUGX & 0x200000)
printf("    Inches:  (%g,%g) - (%g,%g)\n",tc->x1/72.,tc->y1/72.,tc->x2/72.,tc->y2/72.);
#endif
        return(1);
        }
#endif /* HAVE_MUPDF_LIB || HAVE_DJVU_LIB */
    return(0);
    }


static void k2master_rows_color(WILLUSBITMAP *srcbmp,MASTERINFO *masterinfo,
                                K2PDFOPT_SETTINGS *k2settings)

    {
    PAGEREGIONS *pageregions,_pageregions;
    int j,maxlevels;
    WILLUSBITMAP *bmpmask,_bmpmask;
    char fgc[128],bgc[128];
    BMPREGION *region,_region;
    WILLUSBITMAP *gray,_gray;


/*
printf("@k2master_rows_color:  %d x %d\n",srcbmp->width,srcbmp->height);
*/
    region=&_region;
    if (srcbmp->bpp==8)
        gray=srcbmp;
    else
        {
        gray=&_gray;
        bmp_init(gray);
        bmp_convert_to_grayscale_ex(gray,srcbmp);
        }
    bmpregion_init(region);
    region->bgcolor=k2settings->src_whitethresh<0 ? 192 : k2settings->src_whitethresh;
    region->c1=0;
    region->c2=gray->width-1;
    region->r1=0;
    region->r2=gray->height-1;
    region->bmp8=gray;
    region->bmp=srcbmp; /* May not be 24-bit! */
    region->dpi=k2settings->dst_dpi;
    region->wrectmaps=NULL;
    bmpregion_trim_margins(region,k2settings,0xf);
    bmpmask=&_bmpmask;
    bmp_init(bmpmask);
    bmp_copy(bmpmask,srcbmp);
    fgc[0]='\0';
    bgc[0]='\0';

    /* Parse region into columns */
    pageregions=&_pageregions;
    pageregions_init(pageregions);
#ifdef HAVE_OCR_LIB
    if (k2settings->ocr_max_columns==2 || k2settings->max_columns>1)
#else
    if (k2settings->max_columns>1)
#endif
        maxlevels = 2;
    else
        maxlevels = 3;
    pageregions_find_columns(pageregions,region,k2settings,masterinfo,maxlevels);
    for (j=0;j<pageregions->n;j++)
        {
        int i,nfg,nbg;
        BMPREGION *subregion;

        subregion=&pageregions->pageregion[j].bmpregion;
/*
printf("region %d:  (%d,%d) - (%d,%d)\n",j,subregion->c1,subregion->r1,subregion->c2,subregion->r2);
*/
        bmpregion_find_textrows(subregion,k2settings,0,1,-1.0,0);
        nfg=k2settings_ncolors(k2settings->dst_fgcolor);
        nbg=k2settings_ncolors(k2settings->dst_bgcolor);
/*
printf("nc=%d, rcindex=%d\n",nc,masterinfo->rcindex);
printf("TEXTROWS.n=%d\n",region->textrows.n);
for (i=0;i<region->textrows.n;i++)
printf("TEXTROW[%2d]=%d\n",i,region->textrows.textrow[i].type);
*/
        for (i=0;i<subregion->textrows.n;i++)
            {
            TEXTROW *textrow;

            textrow=&subregion->textrows.textrow[i];
            if (textrow->type==REGION_TYPE_TEXTLINE)
                {
                if (k2settings->dst_fgtype==4)
                    strcpy(fgc,k2settings_color_by_index(k2settings->dst_fgcolor,
                                                         masterinfo->rcindex%nfg));
                if (k2settings->dst_bgtype==4)
                    strcpy(bgc,k2settings_color_by_index(k2settings->dst_bgcolor,
                                                         masterinfo->rcindex%nbg));
                masterinfo->rcindex++;
                /* For some reason if it's a single text line, need to re-calc bbox. */
                /* Should investigate why at some point... */
/*
                if (single_passed_textline)
                    {
                    bmpregion_calc_bbox(&region,k2settings,1);
                    textrow->c1=region->bbox.c1;
                    textrow->c2=region->bbox.c2;
                    textrow->r1=region->bbox.r1;
                    textrow->r2=region->bbox.r2;
                    }
*/
                bmp_change_colors(subregion->bmp,bmpmask,fgc,k2settings_color_type(fgc),
                                             bgc,k2settings_color_type(bgc),
                                             textrow->c1,textrow->r1,
                                             textrow->c2,textrow->r2);
                }
            }
        }
    if (k2settings->dst_fgtype!=4)
        strcpy(fgc,k2settings->dst_fgcolor);
    else
        fgc[0]='\0';
    if (k2settings->dst_bgtype!=4)
        strcpy(bgc,k2settings->dst_bgcolor);
    else
        bgc[0]='\0';
    if (fgc[0]!='\0' || bgc[0]!='\0')
        bmp_change_colors(region->bmp,bmpmask,fgc,k2settings_color_type(fgc),
                                              bgc,k2settings_color_type(bgc),
                                         0,0,region->bmp->width-1,region->bmp->height-1);
    pageregions_free(pageregions);
    bmp_free(bmpmask);
    if (srcbmp->bpp!=8)
        bmp_free(gray);
    }







k2pdfopt_v2.54/k2pdfoptlib/wrapbmp.c

/*
** wrapbmp.c    Functions to store individual word bitmaps into a collecting
**              bitmap for text re-flow.
**
** Copyright (C) 2020  http://willus.com
**
** This program is free software: you can redistribute it and/or modify
** it under the terms of the GNU Affero General Public License as
** published by the Free Software Foundation, either version 3 of the
** License, or (at your option) any later version.
**
** This program is distributed in the hope that it will be useful,
** but WITHOUT ANY WARRANTY; without even the implied warranty of
** MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
** GNU Affero General Public License for more details.
**
** You should have received a copy of the GNU Affero General Public License
** along with this program.  If not, see <http://www.gnu.org/licenses/>.
**
*/

#include "k2pdfopt.h"

static void wrapbmp_reset(WRAPBMP *wrapbmp);
static void wrapbmp_hyphen_erase(WRAPBMP *wrapbmp,K2PDFOPT_SETTINGS *k2settings);
static double wrectmap_hcompare(WRECTMAP *x1,WRECTMAP *x2);


void wrapbmp_init(WRAPBMP *wrapbmp,int color)

    {
    int i;

    bmp_init(&wrapbmp->bmp);
    for (i=0;i<256;i++)
        wrapbmp->bmp.red[i]=wrapbmp->bmp.blue[i]=wrapbmp->bmp.green[i]=i;
    wrapbmp_set_color(wrapbmp,color);
    wrectmaps_init(&wrapbmp->wrectmaps);
    wrapbmp->bgcolor=-1;
    wrapbmp->just=0x8f;
    wrapbmp_reset(wrapbmp);
    wrapbmp->just_flushed_internal=0;
    }


static void wrapbmp_reset(WRAPBMP *wrapbmp)

    {
    wrapbmp->bmp.width=0;
    wrapbmp->bmp.height=0;
    wrapbmp->base=0;
    wrapbmp->maxgap=2;
    wrapbmp->rhmax=-1;
    wrapbmp->thmax=-1;
    wrapbmp->hyphen.ch=-1;
    /* wrapbmp->height_extended=0; *//* Not used anymore as of v2.00 */
    wrapbmp->mandatory_region_gap=-1;
    wrapbmp->page_region_gap_in=-1.;
    wrapbmp->textrow.rowheight=-1;
    wrapbmp->textrow.gap=-1;
    wrapbmp->textrow.gapblank=0;
    wrapbmp->just_flushed_internal=1;
    }


int wrapbmp_ends_in_hyphen(WRAPBMP *wrapbmp)

    {
    return(wrapbmp->hyphen.ch>=0);
    }


void wrapbmp_set_color(WRAPBMP *wrapbmp,int is_color)

    {
    wrapbmp->bmp.bpp=is_color ? 24 : 8;
    }


void wrapbmp_free(WRAPBMP *wrapbmp)

    {
    wrectmaps_free(&wrapbmp->wrectmaps);
    bmp_free(&wrapbmp->bmp);
    }


void wrapbmp_set_maxgap(WRAPBMP *wrapbmp,int value)

    {
    wrapbmp->maxgap=value;
    }


int wrapbmp_width(WRAPBMP *wrapbmp)

    {
    return(wrapbmp->bmp.width);
    }


int wrapbmp_remaining(WRAPBMP *wrapbmp,K2PDFOPT_SETTINGS *k2settings)

    {
    int maxpix,w;
    maxpix=k2settings->max_region_width_inches*k2settings->src_dpi;
    /* Don't include hyphen if wrapbmp ends in a hyphen */
    if (wrapbmp->hyphen.ch<0)
        w=wrapbmp->bmp.width;
    else
        if (k2settings->src_left_to_right)
            w=wrapbmp->hyphen.c2+1;
        else
            w=wrapbmp->bmp.width - wrapbmp->hyphen.c2;
    return(maxpix-w);
    }


/*
** region = bitmap region to add to line
**          Region must have had full bbox calculated already.
** colgap = horizontal pixel gap between existing region and region being added
*/
// static int bcount=0;
void wrapbmp_add(WRAPBMP *wrapbmp,BMPREGION *region,K2PDFOPT_SETTINGS *k2settings,
                 MASTERINFO *masterinfo,int colgap,int just_flags)

    {
    WILLUSBITMAP *tmp,_tmp;
    int i,rh,th,bw,new_base,h2,bpp,width0;
// static char filename[MAXFILENAMELEN];

#if (WILLUSDEBUGX & 205)
k2printf("@wrapbmp->add %d x %d (w=%d).\n",region->c2-region->c1+1,region->r2-region->r1+1,wrapbmp->bmp.width);
printf("    line_spacing=%d\n",region->bbox.rowheight);
#endif
    /* Figure out if what we're adding ends in a hyphen */
    bmpregion_hyphen_detect(region,k2settings->hyphen_detect,k2settings->src_left_to_right);
    if (wrapbmp_ends_in_hyphen(wrapbmp))
        colgap=0;
    wrapbmp_hyphen_erase(wrapbmp,k2settings);
    wrapbmp->just_flushed_internal=0;  // Reset "just flushed" flag
    if (wrapbmp->bmp.width==0)
        wrapbmp->textrow=region->bbox;
    else
        {
        if (region->bbox.rowheight > wrapbmp->textrow.rowheight)
            wrapbmp->textrow.rowheight = region->bbox.rowheight;
        if (region->bbox.gap > wrapbmp->textrow.gap)
            wrapbmp->textrow.gap = region->bbox.gap;
        if (region->bbox.gapblank > wrapbmp->textrow.gapblank)
            wrapbmp->textrow.gapblank = region->bbox.gapblank;
        }
    wrapbmp->bgcolor=region->bgcolor;
    wrapbmp->just=just_flags;
    if (wrapbmp->mandatory_region_gap<0)
        {
        wrapbmp->mandatory_region_gap=masterinfo->mandatory_region_gap;
        wrapbmp->page_region_gap_in=masterinfo->page_region_gap_in;
        masterinfo->mandatory_region_gap=0;
        masterinfo->page_region_gap_in=-1.;
#if (WILLUSDEBUGX & 0x200)
aprintf(ANSI_RED "mi->mandatory_region_gap change to %d by wrap_add." ANSI_NORMAL "\n",masterinfo->mandatory_region_gap);
#endif
        }
#if (WILLUSDEBUGX & 4)
k2printf("    c1=%d, c2=%d, r1=%d, r2=%d\n",region->c1,region->c2,region->r1,region->r2);
k2printf("    colgap=%d, line_spacing=%d, rowbase=%d, row gap=%d\n",colgap,region->bbox.rowheight,region->bbox.rowbase,region->bbox.gap);
#endif
    bpp=k2settings->dst_color?region->bmp->bpp/8:region->bmp8->bpp/8;
    rh=region->bbox.rowbase-region->r1+1;
    if (rh > wrapbmp->rhmax)
        wrapbmp->rhmax=rh;
    th = rh + (region->r2-region->bbox.rowbase);
    if (th > wrapbmp->thmax)
        wrapbmp->thmax=th;
#if (WILLUSDEBUGX & 4)
{
static int bcount=0;
char filename[MAXFILENAMELEN];
sprintf(filename,"out%05d.png",bcount++);
bmpregion_write(region,filename);
}
#endif
    if (wrapbmp->bmp.width==0)
        {
        /* Put appropriate gap in */
/*
        if (k2settings->last_rowbase_internal>=0 && rh < wrapbmp->textrow.rowheight-k2settings->last_rowbase_internal)
            {
            rh = wrapbmp->textrow.rowheight - k2settings->last_rowbase_internal;
            if (rh<2)
                rh=2;
            th = rh + (region->r2-region->bbox.rowbase);
            wrapbmp->height_extended=0;
            }
        else
            wrapbmp->height_extended=(k2settings->last_rowbase_internal>=0);
*/
        wrapbmp->base = rh-1;
        wrapbmp->bmp.height = th;
#if (WILLUSDEBUGX & 4)
k2printf("    bmpheight set to %d (line spacing=%d)\n",wrapbmp->bmp.height,wrapbmp->textrow.rowheight);
#endif
        wrapbmp->bmp.width=region->c2-region->c1+1;
        bmp_alloc(&wrapbmp->bmp);
        bw=bmp_bytewidth(&wrapbmp->bmp);
        memset(bmp_rowptr_from_top(&wrapbmp->bmp,0),255,bw*wrapbmp->bmp.height);
        for (i=region->r1;i<=region->r2;i++)
            {
            unsigned char *d,*s;
            d=bmp_rowptr_from_top(&wrapbmp->bmp,wrapbmp->base+(i-region->bbox.rowbase));
            s=bmp_rowptr_from_top(k2settings->dst_color?region->bmp:region->bmp8,i)+bpp*region->c1;
            memcpy(d,s,bw);
            }
#ifdef WILLUSDEBUG
if (wrapbmp->bmp.height<=wrapbmp->base)
{
k2printf("1. SCREEECH!\n");
k2printf("wrapbmp = %d x %d, base=%d\n",wrapbmp->bmp.width,wrapbmp->bmp.height,wrapbmp->base);
exit(10);
}
#endif
        /* Copy hyphen info from added region */
        wrapbmp->hyphen = region->bbox.hyphen;
        if (wrapbmp_ends_in_hyphen(wrapbmp))
            {
            wrapbmp->hyphen.r1 += (wrapbmp->base-region->bbox.rowbase);
            wrapbmp->hyphen.r2 += (wrapbmp->base-region->bbox.rowbase);
            wrapbmp->hyphen.ch -= region->c1;
            wrapbmp->hyphen.c2 -= region->c1;
            }
        /* Map to source page */
        {
        WRECTMAP _wrmap,*wrmap;

        wrmap=&_wrmap;
        wrmap->srcpageno = region->pageno;
        wrmap->srcwidth = region->bmp8->width;
        wrmap->srcheight = region->bmp8->height;
        wrmap->srcdpiw = wrmap->srcdpih = region->dpi;
        wrmap->srcrot = region->rotdeg;
        wrmap->coords[0].x = region->c1;
        wrmap->coords[0].y = region->r1;
        wrmap->coords[1].x = 0;
        wrmap->coords[1].y = wrapbmp->base+(region->r1-region->bbox.rowbase);
        wrmap->coords[2].x = region->c2-region->c1+1;
        wrmap->coords[2].y = region->r2-region->r1+1;
#if (WILLUSDEBUGX & 0x400)
    printf("@wrapbmp:  (x0,y0) = (%5.1f,%5.1f)\n",region->c1*72./region->dpi,region->r1*72./region->dpi);
printf("      %5.1f x %5.1f\n",(region->c2-region->c1+1)*72./region->dpi,(region->r2-region->r1+1)*72./region->dpi);
printf("      New bitmap = %d x %d\n",wrapbmp->bmp.width,wrapbmp->bmp.height);
#endif
        wrectmaps_add_wrectmap(&wrapbmp->wrectmaps,wrmap);
        }
        return;
        }
    width0=wrapbmp->bmp.width; /* Starting wrapbmp width */
    tmp=&_tmp;
    bmp_init(tmp);
    bmp_copy(tmp,&wrapbmp->bmp);
    tmp->width += colgap+region->c2-region->c1+1;
    if (rh > wrapbmp->base)
        {
        /* wrapbmp->height_extended=1; */
        new_base = rh-1;
        }
    else
        new_base = wrapbmp->base;
    if (region->r2-region->bbox.rowbase > wrapbmp->bmp.height-1-wrapbmp->base)
        h2=region->r2-region->bbox.rowbase;
    else
        h2=wrapbmp->bmp.height-1-wrapbmp->base;
    tmp->height = new_base + h2 + 1;
    bmp_alloc(tmp);
    bw=bmp_bytewidth(tmp);
    memset(bmp_rowptr_from_top(tmp,0),255,bw*tmp->height);
    bw=bmp_bytewidth(&wrapbmp->bmp);
#if (WILLUSDEBUGX & 4)
k2printf("3.  wbh=%d x %d, tmp=%d x %d x %d, new_base=%d, wbbase=%d\n",wrapbmp->bmp.width,wrapbmp->bmp.height,tmp->width,tmp->height,tmp->bpp,new_base,wrapbmp->base);
#endif

    /* Adjust previous mappings to source pages since WRAPBMP rectangle has been re-sized */
    if (new_base!=wrapbmp->base)
        for (i=0;i<wrapbmp->wrectmaps.n;i++)
            {
            wrapbmp->wrectmaps.wrectmap[i].coords[1].y += (new_base-wrapbmp->base);
            if (k2settings->src_left_to_right==0)
                wrapbmp->wrectmaps.wrectmap[i].coords[1].x += tmp->width-1-wrapbmp->bmp.width;
            }
    for (i=0;i<wrapbmp->bmp.height;i++)
        {
        unsigned char *d,*s;
        d=bmp_rowptr_from_top(tmp,i+new_base-wrapbmp->base)
                 + (k2settings->src_left_to_right ? 0 : tmp->width-1-wrapbmp->bmp.width)*bpp;
        s=bmp_rowptr_from_top(&wrapbmp->bmp,i);
        memcpy(d,s,bw);
        }
    bw=bpp*(region->c2-region->c1+1);
    if (region->r1+new_base-region->bbox.rowbase<0 || region->r2+new_base-region->bbox.rowbase>tmp->height-1)
        {
        k2printf(ANSI_YELLOW "INTERNAL ERROR--TMP NOT DIMENSIONED PROPERLY.\n");
        k2printf("(%d-%d), tmp->height=%d\n" ANSI_NORMAL,
            region->r1+new_base-region->bbox.rowbase,
            region->r2+new_base-region->bbox.rowbase,tmp->height);
        exit(10);
        }
    for (i=region->r1;i<=region->r2;i++)
        {
        unsigned char *d,*s;

        d=bmp_rowptr_from_top(tmp,i+new_base-region->bbox.rowbase)
                 + (k2settings->src_left_to_right ? wrapbmp->bmp.width+colgap : 0)*bpp;
        s=bmp_rowptr_from_top(k2settings->dst_color?region->bmp:region->bmp8,i)+bpp*region->c1;
        memcpy(d,s,bw);
        }
    {
    WRECTMAP _wrmap,*wrmap;

    wrmap=&_wrmap;
    wrmap->srcpageno = region->pageno;
    wrmap->srcwidth = region->bmp8->width;
    wrmap->srcheight = region->bmp8->height;
    wrmap->srcdpiw = wrmap->srcdpih = region->dpi;
    wrmap->srcrot = region->rotdeg;
    wrmap->coords[0].x = region->c1;
    wrmap->coords[0].y = region->r1;
    wrmap->coords[1].x = k2settings->src_left_to_right ? wrapbmp->bmp.width+colgap : 0;
    wrmap->coords[1].y = region->r1+new_base-region->bbox.rowbase;
    wrmap->coords[2].x = region->c2-region->c1+1;
    wrmap->coords[2].y = region->r2-region->r1+1;
#if (WILLUSDEBUGX & 0x400)
printf("@wrapbmp:  (x0,y0) = (%5.1f,%5.1f)\n",region->c1*72./region->dpi,region->r1*72./region->dpi);
printf("      org bmp = %d x %d\n",wrapbmp->bmp.width,wrapbmp->bmp.height);
printf("      new_base=%d, r_base=%d\n",new_base,region->bbox.rowbase);
printf("      (x1,y1) = (%g,%g)\n",wrmap->coords[1].x,wrmap->coords[1].y);
printf("      %5.1f x %5.1f\n",(region->c2-region->c1+1)*72./region->dpi,(region->r2-region->r1+1)*72./region->dpi);
printf("      New bitmap = %d x %d\n",tmp->width,tmp->height);
#endif
    wrectmaps_add_wrectmap(&wrapbmp->wrectmaps,wrmap);
    }
    bmp_copy(&wrapbmp->bmp,tmp);
#if (WILLUSDEBUGX & 4)
{
static int rcount=0;
char filename[MAXFILENAMELEN];
sprintf(filename,"result%03d.png",rcount++);
bmp_write(tmp,filename,stdout,100);
}
#endif
    bmp_free(tmp);
    /* Copy region's hyphen info */
    wrapbmp->hyphen = region->bbox.hyphen;
    if (wrapbmp_ends_in_hyphen(wrapbmp))
        {
        wrapbmp->hyphen.r1 += (new_base-region->bbox.rowbase);
        wrapbmp->hyphen.r2 += (new_base-region->bbox.rowbase);
        if (k2settings->src_left_to_right)
            {
            wrapbmp->hyphen.ch += width0+colgap-region->c1;
            wrapbmp->hyphen.c2 += width0+colgap-region->c1;
            }
        else
            {
            wrapbmp->hyphen.ch -= region->c1;
            wrapbmp->hyphen.c2 -= region->c1;
            }
        }
    wrapbmp->base=new_base;
    /* Doesn't seem to work?  v2.00 */
    /*
    wrapbmp->textrow.gap = (wrapbmp->bmp.height-1)-new_base;
    wrapbmp->textrow.gapblank = 0;
    */
#ifdef WILLUSDEBUG
if (wrapbmp->bmp.height<=wrapbmp->base)
{
k2printf("2. SCREEECH!\n");
k2printf("wrapbmp = %d x %d, base=%d\n",wrapbmp->bmp.width,wrapbmp->bmp.height,wrapbmp->base);
exit(10);
}
#endif
    }


void wrapbmp_flush(MASTERINFO *masterinfo,K2PDFOPT_SETTINGS *k2settings,
                   int allow_full_justification)

    {
    BMPREGION region;
    WILLUSBITMAP *bmp8,_bmp8;
    int just;
    WRAPBMP *wrapbmp;
    /*
    int gap,nomss,dh;
    */
// char filename[MAXFILENAMELEN];

#if (WILLUSDEBUGX & 4)
k2printf("@wrapbmp_flush()\n");
#endif
    /* Ignore if not re-flowing text */
    if (!k2settings->text_wrap)
        return;
    wrapbmp=&masterinfo->wrapbmp;
    if (wrapbmp==NULL || wrapbmp->just_flushed_internal)
        return;
#if (WILLUSDEBUGX & 4)
k2printf("    wrapbmp=%p\n",wrapbmp);
k2printf("    wrapbmp->bmp.width=%d\n",wrapbmp->bmp.width);
#endif
    if (wrapbmp->bmp.width<=0)
        {
        wrapbmp->just_flushed_internal=1;
        return;
        }
#if (WILLUSDEBUGX & 4)
k2printf("    Past width check\n");
#endif
/*
{
char filename[MAXFILENAMELEN];
int i;
static int bcount=0;
for (i=0;i<wrapbmp->bmp.height;i++)
{
unsigned char *p;
int j;
p=bmp_rowptr_from_top(&wrapbmp->bmp,i);
for (j=0;j<wrapbmp->bmp.width;j++)
if (p[j]>240)
    p[j]=192;
}
sprintf(filename,"out%05d.png",bcount++);
bmp_write(wrapbmp,filename,stdout,100);
}
*/
    bmpregion_init(&region);
    region.c1=0;
    region.c2=wrapbmp->bmp.width-1;
    region.r1=0;
    region.r2=wrapbmp->bmp.height-1;
    region.bbox.rowbase=wrapbmp->base;
    region.bmp=&wrapbmp->bmp;
    region.bgcolor=wrapbmp->bgcolor;
    region.dpi=k2settings->src_dpi;
#if (WILLUSDEBUGX & 4)
k2printf("Bitmap is %d x %d (baseline=%d)\n",wrapbmp->bmp.width,wrapbmp->bmp.height,wrapbmp->base);
#endif

    if (wrapbmp->bmp.bpp==24)
        {
        bmp8=&_bmp8;
        bmp_init(bmp8);
        bmp_convert_to_greyscale_ex(bmp8,&wrapbmp->bmp);
        region.bmp8=bmp8;
        }
    else
        region.bmp8=&wrapbmp->bmp;
    /* Calculate lcheight and capheight */
    bmpregion_calc_bbox(&region,k2settings,1);
    region.bbox.rowbase=wrapbmp->base;
    region.bbox.rowheight=wrapbmp->textrow.rowheight;
    region.bbox.gap=wrapbmp->textrow.rowheight-(region.r2-region.r1+1);
    region.bbox.gapblank=wrapbmp->textrow.gapblank;
    region.bbox.type=REGION_TYPE_TEXTLINE;
    region.wrectmaps=&wrapbmp->wrectmaps;
    if (!allow_full_justification)
        just = (wrapbmp->just & 0xcf) | 0x20;
    else
        just = wrapbmp->just;


    /*
    ** Axet on GitLab thinks this code should be added:
    **
    ** Problem happens sometime, when here is only one element recognized on text
    ** line (happens for titles and right aligned epigraphs) then 'wrmap' not
    ** aligned properly. As result text detected correctly, and page formed normally,
    ** but when I ask for back coordinates (original coordinates on source image)
    ** I got wrong results. It happens because 'wrmap' malformed during parsing.
    */
#if (defined(__ANDROID__) && defined(K2PDFOPT_KINDLEPDFVIEWER))
    {
    int dstmar_pixels[4];
    int i,w;

    get_dest_margins(dstmar_pixels,k2settings,(double)k2settings->dst_dpi,
                     masterinfo->bmp.width,k2settings->dst_height);
    w = masterinfo->bmp.width-dstmar_pixels[0]-dstmar_pixels[2];
    w = w*region.dpi/k2settings->dst_dpi;
    w = w-wrapbmp->bmp.width;
#if (WILLUSDEBUGX & 0x4000000)
{
static int count=0;
char filename[256];
sprintf(filename,"wrapbmp_region_%04d.png",++count);
printf("@wrapbmp_flush:  region %d. region.wrectmaps->n=%d\n",count,region.wrectmaps->n);
bmpregion_write(&region,filename);
}
#endif
    for(i=0;i<region.wrectmaps->n;i++)
        { /* adjust center/right for all recently added regions */
        WRECTMAP *m;

        m = &region.wrectmaps->wrectmap[i];
        if (m->coords[1].y >= wrapbmp->base+region.r1-region.bbox.rowbase)
{
#if (WILLUSDEBUGX & 0x4000000)
printf("@wrapbmp_flush:  %d. Adding %d to m->coords[1].x=%g\n",i,
            ((just&0xc)==4) ? w/2 : ((just&0xc)==8) ? w : 0,
             m->coords[1].x);
#endif
            m->coords[1].x += ((just&0xc)==4) ? w/2 : (((just&0xc)==8) ? w : 0);
}
        }
    }
#endif /* (defined(__ANDROID__) && defined(K2PDFOPT_KINDLEPDFVIEWER)) */
/* End Axet code mod */

    /*
    ** For now, set pageinfo=NULL in calls to bmpregion_add because the
    ** pageinfo processing assumes that the BMPREGION structure it is working
    ** with is using the original source bitmap, not the wrapbmp bitmap.
    ** This means that word wrapping can't use the pageinfo structure for now.
    */
    {
    ADDED_REGION_INFO added_region;
    int npr;
    double gap;

    npr=masterinfo->mandatory_region_gap;
    gap=masterinfo->page_region_gap_in;
    /*
    ** Temporarily set masterinfo->mandatory_region_gap to what it was when
    ** wrapbmp_add() was called.
    */
    masterinfo->mandatory_region_gap=wrapbmp->mandatory_region_gap;
    masterinfo->page_region_gap_in=wrapbmp->page_region_gap_in;
#if (WILLUSDEBUGX & 0x200)
aprintf(ANSI_RED "mi->mandatory_region_gap temp change to %d by wrap_flush." ANSI_NORMAL "\n",masterinfo->mandatory_region_gap);
#endif
#if (WILLUSDEBUGX & 1)
printf("wrapbmp_flush calling bmpregion_add() w/bbox.rowheight=%d\n",region.bbox.rowheight);
#endif
    added_region.region=&region;
    added_region.firstrow=0;
    added_region.lastrow=region.textrows.n-1;
    added_region.allow_text_wrapping=0;
    added_region.trim_flags=0;
    added_region.allow_vertical_breaks=0;
    added_region.force_scale=-1.0;
    added_region.justification_flags=just;
    added_region.caller_id=2;
    /* added_region.mark_flags=0xf; */
    added_region.rowbase_delta = wrapbmp->bmp.height-1-wrapbmp->base;
    added_region.region_is_centered = -1;
    added_region.notes=0;
    added_region.count=0;
    added_region.maps_to_source=0;
    bmpregion_add(&added_region,k2settings,masterinfo);
    /*
    ** Restore masterinfo->mandatory_region_gap
    */
    masterinfo->mandatory_region_gap=npr;
    masterinfo->page_region_gap_in=gap;
#if (WILLUSDEBUGX & 0x200)
aprintf(ANSI_RED "mi->mandatory_region_gap temp change back to %d by wrap_flush." ANSI_NORMAL "\n",masterinfo->mandatory_region_gap);
#endif
    }
    wrectmaps_clear(&wrapbmp->wrectmaps);
    bmpregion_free(&region);
    if (wrapbmp->bmp.bpp==24)
        bmp_free(bmp8);
    wrapbmp_reset(wrapbmp);
    }


static void wrapbmp_hyphen_erase(WRAPBMP *wrapbmp,K2PDFOPT_SETTINGS *k2settings)

    {
    WILLUSBITMAP *bmp,_bmp;
    int bw,bpp,c0,c1,c2,i;

    if (wrapbmp->hyphen.ch<0)
        return;
#if (WILLUSDEBUGX & 16)
k2printf("@hyphen_erase, bmp=%d x %d x %d\n",wrapbmp->bmp.width,wrapbmp->bmp.height,wrapbmp->bmp.bpp);
k2printf("    ch=%d, c2=%d, r1=%d, r2=%d\n",wrapbmp->hyphen.ch,wrapbmp->hyphen.c2,wrapbmp->hyphen.r1,wrapbmp->hyphen.r2);
#endif
    bmp=&_bmp;
    bmp_init(bmp);
    bmp->bpp = wrapbmp->bmp.bpp;
    if (bmp->bpp==8)
        for (i=0;i<256;i++)
            bmp->red[i]=bmp->blue[i]=bmp->green[i]=i;
    bmp->height = wrapbmp->bmp.height;
    if (k2settings->src_left_to_right)
        {
        bmp->width = wrapbmp->hyphen.c2+1;
        c0=0;
        c1=wrapbmp->hyphen.ch;
        c2=bmp->width-1;
        }
    else
        {
        bmp->width = wrapbmp->bmp.width - wrapbmp->hyphen.c2;
        c0=wrapbmp->hyphen.c2;
        c1=0;
        c2=wrapbmp->hyphen.ch-wrapbmp->hyphen.c2;
        }
    bmp_alloc(bmp);
    bpp=bmp->bpp==24 ? 3 : 1;
    bw=bpp*bmp->width;
    /*
    ** Adjust word rectangle mappings to source pages
    */
    for (i=0;i<wrapbmp->wrectmaps.n;i++)
        {
        if (k2settings->src_left_to_right==0)
            wrapbmp->wrectmaps.wrectmap[i].coords[1].x -= c0;
        if (i==wrapbmp->wrectmaps.n-1)
            {
            wrapbmp->wrectmaps.wrectmap[i].coords[2].x -= c0;
            if (k2settings->src_left_to_right==0)
                wrapbmp->wrectmaps.wrectmap[i].coords[0].x += c0;
            }
        }
    for (i=0;i<bmp->height;i++)
        memcpy(bmp_rowptr_from_top(bmp,i),bmp_rowptr_from_top(&wrapbmp->bmp,i)+bpp*c0,bw);
    bw=(c2-c1+1)*bpp;
    if (bw>0)
        for (i=wrapbmp->hyphen.r1;i<=wrapbmp->hyphen.r2;i++)
            memset(bmp_rowptr_from_top(bmp,i)+bpp*c1,255,bw);
#if (WILLUSDEBUGX & 16)
{
static int count=1;
char filename[MAXFILENAMELEN];
sprintf(filename,"be%04d.png",count);
bmp_write(&wrapbmp->bmp,filename,stdout,100);
sprintf(filename,"ae%04d.png",count);
bmp_write(bmp,filename,stdout,100);
count++;
}
#endif
    bmp_copy(&wrapbmp->bmp,bmp);
    bmp_free(bmp);
    }


void wrectmaps_init(WRECTMAPS *wrectmaps)

    {
    wrectmaps->n=wrectmaps->na=0;
    wrectmaps->wrectmap=NULL;
    }


void wrectmaps_free(WRECTMAPS *wrectmaps)

    {
    static char *funcname="wrectmaps_free";

    willus_mem_free((double **)&wrectmaps->wrectmap,funcname);
    wrectmaps->na=wrectmaps->n=0;
    }


void wrectmaps_clear(WRECTMAPS *wrectmaps)

    {
    wrectmaps->n=0;
    }


void wrectmaps_add_wrectmap(WRECTMAPS *wrectmaps,WRECTMAP *wrectmap)

    {
    static char *funcname="wrectmaps_add_wrectmap";

    if (wrectmaps->n>=wrectmaps->na)
        {
        int newsize;
        newsize = wrectmaps->na < 128 ? 256 : wrectmaps->na*2;
        willus_mem_realloc_robust_warn((void **)&wrectmaps->wrectmap,newsize*sizeof(WRECTMAP),
                                    wrectmaps->na*sizeof(WRECTMAP),funcname,10);
        wrectmaps->na=newsize;
        }
    wrectmaps->wrectmap[wrectmaps->n++]=(*wrectmap);
    }


/*
** When wrapbmp bitmap is re-sampled by bmpregion_add(), this scales the mapped
** coordinates.
*/
void wrectmaps_scale_wrapbmp_coords(WRECTMAPS *wrectmaps,double scalew,double scaleh)

    {
    int i;

#if (WILLUSDEBUGX & 0x400)
printf("@wrectmaps_scale:  n=%d, scalew=%g, scaleh=%g\n",wrectmaps->n,scalew,scaleh);
#endif
    for (i=0;i<wrectmaps->n;i++)
        {
        int w,h;

        w=wrectmaps->wrectmap[i].srcwidth;
        wrectmaps->wrectmap[i].srcwidth = (int)(w*scalew+.5);
        scalew = (double)wrectmaps->wrectmap[i].srcwidth/w;
        h=wrectmaps->wrectmap[i].srcheight;
        wrectmaps->wrectmap[i].srcheight = (int)(h*scaleh+.5);
        scaleh = (double)wrectmaps->wrectmap[i].srcheight/h;
        wrectmaps->wrectmap[i].srcdpiw *= scalew;
        wrectmaps->wrectmap[i].srcdpih *= scaleh;
        wrectmaps->wrectmap[i].coords[0].x *= scalew;
        wrectmaps->wrectmap[i].coords[0].y *= scaleh;
        wrectmaps->wrectmap[i].coords[1].x *= scalew;
        wrectmaps->wrectmap[i].coords[1].y *= scaleh;
        wrectmaps->wrectmap[i].coords[2].x *= scalew;
        wrectmaps->wrectmap[i].coords[2].y *= scaleh;
        }
    }


int wrectmap_inside(WRECTMAP *wrmap,int xc,int yc)

    {
    return(wrmap->coords[1].x <= xc && wrmap->coords[1].x+wrmap->coords[2].x >= xc
            && wrmap->coords[1].y <= yc && wrmap->coords[1].y+wrmap->coords[2].y >= yc);
    }


void wrectmaps_sort_horizontally(WRECTMAPS *wrectmaps)

    {
    int top,n,n1;
    WRECTMAP  x0;
    WRECTMAP *x;

    x=wrectmaps->wrectmap;
    n=wrectmaps->n;
    if (n<2)
        return;
    top=n/2;
    n1=n-1;
    while (1)
        {
        if (top>0)
            {
            top--;
            x0=x[top];
            }
        else
            {
            x0=x[n1];
            x[n1]=x[0];
            n1--;
            if (!n1)
                {
                x[0]=x0;
                return;
                }
            }
        {
        int parent,child;

        parent=top;
        child=top*2+1;
        while (child<=n1)
            {
            if (child<n1 && wrectmap_hcompare(&x[child],&x[child+1])<0)
                child++;
            if (wrectmap_hcompare(&x0,&x[child])<0)
                {
                x[parent]=x[child];
                parent=child;
                child+=(parent+1);
                }
            else
                break;
            }
        x[parent]=x0;
        }
        }
    }


static double wrectmap_hcompare(WRECTMAP *x1,WRECTMAP *x2)

    {
    return(x1->coords[1].x - x2->coords[1].x);
    }


void wrectmap_write_bmp(WRECTMAP *wrmap,int index,BMPREGION *region)

    {
    char filename[256];
    WILLUSBITMAP *src;
    WILLUSBITMAP *bmp,_bmp;
    int i,r,x1,y1,x2,y2;

    src=region->bmp8;
    sprintf(filename,"wrectmap%04d.png",index);
    x1=wrmap->coords[1].x;
    x2=wrmap->coords[1].x+wrmap->coords[2].x-1;
    if (x2<0 || x1>=src->width)
        return;
    if (x1<0)
        x1=0;
    if (x1>src->width-1)
        x1=src->width-1;
    if (x2<0)
        x2=0;
    if (x2>src->width-1)
        x2=src->width-1;
    if (x2<=x1)
        return;
    y1=wrmap->coords[1].y;
    y2=wrmap->coords[1].y+wrmap->coords[2].y-1;
    if (y2<0 || y1>=src->height)
        return;
    if (y1<0)
        y1=0;
    if (y1>src->height-1)
        y1=src->height-1;
    if (y2<0)
        y2=0;
    if (y2>src->height-1)
        y2=src->height-1;
    if (y2<=y1)
        return;
    bmp=&_bmp;
    bmp_init(bmp);
    bmp->width=x2-x1+1;
    bmp->height=y2-y1+1;
aprintf(ANSI_MAGENTA "%s is %d x %d" ANSI_NORMAL "\n",filename,bmp->width,bmp->height);
    bmp->bpp=8;
    for (i=0;i<256;i++)
        bmp->red[i]=bmp->green[i]=bmp->blue[i]=i;
    bmp->type=WILLUSBITMAP_TYPE_NATIVE;
    bmp_alloc(bmp);
    for (r=0;r<bmp->height;r++)
        {
        unsigned char *d,*s;
        s=bmp_rowptr_from_top(src,r+y1)+x1;
        d=bmp_rowptr_from_top(bmp,r);
        memcpy(d,s,x2-x1+1);
        }
    bmp_write(bmp,filename,stdout,100);
    bmp_free(bmp);
    }







k2pdfopt_v2.54/k2pdfoptlib/k2usage.c

/*
** k2usage.c    K2pdfopt usage text and handling functions.
**
** Copyright (C) 2020  http://willus.com
**
** This program is free software: you can redistribute it and/or modify
** it under the terms of the GNU Affero General Public License as
** published by the Free Software Foundation, either version 3 of the
** License, or (at your option) any later version.
**
** This program is distributed in the hope that it will be useful,
** but WITHOUT ANY WARRANTY; without even the implied warranty of
** MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
** GNU Affero General Public License for more details.
**
** You should have received a copy of the GNU Affero General Public License
** along with this program.  If not, see <http://www.gnu.org/licenses/>.
**
*/

#include "k2pdfopt.h"

static char *usageintro=
"usage:  k2pdfopt [opts] <input pdf/djvu | folder>\n\n"
"(Or just drag a PDF or DJVU (.djvu) file to this icon.)\n\n"
"Attempts to optimize PDF (or DJVU) files (especially two-column ones) for\n"
"display on the Kindle (or other mobile readers/smartphones) by looking for\n"
"rectangular regions in the file and re-paginating them without margins and\n"
"excess white space.  Works on any PDF or DJVU (.djvu) file, but assumes it\n"
"has a mostly-white background.  Native PDF files (not scanned) work best.\n\n"
"If given a folder, k2pdfopt first looks for bitmaps in the folder and if\n"
"any are found, converts those bitmaps to a PDF as if they were pages of a\n"
"PDF file.  If there are no bitmaps in the folder and if PDF files are in\n"
"the folder, then each PDF file will be converted in sequence.\n\n"
"Output files are always .pdf and have _k2opt added to the source name by\n"
"default (see -o option to specify alternate output name.)\n\n";

static char *usageenv=
"K2PDFOPT environment variable\n"
"-----------------------------\n"
"You can supply command-line options via the environment variable K2PDFOPT,\n"
"for example,\n\n"
"     set K2PDFOPT=-ui- -x -j 0 -m 0.25\n\n"
"Command line options from the command line take precedence over the ones in\n"
"the environment variable K2PDFOPT.\n\n";

static char *k2pdfopt_options=
"-?[-] [pattern]   Show [don't show] usage only (no file processing).\n"
"                  If pattern is specified, only options with text matching\n"
"                  the pattern are shown.  The pattern can use * as a wild\n"
"                  card, e.g. -? -col.  Use -?- to turn off usage.\n"
"                  Combine with -ui- to get something you can redirect\n"
"                  to a file.\n"
"-a[-]             Turn on [off] text coloring (use of ANSI color codes) on\n"
"                  the screen output.  Default is on.\n"
/*
"-arlim <ar>       Set aspect ratio limit to avoid wrapping.\n"
*/
"-ac[-] [<aggressiveness>]  Auto crop.  For books or papers that have dark edges\n"
"                  due to copying artifacts, this option will attempt to\n"
"                  automatically crop out those dark regions so that k2pdfopt\n"
"                  can correctly process the source file.  The <aggressiveness>\n"
"                  factor is from 0 to 1.  Higher is more aggressive cropping.\n"
"                  Default if not specified is 0.1.  See also -m.\n"
"                  Default value is off (-ac-).\n"
"                  Note that autocropping does not work on cropped regions\n"
"                  created with -cbox.  See -dw for a discussion about this.\n"
"-as[-] [<maxdeg>] Attempt to automatically straighten tilted source pages.\n"
"                  Will rotate up to +/-<maxdegrees> degrees if a value is\n"
"                  specified, otherwise defaults to 4 degrees max.  Use -1 to\n"
"                  turn off. Default is off (-as -1 or -as-).\n"
"                  Note that autostraighten does not work on cropped regions.\n"
"                  See -dw for a discussion about this.\n"
"-author <author>   Set the author metadata / property of the PDF output\n"
"                  file(s). Default is to use the author of the source document\n"
"                  (-author \"\").\n"
"-bmp[-] <pageno>  Generate [do not generate] a bitmap rendering of converted\n"
"                  page number <pageno> and write it to file k2pdfopt_out.png.\n"
"                  If this option is used, no other files are written, i.e. the\n"
"                  complete conversion is NOT done--ONLY the bitmap file is\n"
"                  written.  If -sm is also specified, then the bitmap is of\n"
"                  marked source page <pageno>.  If -bmp-, then <pageno> is not\n"
"                  necessary.  Default is -bmp-.\n"
"-bp[+|-|--] [m|<inches>] Break [do not break] output pages at end of each input\n"
"                  page.  Default is -bp-.  If a numeric value is put after -bp,\n"
"                  then rather than breaking the output page at the end of each\n"
"                  input page, a gap is inserted of that many inches, e.g.\n"
"                  -bp 1 will insert a 1-inch gap between contents of each\n"
"                  input page.  Special option -bp+ will break the pages at\n"
"                  the green boundaries between region as marked by the -sm\n"
"                  option (see -sm).  If bookmark information is available\n"
"                  and -toc is specified (on by default) page breaks will be\n"
"                  inserted in the converted file at each bookmark unless -bp--\n"
"                  is specified.  If \"-bp m\" is specified, then a page break\n"
"                  is inserted after each major (red-box) section.  This can\n"
"                  help prevent text selection overlap problems in native output\n"
"                  mode.  See also -toc, -bpl.\n"
"-bpc <nn>         Set the bits per color plane on the output device to <nn>.\n"
"                  The value of <nn> can be 1, 2, 4, or 8.  The default is 4\n"
"                  to match the kindle's display capability.  This is ignored\n"
"                  if the -jpg option is specified.\n"
"-bpl <srcpagelist>   Insert page break in destination file before each source\n"
"                  file page listed in <srcpagelist>.  This has the same format\n"
"                  as the -p option.  See also -p, -bp, -toc, -toclist.  Default\n"
"                  is no page list.  Example:  -bpl 10,25,50,70,93,117,143.\n"
"                  This automatically sets -bp to it's default value (-bp-).\n"
"-bpm[<type>] <color>  Set a page break mark type and color.  This option allows\n"
"                  you to put colored marks in the PDF file to specify where to\n"
"                  break pages or where to avoid page breaks.  <type> is either\n"
"                  1 to force a page break or 2 to prevent a page break until\n"
"                  next mark.  <color> is an R,G,B triplet, 0-1 for each color\n"
"                  component, no spaces.  For example, to break the page\n"
"                  wherever the source file has a green dot or short green\n"
"                  horizontal line:  -bpm1 0,1,0.  Use <color> = -1 to clear.\n"
"                  If you omit the <type>, 1 is assumed.\n"
"-c[-]             Output in color [grayscale].  Default is grayscale.\n"
/*
"-cd <threshold>   Set column detection threshold.  Default = 0.01.  Range\n"
"                  is 0 to 100.  Higher makes it easier to detect columns.\n"
"                  If PDF is scanned and speckled, might set to .02 or .03.\n"
*/
"-cbox[<pagelist>|u|-] <cropbox>  Similar to the -grid option, but allows you to\n"
"                  specify exact crop boxes from the source page which will\n"
"                  then be processed as major (red-box) regions.  These regions\n"
"                  can then become individual output pages or can be processed\n"
"                  further (searched for columns, re-flowed, etc.) depending on\n"
"                  what other options are selected.  By default, they are\n"
"                  processed further, like every other major region.\n"
"                  You may specify the -cbox option multiple times to crop out\n"
"                  different parts of each source page, each crop being treated\n"
"                  as a major region.  See the -mode command.  To have each\n"
"                  crop box become a new page in the output file, for example,\n"
"                  use -mode crop, e.g.\n"
"                      k2pdfopt myfile.pdf -mode crop -cbox 2in,3in\n"
"                  <cropbox> has the format <left>,<top>,<width>,<height>\n"
"                  where all values are specified from the upper-left corner of\n"
"                  the source page, with units, like the -w and -h options,\n"
"                  except that the default units for -cbox are inches.  If only\n"
"                  <left> and <top> are specified, then <width> and <height>\n"
"                  extend to the edge of the page.\n"
"                  Example: -cbox 1in,1in,6in,9in (same as -cbox 1,1,6,9).\n"
"                      This specifies a crop box that is 6 x 9 inches and which\n"
"                      has an upper left corner which is 1 inch from the left\n"
"                      and top of the source page.\n"
"                  Use -cbox- to clear all cropboxes, which defaults back to\n"
"                  processing every page without any crop boxes.\n"
"                  You can use a page list, <pagelist>, to specify on which\n"
"                  pages to apply the cropboxes.\n"
"                  Examples:\n"
"                      -cbox5-51o ... applies the cropbox on pages 5,7,9,...,51.\n"
"                                     ('o' = odd.  Use 'e' for even.)\n"
"                      -cbox1,2-5,13,15  ... applies the cropbox on pages 1,2,3,\n"
"                                            4,5,13, and 15.\n"
"                      -cboxc <cropbox> ... applies <cropbox> to the cover image.\n"
"                                           (see -ci option.)\n"
"                  Be sure not to put a space between -cbox and the page list.\n"
"                  Use -cboxu to set a crop box for all unspecified pages.\n"
"                  E.g. -cbox1-10 <cbox1> -cboxu <cbox2> will apply <cbox1> to\n"
"                  all pages 1 to 10 and <cbox2> to all other pages.\n"
"                  The default is no crop boxes (-cbox-).  See also -m, -ac.\n"
"                  USAGE NOTE:  Once you specify -cbox at least one time, only\n"
"                  the crop boxes you specify (and any associated page ranges)\n"
"                  are processed/converted by k2pdfopt.  No other pages or\n"
"                  regions are processed.  So if you want to specify a special\n"
"                  cropbox for the first page, for example, but then have all\n"
"                  remaining pages treated entirely, you must specify this:\n"
"                      -cbox1 ...   -cboxu 0,0\n"
"                      (-cboxu 0,0 applies a full-page cropbox to all other\n"
"                        pages.  u = unspecified.)\n"
"                  The -cbox2- 0,0 will set the cropbox for pages 2 and beyond\n"
"                  to the full page size.\n"
"                  See also:  -ibox.\n"
"-cg <inches>      Minimum column gap width in inches for detecting multiple\n"
"                  columns.  Default = 0.1 inches.  Setting this too large\n"
"                  will give very poor results for multicolumn files.  See also\n"
"                  -cgmax.\n"
"-cgmax <inches>   Max allowed gap between columns in inches.  If the gap\n"
"                  between two regions exceeds this value, they will not be\n"
"                  considered as separate columns.  Default = 1.5.  Use -1 for\n"
"                  no limit (disable).  See also -cg.\n"
"-cgr <range>      Set column-gap range, 0 - 1.  This is the horizontal range\n"
"                  over which k2pdfopt will search for a column gap, as a\n"
"                  fraction of the page width.  E.g. -cgr 0.5 will search\n"
"                  from 0.25 to 0.75 of the page width for a column gap.\n"
"                  Set this to a small value, e.g. 0.05, to only search for\n"
"                  column breaks in the middle of the page.  Default = 0.33.\n"
"-ch <inches>      Minimum column height in inches for detecting multiple\n"
"                  columns.  Default = 1.5 inches.\n"
"-ci[-] <imagefile>   Specify a cover image for the first page of the converted\n"
"                  PDF.  <imagefile> can be a bitmap file (png or jpg) or can be\n"
"                  a page from a PDF file, e.g. myfile.pdf[34] would use page 34\n"
"                  of myfile.pdf.  You can just specify an integer, e.g. -ci 50\n"
"                  to use page 50 of the source file being converted as the\n"
"                  cover page.  Default is -ci-, which is no cover image.\n"
"                  NOTE:  -ci only works with bitmapped output--it does not\n"
"                         (yet) work with native PDF output.\n"
"-cmax <max>       Set max contrast increase on source pages.  1.0 keeps\n"
"                  contrast from being adjusted.  Use a negative value to\n"
"                  specify a fixed contrast adjustment.  Def = 2.0.\n"
"                  See also -er.\n"
"-col <maxcol>     Set max number of columns.  <maxcol> can be 1, 2, or 4.\n"
"                  Default is -col 2.  -col 1 disables column searching.\n"
"                  Columns will be displayed left to right unless -r is\n"
"                  specified, in which case they will be displayed right\n"
"                  to left.  You can use the -go option to override this.\n"
"-colorbg (or -colorfg) <hexcolor>|<bitmap>[,<hexcolor>|<bitmap>[,...]]\n"
"                  Map the color white (background color, for -colorbg) or the\n"
"                  color black (text color, for -colorfg) to <hexcolor>,\n"
"                  where <hexcolor> is a 6-digit hex RRGGBB representation of a\n"
"                  color, e.g. ffffff for all white, 000000 for all black,\n"
"                  ff0000 for bright red, etc.  If <hexcolor> is not a grayscale\n"
"                  color, the -c (color output) option will be turned on\n"
"                  automatically.  This option only works with bitmapped output\n"
"                  (not native--see -n).  Grayscale colors between black and\n"
"                  white will be linearly interpolated between the specified\n"
"                  -colorbg and -colorfg colors.  If the source document has\n"
"                  colors, only (mostly) grayscale pixels are affected if ! is\n"
"                  put before the color, e.g. -colorbg !ffffd0\n"
"                  A bitmap can also be specified, e.g. -colorbg myfile.jpg.\n"
"                  In this case, the bitmap gets tiled in as the background.\n"
"                  If you specify a comma delimited list of colors (or bitmaps),\n"
"                  then consecutive rows of text are colored with the\n"
"                  consecutive colors.  This is a possible way to make the\n"
"                  rows of text easier to follow, e.g. -colorfg ff0000,00 will\n"
"                  color alternate rows of text red and black.\n"
"                  Default is -colorbg \"\" and -colorfg \"\" (no mappings).\n"
"-comax <range>    Stands for Column Offset Maximum.  The <range> given is as a\n"
"                  fraction of the width of a single column, and it specifies\n"
"                  how much the column divider can move around and still have\n"
"                  the columns considered contiguous.  Set to -1 to revert back\n"
"                  to how columns were treated in k2pdfopt v1.34 and before.\n"
"                  Default = 0.3.\n"
"-crgh <inches>    Set the min height of the blank area that separates regions\n"
"                  with different numbers of columns.  Default = 1/72 inch.\n"
"-d[-]             Turn on [off] dithering for bpc values < 8.  See -bpc.\n"
"                  Default is on.\n"
"-ddr[-]           Detect Double Rows.  [Expert mode.]  By default this is on.\n"
"                  Use -ddr- to turn off.  This option does extra analysis to\n"
"                  try and separate text rows by looking for double and triple\n"
"                  rows that may have been missed on the first pass.  This can\n"
"                  have the unintended consequence of breaking up figures\n"
"                  across pages.\n"
"-de <size>        Defect size in points.  For scanned documents, marks\n"
"                  or defects smaller than this size are ignored when bounding\n"
"                  rectangular regions.  The period at the end of a sentence is\n"
"                  typically over 1 point in size.  The default is 1.0.\n"
"-dev <name>       Select device profile (sets width, height, dpi, and corner\n"
"                  marking for selected devices).  Currently the selection is\n"
"                  limited.  <name> just has to have enough characters to\n"
"                  uniquely pick the device.  Use -dev ? to list the devices.\n"
"                  Default is -dev kindle2.\n"
"-dpi <dpival>     Same as -odpi.\n"
"-dr <value>       Display resolution multiplier.  Default = 1.0.  Using a\n"
"                  value greater than 1 should improve the resolution of the\n"
"                  output file (but will make it larger in file size).\n"
"                  E.g. -dr 2 will double the output DPI, the device width\n"
"                  (in pixels), and the device height (in pixels).\n"
"-ds <factor>      Override the document size with a scale factor.  E.g. if\n"
"                  your PDF reader says the PDF file is 17 x 22 inches and\n"
"                  it should actually be 8.5 x 11 inches, use -ds 0.5.  Default\n"
"                  is 1.0.\n"
#ifdef HAVE_LEPTONICA_LIB
"-dw[-] [<fitorder>] De-warp [do not de-warp] pages (uses Leptonica de-warp\n"
"                  algorithms).  Default is not to de-warp.  Does not work\n"
"                  for native mode output.  Optional <fitorder> specifies the\n"
"                  fit order for the dewarping curves.  Can be 2, 3, or 4.\n"
"                  Default is 4.\n"
"                  [Advanced: You can actually make the fit order a two-digit\n"
"                   code.  E.g. -dw 24 will use 4th-order on each row of text\n"
"                   but only 2nd-order for columns of displacement (see\n"
"                   leptonica dewarpFindVertDisparity() in dewarp2.c)]\n"
"                  Note: de-warping, like auto-straighten and auto-crop, is\n"
"                  intended for entire pages. It does not work on cropped areas.\n"
"                  If you want it to work on cropped areas, you should run\n"
"                  k2pdfopt in two passes--first to create selected crop\n"
"                  areas (e.g. -mode crop), then to apply dewarping.\n"
#endif
/* "-debug [<n>]      Set debug mode to <n> (def = 1).\n" */
"-ehl <n>          Same as -evl, except erases horizontal lines instead of\n"
"                  vertical lines.  See -evl.  Default is -ehl 0.\n"
"-er <n>           Use erosion filter on source bitmaps.  Makes the text look\n"
"                  darker.  A larger value of <n> makes the text thicker/darker.\n"
"                  Try -er 1 or -er 2.  Default is 0 (no erosion filtering).\n"
"                  Use a negative value for <n> to do the erosion before the\n"
"                  constrast adjustment is applied.  Use a positive value to\n"
"                  to the erosion after the constrast adjustment is applied.\n"
"                  This option may magnify scanning defects, so you might want\n"
"                  to combine with the -de (defect removal) option.\n"
"                  Has no effect in native mode output. See also -de, -g, -cmax.\n"
"-evl <n>          Detects and erases vertical lines in the source document\n"
"                  which may be keeping k2pdfopt from correctly separating\n"
"                  columns or wrapping text, e.g. column dividers.  If <n> is\n"
"                  zero, this is turned off (the default).  If <n> is 1, only\n"
"                  free-standing vertical lines are removed.  If <n> is 2,\n"
"                  vertical lines are erased even if they are the sides of\n"
"                  an enclosed rectangle or figure, for example.\n"
"-f2p <val>        Fit-to-page option.  The quantity <val> controls fitting\n"
"                  tall or small contiguous objects (like figures or\n"
"                  photographs) to the device screen.  Normally these are fit\n"
"                  to the width of the device, but if they are too small or\n"
"                  too tall, then if <val>=10, for example, they are allowed\n"
"                  to be 10%% wider (if too small) or narrower (if too tall)\n"
"                  than the screen in order to fit better.  Use -1 to fit\n"
"                  a tall object entirely within the device screen no matter\n"
"                  what.  Use -2 as a special case--all \"red-boxed\" regions\n"
"                  (see -sm option) are placed one per page.\n"
"                  Use -f2p -3 to fit as many \"red-boxed\" regions as\n"
"                  possible on each page without breaking them across pages.\n"
"                  (see -mode concat).\n"
"                  Default is -f2p 0.  See also -jf, -fr.\n"
"                  Note:  -f2p -2 will automatically also set -vb -2 to\n"
"                  exactly preserve the spacing in the red-boxed region.  If\n"
"                  you want to compress the vertical spacing in the red-boxed\n"
"                  region, use -f2p -2 -vb -1.\n"
"-fc[-]            For multiple column documents, fit [don't fit] columns to\n"
"                  the width of the reader screen regardless of -odpi.\n"
"                  Default is to fit the columns to the reader.\n"
"-fr[-]            Figure rotate--rotates wide-aspect-ratio figures to landscape\n"
"                  so that they best fit on the reader page.  Default is not\n"
"                  to rotate.  See also -f2p.\n"
"-fs <points>[+]   The output document is scaled so that the median font size in\n"
"                  the converted file is <points> points.  If the <points> value\n"
"                  is followed by a '+', the scaling is adjusted for every\n"
"                  source page, otherwise the font size is only adjusted once,\n"
"                  based on the median font size for the entire source document.\n"
"                  The default is -fs 0, which turns off scaling based on font\n"
"                  size.  The use of -fs overrides the -mag setting.\n"
"-g <gamma>        Set gamma value of output bitmaps. A value less than 1.0\n"
"                  makes the page darker and may make the font more readable.\n"
"                  Default is 0.5.  Has no effect with native-mode output.\n"
"                  See also -er, -cmax.\n"
"-go <nn>          Grid order.  Override order of processing for a gridded page\n"
"                  (see -grid) or for multiple columns.  The following integer\n"
"                  codes are used:  1=left-to-right, 2=right-to-left,\n"
"                  3=top-to-bottom, 4=bottom-to-top.  So -go 13 will first go\n"
"                  left to right, starting at the top row and then working\n"
"                  towards the bottom row, row by row.  -go 31 will go top to\n"
"                  bottom starting with the left column and then working to the\n"
"                  right, column by column.  The default is 31 unless -r is\n"
"                  specified, in which case it is 32.  For multiple columns,\n"
"                  only 1 or 2 need be specified.\n"
"-grid <C>x<R>[x<O>][+]  Grid the source page into <C> columns by <R> rows with\n"
"                  with <O> percent overlap.  No regard will be made for trying\n"
"                  to break the page between columns or rows of text.  If a +\n"
"                  is specified, the destination page order will go across and\n"
"                  then down, otherwise it will go down and then across.  To\n"
"                  turn off gridding, specify a zero value for the columns or\n"
"                  for the rows.  Default is no gridding.  The default overlap\n"
"                  is 2%%.  Example:  -grid 2x2x5.  By default, gridding also\n"
"                  sets the following options, which can be overridden by\n"
"                  following the grid option with other command options:\n"
"                  -n -wrap- -f2p -2 -vb -2 -col 1.  For example, if you want\n"
"                  a column search done on each grid piece, you can put this:\n"
"                  -grid 2x2 -col 2.  See also -go, -cbox.\n"
#ifdef HAVE_MUPDF_LIB
"-gs[-][-]         Force use of Ghostscript instead of MuPDF to read PDFs.\n"
"                  K2pdfopt has built-in PDF translation (via the MuPDF\n"
"                  library) but will try to use Ghostscript if Ghostscript\n"
"                  is available and the internal (MuPDF) translation fails\n"
"                  (virtually never happens).  You can force Ghostscript to\n"
"                  be used with this -gs option.  Use -gs- to use Ghostscript\n"
"                  only if MuPDF fails.  Use -gs-- to never use Ghostscript.\n"
"                  Download ghostscript at http://www.ghostscript.com.\n"
#endif
"-gtc <inches>     Threshold value for detecting column gaps (expert mode).\n"
"                  Sets how many of the pixels in the column shaft can be\n"
"                  non-white (total height of a line crossing the shaft in\n"
"                  inches).  See also -gtr.  Default = .005.\n"
/*
"-gtm <inches>     Threshold for trimming excess margins (xpert mode).\n"
"                  See -gtr.  Default = .005.\n"
*/
"-gtr <inches>     Threshold for detecting gaps between rows (expert mode).\n"
"                  This option is commonly adjusted when lines of text in the\n"
"                  source file are too close together or slightly overlap and\n"
"                  don't have a clean gap between them.  It effectively sets\n"
"                  how clean that gap has to be in order for k2pdfopt to\n"
"                  consider that there are separate rows of text.  It does\n"
"                  this by setting the maximum total black pixels, in inches,\n"
"                  on average, that can be in each row of pixels before the gap\n"
"                  is no longer considered a gap.  A higher value makes it\n"
"                  easier to detect gaps between rows of text.  Too high of a\n"
"                  value may inadvertently split figures and other graphics.\n"
"                  For documents with nice clean spaces between each row of\n"
"                  text, this setting should not need to be adjusted.\n"
"                  Default = 0.006.  See also -rsf.\n"
"-gtw <inches>     Threshold for detecting word gaps (expert mode).\n"
"                  See -gtr.  Default = .0015.\n"
#ifdef HAVE_K2GUI
"-gui[-]           Use [don't use] graphical user interface (MS Windows only).\n"
"                  If k2pdfopt is started from a console (command-line), the\n"
"                  default is not to launch the gui unless there are no command-\n"
"                  line options given.  If k2pdfopt is launched via its icon,\n"
"                  then the default is to launch the GUI.\n"
"-guimin[-]        Start the k2pdfopt GUI minimized.  Def = not minimized.\n"
#endif
"-h <height>[in|cm|s|t|p|x] Set height of output device in pixels, inches, cm,\n"
"                  source page size (s), trimmed source region size (t),\n"
"                  pixels (p), or relative to the OCR text layer (x).\n"
"                  The default units are pixels (p), and the default value\n"
"                  is 735 (the height of the Kindle 2 screen in pixels).\n"
"                  Examples:\n"
"                      -h 6.5in   Sets the device height to 6.5 in\n"
"                                 (using the output dpi to convert to\n"
"                                  pixels--see -dpi).\n"
"                      -h 1.5s    Sets the device height to 1.5 times the\n"
"                                 source page height (same as -h -1.5).\n"
"                      -h 1t      Sets the device height to whatever the\n"
"                                 trimmed page height is (you can follow\n"
"                                 -mode copy with -h 1t to make the output\n"
"                                 page height equal to the crop box height.\n"
"                      -h 0.5x    Sets the device height to half of the\n"
"                                 height of the box exactly surrounding\n"
"                                 the OCR text layer on the source page.\n"
"                  See also -w, -dpi, -dr.\n"
/*
"-hq               Higher quality (convert source to higher res bitmaps).\n"
"                  Equivalent to -idpi 400 -odpi 333 -w 1120 -h 1470.\n"
*/
"-hy[-]            Turn on [off] hyphen detection/elimination when wrapping\n"
"                  text.  Default is on.\n"
#ifdef HAVE_MUPDF_LIB
"-i                Echo information about the source file (PDF only).\n"
"                  Disables all other processing.\n"
#endif
"-ibox[<pagelist>|-|u] <cropbox>  Same as -cbox (see -cbox), except that these\n"
"                  boxes are ignored by k2pdfopt.  This is done by whiting out\n"
"                  the boxes in the source bitmap.  For native output, the\n"
"                  area in the -ibox will not affect the parsing of the source\n"
"                  file, but it may still be visible in the output file.\n"
"                  Default is no iboxes (-ibox-).  See also -cbox.\n"
"-idpi <dpi>       Set pixels per inch for input file.  Use a negative value\n"
"                  as a multiplier on the output dpi (e.g. -2 will set the\n"
"                  input file dpi to twice the output file dpi (see -odpi).\n"
"                  Default is -2.0.\n"
"-j -1|0|1|2[+/-]  Set output text justification.  0 = left, 1 = center,\n"
"                  2 = right.  Add a + to attempt full justification or a -\n"
"                  to explicitly turn it off.  The default is -1, which tells\n"
"                  k2pdfopt to try and maintain the justification of the\n"
"                  document as it is.  See also -wrap.\n"
"-jf 0|1|2 [<inches>]  Set figure (tall region) justification.  If a figure\n"
"                  has left or right margins available, this option allows\n"
"                  you to set the justification differently than the text.\n"
"                  E.g. you can center figures with -jf 1.  If you want to\n"
"                  specify a minimum height for figures (e.g. minimum region\n"
"                  height where this justification applies), you can tack it\n"
"                  on at the end, e.g. -jf 1 1.5 to center any region taller\n"
"                  than 1.5 inches.  Default is 0.75 inches for the minimum\n"
"                  height and to use the same justification on figures as\n"
"                  the rest of the document (-jf -1).  See also -f2p to fit\n"
"                  small or tall figures to the page.\n"
"-jfc[-|+]         Attempt [do not attempt] to keep figure captions joined\n"
"                  with their figures.  If you specify -jfc+, k2pdfopt will\n"
"                  also try to detect figure captions in multi-column documents.\n"
"                  This is not done by default because k2pdfopt will sometimes\n"
"                  (more often than not, in my experience) incorrectly choose\n"
"                  the multi-column layout if it is also trying to detect what\n"
"                  is a figure caption.  See also -cg, -cgmax, -cgr, -crgh.\n"
"                  Default = -jfc.\n"
"-jpg [<quality>]  Use JPEG compression in PDF file with quality level\n"
"                  <quality> (def=90).  A lower quality value will make your\n"
"                  file smaller.  See also -png. Use of -jpg is incompatible\n"
"                  with the -bpc option.\n"
#ifdef HAVE_TESSERACT_LIB
"-l <lang>         See -ocrlang.\n"
"-lang <lang>      See -ocrlang.\n"
#endif
"-ls[-][pagelist]  Set output to be in landscape [portrait] mode.  The default\n"
"                  is -ls- (portrait).  If an optional pagelist is specified,\n"
"                  only those pages are affected--any other pages are done\n"
"                  oppositely.  E.g. -ls1,3,5-10 would make source pages 1, 3\n"
"                  and 5 through 10 landscape.\n"
"-m[l|t|r|b] <val>[<units>][,<val>[units][,...]]  Set global crop margins for\n"
"                  every page.  If more than one value is given (comma-delimited\n"
"                  with no spaces in between), the order is left, top, right,\n"
"                  bottom, e.g. -m <left>,<top>,<right>,<bottom>.  You can also\n"
"                  use the more powerful -cbox option to do this same thing.\n"
"                  The default units are inches.  For available units and their\n"
"                  descriptions, see -h.\n"
"                  Examples:\n"
"                      -m 0.5cm\n"
"                         Sets all margins to 0.5 cm.\n"
"                      -m 0.5cm,1.0cm\n"
"                         Sets the left margin to 0.5 cm and all the other\n"
"                         margins to 1.0 cm.\n"
"                      -m 0.2in,0.5in,0.2in,0.5in\n"
"                         Sets the left and right crop margins to\n"
"                         0.2 inches and the top and bottom to 0.5 inches.\n"
"                      -mt 1cm\n"
"                         Sets the top margin to 0.5 cm.\n"
"                      -m -0.1x,-0.1x,1.1x,1.1x\n"
"                         With the 'x' unit, the behavior is a little\n"
"                         different.  Rather than specifying the widths\n"
"                         of each margin, you specify the position of\n"
"                         the crop box relative to the OCR text layer\n"
"                         in the source file, where 0x,0x,1x,1x would\n"
"                         exactly bound the OCR text layer.\n"
"                  The default crop margins are 0 inches.\n"
"                  [NOTE: The default was 0.25 inches for all margins before\n"
"                         v1.65.]\n"
"                  See also -cbox and -ac to autocrop scanning artifacts.\n"
"-mag <value>      Magnify the converted document (text) size by <value>.\n"
"                  Default is -mag 1 (no magnification). See also -fs.\n"
"-mc[-]            Mark [don't mark] corners of the output bitmaps with a\n"
"                  small dot to prevent the reading device from re-scaling.\n"
"                  Default = mark.\n"
"-mode <mode>      Shortcut for setting multiple options at once which\n"
"                  determine the basic way in which k2pdfopt will behave.\n"
"                  Available modes are:\n"
"                      copy   \"Copy\" mode.  This isn't really intended for\n"
"                             use with an e-reader.  It just creates a\n"
"                             bitmapped copy of your source document at the\n"
"                             exact same dimensions.  This can be useful in\n"
"                             order to eliminate any font compatibility\n"
"                             issues or if you want to eliminate selectable\n"
"                             text (follow with -mode copy with -ocr-).\n"
"                             The equivalent settings are -n- -wrap- -col 1\n"
"                             -vb -2 -w 1s -h 1s -dpi 150 -rt 0 -c -t- -f2p\n"
"                             -2 -m 0 -om 0 -pl 0 -pr 0 -pt 0 -pb 0 -mc-.\n"
"                             Use -odpi to select the bitmap resolution.\n"
"                             Note 1:  Use -mode copy -n if you want an exact\n"
"                                      copy (output in native mode).\n"
"                             Note 2:  The default gamma and contrast settings\n"
"                                      are not reset by -mode copy.  If you\n"
"                                      want a perfect copy, do this:\n"
"                                      -mode copy -gamma 1 -s- -cmax 1\n"
"                      fp     \"Fit Page\" mode.  Also can use -mode fitpage.\n"
"                             Fits the entire contents of each source page\n"
"                             onto the reader display.  Same as -n -wrap- -col 1\n"
"                             -vb -2 -f2p -2 -t.\n"
"                      fw     \"Fit Width\" mode.  Fits the text to the width\n"
"                             of the reader in landscape mode without doing any\n"
"                             text re-flow.  This is the best way to preserve\n"
"                             the original layout of the source document.\n"
"                             To fit to the reader width in portrait mode, add\n"
"                             -ls- after -mode fw to turn off landscape.\n"
"                             The -mode fw option is equivalent to -n -wrap-\n"
"                             -col 1 -vb -2 -t -ls.  It was inspired by SoPDF's\n"
"                             \"fit width\" option.  Can also use -mode sopdf\n"
"                             or -mode fitwidth\n"
"                      2col   \"Two-column\" mode.  Same as -n -wrap- -col 2\n"
"                             -vb -2 -t.  Optimizes for a 2-column scientific\n"
"                             article with native PDF output.\n"
"                      tm     \"Trim margins\" mode.  Same as -mode copy, but\n"
"                             sets the output to be trimmed to the margins and\n"
"                             the width and height of the output to match the\n"
"                             trimmed source pages.  Also uses native mode.\n"
"                             Equivalent to -n -wrap- -col 1 -vb -2 -f2p -2 -t\n"
"                             -w 1t -h 1t -rt 0 -c -m 0 -om 0 -pl 0 -pr 0 -pt 0\n"
"                             -pb 0 -mc-.  Can also use -mode trim.\n"
"                      crop   \"Crop\" mode.  Used with the -cbox option, this\n"
"                             puts each cropped area on a separate page,\n"
"                             untrimmed, and sizes the page to the cropped\n"
"                             region.  Same as -wrap- -col 1 -vb -2 -w 1t -h 1t\n"
"                             -t- -rt 0 -c -f2p -2 -m 0 -om 0 -pad 0 -mc- -n\n"
"                      concat \"Concatenation\" mode.  Similar to -mode crop,\n"
"                             but keeps the output pages the same size as the\n"
"                             source pages and fits as many crop-boxed regions\n"
"                             onto each new output page as possible without\n"
"                             breaking them across pages.  Equivalent to: -n\n"
"                             -wrap- -col 1 -vb -2 -t- -f2p -3 -fc- -w 1s -h 1s\n"
"                             -ocr-\n"
"                      def    \"Default\" mode. This is the mode you get if you\n"
"                             run k2pdfopt with no customized options.  It is\n"
"                             equivalent to -wrap -n- -col 2 -ocr m -vb 1.75\n"
"                             -dev k2 -rt auto -c- -t -f2p 0 -m 0 -om 0.02 -ls-\n"
"                  You can modify modes by overriding their options after\n"
"                  specifying the mode, e.g. -mode fw -vb -1.\n"
#ifdef HAVE_MUPDF_LIB
"-n[-]             Use \"native\" PDF output format.  NOTE: if you want native\n"
"                  PDF output, it's probably best to use a -mode option like\n"
"                  -mode fitwidth or -mode 2col, both of which automatically\n"
"                  turn on native PDF output and optimize other settings for it.\n"
"                  Native PDF output preserves the native source PDF contents,\n"
"                  i.e. the output PDF file is not rendered as a sequence of\n"
"                  bitmapped pages like in the default k2pdfopt output mode.\n"
"                  Instead, the source PDF's native content is used along with\n"
"                  additional PDF instructions to translate, scale, and crop\n"
"                  the source content.  With native PDF output, if the source\n"
"                  file has selectable text, the text remains selectable in\n"
"                  the output file.  The output file can also be zoomed\n"
"                  without loss of fidelity.  This may also result in a\n"
"                  smaller output file (but not always).  By default, native\n"
"                  PDF output format is turned off.  See also -mode.\n"
"                  NOTES:\n"
"                  1. Native PDF output cannot be used with text wrapping\n"
"                     on (see -wrap option).  Turning it on will disable\n"
"                     text wrapping.\n"
"                  2. Native PDF output is not recommended for source\n"
"                     files which are scanned (there is no benefit unless\n"
"                     the scanned document includes a layer of OCR text).\n"
"                  3. Native PDF output is incompatible with OCR (see -ocr),\n"
"                     though OCR is typically not necessary if the native PDF\n"
"                     contents are kept.  Turning on native PDF output will\n"
"                     disable OCR.\n"
"                  4. Native PDF output can only be used with PDF source\n"
"                     files (it does not work with DJVU source files).\n"
"                  5. Contrast adjust, gamma correction, and sharpening\n"
"                     are disabled with native PDF output.\n"
"                  6. It is recommended that you use -vb -2 with native PDF\n"
"                     output, particularly if you are having difficulty\n"
"                     selecting/searching text in the output PDF file.\n"
"                  7. This option works well with -mode fw, -mode 2col, or\n"
"                     with the -grid option.  It is used by default in those\n"
"                     cases.\n"
#endif
"-neg[-|+]         Inverse [don't inverse] the output images (white letters\n"
"                  on black background, or \"night mode\").  If -neg+, inverts\n"
"                  all graphics no matter what.  If just -neg, attempts to\n"
"                  invert text only and not figures.  Default = -neg-.\n"
"                  See also -colorbg and -colorfg.\n"
"-ng <gap>         Set gap between notes and main text in the output document.\n"
"                  The <gap> defaults to inches but can have other units (see\n"
"                  -h, for example).  See -nl and -nr for how to turn on notes\n"
"                  processing.  Default is -ng 0.2.\n"
"-nl[<pages>] [<leftbound>,<rightbound>]\n"
"-nr[<pages>] [<leftbound>,<rightbound>]\n"
"                  The source document has notes in the left (-nl) or right\n"
"                  (-nr) margins.  Specific pages can be specified for the\n"
"                  notes using <pages> (same format as -cbox or -p).  If\n"
"                  <leftbound>,<rightbound> are specified, they specify the\n"
"                  fraction of the page width where to look for the break\n"
"                  between the notes and the main page.  E.g.\n"
"                  -nl 0.15,0.25 will look for the boundary between the notes\n"
"                  and the text between 15%% and 25%% of the way across the\n"
"                  source page.  Use -nl- to turn off all processing of notes\n"
"                  in the margins (default).  Default values for <leftbound>\n"
"                  and <rightbound> are 0.05 to 0.35 for -nl and 0.65 to 0.95\n"
"                  for -nr.\n"
"                  Notes in the margins are treated differently than other\n"
"                  \"columns\" of text.   They will be interspersed with the\n"
"                  text in the adjacent column of main text.\n"
"                  Note that -nr... or -nl... will also set -cg to 0.05.\n"
#ifdef HAVE_OCR_LIB
"-nt <nthreads>    Use <nthreads> parallel threads when OCR-ing a document\n"
"                  with the Tesseract OCR engine (GOCR is not thread safe).\n"
"                  This may provide a significant processing speed improvement\n"
"                  when using Tesseract OCR.  Note that a higher number is not\n"
"                  always faster.  You should experiment with your system to\n"
"                  find the optimum.  A negative value is interpreted as a\n"
"                  percentage of available CPUs.  The default is -50, which\n"
"                  tells k2pdfopt to use half of the available CPU threads.\n"
"                  Some performances I measured:\n"
"                  ----------------------------------------------------------\n"
"                                                               OCR Speed\n"
"                     O/S           CPU         Nthreads       improvement\n"
"                  ----------------------------------------------------------\n"
"                  Win 10 x64     Core i5      2 (default)        1.5x\n"
"                  Win 10 x64     Core i5          3              1.6x\n"
"                  Win 10 x64     Core i5          4              1.8x\n"
"                  ----------------------------------------------------------\n"
"                  Win 10 x64     Core i7          2              1.8x\n"
"                  Win 10 x64     Core i7          3              2.4x\n"
"                  Win 10 x64     Core i7      4 (default)        2.5x\n"
"                  Win 10 x64     Core i7          5              2.8x\n"
"                  Win 10 x64     Core i7          6              2.7x\n"
"                  Win 10 x64     Core i7          7              2.7x\n"
"                  Win 10 x64     Core i7          8              2.6x\n"
"                  ----------------------------------------------------------\n"
"                  Linux x64      Core i5      2 (default)        1.9x\n"
"                  Linux x64      Core i5          3              2.6x\n"
"                  Linux x64      Core i5          4              2.7x\n"
"                  ----------------------------------------------------------\n"
"                  Linux x64   Xeon E52690v2       2              1.9x\n"
"                  Linux x64   Xeon E52690v2       4              3.5x\n"
"                  Linux x64   Xeon E52690v2       6              5.1x\n"
"                  Linux x64   Xeon E52690v2       8              6.6x\n"
"                  Linux x64   Xeon E52690v2   10 (default)       8.7x\n"
"                  Linux x64   Xeon E52690v2      14              9.5x\n"
"                  Linux x64   Xeon E52690v2      20             10.2x\n"
"                  ----------------------------------------------------------\n"
"                  Interestingly, Linux seems to have much better multithreading\n"
"                  performance than Windows.  I suspect the OS/X results are\n"
"                  similar to the Linux results.\n"
"                  NOTE:  -nt has no effect if you select -ocrd c or -ocrd p.\n"
"                         See -ocrd.\n"
#endif
"-o <namefmt>      Set the output file name using <namefmt>.  %s will be\n"
"                  replaced with the full name of the source file minus the\n"
"                  extension.  %b will be replaced by the base name of the\n"
"                  source file minus the extension.  %f will be replaced with\n"
"                  the folder name of the source file.  %d will be replaced with\n"
"                  the source file count (starting with 1).  The .pdf extension\n"
"                  will be appended if you don't specify an extension.\n"
"                  E.g. -o out%04d.pdf will result in output files out0001.pdf,\n"
"                  out0002.pdf, ... for the converted files.  Def = %s_k2opt\n"
"                  -------------------------------------------------------------\n"
"                  BITMAP OUTPUT:  For output to bitmaps, you can put -o .png\n"
"                  or -o .jpg (see -jpeg for quality setting).\n"
"                  -------------------------------------------------------------\n"
"                  MORE DETAIL:  If <namefmt> ends in .jpg or .png, the output\n"
"                  will be in the JPEG or PNG bitmap format, respectively, one\n"
"                  bitmap per page.  If your <namefmt> has no %d in it, then\n"
"                  %04d will be appended.  If <namefmt> has only one %d, it will\n"
"                  get substituted with the page number.  If it has two %d's,\n"
"                  the first will get the file count and the second will get the\n"
"                  page number.  Example: if the source PDF is myfile.pdf, then\n"
"                  -o %s%03d.png would create myfile001.png, myfile002.png,\n"
"                  etc., for each page of the PDF.\n"
#ifdef HAVE_OCR_LIB
"-ocr[-] [g|t|m]   Attempt [don't attempt] to use optical character\n"
"                  recognition (OCR) in order to embed searchable text into\n"
"                  the output PDF document.  If followed by t or g, specifies\n"
"                  the ocr engine to use (tesseract or gocr).  If followed by\n"
"                  m, and if the PDF document has text in it, then the MuPDF\n"
"                  engine is used to extract the text (sort of a virtual OCR).\n"
"                  If -ocr is specified with no argument, tesseract is used.\n"
"                  If tesseract fails (e.g. no language files found), GOCR\n"
"                  is used.  The overall default operation of k2pdfopt is\n"
"                  -ocr m.  See also -ocrvis and -ocrhmax.\n"
"                  NOTE:  Turning on OCR will disable native PDF output.\n"
"                  DISCLAIMER:  The main intent of OCR isn't to improve the\n"
"                      visual quality of the text at all--at least not the way\n"
"                      k2pdfopt does it.  OCR is most useful on scanned PDFs\n"
"                      that don't have selectable text to begin with, but using\n"
"                      OCR with k2pdfopt on such documents doesn't change the\n"
"                      look of the output PDF file at all.  The OCR text is\n"
"                      simply placed invisibly over the scanned text so that\n"
"                      you appear to be able to select the scanned text (when,\n"
"                      in fact, you are selecting the invisibly placed OCR\n"
"                      text).  So the only time you will even notice the OCR\n"
"                      errors is if you try to search for a word and can't find\n"
"                      that word because the OCR of that word is incorrect, or\n"
"                      if you copy a selection of the OCR text and paste it\n"
"                      into something else so that you can actually see it.\n"
"-ocrcol <n>       If you are simply processing a PDF to OCR it (e.g. if you\n"
"                  are using the -mode copy option) and the source document has\n"
"                  multiple columns of text, set this value to the number of\n"
"                  columns to process (up to 4).  Default is to use the same\n"
"                  value as -col.\n"
#ifdef HAVE_TESSERACT_LIB
"-ocrd w|l|c|p     Set OCR detection type for k2pdfopt and Tesseract.  <type>\n"
"                  can be word (w), line (l), columns (c), or page (p).  Default\n"
"                  is line.\n"
"                  For -ocrd w, k2pdfopt locates each word in the scanned\n"
"                  document and passes individual words to Tesseract for\n"
"                  OCR conversion.  This was the only type of detection before\n"
"                  v2.42 but is not an optimal OCR conversion method when\n"
"                  using Tesseract.\n"
"                  For -ocrd l, k2pdfopt passes each line of the converted\n"
"                  file to Tesseract for conversion.  This typically gives\n"
"                  better results than -ocrd w since Tesseract can better\n"
"                  determine the text baseline position with a full line.\n"
"                  For -ocrd c, k2pdfopt detects each column of the converted\n"
"                  file and passes that to Tesseract for conversion.\n"
"                  For -ocrd p, k2pdfopt passes the entire output page of text\n"
"                  to Tesseract and lets Tesseract parse it for word positions.\n"
"                  Tesseract has done considerable code development for\n"
"                  detecting words on pages (more than k2pdfopt), so this\n"
"                  should also be a reliable way to create the OCR layer.\n"
"                  One drawback to -ocrd c or -ocr p is that there is no benefit\n"
"                  to using the OCR multithreading option (see -nt).\n"
#endif
"-ocrhmax <in>     Set max height for an OCR'd word in inches.  Any graphic\n"
"                  exceeding this height will not be processed with the OCR\n"
"                  engine.  Default = 1.5.  See -ocr.\n"
#ifdef HAVE_TESSERACT_LIB
"-ocrlang <lang>|? Select the Tesseract OCR Engine language.  This is the\n"
"                  root name of the training data, e.g. -lang eng for English,\n"
"                  -ocrlang fra for French, -ocrlang chi_sim for simplified\n"
"                  Chinese.  You can also use -l.  The default language is\n"
"                  whatever is in your Tesseract trained data folder.  If you\n"
"                  have more than one .traineddata file in that folder, the\n"
"                  one with the most recent time stamp is used.\n"
"                  NOTE 1: As of v2.52, k2pdfopt will download training files\n"
"                  from github as needed.  You can append -fast to the training\n"
"                  file name to get the fast version, otherwise the best version\n"
"                  will be downloaded.  If the default url fails, you can\n"
"                  specify the URL (folder name) in the environment variables\n"
"                  TESSDATA_URL and TESSDATAFAST_URL, e.g.\n"
"                  set TESSDATA_URL=https://raw.githubusercontent.com/tesseract-ocr/tessdata_best/master\n"
"                  You will be prompted to approve downloads unless you specify\n"
"                  the -y command-line option.\n"
"                  NOTE 2: Use -ocrlang ? to see the list of Tesseract language\n"
"                  files in your Tesseract data folder and available for\n"
"                  download.\n"
"                  NOTE 3: Using the -ocrvis t option will not show the OCR text\n"
"                  correctly for any character above unicode value 255 since\n"
"                  k2pdfopt does not use any embedded fonts, but the text\n"
"                  will convert to the correct Unicode values when copy /\n"
"                  pasted.\n"
"                  NOTE 4: Tesseract allows the specification of multiple\n"
"                  language training files, e.g. -ocrlang eng+fra would\n"
"                  specify English as the primary and French as the secondary\n"
"                  OCR language.  In practice I have not found this to work\n"
"                  very well.  Try multiple languages in different orders.\n"
#endif
"-ocrdpi <dpi>     Set the desired dpi of the bitmaps passed to the OCR engine\n"
"                  OR set the desired height of a lower case letter (e.g. 'e')\n"
"                  in pixels.  If <dpi> is positive, it is interpreted as dpi.\n"
"                  If <dpi> is negative, the absolute value is interpreted as\n"
"                  a lowercase letter height in pixels.  Any bitmapped text sent\n"
"                  to the OCR engine will be downsampled (if too large) so that\n"
"                  the appropriate dpi or lowercase letter size is achieved.\n"
"                  The default is 300 because I've found this works best\n"
"                  empirically for Tesseract v4.0.0 English OCR with font sizes\n"
"                  in the range 8 - 15 pts.  Use a lower value if the font size\n"
"                  in your document is larger than 15 - 20 pts.  Or use\n"
"                  -ocrdpi -24 if you have a wide range of font sizes.\n"
"                  Use -ocrdpi 0 to disable any downsampling.\n"
"-ocrout[-] <namefmt>  Write [don't write] UTF-8 OCR text output to file\n"
"                  <namefmt>.  See the -o option for more about how\n"
"                  <namefmt> works.  Default extension is .txt.  Default is\n"
"                  no output.\n"
"-ocrsort[-]       When a PDF document has its own OCR/Text layer, this option\n"
"                  orders the OCR text layer by its position on the page.  This\n"
"                  should not be necessary unless the OCR layer was very poorly\n"
"                  generated.  Default is -ocrsort- (off).\n"
"-ocrsp[+|-]       When generating the OCR layer, do an entire row of text at\n"
"                  once, with spaces between each words.  By default (-ocrsp-),\n"
"                  each word is placed separately in the PDF document's OCR\n"
"                  layer.  This causes problems with text selection in some\n"
"                  readers (for example, individual words cannot be selected).\n"
"                  Using -ocrsp- may fix behavior like this, but will result in\n"
"                  less accurate word placement since k2pdfopt does not try to\n"
"                  exactly match the font used by the document.  Use -ocrsp+\n"
"                  to allow more than one space between each word in the row\n"
"                  of text in order to optimize the selection position.\n"
"-ocrvbb[-]        Verify OCR bounding boxes.  For PDF files that have a built-\n"
"                  in OCR layer, if the resulting text selection does not seem to\n"
"                  match the graphical word positions in the document, you can\n"
"                  try this option.  It checks the bounding box for each word\n"
"                  from the OCR layer against the actual graphical placement of\n"
"                  the word in the document and \"shrinks\" the bounding box to\n"
"                  just fit around the word.  This only affects non-native PDF\n"
"                  conversions.  Default is -ocrvbb- (turned off).\n"
"-ocrvis <s|t|b>   Set OCR visibility flags.  Put 's' to show the source doc,\n"
"                  't' to show the OCR text, and/or 'b' to put a box around\n"
"                  each word.  Default is -ocrvis s.  To show both the source\n"
"                  document and the OCR text overlayed on top:  -ocrvis st.\n"
"                  See also -ocr."
#ifdef HAVE_TESSERACT_LIB
                   "  See also -ocrlang (the note about -ocrvis t)."
#endif
"\n"
#endif
"-odpi <dpi>       Set pixels per inch of output screen (def=167). See also\n"
"                  -dr, -w, -h, -fc.  You can also use -dpi for this.\n"
"                  See also -fs, -mag.\n"
"-om[b|l|r|t] <val>[<units>][,<val>[units][,...]]  Set the blank area margins\n"
"                  on the output device.  Works very much like the -m option.\n"
"                  See -m for more about the syntax.  Default = 0.02 inches.\n"
"                  Note that the 's', 't', and 'x' units for -om all behave\n"
"                  the same and scale to the device size.  E.g. -om 0.1s will\n"
"                  make the device screen margins 0.1 times the device width\n"
"                  (for the left and right margins) or height (for the top and\n"
"                  bottom margins) of the output device screen.\n"
"-ow[-|+] [<mb>]   Set the minimum file size (in MB) where overwriting the\n"
"                  file will not be done without prompting.  Set to -1 (or\n"
"                  just -ow with no value) to overwrite all files with no\n"
"                  prompting.  Set to 0 (or just -ow-) to prompt for any\n"
"                  overwritten file.  Def = -ow 10 (any existing file\n"
"                  over 10 MB will not be overwritten without prompting).\n"
"                  Use the + option (-ow+) to rename the existing file\n"
"                  instead of overwriting it.  Existing files will be renamed\n"
"                  as follows:\n"
"                      file_k2pdfopt.pdf --> file_k2pdfopt_old<nnnn>.pdf\n"
"                  See also -y option.\n"
"-p <pagelist>     Specify pages to convert.  <pagelist> must not have any\n"
"                  spaces.  E.g. -p 1-3,5,9,10- would do pages 1 through 3,\n"
"                  page 5, page 9, and pages 10 through the end.  The letters\n"
"                  'e' and 'o' can be used to denote even and odd pages, e.g.\n"
"                      -p o,e        Process all odd pages, then all even ones.\n"
"                      -p 2-52e,3-33o    Process 2,4,6,...,52,3,5,7,...,33.\n"
"                  Overridden by -px option.  See -px.\n"
"-pad <padlist>    A shortcut for -pl, -pt, -pr, -pb.  E.g. -pad 15,10,13,20\n"
"                  is the same as -pl 15 -pt 10 -pr 13 -pb 20.  Also, using\n"
"                  -pad 15 will set all pads to 15, for example.\n"
"-p[b|l|r|t] <nn>  Pad [bottom|left|right|top] side of destination bitmap with\n"
"                  <nn> rows.  Defaults = 4 (bottom), 0 (left), 3 (right), and\n"
"                  0 (top).  Example:  -pb 10.  This is typically only used on\n"
"                  certain devices to get the page to come out just right.  For\n"
"                  setting margins on the output device, use -om. See also -pad.\n"
/*
"-pi[-]            Preserve [don't preserve] indentation when wrapping text,\n"
"                  e.g. if the first line of each paragraph is indented, keep\n"
"                  it that way.  The default is to ignore indentation.  Also,\n"
"                  this is only used with left justification turned on (-j 0).\n"
*/
"-png              (Default) Use PNG compression in PDF file.  See also -jpeg.\n"
#ifdef HAVE_GHOSTSCRIPT
"-ppgs[-]          Post process [do not post process] with ghostscript.  This\n"
"                  will take the final PDF output and process it using\n"
"                  ghostscript's pdfwrite device (assuming ghostscript is\n"
"                  available).  A benefit to doing this is that all \"invisible\"\n"
"                  and/or overlapping text regions (outside cropping areas) get\n"
"                  completely removed, so that text selection capability is\n"
"                  improved.  The actual ghostscript command used is:\n"
"                  gs -dSAFER -dBATCH -q -dNOPAUSE -sDEVICE=pdfwrite\n"
"                     -dPDFSETTINGS=/prepress -sOutputFile=<outfile>\n"
"                     <srcfile>\n"
"                  The default is not to post process with ghostscript.\n"
#endif
"-px <pagelist>    Exclude pages from <pagelist>.  Overrides -p option.  Default\n"
"                  is no excluded pages (-px -1).\n"
"-r[-]             Right-to-left [left-to-right] page scans.  Default is\n"
"                  left to right.  See also -go option.\n"
"-rhmin <points>   Row Height Minimum.  This sets the minimum height that any\n"
"                  text row or text-row-like object can be, in points.  If\n"
"                  the object is less than this height, it will be ignored\n"
"                  in the converted file for the processes of formatting.\n"
"                  The default is -1 (which means it is not used).\n"
"                  This is an experimental option (as of v2.52).\n"
#ifdef HAVE_K2GUI
"-rls[+|-]         Restore [+] or don't restore [-] the last command-line\n"
"                  settings from the environment variable K2PDFOPT_CUSTOM0.\n"
"                  The default (-rls) is to restore the settings if there are no\n"
"                  other command-line options specified when running (from.\n"
"                  either the command line or the K2PDFOPT env var.), unless\n"
"                  those options are \"-gui\" or specify a file name.\n"
#endif
"-rsf <val>        Row Split Figure of merit (expert mode).  After k2pdfopt has\n"
"                  looked for gaps between rows of text, it will check to see\n"
"                  if there appear to be missed gaps (e.g. if one row is twice\n"
"                  the height of all the others).  Increasing this value makes\n"
"                  it harder for k2pdfopt to split a row.  Lowering it makes it\n"
"                  easier.  Default value = 20.\n"
"-rt <deg>|auto[+]|aep  Rotate source page counterclockwise by <deg> degrees.\n"
"                  NOTE: If you're trying to get \"landscape\" output so that\n"
"                  you can turn your reader on its side, use -ls instead of\n"
"                  -rt.  The -rt option is intended to be used for when your\n"
"                  source PDF is incorrectly rotated--e.g. if you view it on\n"
"                  a standard PC reader and it comes up sideways.\n"
"                  <deg> can be 90, 180, 270.  Or use \"-rt auto\" to examine up\n"
"                  to 10 pages of each file to determine the orientation used\n"
"                  on the entire file (this is the default).  Or use \"-rt aep\"\n"
"                  to auto-detect the rotation of every page.  If you have\n"
"                  different pages that are rotated differently from each other\n"
"                  within one file, you can use this option to try to auto-\n"
"                  rotate each source page.  Use -rt auto+ to turn on auto-\n"
"                  detect even in preview mode (otherwise it is off).\n"
"                  See also -ls.\n"
/*
"-rwmin <min>      Set min row width before the row can be considered for\n"
"                  glueing to other rows (inches).\n"
*/
"-s[-]             Sharpen [don't sharpen] images.  Default is to sharpen.\n"
"-sm[-]            Show [don't show] marked source.  This is a debugging tool\n"
"                  where k2pdfopt will mark the source file with the regions it\n"
"                  finds on them and the order in which it processes them and\n"
"                  save it as <srcfile>_marked.pdf.  Default is not to show\n"
"                  marked source.  Red regions are found on the first pass\n"
"                  (use -f2p -2 to put each red region on a separate page).\n"
"                  Green lines mark vertical regions affected by -vb and -vs.\n"
"                  Gray lines mark individual rows of text (top, bottom, and\n"
"                  baseline).  Blue boxes show individual words (passed to OCR\n"
"                  if -ocr is specified).\n"
"-sp[-]            For each file on the command-line, just echo the number\n"
"                  of pages--don't process.  Default = off (-sp-).\n"
"-t[-]             Trim [don't trim] the white space from around the edges of\n"
"                  any output region.  Default is to trim.  Using -t- is not\n"
"                  recommended unless you want to exactly duplicate the source\n"
"                  document.\n"
"-title <title>    Set the title metadata / property of the PDF output file(s).\n"
"                  Default is to use the title of the source document\n"
"                  (-title \"\").  The <title> string will be parsed for\n"
"                  special characters that allow you to substitute the file\n"
"                  name.  See the -o option for a description of these\n"
"                  substitutions.\n"
"-to[-]            Text only output.  Remove figures from output.  Figures are\n"
"                  determined empirically as any contiguous region taller than\n"
"                  0.75 inches (or you can specify this using the -jf option).\n"
"                  Use -to- to turn off (default).\n"
"-toc[-]           Include [don't include] table of contents / outline /\n"
"                  bookmark information in the PDF output if it is available\n"
"                  in the source file (works only for PDF source files and\n"
"                  only if MuPDF is compiled in).  By default, a new destination\n"
"                  page is started at each bookmark location.  Do disable this,\n"
"                  see the -bp option.  If -toc- is specified, bookmark\n"
"                  information from the source file is ignored.  See also\n"
"                  -toclist.  Default is -toc.\n"
"-toclist <pagelist>|<file>  Override the PDF source file's outline information\n"
"                  (bookmarks / table of contents) with either a list of source\n"
"                  pages or a file describing the table of contents. If you\n"
"                  specify a list of pages, e.g. -toclist 5,10,20,40,100\n"
"                  then those pages are marked as Chapter 1, 2, etc.,\n"
"                  respectively.  If you specify a file name, the file should be\n"
"                  a text file formatted like this example:\n"
"                      1 Introduction\n"
"                      10 Chapter 1\n"
"                      +10 Chapter 1, Part A\n"
"                      +25 Chapter 1, Part B\n"
"                      ++25 Chapter 1, Part B, Subsection 1\n"
"                      ++27 Chapter 1, Part B, Subsection 2\n"
"                      +30 Chapter 1, Part C\n"
"                      50 Chapter 2\n"
"                      70 Chapter 3\n"
"                  The '+' indicates a sub-level heading (multiple +'s for\n"
"                  multiple sub-levels).  The first number on the line is the\n"
"                  source page reference number.  The rest of the text on the\n"
"                  line is the name of the chapter / subheading.\n"
"                  Note:  This option overrides -toc.  To get a template from\n"
"                  an existing PDF file, see the -tocsave option.\n"
"-tocsave <file>   If an outline exists in the PDF file (and -toc is specified)\n"
"                  write that outline to text file <file> in the format required\n"
"                  by -toclist.  See -toc, -toclist.\n"
"-ui[-]            User input query turned on [off].  Default = on for linux or\n"
"                  if not run from command line in Windows.\n"
"-v                Verbose output.\n"
"-vb <thresh>      Set gap-size vertical-break threshold between regions that\n"
"                  cause them to be treated as separate regions.  E.g. -vb 2\n"
"                  will break the document into separate regions anywhere\n"
"                  there is a vertical gap that exceeds 2 times the median\n"
"                  gap between lines of text.  These separate regions may\n"
"                  then be scaled and aligned independently.\n"
"                  Special values:  Use -vb -1 to preserve all horizontal\n"
"                  alignment and scaling across entire regions (vertical\n"
"                  spacing may still be adjusted).  Use -vb -2 to exactly\n"
"                  preserve each region (both horizontal alignment and\n"
"                  vertical spacing--this is the value used by -mode fw, for\n"
"                  example).  The default is -vb 1.75.\n"
/*
"-vm <mult>        Vertical spacing multiplier.  Reduces gaps and line spacings\n"
"                  in the document using the multiplier <mult>.\n"
"                  E.g. for -vm 0.9, text lines would be spaced at 90% of their\n"
"                  original spacing.  This is applied before -vs.\n"
"                  Default value is 1.0.  See also -vs.\n"
*/
"-vls <spacing>    Set vertical line spacing as a fraction of the text size.\n"
"                  This can be used to override the line spacing in a document.\n"
"                  If 1, then single spacing is used.  2 = double spacing.\n"
"                  If negative, then the absolute value acts as the limiting\n"
"                  case.  E.g., if you set -vls -1.5, then any the line\n"
"                  spacing of the original document is preserved unless it\n"
"                  exceeds 1.5 (times single spacing).  Default = -1.2.\n"
"                  See also -vs.\n"
"-vs <maxgap>      Preserve up to <maxgap> inches of vertical spacing between\n"
"                  regions in the document (marked in green when using -sm\n"
"                  option).  This value has no effect if you use a negative\n"
"                  value for -vb.  The default value is 0.25.\n"
"                  See also -vls, -vb.\n"
"-w <width>[in|cm|s|t|p] Set width of output device.  Default is 560.  See -h.\n"
"-wrap[-|+]        Enable [disable] text wrapping.  Default = enabled.  If\n"
"                  -wrap+, regions of text with lines shorter than the mobile\n"
"                  device screen are re-flowed to fit the screen width.  If\n"
"                  you use -wrap+, you may want to also specify -fc- so that\n"
"                  narrow columns of text are not magnified to fit your device.\n"
"                  Text wrapping disables native PDF output (see -n option).\n"
"                  See also -ws, -j, -fc, -n.\n"
/*
"-whmax <height>   Max height allowed for wrapping a row (inches).\n"
*/
"-ws <spacing>     Set minimum word spacing for line breaking as a fraction of\n"
"                  the height of a lowercase 'o'.  Use a larger value to make it\n"
"                  harder to break lines.  If negative, automatic word spacing\n"
"                  is turned on.  The automatic spacing leans toward breaking\n"
"                  long words between letters to be sure to fit text to the\n"
"                  device display.  Def = -0.20.  The absolute value of the\n"
"                  setting, if negative, is used as a minimum allowed value.\n"
"                  If you want k2pdfopt to aggressively break lines (e.g. break\n"
"                  apart long words if they don't fit on a line), use a smaller\n"
"                  absolute value, e.g. -ws -0.01.  A positive value works as\n"
"                  it did in v2.18 and before.  The default value was changed\n"
"                  from 0.375 in v2.18 to -0.20 in v2.20.  See also -wrap.\n"
"-wt[+] <thresh>   Any pixels whiter than <thresh> (0-255) are treated\n"
"                  as \"white\".  Setting this lower can help k2pdfopt better\n"
"                  process some poorly-quality scanned pages or pages with\n"
"                  watermarks.  Note that the pixels which are above <thresh>\n"
"                  threshold value and therefore are treated as white are not\n"
"                  actually changed to pure white (255) unless the '+' is also\n"
"                  included.  Otherwise, this only sets a threshold.\n"
"                  The default value for -wt is -1, which tells k2pdfopt to pick\n"
"                  the optimum value.  See also -cmax, -colorfg, -colorbg.\n"
"-x[-]             Exit [don't exit--wait for <Enter>] after completion.\n"
"-y[-]             Assume [don't assume] \"yes\" to queries, such as whether\n"
"                  to overwrite a file.  See also -ow.  Also turns off any\n"
"                  warning messages.\n";


static int strlencrlf(char *s);
static void strcatcrlf(char *d,char *s);
static int prcmdopts(char *s,int nl,char *pattern,int prompt);
static int opts_match(char *pattern,char *usage);
static int cmdoplines(char *s);
static char *pr1cmdopt(char *s,int *maxlines,int display);
static void prlines(char *s,int nlines);
static int wait_enter(void);


void k2usage_show_all(FILE *out)

    {
    fprintf(out,"%s%s"
                "Command Line Options\n"
                "--------------------\n"
                "%s\n",usageintro,usageenv,k2pdfopt_options);
    }


void k2usage_to_string(char *s)

    {
    s[0]='\0';
    strcatcrlf(s,usageintro);
    strcatcrlf(s,usageenv);
    strcatcrlf(s,"Command Line Options\n"
                 "--------------------\n");
    strcatcrlf(s,k2pdfopt_options);
    }


int k2usage_len(void)

    {
    return(strlencrlf(usageintro)+strlencrlf(usageenv)+strlencrlf(k2pdfopt_options)+128);
    }


static int strlencrlf(char *s)

    {
    int i,c;

    for (c=i=0;s[i]!='\0';i++)
        c += (s[i]=='\n') ? 2 : 1;
    return(c);
    }


static void strcatcrlf(char *d,char *s)

    {
    int i,j;

    for (j=strlen(d),i=0;s[i]!='\0';i++)
        {
        if (s[i]=='\n')
            d[j++]='\r';
        d[j++]=s[i];
        }
    d[j]='\0';
    }


int k2pdfopt_usage(char *pattern,int prompt)

    {
    int nl;

    if (!prompt)
        ansi_set(0);
    if (prompt)
        {
        nl=get_ttyrows();
        if (nl < 20)
            nl=20;
        }
    else
        nl=-1;
    if (!strcmp(pattern,"*"))
        {
        prlines(usageintro,nl-4);
        if (prompt && wait_enter()<0)
            return(0);
        prlines(usageenv,nl-1);
        if (prompt && wait_enter()<0)
            return(0);
        }
    if (!prcmdopts(k2pdfopt_options,nl,pattern,prompt))
        return(0);
    return(1);
    }


static int prcmdopts(char *s,int nl,char *pattern,int prompt)

    {
    int i,ll,c,all;
    char pat2[64];

    all=!strcmp(pattern,"*");
    sprintf(pat2,"*%s*",pattern);   
    for (i=0;1;i++)
        { 
        if (i==0)
            k2printf(TTEXT_BOLD "Command Line Options\n"
                               "--------------------\n" TTEXT_NORMAL);
        else if (prompt)
            k2printf(TTEXT_BOLD "Command Line Options (cont'd)\n"
                               "-----------------------------\n" TTEXT_NORMAL);
        ll=!i ? nl-3 : nl-2;
        c=0;
        while (1)
            {
            int nlo;
            nlo=cmdoplines(s);
            if (!all && !opts_match(pat2,s))
                {
                int nlines;
                nlo=0;
                if (s[0]=='\0')
                    break;
                nlines=-1;
                s=pr1cmdopt(s,&nlines,0);
                }
            else
                {
                int nlines;

                if (ll-2-nlo<0 && c==0)
                    nlo=ll-2;
                c++;
                if (s[0]=='\0' || ll-2-nlo<0)
                    break;
                nlines=ll-2;
                s=pr1cmdopt(s,&nlines,1);
                ll-=nlines;
                }
            }
        while (ll>1)
            {
            if (prompt)
                k2printf("\n");
            ll--;
            }
        if (!i && prompt)
            k2printf("\n");
        if (prompt && wait_enter()<0)
            return(0);
        if (s[0]=='\0')
            break;
        }
    return(1);
    }


static int opts_match(char *pattern,char *usage)

    {
    int i,status;
    char *buf;
    static char *funcname="opts_match";

    for (i=0;usage[i]!='\0';i++)
        if (usage[i]=='\n' && usage[i+1]=='-')
            break;
    if (i==0)
        return(0);
    buf=NULL;
    willus_mem_alloc_warn((void **)&buf,i+1,funcname,10);
    strncpy(buf,usage,i);
    buf[i]='\0';
    status=wfile_unix_style_match(pattern,buf);
    willus_mem_free((double **)&buf,funcname);
    return(status);
    }


static int cmdoplines(char *s)

    {
    int i,j;

    for (j=0,i=1;1;i++)
        {
        for (;s[j]!='\n' && s[j]!='\0';j++);
        if (s[j]=='\0')
            return(i);
        j++;
        if (s[j]!=' ')
            return(i);
        }
    }


static char *pr1cmdopt(char *s,int *nlines,int display)

    {
    int j,k,k0,nl,maxlines;
    char buf[128];

    maxlines=(*nlines);
    (*nlines)=0;
    for (nl=j=0;1;)
        {
        for (k=0;k<18 && s[j]!=' ' && s[j]!='\n' && s[j]!='\0';j++)
            buf[k++]=s[j];
        buf[k]='\0';
        if (display)
            k2printf(TTEXT_BOLD "%s" TTEXT_NORMAL,buf);
        if (k<17 && s[j]==' ' && s[j+1]!=' ')
            {
            for (k0=0;k<18 && s[j]!='\n' && s[j]!='\0';j++,k++)
                buf[k0++]=s[j];
            buf[k0]='\0';
            if (display)
                k2printf(TTEXT_MAGENTA "%s" TTEXT_NORMAL,buf);
            }
        if (s[j]!='\0' && s[j]!='\n')
            {
            for (k=0;s[j]!='\n' && s[j]!='\0';j++)
                buf[k++]=s[j];
            buf[k]='\0';
            if (display)
                k2printf("%s\n",buf);
            }
        nl++;
        (*nlines)=nl;
        if (maxlines>0 && nl>=maxlines)
            {
            if (s[j]=='\n')   /* v2.52 bug fix */
                j++;
            return(&s[j]);
            }
        if (s[j]=='\0')
            return(&s[j]);
        j++;
        if (s[j]!=' ')
            return(&s[j]);
        }
    }
    

static void prlines(char *s,int nlines)

    {
    int i,ns;

    for (i=ns=0;s[i]!='\0';i++)
        if (s[i]=='\n')
            ns++;
    k2printf("%s",s);
    for (i=ns;i<nlines;i++)
        k2printf("\n");
    }


static int wait_enter(void)

    {
    char buf[32];

    k2printf(TTEXT_BOLD2 "Press <ENTER> to continue (q to quit)." TTEXT_NORMAL);
    fflush(stdout);
    k2gets(buf,16,"");
    if (tolower(buf[0])=='q')
        return(-1);
    return(0);
    }









k2pdfopt_v2.54/k2pdfoptlib/devprofile.c

/*
** devprofile.c    Handle device profiles.
**
** Copyright (C) 2020  http://willus.com
**
** This program is free software: you can redistribute it and/or modify
** it under the terms of the GNU Affero General Public License as
** published by the Free Software Foundation, either version 3 of the
** License, or (at your option) any later version.
**
** This program is distributed in the hope that it will be useful,
** but WITHOUT ANY WARRANTY; without even the implied warranty of
** MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
** GNU Affero General Public License for more details.
**
** You should have received a copy of the GNU Affero General Public License
** along with this program.  If not, see <http://www.gnu.org/licenses/>.
**
*/

#include "k2pdfopt.h"

/*
** v2.32:  Added new device dims from screen shots on mobileread.com
** v2.42:  Added Kobo Aura One
** v2.50:  Added Kindle Oasis 2nd-gen; Combined Voyager/PW3+/Oasis
** v2.52:  Added Kobo Clara HD, Kobo Forma, Kobo Libra H2O
*/
static DEVPROFILE devprof[28] =
    {
    {"Kindle 1-5","k2",560,735,167,0,1,{0,0,3,4}},
    {"Kindle DX","dx",800,1180,167,0,1,{0,0,0,0}},
    /* v2.02:  Changed kpw to 658 x 889 based on e-mail feedback, 9-15-13 */
    {"Kindle Paperwhite","kpw",658,889,212,0,1,{0,0,3,4}},
    /* v2.31:  Added PW2 based on user feedback and Voyage */
    /* Voyage = 1072 x 1448--guessed at viewable PDF resolution */
    /* PW2 dims from Doitsu's screen shots = 718 x 964 */
    /* http://www.mobileread.com/forums/showthread.php?p=3013298#post3013298 */
    {"Kindle Paperwhite 2","kp2",718,965,212,0,1,{0,0,3,4}},
    /* PW3 (released Summer 2015) = 1016 x 1364 = Kindle Voyage (7-5-15 on MR.com) */
    {"Kindle Paperwhite 3","kp3",1016,1364,300,0,1,{0,0,3,4}},
    /* Voyage dims = 1016 x 1364 */
    /* http://www.mobileread.com/forums/showthread.php?p=3012815#post3012815 */
    /* http://www.mobileread.com/forums/showthread.php?p=3018484#post3018484 */
    {"Kindle Voyage/PW3+/Oasis","kv",1016,1364,300,0,1,{0,0,3,4}},
    /* Kindle Oasis 2nd-gen released Oct 2017--4-6-18 on MR.com */ 
    {"Kindle Oasis 2","ko2",1200,1583,300,0,1,{0,0,3,4}},
    /* Pocketbook Basic 2 = 600 x 800 (6-20-15 on MR.com) */
    {"Pocketbook Basic 2","pb2",600,800,167,0,1,{0,0,3,4}},
    {"Nook Simple Touch","nookst",552,725,167,0,1,{0,0,0,0}},
    /* Kobo:  http://www.mobileread.com/forums/showthread.php?p=3012925#post3012925 */
    {"Kobo Touch","kbt",600,730,167,0,1,{0,0,3,4}},
    {"Kobo Glo","kbg",758,942,213,0,1,{0,0,3,4}},
    /* E-mail 7-23-15: Kobo Glo HD */
    {"Kobo Glo HD","kghd",1072,1328,250,0,1,{0,0,3,4}},
    {"Kobo Glo HD Full Screen","kghdfs",1072,1448,250,0,1,{0,0,3,4}},
    /* v2.13:  Added Kobo mini */
    {"Kobo Mini","kbm",600,730,200,0,1,{0,0,3,4}},
    {"Kobo Aura","kba",758,932,211,0,1,{0,0,3,4}},
    {"Kobo Aura HD","kbhd",1080,1320,250,0,1,{0,0,3,4}},
    {"Kobo H2O","kbh2o",1080,1309,265,0,1,{0,0,3,4}},
    {"Kobo H2O Full Screen","kbh2ofs",1080,1429,265,0,1,{0,0,3,4}},
    {"Kobo Aura One","kao",1404,1713,300,0,0,{0,0,3,4}},
    /* v2.52: Three new Kobos */
    {"Kobo Clara HD","koc",1072,1317,300,0,0,{0,0,3,4}},
    {"Kobo Forma","kof",1440,1745,300,0,0,{0,0,3,4}},
    {"Kobo Libra H2O","kol",1264,1527,300,0,0,{0,0,3,4}},
    /* Nexus 7 */
    /* http://www.mobileread.com/forums/showthread.php?p=3181143#post3181143 */
    {"Nexus 7","nex7",1187,1811,323,1,1,{0,0,3,4}},
    {"","",0,0,167,0,1,{0,0,0,0}}
    };


int devprofiles_count(void)

    {
    int i;

    for (i=0;devprof[i].name[0]!='\0';i++);
    return(i);
    }


char *devprofile_alias(int index)

    {
    return(devprof[index].alias);
    }


char *devprofile_name(int index)

    {
    return(devprof[index].name);
    }


void devprofiles_echo(FILE *out)

    {
    int i;

    fprintf(out,"\nAvailable devices:\n");
    for (i=0;devprof[i].width>0;i++)
        {
        afprintf(out,"    %s%s%s",TTEXT_BOLD,devprof[i].name,TTEXT_NORMAL);
        if (devprof[i].alias[0]!='\0')
            afprintf(out," (alias %s%s%s)",TTEXT_BOLD,devprof[i].alias,TTEXT_NORMAL);
        fprintf(out,": %d x %d, %d dpi\n",devprof[i].width,
                                          devprof[i].height,devprof[i].dpi);
        fprintf(out,"        Mark corners=%d, Padding (l,t,r,b)=%d,%d,%d,%d\n\n",
            devprof[i].mark_corners,
            devprof[i].padding[0],devprof[i].padding[1],
            devprof[i].padding[2],devprof[i].padding[3]);
        }
    fprintf(out,"\n");
    }


DEVPROFILE *devprofile_get(char *name)

    {
    int i,i0,c;

    for (i0=i=c=0;devprof[i].width>0;i++)
        {
        if (!stricmp(devprof[i].name,name) || !stricmp(devprof[i].alias,name))
            {
            c=1;
            i0=i;
            break;
            }
        if (in_string(devprof[i].name,name)>=0 || in_string(devprof[i].alias,name)>=0)
            {
            c++;
            i0=i;
            }
        }
    if (c==1)
        return(&devprof[i0]);
    return(NULL);
    }


char *devprofile_select(void)

    {
    while (1)
        {
        int i,n,x;
        static char *q="q";

        k2printf("Select your e-reader type:\n");
        for (i=0;devprof[i].name[0]!='\0';i++)
            k2printf("    %s%2d%s. %s (%s)\n",TTEXT_BOLD,i+1,TTEXT_NORMAL,devprof[i].name,devprof[i].alias);
        k2printf("    %s%2d%s. Other (specify width, height, etc.)\n\n",TTEXT_BOLD,i+1,TTEXT_NORMAL);
        n=userinput_integer("Enter selection",1,&x,1,i+1);
        if (n<0)
            return(q);
        if (x==i+1)
            break;
        return(devprof[x-1].alias);
        }
    return(NULL);
    }







k2pdfopt_v2.54/k2pdfoptlib/k2gui_cbox.c

/*
** k2gui_cbox.c   K2pdfopt WILLUSGUI for the conversion dialog box.
**                (Non-OS-specific calls.)
**
** Copyright (C) 2020  http://willus.com
**
** This program is free software: you can redistribute it and/or modify
** it under the terms of the GNU Affero General Public License as
** published by the Free Software Foundation, either version 3 of the
** License, or (at your option) any later version.
**
** This program is distributed in the hope that it will be useful,
** but WITHOUT ANY WARRANTY; without even the implied warranty of
** MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
** GNU Affero General Public License for more details.
**
** You should have received a copy of the GNU Affero General Public License
** along with this program.  If not, see <http://www.gnu.org/licenses/>.
**
**
** VERSION HISTORY
**
**     See k2version.c.
**
*/

#include <k2pdfopt.h>

#ifdef HAVE_K2GUI

static K2CONVBOX _k2gui_cbox;
static K2CONVBOX *k2gui_cbox=NULL;
static K2GUI *k2gui=NULL;

static int str0_len(char *list);
static void str0_addstring(char **list,int *na,char *s);
static void str0_free(char **list,int *na);
static char *str0_string(char *list,int index);
static int str0_n(char *list);

static int   k2gui_cbox_nfiles(void);
static char *k2gui_cbox_converted_file(int index);
static int   k2gui_cbox_nfolders(void);
static char *k2gui_cbox_folder(int index);
static int   same_folder(char *file1,char *file2);
static char *folder_name(char *filename);

static void k2gui_cbox_init(void);
static int k2gui_cbox_create_dialog_window(K2PDFOPT_CONVERSION *k2conv,STRBUF *env,STRBUF *cmdline,
                                           WILLUSGUIWINDOW *parent,void *hinst);
static void k2gui_cbox_start_conversion(void *data);
static int k2gui_cbox_wait_for_conversion_dialog_box_messages(void);
static void k2gui_cbox_conversion_thread_cleanup(void);
static void k2gui_cbox_update_progress_bar(int index,double progress,int color,char *label);
static void k2gui_cbox_message_box_add_children(char *buttonlabel[],int buttons_only);


/*
** Put up dialog box to show progress and do the conversion.
** Does not return until dialog box is closed.
*/
void k2gui_cbox_do_conversion(K2GUI *k2gui0)

    {
    int status;
    STRBUF *cmdline,_cmdline;
    cmdline=&_cmdline;
    strbuf_init(cmdline);

    k2gui = k2gui0;
    k2gui_cbox=&_k2gui_cbox;
    k2gui_cbox_init();
    /* Launch conversion dialog box and start the conversion thread */
    /* This will fork a thread that starts k2gui_cbox_start_conversion() */
    status=k2gui_cbox_create_dialog_window(k2gui->k2conv,k2gui->env,cmdline,/* k2gui->cmdline, */
                                           &k2gui->mainwin,willusgui_instance());
    if (!status)
        {
        /* Disable parent so that convert dialog is modal. */
        willusgui_control_enable(&k2gui->mainwin,0);
        /* Process messages from conversion dialog box */
        k2gui_cbox_wait_for_conversion_dialog_box_messages();
        willusgui_control_enable(&k2gui->mainwin,1);
        k2gui_cbox_destroy();
        /* Without this, the main window seems to lose focus */
        willusgui_window_set_focus(&k2gui->mainwin);
        }

    strbuf_free(cmdline);
    }


int k2gui_cbox_converting(void)

    {
    return(k2gui_cbox!=NULL && k2gui_cbox->converting);
    }


void k2gui_okay(char *title,char *fmt,...)

    {
    va_list args;
    char buf[500];
    static int bcolors[3]={0x6060b0,0xf0f0f0,0xf0f0f0};

    va_start(args,fmt);
    vsprintf(buf,fmt,args);
    willusgui_message_box(k2gui_cbox->mainwin.handle!=NULL ? &k2gui_cbox->mainwin:&k2gui->mainwin,
                          title,buf,"*&OK",NULL,NULL,NULL,0,24,600,0xe0e0e0,bcolors,NULL,1);
    }

/*
** 1=yes
** 2=no
*/
int k2gui_yesno(char *title,char *fmt,...)

    {
    va_list args;
    char buf[500];
    static int bcolors[3]={0x6060b0,0xf0f0f0,0xf0f0f0};

    va_start(args,fmt);
    vsprintf(buf,fmt,args);
    return(willusgui_message_box(k2gui_cbox->mainwin.handle!=NULL ? &k2gui_cbox->mainwin : &k2gui->mainwin,
                          title,buf,"&YES","*&NO",NULL,NULL,0,24,600,0xe0e0e0,bcolors,NULL,1));
    }


/*
** 1=yes this once
** 2=no to all
** 3=yes to all
*/
int k2gui_yes_no_all(char *title,char *fmt,...)

    {
    va_list args;
    char buf[500];
    static int bcolors[3]={0x6060b0,0xf0f0f0,0xf0f0f0};

    va_start(args,fmt);
    vsprintf(buf,fmt,args);
    return(willusgui_message_box(k2gui_cbox->mainwin.handle!=NULL ? &k2gui_cbox->mainwin
                                                                  : &k2gui->mainwin,
                          title,buf,"*&YES (THIS ONCE)","&NO (TO ALL)","YES TO &ALL",
                          NULL,0,24,600,0xe0e0e0,bcolors,NULL,1));
    }


static void k2gui_cbox_init(void)

    {
    k2gui_cbox->successful=0;
    k2gui_cbox->converting=0;
    k2gui_cbox->ncontrols=0;
    k2gui_cbox->openfiles=0;
    k2gui_cbox->filelist=NULL;
    k2gui_cbox->filelist_na=0;
    strbuf_init(&k2gui_cbox->buf);
    }


/*
** Returns total memory used minus 1 unless list==NULL, in which case returns 0.
*/
static int str0_len(char *list)

    {
    int i;

    if (list==NULL)
        return(0);
    for (i=0;list[i]!='\0' || list[i+1]!='\0';i++);
    return(i+1);
    }


static void str0_addstring(char **list,int *na,char *s)

    {
    char *d;
    int i,needed;
    static char *funcname="str0_addstring";

    if (s==NULL || s[0]=='\0')
        return;
    i=str0_len(*list);
    needed=i+strlen(s)+2;
    if ((*list)==NULL || (needed > (*na)))
        {
        int newsize;
        newsize = (*na)<512 ? 1024 : (*na)*2;
        while (newsize < needed)
            newsize *= 2;
        willus_mem_realloc_robust_warn((void **)list,newsize,(*na),funcname,10);
        (*na)=newsize;
        }
    d=(*list);
    strcpy(&d[i],s);
    d[i+strlen(s)+1]='\0';
    }


static void str0_free(char **list,int *na)

    {
    static char *funcname="str0_free";

    willus_mem_free((double **)list,funcname);
    (*na)=0;
    }


static char *str0_string(char *list,int index)

    {
    int i,j;

    if (list==NULL)
        return(NULL);
    for (i=j=0;i<index;i++)
        {
        j += strlen(&list[j])+1;
        if (list[j]=='\0')
            return(NULL);
        }
    return(&list[j]);
    }
            
     
static int str0_n(char *list)

    {
    int i,j;

    if (list==NULL)
        return(0);
    for (i=j=0;list[j]!='\0';i++,j+=strlen(&list[j])+1);
    return(i);
    }
            
     
/*
** Put up dialog box and begin conversion
**
**     0 okay
**    -1 dialog box already up
**    -2 could not create window
**    -3 could not create conversion thread
**
*/
static int k2gui_cbox_create_dialog_window(K2PDFOPT_CONVERSION *k2conv,STRBUF *env,STRBUF *cmdline,
                                           WILLUSGUIWINDOW *parent,void *hinst)

    {
    WILLUSGUIRECT rect;
    int w,h;
    static void *data[4];
    static char *blabel[]={"Abort","",""};

#if (WILLUSDEBUGX & 0x2000)
printf("@k2gui_cbox_create_dialog_window...\n");
#endif
    if (k2gui_cbox->converting)
        return(-1);
    k2gui_cbox->converting=1;
    k2gui_cbox->hinst=hinst; /* (HINSTANCE)GetModuleHandle(0); */
    willusgui_window_get_rect(parent,&rect);
    w=(rect.right-rect.left)*0.9;
    h=(rect.bottom-rect.top)*0.75;
    k2gui_cbox->mainwin.rect.left = rect.left + ((rect.right-rect.left)-w)/2;
    k2gui_cbox->mainwin.rect.top = rect.top + ((rect.bottom-rect.top)-h)/2;
    k2gui_cbox->mainwin.rect.right = k2gui_cbox->mainwin.rect.left + w - 1;
    k2gui_cbox->mainwin.rect.bottom = k2gui_cbox->mainwin.rect.top + h - 1;
    k2gui_cbox->maxwidth = rect.right-rect.left;
    k2gui_cbox->mf.size = k2gui_cbox->maxwidth/65;
    willusgui_font_get(&k2gui_cbox->mf);
    k2gui_cbox->bf.size = k2gui_cbox->maxwidth/40;
    willusgui_font_get(&k2gui_cbox->bf);
    strbuf_init(&k2gui_cbox->buf);
    k2gui_cbox->rgbcolor=0xb0b0ff;
    k2gui_cbox->hinst=hinst;
    k2gui_osdep_cbox_init(k2gui_cbox,&k2gui_cbox->mainwin,parent,hinst,k2gui_cbox->rgbcolor);
    if (k2gui_cbox->mainwin.handle==NULL)
        {
        k2gui_cbox->converting=0;
        return(-2);
        }
    /*
    ShowWindow(k2gui_cbox->hwnd,SW_SHOW);
    UpdateWindow(k2gui_cbox->hwnd);
    */
    k2gui_cbox_message_box_add_children(blabel,0);
    /* UpdateWindow(k2gui_cbox->hwnd); */
    willusgui_window_set_focus(&k2gui_cbox->control[1]);

    /*
    ** Start new thread to do the conversions
    */
    k2gui_cbox->semaphore = willusgui_semaphore_create_ex("k2pdfopt_conversion",1,1);
    if (k2gui_cbox->semaphore==NULL)
        {
        willusgui_control_enable(&k2gui->mainwin,1);
        k2gui_cbox_destroy();
        k2gui_alertbox(0,"Convert","Cannot create semaphore!");
        k2gui_cbox->converting=0;
        return(-3);
        }
    willusgui_semaphore_status_wait(k2gui_cbox->semaphore);
/*
printf("k2conv=%p\n",k2conv);
printf("k2conv->k2settings=%p\n",&k2conv->k2settings);
*/
    data[0] = (void *)k2conv;
    data[1] = (void *)env;
    data[2] = (void *)cmdline;

    /*
    ** Fork the new thread to k2gui_cbox_start_conversion().
    */
    k2gui_cbox->pid=willusgui_thread_create(k2gui_cbox_start_conversion,(void *)data);
    if (k2gui_cbox->pid==NULL)
        {
        willusgui_semaphore_close(k2gui_cbox->semaphore);
        k2gui_alertbox(0,"Convert","Cannot start conversion thread!");
        willusgui_control_enable(&k2gui->mainwin,1);
        k2gui_cbox_destroy();
        k2gui_cbox->converting=0;
        return(-4);
        }
/*
** Test for Franco Vivona (Ittiandro).  Put in delay to see if it helps the
** conversion not crash.
*/
#ifdef HAVE_WIN32_API
win_sleep(500);
#endif

    return(0);
    }


void k2gui_cbox_close_buttons(void)

    {
    static char *buttonlabel[3];
    static char buf[3][32];
    int i;

    strcpy(buf[0],"Close");
    if (k2gui_cbox_nfiles()>0)
        {
        sprintf(buf[1],"Open File%s",k2gui_cbox_nfiles()==1?"":"s");
        sprintf(buf[2],"Open Containing Folder%s",k2gui_cbox_nfolders()==1?"":"s");
        }
    else
        {
        buf[1][0]='\0';
        buf[2][0]='\0';
        }
    for (i=0;i<3;i++)
        buttonlabel[i]=&buf[i][0];
    k2gui_cbox_message_box_add_children(buttonlabel,1);
    }


/*
** Conversion thread.  This is launched as a separate thread to do the
** conversions while the dialog box displays the progress.
*/
static void k2gui_cbox_start_conversion(void *data)

    {
    void **ptrs;
    int i;
    K2PDFOPT_CONVERSION *k2conv;
    K2PDFOPT_SETTINGS *k2settings;
    K2PDFOPT_FILELIST_PROCESS k2listproc;
    double start,stop;
    static char *funcname="k2gui_cbox_start_conversion";

    ptrs=(void **)data;
    k2conv=(K2PDFOPT_CONVERSION *)ptrs[0];
    k2settings=&k2conv->k2settings;
    /*
    ** Count files
    */
    start=(double)clock()/CLOCKS_PER_SEC;
    k2gui_cbox_set_num_files(1);
    k2gui_cbox_set_files_completed(0,"Counting files...");
    overwrite_set(1);
    for (i=k2listproc.filecount=0;i<k2conv->k2files.n;i++)
        {
        k2listproc.bmp=NULL;
        k2listproc.outname=NULL;
        k2listproc.mode=K2PDFOPT_FILELIST_PROCESS_MODE_GET_FILECOUNT;
        k2pdfopt_proc_wildarg(k2settings,k2conv->k2files.file[i],&k2listproc);
        willus_mem_free((double **)&k2listproc.outname,funcname);
        }
    if (k2listproc.filecount==0)
        {
        k2gui_cbox_set_files_completed(0,"No files");
        k2gui_alertbox(0,"No files","No files can be opened for conversion.");
        k2gui_cbox_conversion_thread_cleanup();
        return;
        }
    k2gui_cbox_set_num_files(k2listproc.filecount);
    k2gui_cbox_set_files_completed(0,NULL);
    /*
    ** Process files
    */
    k2gui_cbox_set_error_count(0);
    k2gui_cbox_freelist();
    overwrite_set(0);
    for (i=k2listproc.filecount=0;i<k2conv->k2files.n;i++)
        {
        char *buf;
        K2PDFOPT_CONVERSION *k2c;
        STRBUF *cmdline,_cmdline;

        willus_mem_alloc_warn((void **)&buf,1024,funcname,10);
        k2gui_cbox_set_num_pages(1);
        sprintf(buf,"Starting conversion of %s...",k2gui_short_name(k2conv->k2files.file[i]));
        k2gui_cbox_set_pages_completed(0,buf);
        willus_mem_alloc_warn((void **)&k2c,sizeof(K2PDFOPT_CONVERSION),funcname,10);
        k2pdfopt_conversion_init(k2c);
        cmdline=&_cmdline;
        strbuf_init(cmdline);
        k2gui_settings_to_cmdline(cmdline,&k2conv->k2settings);
        parse_cmd_args(k2c,k2gui->env,cmdline,&k2gui->cmdxtra,1,1);
        k2listproc.outname=NULL;
        k2listproc.bmp=NULL;
        k2listproc.mode=K2PDFOPT_FILELIST_PROCESS_MODE_CONVERT_FILES;
        k2pdfopt_proc_wildarg(&k2c->k2settings,k2conv->k2files.file[i],&k2listproc);
#if (WILLUSDEBUGX & 0x2000)
printf("\n\nDone conversion...\n\n");
#endif
        str0_addstring(&k2gui_cbox->filelist,&k2gui_cbox->filelist_na,k2listproc.outname);
        willus_mem_free((double **)&k2listproc.outname,funcname);
        k2pdfopt_conversion_close(k2c);
        willus_mem_free((double **)&k2c,funcname);
        willus_mem_free((double **)&buf,funcname);
        }
    k2ocr_end(&k2conv->k2settings); /* Close out OCR after each conversion */
                                    /* so it will have to re-start--v2.52  */
    k2gui_cbox_set_files_completed(k2listproc.filecount,NULL);
    stop=(double)clock()/CLOCKS_PER_SEC;
    k2sys_cpu_update(k2settings,start,stop);
    if (k2listproc.filecount==k2conv->k2files.n && k2gui_cbox->error_count==0)
        k2gui_cbox->successful=1;
    k2gui_cbox_conversion_thread_cleanup();
    }


void k2gui_cbox_error(char *filename,int statuscode)

    {
    static char *err[] = {"Uknown error","No bitmaps found","No DjVuLibre library",
                          "File overwrite not allowed","","Uknown error"};
    char buf[512];

    if (k2gui_cbox==NULL || !k2gui_cbox->converting)
        return;
    if (statuscode<1 || statuscode>5)
        statuscode=1;
    sprintf(buf,"Conversion of file %s aborted (%s).",filename,err[statuscode-1]);
    k2printf("\n\n** %s **\n\n\n",buf);
    k2gui_cbox_increment_error_count();
    k2gui_cbox_set_pages_completed(0,buf);
    }


void k2gui_cbox_open_files(void)

    {
    int i,n;

    n=k2gui_cbox_nfiles();
    for (i=0;i<n;i++)
        willusgui_open_file_ex(k2gui_cbox_converted_file(i));
    }


void k2gui_cbox_open_folders(void)

    {
    int i,n;

    n=k2gui_cbox_nfolders();
    for (i=0;i<n;i++)
        willusgui_open_file(k2gui_cbox_folder(i));
    }


static int k2gui_cbox_nfiles(void)

    {
#if (WILLUSDEBUGX & 0x2000)
printf("nfiles=%d\n",str0_n(k2gui_cbox->filelist));
#endif
    return(str0_n(k2gui_cbox->filelist));
    }


static char *k2gui_cbox_converted_file(int index)

    {
    return(str0_string(k2gui_cbox->filelist,index));
    }


static int k2gui_cbox_nfolders(void)

    {
    int i,j,n,nc;

    n=k2gui_cbox_nfiles();
    if (n<2)
        return(n);
    for (i=1,nc=1;i<n;i++)
        {
        for (j=0;j<i;j++)
            if (same_folder(k2gui_cbox_converted_file(j),k2gui_cbox_converted_file(i)))
                break;
        if (j==i)
            nc++;
        }
#if (WILLUSDEBUGX & 0x2000)
printf("nfolders=%d\n",nc);
#endif
    return(nc);
    }


static char *k2gui_cbox_folder(int index)

    {
    int i,j,n,nc;

    n=k2gui_cbox_nfiles();
    if (n<=0)
        return(NULL);
    if (index==0)
        return(folder_name(k2gui_cbox_converted_file(0)));
    if (n<2)
        return(NULL);
    for (i=1,nc=0;i<n;i++)
        {
        for (j=0;j<i;j++)
            if (same_folder(k2gui_cbox_converted_file(j),k2gui_cbox_converted_file(i)))
                break;
        if (j==i)
            {
            nc++;
            if (index==nc)
                return(folder_name(k2gui_cbox_converted_file(i)));
            }
        }
    return(NULL);
    }


void k2gui_cbox_freelist(void)

    {
    str0_free(&k2gui_cbox->filelist,&k2gui_cbox->filelist_na);
    }


static int same_folder(char *file1,char *file2)

    {
    char f1[512],f2[512];

    strncpy(f1,folder_name(file1),511);
    f1[511]='\0';
    strncpy(f2,folder_name(file2),511);
    f2[511]='\0';
    return(!wfile_filename_compare(f1,f2));
    }


static char *folder_name(char *filename)

    {
    static char path[512];

    strcpy(path,filename);
    wfile_make_absolute(path);
    wfile_basepath(path,NULL);
    return(path);
    }

/*
** Wait for conversion dialog box messages
**
** Returns:
**      bit 0:  1 if dialog box closed from button press
**              0 if dialog box closed from ESC press
**      bit 1:  1 if conversion completed normally.
**              0 if conversion was terminated early.
**
*/
static int k2gui_cbox_wait_for_conversion_dialog_box_messages(void)

    {
    int done;

    done=k2gui_osdep_window_proc_messages(&k2gui_cbox->mainwin,k2gui_cbox->semaphore,1,
                                          &k2gui_cbox->control[1]);
    k2gui_cbox->converting=0;
    /* If conversion aborted, terminate thread and cleanup */
    if (!done)
        {
        willusgui_thread_terminate(k2gui_cbox->pid,0);
        k2gui_cbox_conversion_thread_cleanup();
        }
    willusgui_semaphore_close(k2gui_cbox->semaphore);
    return((k2gui_cbox->status==1 ? 1 : 0) | (done ? 2 : 0));
    }


static void k2gui_cbox_conversion_thread_cleanup(void)

    {
    /* Release and close semaphore */
    willusgui_semaphore_release(k2gui_cbox->semaphore);
    }


void k2gui_cbox_set_files_completed(int nfiles,char *message)

    {
    char buf[256];
    int color;

    if (k2gui_cbox==NULL || !k2gui_cbox->converting)
        return;
    if (message==NULL)
        sprintf(buf,"%d of %d file%s completed.",nfiles,k2gui_cbox->num_files,k2gui_cbox->num_files==1?"":"s");
    else
        {
        strncpy(buf,message,255);
        buf[255]='\0';
        }
    color=0x40ff40;
    if (k2gui_cbox->error_count>0)
        {
        if (message==NULL)
            sprintf(&buf[strlen(buf)],"  There w%s %d error%s--see log above.",
                    k2gui_cbox->error_count==1?"as":"ere",
                    k2gui_cbox->error_count,
                    k2gui_cbox->error_count==1?"":"s");
        color=0x8080ff;
        }
    else if (nfiles==k2gui_cbox->num_files && message==NULL)
        {
        if (k2gui_cbox->num_files==1)
            strcat(buf,"  Conversion completed!");
        else
            strcat(buf,"  All conversions completed!");
        }
    k2gui_cbox_update_progress_bar(2,(double)nfiles/k2gui_cbox->num_files,color,buf);
    }


void k2gui_cbox_set_pages_completed(int n,char *message)

    {
    char buf[MAXFILENAMELEN+80]; /* More room, v2.22 */
    int color;
    double progress;

    if (k2gui_cbox==NULL || !k2gui_cbox->converting)
        return;
    color=0xd0ffd0;
    if (k2gui_cbox->num_pages>0)
        progress=(double)n/k2gui_cbox->num_pages;
    else
        progress=0.;
    if (message==NULL)
        sprintf(buf,"%s: %d of %d pages completed.",k2gui_cbox->filename,n,k2gui_cbox->num_pages);
    else
        if (in_string(message,"cannot")>=0)
            {
            color=0xd0d0ff;
            progress=1.;
            }
    k2gui_cbox_update_progress_bar(1,progress,color,message==NULL?buf:message);
    }


void k2gui_cbox_set_num_files(int nfiles)

    {
    if (k2gui_cbox!=NULL && k2gui_cbox->converting)
        k2gui_cbox->num_files=nfiles;
    }


void k2gui_cbox_set_num_pages(int npages)

    {
    if (k2gui_cbox!=NULL && k2gui_cbox->converting)
        k2gui_cbox->num_pages=npages;
    }


void k2gui_cbox_set_filename(char *name)

    {
    if (k2gui_cbox!=NULL && k2gui_cbox->converting)
        {
        strncpy(k2gui_cbox->filename,k2gui_short_name(name),255);
        k2gui_cbox->filename[255]='\0';
        }
    }


void k2gui_cbox_set_error_count(int ecount)

    {
    if (k2gui_cbox!=NULL)
        {
        k2gui_cbox->error_count=ecount;
#if (WILLUSDEBUGX & 0x2000)
printf("\n error count set to %d\n\n",k2gui_cbox->error_count);
#endif
        }
    }


void k2gui_cbox_increment_error_count(void)

    {
    if (k2gui_cbox!=NULL && k2gui_cbox->converting)
        {
        k2gui_cbox->error_count++;
#if (WILLUSDEBUGX & 0x2000)
printf("\n error count incremented to %d\n\n",k2gui_cbox->error_count);
#endif
        }
    }


int k2gui_cbox_vprintf(FILE *f,char *fmt,va_list args)

    {
    static char *funcname="k2gui_cbox_vprintf";
    char prbuf[1024];
    char *buf;
    int i,j,status,nlines;

    if (k2gui_cbox==NULL || k2gui_cbox->control[0].handle==NULL || k2gui_cbox->ncontrols<1)
        return(-1);
    status=vsprintf(prbuf,fmt,args);
    willus_mem_alloc_warn((void **)&buf,strlen(prbuf)*2,funcname,10);
    for (i=j=0;prbuf[i]!='\0';i++)
        {
        /* Insert CRs before LFs */
        if (prbuf[i]=='\r' && prbuf[i+1]=='\n')
            {
            buf[j++]=prbuf[i++];
            buf[j++]=prbuf[i];
            continue;
            }
        if (prbuf[i]=='\n')
            {
            buf[j++]='\r';
            buf[j++]=prbuf[i];
            continue;
            }
        /* Remove any ANSI color code */
        if (prbuf[i]=='\x1b' && prbuf[i+1]=='[')
            {
            for (i+=2;prbuf[i]!='\0' && (tolower(prbuf[i])<'a' || tolower(prbuf[i])>'z');i++);
            if (prbuf[i]=='\0')
                break;
            continue;
            }
        buf[j++]=prbuf[i];
        }
    buf[j]='\0';
    strbuf_sprintf(&k2gui_cbox->buf,"%s",buf);
    nlines=willusgui_control_nlines(&k2gui_cbox->control[0]);
    willusgui_control_set_text(&k2gui_cbox->control[0],strbuf_lineno(&k2gui_cbox->buf,-nlines));
    willusgui_control_scroll_to_bottom(&k2gui_cbox->control[0]);
    willus_mem_free((double **)&buf,funcname);
    return(status);
    }


void k2gui_cbox_final_print(void)

    {
    willusgui_control_set_text(&k2gui_cbox->control[0],k2gui_cbox->buf.s);
    willusgui_control_scroll_to_bottom(&k2gui_cbox->control[0]);
    }


/* Clean up */
void k2gui_cbox_terminate_conversion(void)

    {
k2printf("Releasing semaphore.\r\n");
    willusgui_semaphore_release(k2gui_cbox->semaphore);
    willusgui_thread_exit(0);
    }
    

static void k2gui_cbox_update_progress_bar(int index,double progress,int color,char *label)

     {
     int x1,y1,w,h;
     WILLUSGUIRECT rect;
     WILLUSGUIRECT drect;

     if (progress<0.)
         progress=0.;
     if (progress>1.)
         progress=1.;
     willusgui_window_get_useable_rect(&k2gui_cbox->mainwin,&rect);
     w=(rect.right-rect.left)*.95;
     h=k2gui_cbox->bf.size*1.4;
     x1=rect.left+(rect.right-rect.left-w)/2;
     y1=k2gui_cbox->control[1].rect.top - h*.05 - h*1.15*(3-index);
     drect.left=x1+1;
     drect.right=x1+w*progress+1;
     drect.top=y1;
     drect.bottom=y1+h;
     if (drect.right>drect.left)
         willusgui_window_draw_rect_filled(&k2gui_cbox->mainwin,&drect,color);
     drect.left=drect.right+1;
     drect.right=x1+w;
     if (drect.right>drect.left)
         willusgui_window_draw_rect_filled(&k2gui_cbox->mainwin,&drect,0xffffff);
     drect.left=x1;
     drect.right=x1+w+1;
     drect.bottom++;
     willusgui_window_draw_rect_outline(&k2gui_cbox->mainwin,&drect,0);
     willusgui_window_text_render(&k2gui_cbox->mainwin,&k2gui_cbox->bf,label,
                                    (int)(x1+w/2),(int)(y1+h*.2),0,-1,1,NULL);
     }
     

static void k2gui_cbox_message_box_add_children(char *buttonlabel[],int buttons_only)

    {
    int i,width,w,nb,dx,dx1,x1,y1;
    WILLUSGUIRECT rect;
    WILLUSGUIRECT brect[3];
    WILLUSGUICONTROL *control;
    /*
    static char *buttonlabel[] = {"Abort","",""};
    */

/*
    {
    HWND dummy;
    DWORD bclass;

    dummy = CreateWindow("button",NULL,WS_CHILD|BS_OWNERDRAW,
                         0,0,0,0,k2gui_cbox->hwnd,(HMENU)0,k2gui_cbox->hinstance,NULL);
    bclass = GetClassLong(dummy,GCL_STYLE);
    SetClassLong(dummy,GCL_STYLE,bclass & ~CS_DBLCLKS);
    DestroyWindow(dummy);
    }
*/
    willusgui_window_get_useable_rect(&k2gui_cbox->mainwin,&rect);
    width=rect.right-rect.left;
    y1=rect.bottom - (int)k2gui_cbox->bf.size*1.5;
    for (nb=w=0,i=1;i<=3;i++)
        {
        if (buttonlabel[i-1][0]=='\0')
            continue;
        willusgui_window_text_extents(&k2gui_cbox->mainwin,&k2gui_cbox->bf,buttonlabel[i-1],&brect[i-1]);
        brect[i-1].right += 4*k2gui_cbox->bf.size;
        w += brect[i-1].right;
        nb++;
        }
    dx=(width-6-w)/(nb+1);
    dx1=k2gui_cbox->bf.size;
    if (dx > dx1)
        dx=dx1;
    if (nb==0)
        x1=rect.left+width/2;
    else
        x1=rect.left+(width-6-w-dx*(nb-1))/2;

    /* Edit box */
    if (!buttons_only)
        {
        control=&k2gui_cbox->control[0];
        willusgui_control_init(control);
        control->attrib = WILLUSGUICONTROL_ATTRIB_READONLY | WILLUSGUICONTROL_ATTRIB_MULTILINE 
                             | WILLUSGUICONTROL_ATTRIB_SCROLLBARS;
        control->rect.left = rect.left + width*0.02;
        control->rect.right = rect.left + width*0.95;
        control->rect.top = rect.top + k2gui_cbox->mf.size/4;
        control->rect.bottom = (y1 - k2gui_cbox->bf.size*3.5);
        control->font.size = k2gui_cbox->mf.size;
        willusgui_font_get(&control->font);
        control->type=WILLUSGUICONTROL_TYPE_EDITBOX;
        control->index=10;
        strcpy(control->name,"k2pdfopt output");
        control->parent=&k2gui_cbox->mainwin;
        willusgui_control_create(control);
        }
    k2gui_cbox->ncontrols=1;

    /* Button */
    if (buttons_only)
        k2gui_cbox_draw_defbutton_border(0);
    for (i=1;i<=3;i++)
        {
        control=&k2gui_cbox->control[i];
        if (control->handle!=NULL)
            willusgui_control_close(control);
        willusgui_control_init(control);
        strcpy(control->name,buttonlabel[i-1]);
        if (control->name[0]=='\0')
            continue;
        control->color=0xf0f0f0;
        /* defbutton=(control->text[0]=='*'); */
        control->attrib = 0;
        control->rect.left = x1;
        control->rect.right = x1+brect[i-1].right;
        control->rect.top = y1;
        control->rect.bottom = y1+k2gui_cbox->bf.size*1.2;
        control->font.size = k2gui_cbox->bf.size;
        willusgui_font_get(&control->font);
        control->type=WILLUSGUICONTROL_TYPE_BUTTON;
        control->index=2+i;
        control->parent=&k2gui_cbox->mainwin;
        willusgui_control_create(control);
        k2gui_cbox->ncontrols++;
        x1 += (control->rect.right-control->rect.left)+dx;
        }
    k2gui_cbox_draw_defbutton_border(1);
/*
dprintf(NULL,"msg=%s, k2gui_cbox->inbuf=%p, right-left=%d\n",
k2gui_cbox->msg,k2gui_cbox->inbuf,k2gui_cbox->aboutbox.right-k2gui_cbox->aboutbox.left);
*/
    }


void k2gui_cbox_draw_defbutton_border(int status)

    {
    WILLUSGUIRECT rect;
    int i,color;

    rect=k2gui_cbox->control[1].rect;
    color = status ? 0 : k2gui_cbox->rgbcolor;
    for (i=0;i<4;i++)
        {
        rect.top--;
        rect.bottom++;
        rect.left--;
        rect.right++;
        if (i>1)
            willusgui_window_draw_rect_outline(&k2gui_cbox->mainwin,&rect,color);
        }
    }


void k2gui_cbox_destroy(void)

    {
    int i;

    if (!k2gui_cbox->converting)
        return;
    for (i=k2gui_cbox->ncontrols-1;i>=0;i--)
        willusgui_control_close(&k2gui_cbox->control[i]);
    k2gui_cbox->ncontrols=0;
    willusgui_font_release(&k2gui_cbox->mf);
    willusgui_font_release(&k2gui_cbox->bf);
    willusgui_control_close(&k2gui_cbox->mainwin);
    /* UnregisterClass(k2gui_cbox->class,k2gui_cbox->hinstance); */
    k2gui_cbox->converting=0;
    }


int k2gui_cbox_conversion_successful(void)

    {
    return(k2gui_cbox->successful);
    }
#endif /* HAVE_K2GUI */







k2pdfopt_v2.54/k2pdfoptlib/bmpregion.c

/*
** bmpregion.c    Functions to handle BMPREGION structure.  These
**                are more-or-less generic functions that don't depend
**                heavily on k2pdfopt settings.
**
** Copyright (C) 2020  http://willus.com
**
** This program is free software: you can redistribute it and/or modify
** it under the terms of the GNU Affero General Public License as
** published by the Free Software Foundation, either version 3 of the
** License, or (at your option) any later version.
**
** This program is distributed in the hope that it will be useful,
** but WITHOUT ANY WARRANTY; without even the implied warranty of
** MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
** GNU Affero General Public License for more details.
**
** You should have received a copy of the GNU Affero General Public License
** along with this program.  If not, see <http://www.gnu.org/licenses/>.
**
*/

#include "k2pdfopt.h"

/* Didn't work out in v2.52 */
/*
static void bmpregion_get_rowcount_assuming_text(int *rowcount,BMPREGION *region,TEXTROW *bbox);
*/
static void trim_to(int *count,int *i1,int i2,double gaplen,int dpi,double defect_size_pts);
static int height2_calc(int *rc,int n);
static void bmpregion_count_text_row_pixels(BMPREGION *region,int *gw,int *copt,int *ngaps,
                                            K2PDFOPT_SETTINGS *k2settings);
static void bmpregion_find_gaps(BMPREGION *region,int *bp,int *gw,int *copt,int *ngaps);
static int get_word_gap_threshold(int *copt0,int *gw0,int ngaps,int dr,int row_width,
                                  BMPREGION *region,K2PDFOPT_SETTINGS *k2settings);
/*
static int word_longer_than(int gap_thresh,int *gw,int *copt,int ngaps,int display_width,
                            BMPREGION *region);
*/


int bmpregion_row_black_count(BMPREGION *region,int r0)

    {
    unsigned char *p;
    int i,nc,c;

    p=bmp_rowptr_from_top(region->bmp8,r0)+region->c1;
    nc=region->c2-region->c1+1;
    for (c=i=0;i<nc;i++,p++)
        if (p[0]<region->bgcolor)
            c++;
    return(c);
    }


int bmpregion_col_black_count(BMPREGION *region,int c0)

    {
    unsigned char *p;
    int i,nr,c,bw;

    bw=bmp_bytewidth(region->bmp8);
    p=bmp_rowptr_from_top(region->bmp8,region->r1)+c0;
    nr=region->r2-region->r1+1;
    for (c=i=0;i<nr;i++,p+=bw)
        if (p[0]<region->bgcolor)
            c++;
    return(c);
    }


// #if (defined(WILLUSDEBUGX) || defined(WILLUSDEBUG))
void bmpregion_write(BMPREGION *region,char *filename)

    {
    int i,bpp;
    WILLUSBITMAP *bmp,_bmp;

    bmp=&_bmp;
    bmp_init(bmp);
    bmp->width=region->c2-region->c1+1;
    bmp->height=region->r2-region->r1+1;
    bmp->bpp=region->bmp->bpp;
    bpp=bmp->bpp==8?1:3;
    bmp_alloc(bmp);
    for (i=0;i<256;i++)
        bmp->red[i]=bmp->green[i]=bmp->blue[i]=i;
    for (i=0;i<bmp->height;i++)
        {
        unsigned char *s,*d;
        s=bmp_rowptr_from_top(region->bmp,region->r1+i)+region->c1*bpp;
        d=bmp_rowptr_from_top(bmp,i);
        memcpy(d,s,bmp->width*bpp);
        }
    bmp_write(bmp,filename,stdout,97);
    bmp_free(bmp);
    }
// #endif

void bmpregion_row_histogram(BMPREGION *region)

    {
    static char *funcname="bmpregion_row_histogram";
    WILLUSBITMAP *src;
    FILE *out;
    int *rowcount;
    int *hist;
    int i,j,nn;

    src=region->bmp8;
    if (src==NULL)
        return;
    willus_dmem_alloc_warn(6,(void **)&rowcount,(region->r2-region->r1+1)*sizeof(int),funcname,10);
    willus_dmem_alloc_warn(7,(void **)&hist,(region->c2-region->c1+2)*sizeof(int),funcname,10);
    for (j=region->r1;j<=region->r2;j++)
        {
        unsigned char *p;
        p=bmp_rowptr_from_top(src,j)+region->c1;
        rowcount[j-region->r1]=0;
        for (i=region->c1;i<=region->c2;i++,p++)
            if (p[0]<region->bgcolor)
                rowcount[j-region->r1]++;
        }
    for (i=region->c1;i<=region->c2;i++)
        hist[i-region->c1]=0;
    for (i=region->r1;i<=region->r2;i++)
        hist[rowcount[i-region->r1]]++;
    for (i=region->c2-region->c1+1;i>=0;i--)
        if (hist[i]>0)
            break;
    nn=i;
    out=fopen("hist.ep","w");
    if (out!=NULL)
        {
        for (i=0;i<=nn;i++)
            fprintf(out,"%5d %5d\n",i,hist[i]);
        fclose(out);
        }
    out=fopen("rowcount.ep","w");
    if (out!=NULL)
        {
        for (i=0;i<region->r2-region->r1+1;i++)
            fprintf(out,"%5d %5d\n",i,rowcount[i]);
        fclose(out);
        }
    willus_dmem_free(7,(double **)&hist,funcname);
    willus_dmem_free(6,(double **)&rowcount,funcname);
    }


/*
** Return 0 if there are dark pixels in the region.  NZ otherwise.
*/
int bmpregion_is_clear(BMPREGION *region,int *row_black_count,int *col_black_count,
                       int *col_pix_count,int rpc,double gt_in)

    {
    int nr,nc,r,c,pt,mindim;

#if (WILLUSDEBUGX & 128)
printf("@bmpregion_is_clear(rpc=%d, gt_in=%g), region->dpi=%d\n",rpc,gt_in,region->dpi);
#endif
    pt=(int)(gt_in*region->dpi*(region->c2-region->c1+1)+.5);
    if (pt<0)
        pt=0;
    /*
    ** Fast way to count dark pixels, but requires big array
    */
    if (col_pix_count!=NULL && rpc>0)
        {
        int i;
        if (region->r1>0)
            for (c=0,i=region->c1;i<=region->c2;i++)
                {
                c += col_pix_count[i*rpc+region->r2] - col_pix_count[i*rpc+(region->r1-1)];
                if (c>pt)
                    return(0);
                }
        else
            for (c=0,i=region->c1;i<=region->c2;i++)
                {
                c += col_pix_count[i*rpc+region->r2];
                if (c>pt)
                    return(0);
                }
        return(pt<=0 ? 1 : 1+(int)10*c/pt);
        }
        
    /*
    ** row_black_count[] doesn't necessarily match up to this particular region's columns.
    ** So if row_black_count[] == 0, the row is clear, otherwise it has to be counted.
    ** because the columns are a subset.
    */
    nr=region->r2-region->r1+1;
    nc=region->c2-region->c1+1;
    mindim = nr>nc ? nc : nr;
    if (mindim > 5)
        {
        int i,bcc,brc;

        /*
        ** Determine most efficient way to see if the shaft is clear
        */
        for (bcc=0,i=region->c1;i<=region->c2;i++)
            if (col_black_count[i]==0)
                bcc++;
        for (brc=0,i=region->r1;i<=region->r2;i++)
            if (row_black_count[i]==0)
                brc++;

        /*
        ** Count dark pixels by columns
        */
        if (bcc*(region->r2-region->r1+1) > 2*brc*(region->c2-region->c1+1))
            {
            int col;

            for (c=0,col=region->c1;col<=region->c2;col++)
                {
                if (col<0 || col>=region->bmp8->width)
                    continue;
                if (col_black_count[col]==0)
                    continue;
                c+=bmpregion_col_black_count(region,col);
                if (c>pt)
                    return(0);
                }
            return(pt<=0 ? 1 : 1+(int)10*c/pt);
            }
        }

    /*
    ** Count dark pixels by rows
    */
    for (c=0,r=region->r1;r<=region->r2;r++)
        {
        if (r<0 || r>=region->bmp8->height)
            continue;
        if (row_black_count[r]==0)
            continue;
        c+=bmpregion_row_black_count(region,r);
        if (c>pt)
            return(0);
        }
/*
k2printf("(%d,%d)-(%d,%d):  c=%d, pt=%d (gt_in=%g)\n",
region->c1,region->r1,region->c2,region->r2,c,pt,gt_in);
*/
    return(pt<=0 ? 1 : 1+(int)10*c/pt);
    }


/*
** Sets region->c1,c2,r1,r2 directly.
** Must have region initialized and dpi, bmp, and bmp8 set.
** Changes bbox.type to UNDETERMINED.
*/
void bmpregion_trim_to_crop_margins(BMPREGION *region,MASTERINFO *masterinfo,
                                    K2PDFOPT_SETTINGS *k2settings)

    {
    int i,n;
    double margins_inches[4];

    region->c1=0;
    region->c2=region->bmp->width-1;
    region->r1=0;
    region->r2=region->bmp->height-1;
    for (i=0;i<4;i++)
        if (k2settings->srccropmargins.units[i]==UNITS_TRIMMED)
            break;
    if (i<4)
        bmpregion_trim_margins(region,k2settings,0xf);
    masterinfo_get_margins(k2settings,margins_inches,&k2settings->srccropmargins,
                           masterinfo,region);
    n=(int)(0.5+margins_inches[0]*region->dpi);
    if (n>region->bmp->width)
        n=region->bmp->width;
    region->c1=n;
    n=(int)(0.5+margins_inches[2]*region->dpi);
    if (n>region->bmp->width)
        n=region->bmp->width;
    region->c2=region->bmp->width-1-n;
    n=(int)(0.5+margins_inches[1]*region->dpi);
    if (n>region->bmp->height)
        n=region->bmp->height;
    region->r1=n;
    n=(int)(0.5+margins_inches[3]*region->dpi);
    if (n>region->bmp->height)
        n=region->bmp->height;
    region->r2=region->bmp->height-1-n;
    region->bbox.type=REGION_TYPE_UNDETERMINED;
    }

/*
** 1 = column 1 too short
** 2 = column 2 too short
** 3 = both too short
** 0 = both okay
** Both columns must pass height requirement.
**
** Also, if gap between columns > max_column_gap_inches, fails test. (8-31-12)
**
*/
int bmpregion_column_height_and_gap_test(BMPREGION *column,BMPREGION *region,
                                        K2PDFOPT_SETTINGS *k2settings,int r1,int r2,int cmid)

    {
    int min_height_pixels,status;

    status=0;
    min_height_pixels=k2settings->min_column_height_inches*region->dpi;
    bmpregion_copy(&column[0],region,0);
    column[0].r1=r1;
    column[0].r2=r2;
    column[0].c2=cmid-1;
    column[0].bbox.type=REGION_TYPE_UNDETERMINED;
    bmpregion_trim_margins(&column[0],k2settings,0xf);
/*
k2printf("    COL1:  pix=%d (%d - %d)\n",newregion->r2-newregion->r1+1,newregion->r1,newregion->r2);
*/
    if (column[0].r2-column[0].r1+1 < min_height_pixels)
        status |= 1;
    bmpregion_copy(&column[1],region,0);
    column[1].r1=r1;
    column[1].r2=r2;
    column[1].c1=cmid;
    column[1].c2=region->c2;
    column[1].bbox.type=REGION_TYPE_UNDETERMINED;
    bmpregion_trim_margins(&column[1],k2settings,0xf);
/*
k2printf("    COL2:  pix=%d (%d - %d)\n",newregion->r2-newregion->r1+1,newregion->r1,newregion->r2);
*/
    if (column[1].r2-column[1].r1+1 < min_height_pixels)
        status |= 2;
    /* Make sure gap between columns is not too large */
    if (k2settings->max_column_gap_inches>=0. && column[1].c1-column[0].c2-1 > k2settings->max_column_gap_inches*region->dpi)
        status |= 4;
    return(status);
    }


void bmpregion_init(BMPREGION *region)

    {
    region->bmp=region->bmp8=region->marked=NULL;
    region->dpi=0;
    region->pageno=0;
    region->rotdeg=0;
    region->c1=region->c2=0;
    region->r1=region->r2=0;
    region->colcount=NULL;
    region->rowcount=NULL;
    textrows_init(&region->textrows);
    textrow_init(&region->bbox);
    region->wrectmaps=NULL;
    region->k2pagebreakmarks=NULL;
    region->k2pagebreakmarks_allocated=0;
    }


void bmpregion_k2pagebreakmarks_allocate(BMPREGION *region)

    {
    static char *funcname="bmpregion_k2pagebreakmarks_allocate";

    bmpregion_k2pagebreakmarks_free(region);
    willus_dmem_alloc_warn(44,(void **)&region->k2pagebreakmarks,sizeof(K2PAGEBREAKMARKS),
                               funcname,10);
    region->k2pagebreakmarks_allocated=1;
    region->k2pagebreakmarks->n=0;
    }


void bmpregion_k2pagebreakmarks_free(BMPREGION *region)

    {
    static char *funcname="bmpregion_k2pagebreakmarks_free";

    if (region->k2pagebreakmarks!=NULL && region->k2pagebreakmarks_allocated)
        {
        willus_dmem_free(44,(double **)&region->k2pagebreakmarks,funcname);
        region->k2pagebreakmarks_allocated=0;
        }
    else
        region->k2pagebreakmarks=NULL;
    }


void bmpregion_free(BMPREGION *region)

    {
    static char *funcname="bmpregion_free";

    bmpregion_k2pagebreakmarks_free(region);
    willus_dmem_free(11,(double **)&region->rowcount,funcname);
    willus_dmem_free(10,(double **)&region->colcount,funcname);
    textrows_free(&region->textrows);
    }


/*
** New function in v2.36 to assess whether a region is blank
** Somewhat heuristic.
*/
int bmpregion_is_blank(BMPREGION *srcregion,K2PDFOPT_SETTINGS *k2settings)

    {
    BMPREGION region;
    double a1,a2;

    bmpregion_init(&region);
    bmpregion_copy(&region,srcregion,0);
    bmpregion_trim_margins(&region,k2settings,0xf);
    bmpregion_free(&region);
    a1=(double)srcregion->bmp->width*srcregion->bmp->height;
    a2=(double)(region.c2-region.c1+1)*(region.r2-region.r1+1);
#if (WILLUSDEBUGX & 0x200)
printf("a1=%g, a2=%g, a2/a1=%g\n",a1,a2,a2/a1);
#endif
    return(region.c2-region.c1<=5 || region.r2-region.r1<=5 || a2/a1<1e-4);
    }


/*
** Doesn't copy the colcount / rowcount pointers--those get NULLed.
*/
void bmpregion_copy(BMPREGION *dst,BMPREGION *src,int copy_text_rows)

    {
    TEXTROWS dtr;

    bmpregion_free(dst);
    dtr=dst->textrows;
    (*dst)=(*src);
    dst->k2pagebreakmarks_allocated=0;
    dst->textrows=dtr;
    textrows_clear(&dst->textrows);
    if (copy_text_rows)
        {
        int i;

        for (i=0;i<src->textrows.n;i++)
            textrows_add_textrow(&dst->textrows,&src->textrows.textrow[i]);
        }
    dst->colcount=dst->rowcount=NULL;
    }



/*
** Row base is where row dist crosses 50% on r2 side.
** Font size is where row dist crosses 5% on other side (r1 side).
** Lowercase font size is where row dist crosses 50% on r1 side.
**
** For 12 pt font:
**     Single spacing is 14.66 pts (Calibri), 13.82 pts (Times), 13.81 pts (Arial)
**     Size of cap letter is 7.7 pts (Calibri), 8.1 pts (Times), 8.7 pts (Arial)
**     Size of small letter is 5.7 pts (Calibri), 5.6 pts (Times), 6.5 pts (Arial)
** Mean line spacing = 1.15 - 1.22 (~1.16)
** Mean cap height = 0.68
** Mean small letter height = 0.49
** 
*/
void bmpregion_calc_bbox(BMPREGION *region,K2PDFOPT_SETTINGS *k2settings,int calc_text_params)

    {
    int i,j,n; /* ,r1,r2,dr1,dr2,dr,vtrim,vspace; */
    int maxcount,mc2,h2;
    double f;
    int *colcount,*rowcount;
    static char *funcname="bmpregion_calc_bbox";
    TEXTROW *bbox;

#if (WILLUSDEBUGX & 2)
{
printf("@bmpregion_calc_bbox(%d,%d)-(%d,%d)\n",region->c1,region->r1,region->c2,region->r2);
printf("    bmp8 = %d x %d\n",region->bmp8->width,region->bmp8->height);
printf("    region->colcount=%p\n",region->colcount);
printf("    region->rowcount=%p\n",region->rowcount);
}
#endif
    if (region->c2 > region->bmp8->width-1 || region->c2 > region->bmp->width-1
         || region->r2 > region->bmp8->height-1 || region->r2 > region->bmp->height-1)
        {
        printf("Internal error:  Bad c1/r1/c2/r2 vals @ bmpregion_calc_bbox!\n");
        printf("    region = (%d,%d)-(%d,%d)\n",region->c1,region->r1,region->c2,region->r2);
        printf("    bmp8 = %d x %d\n",region->bmp8->width,region->bmp8->height);
        printf("    bmp = %d x %d\n",region->bmp->width,region->bmp->height);
        printf("\nPlease contact author.\n");
        printf("\nProgram aborted.\n");
        exit(10);
        }
    bbox=&region->bbox;
    bbox->c1=region->c1;
    bbox->c2=region->c2;
    bbox->r1=region->r1;
    bbox->r2=region->r2;
    /*
    if ((bbox->type & BBOX_CALCED) && (!calc_text_params || (bbox->type & BBOX_TEXT_PARAMS)))
        return;
    */
    if (region->colcount==NULL)
        willus_dmem_alloc_warn(10,(void **)&region->colcount,sizeof(int)*region->bmp8->width,
                               funcname,10);
    colcount=region->colcount;
    if (region->rowcount==NULL)
        willus_dmem_alloc_warn(11,(void **)&region->rowcount,sizeof(int)*region->bmp8->height,
                               funcname,10);
    rowcount=region->rowcount;
    n=bbox->c2-bbox->c1+1;
#if (WILLUSDEBUGX & 2)
k2printf("Trim:  reg=(%d,%d) - (%d,%d)\n",bbox->c1,bbox->r1,bbox->c2,bbox->r2);
/*
if (bbox->c2+1 > cca || bbox->r2+1 > rca)
{
k2printf("A ha 0!\n");
exit(10);
}
*/
#endif

    memset(colcount,0,(bbox->c2+1)*sizeof(int));
    memset(rowcount,0,(bbox->r2+1)*sizeof(int));
    for (j=bbox->r1;j<=bbox->r2;j++)
        {
        unsigned char *p;
        p=bmp_rowptr_from_top(region->bmp8,j)+bbox->c1;
        for (i=0;i<n;i++,p++)
            if (p[0]<region->bgcolor)
                {
                rowcount[j]++;
                colcount[i+bbox->c1]++;
                }
        }
#if (WILLUSDEBUGX & 0x2)
{
if (region->rowcount!=NULL && region->r1>6690 && region->r1<6800)
{
int i;
printf("STANDARD rowcount\n");
printf("/sa l \"standard proc\" 2\n");
for (i=region->r1;i<=region->r2;i++)
printf("        %d %d\n",i-6700,region->rowcount[i]);
printf("//nc\n");
}
}
#endif
    /*
    ** Trim excess margins
    */
    trim_to(colcount,&bbox->c1,bbox->c2,k2settings->src_left_to_right ? 2.0 : 4.0,
            region->dpi,k2settings->defect_size_pts);
    trim_to(colcount,&bbox->c2,bbox->c1,k2settings->src_left_to_right ? 4.0 : 2.0,
            region->dpi,k2settings->defect_size_pts);
    /*
    if (colcount0==NULL)
        willus_dmem_free(10,(double **)&colcount,funcname);
    */
    trim_to(rowcount,&bbox->r1,bbox->r2,4.0,region->dpi,k2settings->defect_size_pts);
    trim_to(rowcount,&bbox->r2,bbox->r1,4.0,region->dpi,k2settings->defect_size_pts);

/* Didn't help */
#if 0
    /* Save rowcounts into rc2 */
    rc2=NULL;
    willus_mem_alloc_warn((void **)&rc2,sizeof(int)*(bbox->r2+1),funcname,10);
    memcpy(rc2,rowcount,sizeof(int)*(bbox->r2+1));

    /* Recompute rowcounts assuming text */
    bmpregion_get_rowcount_assuming_text(rowcount,region,bbox);
#endif
#if (WILLUSDEBUGX & 0x2)
{
if (region->rowcount!=NULL && region->r1>6690 && region->r1<6800)
{
int i;
printf("rowcounts AFTER assuming text\n");
printf("/sa l \"assuming text\" 2\n");
for (i=region->r1;i<=region->r2;i++)
printf("        %d %d\n",i-6700,region->rowcount[i]);
printf("//nc\n");
}
}
#endif
    if (calc_text_params)
        {
        /* Text row statistics */
        maxcount=0;
        for (i=bbox->r1;i<=bbox->r2;i++)
            if (rowcount[i] > maxcount)
                maxcount = rowcount[i];
        mc2 = maxcount / 2;
        for (i=bbox->r2;i>=bbox->r1;i--)
            if (rowcount[i] > mc2)
                break;
        bbox->rowbase = i;
        for (i=bbox->r1;i<=bbox->r2;i++)
            if (rowcount[i] > mc2)
                break;
        bbox->h5050 = bbox->lcheight = bbox->rowbase-i+1;
        mc2 = maxcount / 20;
        for (i=bbox->r1;i<=bbox->r2;i++)
            if (rowcount[i] > mc2)
                break;
        bbox->capheight = bbox->rowbase-i+1;
        /*
        ** Sanity check capheight and lcheight
        ** height2_calc() changed in v2.33.
        */
        h2=height2_calc(&rowcount[bbox->r1],bbox->r2-bbox->r1+1);
#if (WILLUSDEBUGX & 8)
if (bbox->c2-bbox->c1 > 1500)
k2printf("reg %d x %d (%d,%d) - (%d,%d) h2=%d ch/h2=%g\n",bbox->c2-bbox->c1+1,bbox->r2-bbox->r1+1,bbox->c1,bbox->r1,bbox->c2,bbox->r2,h2,(double)bbox->capheight/h2);
#endif
#if (WILLUSDEBUGX & 16)
printf("capheight=%d, h2=%d\n",bbox->capheight,h2);
#endif
        if (bbox->capheight < h2*0.75)
            bbox->capheight = h2;
        f=(double)bbox->lcheight/bbox->capheight;
        if (f<0.55)
            bbox->lcheight = (int)(0.72*bbox->capheight+.5);
        /*
        ** v2.52--does this make sense?  If lcheight and capheight are close
        ** together, we should assume that lcheight is right and adjust capheight,
        ** not the other way around.  Is it more likely that there are no caps
        ** or high letters (e.g. d, f, h, k, l), or that there are a ton of them?
        */
        else if (f>0.85)
            bbox->lcheight = (int)(0.72*bbox->capheight+.5);
#if (WILLUSDEBUGX & 8)
if (bbox->c2-bbox->c1 > 1500)
k2printf("    lcheight final = %d\n",bbox->lcheight);
#endif
#if (WILLUSDEBUGX & 16)
/*
if (bbox->c2-bbox->c1 > 1500 && bbox->r2-bbox->r1 < 100)
*/
if (bbox->lcheight==42)
{
static int append=0;
FILE *f;
int i;
printf("lcheight=%d, h2=%d, capheight=%d, h5050=%d\n",bbox->lcheight,h2,bbox->capheight,bbox->h5050);
f=fopen("textrows.ep",append==0?"w":"a");
append=1;
for (i=bbox->r1;i<=bbox->r2;i++)
fprintf(f,"%d %g\n",bbox->rowbase-i,(double)rowcount[i]/maxcount);
fprintf(f,"//nc\n");
fclose(f);
}
#endif
        }
/* Didn't help */
/*
    memcpy(rowcount,rc2,sizeof(int)*(bbox->r2+1));
    willus_mem_free((double **)&rc2,funcname);
*/
/*
    else
        {
        bbox->h5050 = bbox->r2-bbox->r1+1;
        bbox->capheight = 0.68*(bbox->r2-bbox->r1+1);
        bbox->lcheight = 0.5*(bbox->r2-bbox->r1+1);
        bbox->rowbase = bbox->r2;
        }
*/
#if (WILLUSDEBUGX & 2)
k2printf("trim:\n    reg->c1=%d, reg->c2=%d\n",bbox->c1,bbox->c2);
k2printf("    reg->r1=%d, reg->r2=%d, reg->rowbase=%d\n\n",bbox->r1,bbox->r2,bbox->rowbase);
if (bbox->r1==2135)
{
bmp_write(region->bmp8,"out.png",NULL,100);
wfile_written_info("out.png",stdout);
exit(10);
}
#endif
    /*
    if (rowcount0==NULL)
        willus_dmem_free(11,(double **)&rowcount,funcname);
    */
    }

/*
** v2.52
** For each column, only count the top-most and bottom-most black pixels in that column
** into the rowcount[] stats.  This prevents lowercase height from getting fooled by
** letters like e, a, s, A, H.
**
** DECIDED THIS DIDN'T REALLY HELP
*/
#if 0
static void bmpregion_get_rowcount_assuming_text(int *rowcount,BMPREGION *region,TEXTROW *bbox)

    {
    int i,n;
    n=bbox->c2-bbox->c1+1;
    memset(rowcount,0,(bbox->r2+1)*sizeof(int));
    for (i=0;i<n;i++)
        {
        unsigned char *p;
        int j,jmin;

        /* Find/count bottom black pixel(s) */
        p=bmp_rowptr_from_top(region->bmp8,bbox->r1)+bbox->c1+i;
        for (j=bbox->r1;j<=bbox->r2 && p[0]>=region->bgcolor;j++,p+=region->bmp8->width);
        if (j>bbox->r2)
            continue;
        for (;j<=bbox->r2 && p[0]<region->bgcolor;j++,p+=region->bmp8->width)
            rowcount[j]++;
        if (j>bbox->r2)
            continue;
        jmin=j; 
        /* Find/count top black pixel(s) */
        p=bmp_rowptr_from_top(region->bmp8,bbox->r2)+bbox->c1+i;
        for (j=bbox->r2;j>jmin && p[0]>=region->bgcolor;j--,p-=region->bmp8->width);
        if (j<=jmin)
            continue;
        for (;j>jmin && p[0]<region->bgcolor;j--,p-=region->bmp8->width)
            rowcount[j]++;
        }
    }
#endif


/*
** flags&1  : trim c1
** flags&2  : trim c2
** flags&4  : trim r1
** flags&8  : trim r2
** flags&16 : Find rowbase, font size, etc.
**
** Row base is where row dist crosses 50% on r2 side.
** Font size is where row dist crosses 5% on other side (r1 side).
** Lowercase font size is where row dist crosses 50% on r1 side.
**
** For 12 pt font:
**     Single spacing is 14.66 pts (Calibri), 13.82 pts (Times), 13.81 pts (Arial)
**     Size of cap letter is 7.7 pts (Calibri), 8.1 pts (Times), 8.7 pts (Arial)
**     Size of small letter is 5.7 pts (Calibri), 5.6 pts (Times), 6.5 pts (Arial)
** Mean line spacing = 1.15 - 1.22 (~1.16)
** Mean cap height = 0.68
** Mean small letter height = 0.49
** 
*/
void bmpregion_trim_margins(BMPREGION *region,K2PDFOPT_SETTINGS *k2settings,int flags)

    {
    bmpregion_calc_bbox(region,k2settings,flags&0x10);
    /* To detect a hyphen, we need to trim and calc text base row */
    /*
    (unnecessary as of v1.70--always done)
    if (flags&32)
        flags |= 0x1f;
    */
    if (flags&1)
        region->c1 = region->bbox.c1;
    if (flags&2)
        region->c2 = region->bbox.c2;
    if (flags&4)
        region->r1 = region->bbox.r1;
    if (flags&8)
        region->r2 = region->bbox.r2;
    }


static void trim_to(int *count,int *i1,int i2,double gaplen,int dpi,double defect_size_pts)

    {
    int del,dcount,igaplen,clevel,dlevel,defect_start,last_defect;

    igaplen=(int)(gaplen*dpi/72.);
    if (igaplen<1)
        igaplen=1;
    /* clevel=(int)(defect_size_pts*dpi/72./3.); */
    clevel=0;
    dlevel=(int)(pow(defect_size_pts*dpi/72.,2.)*PI/4.+.5);
    del=i2>(*i1) ? 1 : -1;
    defect_start=-1;
    last_defect=-1;
    dcount=0;
    for (;(*i1)!=i2;(*i1)=(*i1)+del)
        {
        if (count[(*i1)]<=clevel)
            {
            dcount=0;  /* Reset defect size */
            continue;
            }
        /* Mark found */
        if (dcount==0)
            {
            if (defect_start>=0)
                last_defect=defect_start;
            defect_start=(*i1);
            }
        dcount += count[(*i1)];
        if (dcount >= dlevel)
            {
            if (last_defect>=0 && abs(defect_start-last_defect)<=igaplen)
                (*i1)=last_defect;
            else
                (*i1)=defect_start;
            return;
            }
        }
    if (defect_start<0)
        return;
    if (last_defect<0)
        {
        (*i1)=defect_start;
        return;
        }
    if (abs(defect_start-last_defect)<=igaplen)
        (*i1)=last_defect;
    else
        (*i1)=defect_start;
    }

/*
** Calculate weighted height of a rectangular region.
** This weighted height is intended to be close to the height of
** a capital letter, or the height of the majority of the region.
**
*/
static int height2_calc(int *rc,int n)

    {
    int i,thresh,i1,h2;
    int *c;
    static char *funcname="height2_calc";
#if (WILLUSDEBUGX & 8)
    int cmax;
#endif

    if (n<=0)
        return(1);
    willus_dmem_alloc_warn(12,(void **)&c,sizeof(int)*n,funcname,10);
    memcpy(c,rc,n*sizeof(int));
    sorti(c,n);
#if (WILLUSDEBUGX & 8)
    cmax=c[n-1];
#endif
#if (WILLUSDEBUGX & 16)
{
static int append=0;
FILE *f;
f=fopen("tr2.ep",append?"a":"w");
append=1;
for (i=0;i<n;i++)
fprintf(f,"%g %g\n",(double)i/n,(double)c[i]/c[n-1]);
fprintf(f,"//nc\n");
fclose(f);
}
#endif
    /* for (i=0;i<n-1 && c[i]==0;i++); */
    /* v2.33:  change from c[(i+n)/3] to c[9*n/10]/2 */
    thresh=c[9*n/10]/2;
    willus_dmem_free(12,(double **)&c,funcname);
    for (i=0;i<n-1;i++)
        if (rc[i]>=thresh)
            break;
    i1=i;
    for (i=n-1;i>i1;i--)
        if (rc[i]>=thresh)
            break;
#if (WILLUSDEBUGX & 8)
// k2printf("thresh = %g, i1=%d, i2=%d\n",(double)thresh/cmax,i1,i);
#endif
    h2=i-i1+1; /* Guaranteed to be >=1 */
    return(h2);
    }


/*
** Does region end in a hyphen?  If so, fill in HYPHENINFO structure.
*/
void bmpregion_hyphen_detect(BMPREGION *region,int hyphen_detect,int left_to_right)

    {
    int i,j; /* ,r1,r2,dr1,dr2,dr,vtrim,vspace; */
    int width;
    int *r0,*r1,*r2,*r3;
    int rmin,rmax,rowbytes,nrmid,rsum;
    int cstart,cend,cdir;
    unsigned char *p;
    static char *funcname="bmpregion_hyphen_detect";
    TEXTROW *textrow;

#if (WILLUSDEBUGX & 16)
static int count=0;
char pngfile[MAXFILENAMELEN];
FILE *out;

count++;
k2printf("@bmpregion_hyphen_detect count=%d\n",count);
sprintf(pngfile,"word%04d.png",count);
bmpregion_write(region,pngfile);
sprintf(pngfile,"word%04d.txt",count);
out=fopen(pngfile,"w");
fprintf(out,"c1=%d, c2=%d, r1=%d, r2=%d\n",region->c1,region->c2,region->r1,region->r2);
fprintf(out,"lcheight=%d\n",region->bbox.lcheight);
#endif

    textrow=&region->bbox;
    textrow->hyphen.ch = -1;
    textrow->hyphen.c2 = -1;
    /*
    ** Deleted checks for number of text rows and whether region is a figure.
    ** (Since only called from wrapbmp, region must be text.)
    */
    /* Was incorrect before v2.02--had this:  if (hyphen_detect) */
    if (!hyphen_detect)
        {
#if (WILLUSDEBUGX & 16)
printf("    hyphen_detect is off.\n");
#endif
        return;
        }
    if (textrow->c2<0 || textrow->c1<0 || textrow->r1<0 || textrow->r2<0
            || textrow->rowbase<0 || textrow->capheight<0 || textrow->lcheight<0)
        {
#if (WILLUSDEBUGX & 16)
printf("    bad c1,c2,r1,r2,rowbase.\n");
#endif
        return;
        }
    width=textrow->c2-textrow->c1+1;
    if (width<2)
        {
#if (WILLUSDEBUGX & 16)
printf("    width < 2.\n");
#endif
        return;
        }
    willus_dmem_alloc_warn(27,(void **)&r0,sizeof(int)*4*width,funcname,10);
    r1=&r0[width];
    r2=&r1[width];
    r3=&r2[width];
    for (i=0;i<width;i++)
        r0[i]=r1[i]=r2[i]=r3[i]=-1;
    rmin=textrow->rowbase-textrow->capheight-textrow->lcheight*.04;
    if (rmin < textrow->r1)
        rmin = textrow->r1;
    rmax=textrow->rowbase+textrow->lcheight*.04;
    if (rmax > textrow->r2)
        rmax = textrow->r2;
    rowbytes=bmp_bytewidth(region->bmp8);
    p=bmp_rowptr_from_top(region->bmp8,0);
    nrmid=rsum=0;
    if (left_to_right)
        {
        cstart=textrow->c2;
        cend=textrow->c1-1;
        cdir=-1;
        }
    else
        {
        cstart=textrow->c1;
        cend=textrow->c2+1;
        cdir=1;
        }
#if (WILLUSDEBUGX & 16)
fprintf(out,"   j     r0     r1     r2     r3\n");
#endif
    for (j=cstart;j!=cend;j+=cdir)
        {
        int r,rmid,dr,drmax;

// k2printf("j=%d\n",j);
        rmid=(rmin+rmax)/2;
// k2printf("   rmid=%d\n",rmid);
        drmax=textrow->r2+1-rmid > rmid-textrow->r1+1 ? textrow->r2+1-rmid : rmid-textrow->r1+1;
        /* Find dark region closest to center line */
        for (dr=0;dr<drmax;dr++)
            {
            if (rmid+dr<=textrow->r2 && p[(rmid+dr)*rowbytes+j]<region->bgcolor)
                break;
            if (rmid-dr>=textrow->r1 && p[(rmid-dr)*rowbytes+j]<region->bgcolor)
                {
                dr=-dr;
                break;
                }
            }
#if (WILLUSDEBUGX & 16)
fprintf(out,"    dr=%d/%d, rmid+dr=%d, rmin=%d, rmax=%d, nrmid=%d\n",dr,drmax,rmid+dr,rmin,rmax,nrmid);
#endif
        /* No dark detected or mark is outside hyphen region? */
        /* Termination criterion #1 */
        if (dr>=drmax || (nrmid>2 && (double)nrmid/textrow->lcheight>.1 
                               && (rmid+dr<rmin || rmid+dr>rmax)))
            {
            if (textrow->hyphen.ch>=0 && dr>=drmax)
                continue;
            if (nrmid>2 && (double)nrmid/textrow->lcheight > .35)
                {
                textrow->hyphen.ch = j-cdir;
                textrow->hyphen.r1 = rmin;
                textrow->hyphen.r2 = rmax;
                }
            if (dr<drmax)
                {
                textrow->hyphen.c2=j;
                break;
                }
            continue;
            }
        if (textrow->hyphen.ch>=0)
            {
            textrow->hyphen.c2=j;
            break;
            }
        nrmid++;
        rmid += dr;
        /* Dark spot is outside expected hyphen area */
        /*
        if (rmid<rmin || rmid>rmax)
            {
            if (nrmid>0)
                break;
            continue;
            }
        */
        for (r=rmid;r>=textrow->r1;r--)
            if (p[r*rowbytes+j]>=region->bgcolor)
                break;
        r1[j-textrow->c1]=r+1;
        r0[j-textrow->c1]=-1;
        if (r>=textrow->r1)
            {
            for (;r>=textrow->r1;r--)
                if (p[r*rowbytes+j]<region->bgcolor)
                    break;
            if (r>=textrow->r1)
                r0[j-textrow->c1]=r;
            }
        for (r=rmid;r<=textrow->r2;r++)
            if (p[r*rowbytes+j]>=region->bgcolor)
                break;
        r2[j-textrow->c1]=r-1;
        r3[j-textrow->c1]=-1;
        if (r<=textrow->r2)
            {
            for (;r<=textrow->r2;r++)
                if (p[r*rowbytes+j]<region->bgcolor)
                    break;
            if (r<=textrow->r2)
                r3[j-textrow->c1]=r;
            }
#if (WILLUSDEBUGX & 16)
fprintf(out," %4d  %4d  %4d  %4d  %4d\n",j,r0[j-textrow->c1],r1[j-textrow->c1],r2[j-textrow->c1],r3[j-textrow->c1]);
#endif
        if (textrow->hyphen.c2<0 && (r0[j-textrow->c1]>=0 || r3[j-textrow->c1]>=0))
            textrow->hyphen.c2=j;
        /* Termination criterion #2 */
        if (nrmid>2 && (double)nrmid/textrow->lcheight > .35
                && (r1[j-textrow->c1] > rmax || r2[j-textrow->c1] < rmin))
            {
            textrow->hyphen.ch = j-cdir;
            textrow->hyphen.r1 = rmin;
            textrow->hyphen.r2 = rmax;
            if (textrow->hyphen.c2<0)
                textrow->hyphen.c2=j;
#if (WILLUSDEBUGX & 16)
fprintf(out,"  Termination #2\n");
#endif
            break;
            }
        // rc=(r1[j-textrow->c1]+r2[j-textrow->c1])/2;
        /* DQ possible hyphen if r1/r2 out of range */
        if (nrmid>1)
           {
           /* Too far away from last values? */
           if ((double)(rmin-r1[j-textrow->c1])/textrow->lcheight > .1
               || (double)(r2[j-textrow->c1]-rmax)/textrow->lcheight > .1)
{
#if (WILLUSDEBUGX & 16)
fprintf(out,"  Too far from last values.\n");
#endif
               break;
}
           if ((double)nrmid/textrow->lcheight > .1 && nrmid>1)
               {
               if ((double)fabs(rmin-r1[j-textrow->c1])/textrow->lcheight > .1
                   || (double)(rmax-r2[j-textrow->c1])/textrow->lcheight > .1)
{
#if (WILLUSDEBUGX & 16)
fprintf(out,"  Too far from last values (2).\n");
#endif
                   break;
}
               }
           }
        if (nrmid==1 || r1[j-textrow->c1]<rmin)
            rmin=r1[j-textrow->c1];
        if (nrmid==1 || r2[j-textrow->c1]>rmax)
            rmax=r2[j-textrow->c1];
        if ((double)nrmid/textrow->lcheight > .1 && nrmid>1)
            {
            double rmean;

            /* Can't be too thick */
            if ((double)(rmax-rmin+1)/textrow->lcheight > .55
                    || (double)(rmax-rmin+1)/textrow->lcheight < .05)
{
#if (WILLUSDEBUGX & 16)
fprintf(out,"  Too thick or too thin:  rmax=%d, rmin=%d, lch=%d rat=%g (.05 - .55).\n",
rmax,rmin,textrow->lcheight,(double)(rmax-rmin+1)/textrow->lcheight);
#endif
                break;
}
            /* Must be reasonably well centered above baseline */
            /* v2.33 -- changed to 0.25 to 0.85 (used to be 0.35 to 0.85) */
            rmean=(double)(rmax+rmin)/2;
            if ((double)(textrow->rowbase-rmean)/textrow->lcheight < 0.25
                  || (double)(textrow->rowbase-rmean)/textrow->lcheight > 0.85)
{
#if (WILLUSDEBUGX & 16)
fprintf(out,"  Not well centered (1).\n");
fprintf(out,"      rowbase=%d\n",textrow->rowbase);
fprintf(out,"      lcheight=%d\n",textrow->lcheight);
fprintf(out,"      rmin=%d, rmax=%d, rmean=%g\n",rmin,rmax,rmean);
fprintf(out,"      (rbase-rmean)/lh=%g\n",(textrow->rowbase-rmean)/textrow->lcheight);
fprintf(out,"      (Needs to be between 0.25 and 0.85.)\n");
#endif
                break;
}
            if ((double)(textrow->rowbase-rmax)/textrow->lcheight < 0.2
                  || (double)(textrow->rowbase-rmin)/textrow->lcheight > 0.92)
{
#if (WILLUSDEBUGX & 16)
fprintf(out,"  Not well centered (2).\n");
#endif
                break;
}
            }
        }
#if (WILLUSDEBUGX & 16)
fprintf(out,"   ch=%d, c2=%d, r1=%d, r2=%d\n",textrow->hyphen.ch,textrow->hyphen.c2,textrow->hyphen.r1,textrow->hyphen.r2);
#endif
    /* More sanity checks--better to miss a hyphen than falsely detect it. */
    if (textrow->hyphen.ch>=0)
        {
        double ar;
        /* If it's only a hyphen, then it's probably actually a dash--don't detect it. */
        if (textrow->hyphen.c2<0)
{
#if (WILLUSDEBUGX & 16)
fprintf(out,"  Probably a dash (no preceding letter).\n");
#endif
            textrow->hyphen.ch = -1;
}
        /* Check aspect ratio */
        ar=(double)(textrow->hyphen.r2-textrow->hyphen.r1)/nrmid;
        if (ar<0.08 || ar > 0.75)
{
#if (WILLUSDEBUGX & 16)
fprintf(out,"  Bad aspect ratio = %g (s/b between .08 and .75).\n",ar);
#endif
            textrow->hyphen.ch = -1;
}
        }
    willus_dmem_free(27,(double **)&r0,funcname);
#if (WILLUSDEBUGX & 16)
if (textrow->hyphen.ch>=0)
{
k2printf("\n\n   GOT HYPHEN.\n\n");
fprintf(out,"  HYPHEN DETECTED.\n");
}
fclose(out);
k2printf("   Exiting bmpregion_hyphen_detect\n");
#endif
    }


/*
** Return average text height in all rows excluding rows that are too tall.
*/
int bmpregion_textheight(BMPREGION *region,K2PDFOPT_SETTINGS *k2settings,int i1,int i2)

    {
    int j,i,n1,textheight;

#if (WILLUSDEBUGX & 1)
k2printf("@bmpregion_textheight:  region=(%d,%d) - (%d,%d)\n",region->c1,region->r1,region->c2,region->r2);
k2printf("    nrows = %d\n",i2-i1+1);
#endif
    for (j=0;j<3;j++)
        {
        for (n1=textheight=0,i=i1;i<=i2;i++)
            {
            TEXTROW *textrow;
            double ar,rh;

            textrow=&region->textrows.textrow[i];
            if (textrow->c2<textrow->c1)
                ar = 100.;
            else
                ar = (double)(textrow->r2-textrow->r1+1)/(double)(textrow->c2-textrow->c1+1);
            rh = (double)(textrow->r2-textrow->r1+1)/region->dpi;
            if (j==2 || (j>=1 && rh<=k2settings->no_wrap_height_limit_inches)
                     || (j==0 && rh<=k2settings->no_wrap_height_limit_inches && ar<=k2settings->no_wrap_ar_limit))
                {
                textheight += textrow->rowbase - textrow->r1+1;
                n1++;
                }
            }
        if (n1>0)
            break;
        }
    return((int)((double)textheight/n1+.5));
    }


int bmpregion_is_centered(BMPREGION *region,K2PDFOPT_SETTINGS *k2settings,int i1,int i2)

    {
    int i,cc;
    int textheight;

#if (WILLUSDEBUGX & 1)
k2printf("@bmpregion_is_centered:  region=(%d,%d) - (%d,%d)\n",region->c1,region->r1,region->c2,region->r2);
k2printf("    nrows = %d\n",i2-i1+1);
#endif
    textheight = bmpregion_textheight(region,k2settings,i1,i2);

    /*
    ** Does region appear to be centered?
    */
    for (cc=0,i=i1;i<=i2;i++)
        {
        double indent1,indent2;

#if (WILLUSDEBUGX & 1)
k2printf("    tr[%d].c1,c2 = %d, %d\n",i,region->textrows.textrow[i].c1,region->textrows.textrow[i].c2);
#endif
        indent1 = (double)(region->textrows.textrow[i].c1-region->c1) / textheight;
        indent2 = (double)(region->c2 - region->textrows.textrow[i].c2) / textheight;
#if (WILLUSDEBUGX & 1)
k2printf("    tr[%d].indent1,2 = %g, %g\n",i,indent1,indent2);
#endif
        /* If only one line and it spans the entire region, call it centered */
        /* Sometimes this won't be the right thing to to. */
        if (i1==i2 && indent1<.5 && indent2<.5)
{
#if (WILLUSDEBUGX & 1)
/*
k2printf("    One line default to bigger region (%s).\n",region->textrows.centered?"not centered":"centered");
*/
#endif
            return(1);
}
        if (fabs(indent1-indent2) > 1.5)
{
#if (WILLUSDEBUGX & 1)
k2printf("    Region not centered.\n");
#endif
            return(0);
}
        if (indent1 > 1.0)
            cc++;
        }
#if (WILLUSDEBUGX & 1)
k2printf("Region centering:  i=%d, i2=%d, cc=%d, ntr=%d\n",i,i2,cc,i2-i1+1);
#endif
    if (cc > (i2-i1+1)/2)
{
#if (WILLUSDEBUGX & 1)
k2printf("    Region is centered (enough obviously centered lines).\n");
#endif
        return(1);
}
#if (WILLUSDEBUGX & 1)
k2printf("    Not centered (not enough obviously centered lines).\n");
#endif
    return(0);
    }


/*
**
** Searches the region for vertical break points and stores them into
** the TEXTROWS structure.
**
*/
void bmpregion_find_textrows(BMPREGION *region,K2PDFOPT_SETTINGS *k2settings,
                             int dynamic_aperture,
                             int remove_small_rows,double minrowgap,
                             int join_figure_captions)

    {
    static char *funcname="bmpregion_find_textrows";
    int nr,i,brc,brcmin,dtrc,trc,figrow,labelrow;
    int rhmin_pix,rhmean_pixels;
    BMPREGION *newregion,_newregion;
    TEXTROWS *textrows;
    int *rowthresh;
    double min_fig_height,max_fig_gap,max_label_height;

#if (WILLUSDEBUGX & 0x800102)
k2printf("\nAt bmpregion_find_textrows(dyn_aprt=%d, remove_small=%d, joinfigcaps=%d)\n",
dynamic_aperture,remove_small_rows,join_figure_captions);
#endif
    min_fig_height=k2settings->dst_min_figure_height_in;
    max_fig_gap=0.16;
    max_label_height=0.5;
    /* Trim region (calculate bounding box) */
    bmpregion_trim_margins(region,k2settings,k2settings->src_trim ? 0xf : 0);
    newregion=&_newregion;
    bmpregion_init(newregion);
    bmpregion_copy(newregion,region,0);
    textrows=&region->textrows;
    if (k2settings->debug)
        k2printf("@bmpregion_find_textrows:  (%d,%d) - (%d,%d)\n",
                region->c1,region->r1,region->c2,region->r2);
    nr=region->r2-region->r1+1;
    willus_dmem_alloc_warn(15,(void **)&rowthresh,sizeof(int)*nr,funcname,10);
    brcmin = k2settings->max_vertical_gap_inches*region->dpi;
    bmpregion_fill_row_threshold_array(region,k2settings,dynamic_aperture,rowthresh,&rhmean_pixels);
#if (WILLUSDEBUGX & 0x2)
{
static int count=0;
if (!count)
{
bmp_write(region->bmp,"bigbmp.png",stdout,100);
count++;
}
}
k2printf("rhmean=%d\n",rhmean_pixels);
{
FILE *f;
static int count=0;
f=fopen("rthresh.ep",count==0?"w":"a");
count++;
k2printf("rowcount=%p\n",newregion->rowcount);
for (i=newregion->r1;i<=newregion->r2;i++)
{
nprintf(f,"%d\n",rowthresh[i-newregion->r1]);
k2printf("rowthresh[%4d]=%4d\n",i,rowthresh[i-newregion->r1]);
if (newregion->rowcount!=NULL)
k2printf("rowcount [%4d]=%4d\n",i,newregion->rowcount[i]);
}
nprintf(f,"//nc\n");
fclose(f);
}
#endif
    /* Minimum text row height required (pixels) */
    rhmin_pix = rhmean_pixels/3;
    if (rhmin_pix < .04*region->dpi)
        rhmin_pix = .04*region->dpi;
    if (rhmin_pix > .13*region->dpi)
        rhmin_pix = .13*region->dpi;
    if (rhmin_pix < 1)
        rhmin_pix = 1;
#if (WILLUSDEBUGX & 0x2)
printf("rhmin_pix = %d\n",rhmin_pix);
printf("brcmin = %d\n",brcmin);
#endif
    /*
    for (rmax=region->r2;rmax>region->r1;rmax--)
        if (rowthresh[rmax-region->r1]>10)
            break;
    */
    /*
    ** Look for gaps between rows in the region so that it can be broken into
    ** multiple "rows".
    **
    ** brc = consecutive blank pixel rows
    ** trc = consecutive non-blank pixel rows
    ** dtrc = number of non blank pixel rows since last dump
    */
    textrows_clear(textrows);
    for (labelrow=figrow=-1,dtrc=trc=brc=0,i=region->r1;i<=region->r2+1;i++)
        {
#if (WILLUSDEBUGX & 0x2)
printf("i=%d, dtrc=%d (nonblank since last dump), trc=%d (cons nb), brc=%d (cons blnk)\n",
i,dtrc,trc,brc);
printf("    rowthresh[i]=%d\n",rowthresh[i-region->r1]);
#endif
        /* Does row have few enough black pixels to be considered blank? */
        if (i>region->r2 || rowthresh[i-region->r1]<=10) 
            {
#if (WILLUSDEBUGX & 0x2)
printf("    (Blank row.)\n");
#endif
            trc=0;
            brc++;
            /*
            ** Max allowed white space between rows = max_vertical_gap_inches
            */
            if (dtrc==0 && i<=region->r2)
                {
                if (brc > brcmin)
                    newregion->r1++;
                continue;
                }
            /*
            ** Big enough blank gap, so add one row / line
            */
            if (dtrc+brc >= rhmin_pix || i>region->r2)
                {
                int i0,iopt;
                double region_height_inches;
                double gap_inches;

                if (dtrc<region->dpi*0.02)
                    dtrc=region->dpi*0.02;
                if (dtrc<2)
                    dtrc=2;
                /* Look for more optimum point */
                if (i<=region->r2)
                    {
                    for (i0=iopt=i;i<=region->r2 && i-i0<dtrc;i++)
                        {
                        if (rowthresh[i-region->r1]<rowthresh[iopt-region->r1])
                            {
                            iopt=i;
                            if (rowthresh[i-region->r1]==0)
                                break;
                            }
                        if (rowthresh[i-region->r1]>100)
                            break;
                        }
                    /* If at end of region and haven't found perfect break, stay at end */
                    if (i>region->r2 && rowthresh[iopt-region->r1]>0)
                        i=region->r2;
                    else
                        i=iopt;
                    }
                newregion->r2=i-1;
                region_height_inches = (double)(newregion->r2-newregion->r1+1)/region->dpi;
#if (WILLUSDEBUGX & 0x2)
printf("    Optimum point = %d\n",i);
printf("    Region_height = %g in.\n",region_height_inches);
#endif

                /* Could this region be a figure? */
                if (join_figure_captions && i<=region->r2 
                        && figrow < 0 && region_height_inches >= min_fig_height)
                    {
#if (WILLUSDEBUGX & 0x2)
printf("    Region could be figure.\n");
#endif
                    /* If so, set figrow and don't process it yet. */
                    figrow = newregion->r1;
                    labelrow = -1;
                    newregion->r1=i;
                    dtrc=trc=0;
                    brc=1;
                    continue;
                    }
                /* Are we processing a figure? */
                if (figrow >= 0)
                    {
#if (WILLUSDEBUGX & 0x2)
printf("    Processing a figure (figrow=%d).\n",figrow);
#endif
                    /* Compute most recent gap */
                    if (labelrow>=0)
                        gap_inches = (double)(labelrow-newregion->r1)/region->dpi;
                    else
                        gap_inches = -1.;
                    /* If gap and region height are small enough, tack them on to the figure. */
                    if (region_height_inches < max_label_height && gap_inches>0. 
                                  && gap_inches<max_fig_gap)
                        newregion->r1=figrow;
                    else
                        {
                        /* Not small enough--dump the previous figure. */
#if (WILLUSDEBUGX & 0x2)
printf("    Dumping previous figure.\n");
#endif
                        newregion->r2=newregion->r1-1;
                        newregion->r1=figrow;
                        newregion->c1=region->c1;
                        newregion->c2=region->c2;
                        newregion->bbox.type=0;
                        bmpregion_calc_bbox(newregion,k2settings,1);
                        if (newregion->r2>newregion->r1)
{
                            textrows_add_bmpregion(textrows,newregion,REGION_TYPE_FIGURE);
/*
printf("1. textrow[%d] = figure.\n",textrows->n-1);
*/
}
                        if (i<=region->r2 && gap_inches>0. && gap_inches<max_fig_gap)
                            {
                            /* This new region might be a figure--set it as the new figure */
                            /* and don't dump it yet.                                      */
                            figrow = newregion->r2+1;
                            labelrow = -1;
                            newregion->r1=i;
                            dtrc=trc=0;
                            brc=1;
                            continue;
                            }
                        else
                            {
                            newregion->r1=newregion->r2+1;
                            newregion->r2=i-1;
                            }
                        }
                    /* Cancel figure processing */
                    figrow=-1;
                    labelrow=-1;
                    }
                /*
                if (newregion->r2 >= rmax)
                    i=newregion->r2=region->r2;
                */
                newregion->c1=region->c1;
                newregion->c2=region->c2;
                newregion->bbox.type=0;
                bmpregion_calc_bbox(newregion,k2settings,1);
#if (WILLUSDEBUGX & 0x2)
printf("    Adding bmpregion: (%d,%d)-(%d,%d).\n",newregion->c1,newregion->r1,newregion->c2,newregion->r2);
#endif
                if (newregion->r2>newregion->r1)
                    textrows_add_bmpregion(textrows,newregion,REGION_TYPE_TEXTLINE);
#if (WILLUSDEBUGX & 0x2)
printf("        Done adding bmpregion: (%d,%d)-(%d,%d).\n",newregion->c1,newregion->r1,newregion->c2,newregion->r2);
#endif
                newregion->r1=i;
                dtrc=trc=0;
                brc=1;
                }
            }
        else
            {
#if (WILLUSDEBUGX & 0x2)
printf("    (Non-blank row.)\n");
#endif
            if (figrow>=0 && labelrow<0)
                labelrow=i;
            dtrc++;
            trc++;
            brc=0;
            }
        }

    /* Set rat=0 for all entries */
    for (i=0;i<textrows->n;i++)
        textrows->textrow[i].rat=0.;

    /* Compute gaps between rows and row heights */
    textrows_compute_row_gaps(textrows,region->r2);

#if (WILLUSDEBUGX & 0x102)
    {
    k2printf("FIRST PASS IN FIND TEXT ROWS:\n");
    int i;
    for (i=0;i<textrows->n;i++)
        {
        TEXTROW *textrow;
        textrow=&textrows->textrow[i];
        k2printf("   rowheight[%03d] = (%04d,%04d)-(%04d,%04d)\n",i,textrow->c1,textrow->r1,textrow->c2,textrow->r2);
        }
    }
#endif

#if (WILLUSDEBUGX & 0x2)
printf("CC\n");
#endif
    /* v2.52 -- remove rows that caught a speckle or defect */
    textrows_remove_defects(textrows,(int)(k2settings->defect_size_pts/72.*region->dpi+.5));
#if (WILLUSDEBUGX & 0x100)
    {
    k2printf("AFTER REMOVE DEFECTS:\n");
    int i;
    for (i=0;i<textrows->n;i++)
        {
        TEXTROW *textrow;
        textrow=&textrows->textrow[i];
        k2printf("   rowheight[%03d] = (%04d,%04d)-(%04d,%04d)\n",i,textrow->c1,textrow->r1,textrow->c2,textrow->r2);
        }
    }
#endif

#if (WILLUSDEBUGX & 0x800000)
#else
    /* Look for double-height and triple-height rows and break them up */
    /* if conditions seem right.                                       */
    if (k2settings->detect_double_rows)
        textrows_find_doubles(textrows,rowthresh,region,k2settings,3,dynamic_aperture);
#endif

#if (WILLUSDEBUGX & 0x2)
printf("DD\n");
#endif
    /* Compute gaps between rows and row heights again */
    textrows_compute_row_gaps(textrows,region->r2);

#if (WILLUSDEBUGX & 0x800000)
printf("TEXTROWS BEFORE SMALL ROW REMOVAL:\n");
printf("    dpi = %d\n",region->dpi);
printf("    ID COLS      ROWS     RBSE R2-R1 LC H50 CAP GAP GBLNK TYPE\n"
       "    ----------------------------------------------------------------\n");
for (i=0;i<textrows->n;i++)
{
static char *tt[]={"Undetermined","text","multi","word","figure","multiword"};
TEXTROW *tr;
tr=&textrows->textrow[i];
printf("    %2d %4d-%4d %4d-%4d %4d %3d %3d %3d %3d %3d %3d   %s\n",i,tr->c1,tr->c2,tr->r1,tr->r2,tr->rowbase,tr->r2-tr->r1+1,tr->lcheight,tr->h5050,tr->capheight,tr->gap,tr->gapblank,tt[tr->type]);
}
#endif
    /* Remove rows with text height that seems to be too small */
    if (remove_small_rows)
        {
        /* textrows_remove_small_rows needs types determined */
        for (i=0;i<textrows->n;i++)
            textrow_determine_type(region,k2settings,i);
#if (WILLUSDEBUGX & 0x800000)
printf("Calling remove_small_rows...\n");
#endif
        textrows_remove_small_rows(textrows,k2settings,0.25,0.5,region,minrowgap);
        }

    /* Compute gaps between rows and row heights again */
    textrows_compute_row_gaps(textrows,region->r2);
#if (WILLUSDEBUGX & 0x800000)
printf("TEXTROWS AFTER SMALL ROW REMOVAL:\n");
printf("    dpi = %d\n",region->dpi);
printf("    ID COLS      ROWS     RBSE R2-R1 LC H50 CAP GAP GBLNK TYPE\n"
       "    ---------------------------------------------------------------\n");
for (i=0;i<textrows->n;i++)
{
static char *tt[]={"Undetermined","text","multi","word","figure","multiword"};
TEXTROW *tr;
tr=&textrows->textrow[i];
printf("    %2d %4d-%4d %4d-%4d %4d %3d %3d %3d %3d %3d %3d   %s\n",i,tr->c1,tr->c2,tr->r1,tr->r2,tr->rowbase,tr->r2-tr->r1+1,tr->lcheight,tr->h5050,tr->capheight,tr->gap,tr->gapblank,tt[tr->type]);
}
#endif

    if (textrows->n>1)
        region->bbox.type = REGION_TYPE_MULTILINE;
    else
        region->bbox.type = REGION_TYPE_UNDETERMINED;

    /* Classify as text rows or figures (could be smarter at some point) */
    for (i=0;i<textrows->n;i++)
        textrow_determine_type(region,k2settings,i);

#if (WILLUSDEBUGX & 0x102)
    {
    k2printf("FINAL PASS IN FIND TEXT ROWS:\n");
    int i;
    for (i=0;i<textrows->n;i++)
        {
        TEXTROW *textrow;
        textrow=&textrows->textrow[i];
        k2printf("   rowheight[%03d] = (%04d,%04d)-(%04d,%04d)\n",i,textrow->c1,textrow->r1,textrow->c2,textrow->r2);
        }
    }
#endif
#if (WILLUSDEBUGX & 0x2)
{
int i;
k2printf("rowcount=%p\n",region->rowcount);
for (i=region->r1;i<=region->r2;i++)
{
if (region->rowcount!=NULL)
k2printf("rowcount [%4d]=%4d\n",i,region->rowcount[i]);
}
}
#endif

    willus_dmem_free(15,(double **)&rowthresh,funcname);
    bmpregion_free(newregion);
    }


/*
** rowthresh must be dimensioned to region->r2-region->r1+1
*/
void bmpregion_fill_row_threshold_array(BMPREGION *region,K2PDFOPT_SETTINGS *k2settings,
                                        int dynamic_aperture,int *rowthresh,int *rhmean_pixels)

    {
    int aperturemax,aperture,dtrc,ntr,i;

    aperturemax = (int)(region->dpi/72.+.5);
    if (aperturemax < 2)
        aperturemax = 2;
    aperture=aperturemax;
    /* v2.33 -- don't use column_row_gap_height_in for aperture. */
    /* aperture=(int)(region->dpi*k2settings->column_row_gap_height_in+.5); */
/*
for (i=region->r1;i<=region->r2;i++)
k2printf("rowcount[%d]=%d\n",i,region->rowcount[i]);
*/
    (*rhmean_pixels)=0; // Mean text row height
    for (ntr=dtrc=0,i=region->r1;i<=region->r2;i++)
        {
        int ii,i1,i2,sum,pt;

        if (dynamic_aperture)
            {
            aperture=(int)(dtrc/13.7+.5);
            if (aperture > aperturemax)
                aperture=aperturemax;
            if (aperture < 2)
                aperture=2;
            }
        i1=i-aperture/2;
        i2=i1+aperture-1;
        if (i1<region->r1)
            i1=region->r1;
        if (i2>region->r2)
            i2=region->r2;
        pt=(int)((i2-i1+1)*k2settings->gtr_in*region->dpi+.5); /* pixel count threshold */
        if (pt<1)
            pt=1;
        /* Sum over row aperture */
        for (sum=0,ii=i1;ii<=i2;sum+=region->rowcount[ii],ii++);
        /* Does row have few enough black pixels to be considered blank? */
        if ((rowthresh[i-region->r1]=10*sum/pt)<=40)
            {
            if (dtrc>0)
                {
                (*rhmean_pixels) = (*rhmean_pixels) + dtrc;
                ntr++;
                }
            dtrc=0;
            }
        else
            dtrc++;
        }
    if (dtrc>0)
        {
        (*rhmean_pixels) = (*rhmean_pixels) + dtrc;
        ntr++;
        }
    if (ntr>0)
        (*rhmean_pixels) = (*rhmean_pixels) / ntr;
    }


#if (WILLUSDEBUGX & 0x1000)
static int rn=0;
#endif
/*
**
** Break row of text into words.
**
** Input:  region, expected to be one row of text.
**
** Output: region->textrows (treated as textwords) structure filled in with
**         individual word regions.
**
*/
void bmpregion_one_row_find_textwords(BMPREGION *region,K2PDFOPT_SETTINGS *k2settings,
                                      int add_to_dbase)

    {
    int i,i0,dr,lcheight,gap_thresh,display_width,mgt;
    BMPREGION *newregion,_newregion;
    TEXTWORDS _textwords,*textwords;
    int *gw,*copt,ngaps;
    int width;
    double multiplier;
    static char *funcname="bmpregion_one_row_find_textwords";

#if (WILLUSDEBUGX & 0x1000)
printf("@bmpregion_one_row_find_textwords\n");
printf("    (%d,%d)-(%d,%d)\n",region->c1,region->r1,region->c2,region->r2);
printf("    wordspacing=%g\n",k2settings->word_spacing);
#endif
#if (WILLUSDEBUGX & 0x1000)
{
char filename[MAXFILENAMELEN];
rn++;
/*
if (rn==3)
exit(10);
*/
sprintf(filename,"reg%03d.png",rn);
bmpregion_write(region,filename);
printf("Region #%d\n",rn);
}
#endif
    if (k2settings->debug)
        k2printf("@bmpregion_one_row_find_textwords(%d,%d)-(%d,%d)\n",
               region->c1,region->r1,region->c2,region->r2);
    if (region->bbox.type==REGION_TYPE_MULTIWORD)
        {
        k2printf(ANSI_RED "Internal error at bmpregion_one_row_find_textwords.  Already parsed.\n"
                 "Please report error.\n");
        exit(20);
        }
    if (region->textrows.n!=0)
        {
        k2printf(ANSI_RED "Internal error at bmpregion_one_row_find_textwords.  nrows=%d (s/b 0).\n"
                 "Please report error.\n",region->textrows.n);
        exit(20);
        }
    textwords=&_textwords;
    textwords_init(textwords);
    newregion=&_newregion;
    bmpregion_init(newregion);
    bmpregion_copy(newregion,region,0);
    /*
    bmpregion_trim_margins(newregion,k2settings,0x1f);
    region->lcheight=newregion->lcheight;
    region->capheight=newregion->capheight;
    region->rowbase=newregion->rowbase;
    region->h5050=newregion->h5050;
    */
    /* Default is one word--the bounding box */
    region->bbox.type=REGION_TYPE_MULTIWORD;
    textrows_clear(&region->textrows);
    textrows_add_textrow(&region->textrows,&region->bbox);

    /* Trim columns to text row */
    bmpregion_trim_margins(newregion,k2settings,0x13);
    if (newregion->c2-newregion->c1+1<6)
        {
        bmpregion_free(newregion);
        textwords_free(textwords);
        return;
        }
    /*
    ** Look for "space-sized" gaps, i.e. gaps that would occur between words.
    ** Use this as pixel counting aperture.
    */
    dr=newregion->bbox.lcheight;
    if (dr<1)
        dr=1;

#if (WILLUSDEBUGX & 0x1000)
    printf("dr=%d\n",dr);
    {
    static int count=0;
    char fname[MAXFILENAMELEN];
    sprintf(fname,"row%04d.png",count+1);
    bmpregion_write(newregion,fname);
#endif

    /*
    ** Find sizes of gaps and look for bi-modal distribution
    ** (e.g. small gaps between characters and large gaps between words)
    ** gw[] gets gaps in pixels.
    ** copt[] gets the center position of the gap in pixels.
    */
    ngaps=0;
    width=newregion->c2-newregion->c1+1;
    willus_dmem_alloc_warn(31,(void **)&gw,sizeof(int)*width*2,funcname,10);
    copt=&gw[width];
    bmpregion_count_text_row_pixels(newregion,gw,copt,&ngaps,k2settings);

    /* Sort by gap size */
    sortxyi(gw,copt,ngaps);
    array_flipi(gw,ngaps);
    array_flipi(copt,ngaps);
    gap_thresh = get_word_gap_threshold(copt,gw,ngaps,dr,newregion->c2-newregion->c1+1,
                                        newregion,k2settings);
    mgt = (int)(fabs(k2settings->word_spacing)*dr+.5);
    /* Minimum word gap = fabs(word_spacing) */
    if (k2settings->word_spacing<0 && gap_thresh<mgt)
        gap_thresh = mgt;
#if (WILLUSDEBUGX & 0x1000)
aprintf("thresh = %5.3f" ANSI_NORMAL "\n",(double)gap_thresh/dr);
#endif
    for (i=0;i<ngaps;i++)
        if (gw[i]<gap_thresh)
            break;
    /*
    ngaps=i;
    */
#if (WILLUSDEBUGX & 0x1000)
    printf("ngaps = %d\n",i);
    }
#endif
    /* Re-sort by position */
    sortxyi(copt,gw,ngaps);
#if (WILLUSDEBUGX & 0x1000)
for (i=0;i<ngaps-1;i++)
printf("    gw[%2d]=(%4d,%2d)\n",i,copt[i],gw[i]);
printf("Gap threshold = %d\n",gap_thresh);
#endif
    display_width = k2settings->max_region_width_inches*k2settings->src_dpi;
    for (i0=-1,i=0,multiplier=1.0;i<=ngaps;i++)
        {
        int c1,c2;
        BMPREGION xregion;

        if (i<ngaps && gw[i]<gap_thresh*multiplier)
            continue;
        c1=(i0<0) ? newregion->c1 : copt[i0]+1;
        c2=(i==ngaps) ? newregion->c2 : copt[i];
        if (c2-c1<2)
            continue;
        /* Is word too long for display? (Only checked if in automatic spacing mode.) */
        if (k2settings->word_spacing<0 && (c2-c1+1 > display_width))
            {
            if (i-i0>1)
                {
#if (WILLUSDEBUGX & 0x1000)
if (multiplier > .95)
printf("Subdividing gap:  %d - %d (del=%d)\n",c1,c2,c2-c1+1);
#endif
                multiplier *= 0.9;
                if (multiplier>.05 && gap_thresh*multiplier >= mgt)
                    {
                    i=i0;
                    continue;
                    }
                }
            }
#if (WILLUSDEBUGX & 0x1000)
if (multiplier<0.95)
printf("    Subdivided:  New len = %d pixels, multiplier=%g.\n",c2-c1+1,multiplier);
#endif
        bmpregion_init(&xregion);
        bmpregion_copy(&xregion,newregion,0);
        xregion.c1=c1;
        xregion.c2=c2;
        xregion.bbox.type=0;
        bmpregion_calc_bbox(&xregion,k2settings,1);
        textwords_add_bmpregion(textwords,&xregion,REGION_TYPE_WORD);
        bmpregion_free(&xregion);
        /* Mark as done up to this gap. */
        i0=i;
        /* Reset to nominal gap threshold */
        multiplier=1.0;
        }
    /* End of scope which includes gw[] and copt[] arrays */
    willus_dmem_free(31,(double **)&gw,funcname);

    textwords_compute_col_gaps(textwords,newregion->c2);
    lcheight = newregion->bbox.lcheight;
    bmpregion_free(newregion);

    /* Remove small gaps */
    if (k2settings->word_spacing>=0.)
        {
        double median_gap;
        textwords_add_word_gaps(add_to_dbase ? textwords : NULL,lcheight,&median_gap,
                                (double)gap_thresh/dr);
        textwords_remove_small_col_gaps(textwords,lcheight,median_gap/1.9,(double)gap_thresh/dr);
        }

    /* If we found words, copy them to BMPREGION structure */
    if (textwords->n > 0)
        {
        textwords_clear(&region->textrows);
        for (i=0;i<textwords->n;i++)
            textwords_add_textword(&region->textrows,&textwords->textrow[i]);
        }
    textwords_free(textwords);
#if (WILLUSDEBUGX & 0x1000)
printf("End bmpregion_one_row_find_textwords.\n");
#endif
    }


void textrow_echo(TEXTROW *textrow,FILE *out)

    {
    fprintf(out,"Text row info:\n"
                "    (%d,%d) - (%d,%d)\n",textrow->c1,textrow->r1,textrow->c2,textrow->r2);
    fprintf(out,"    rowbase=%d\n",textrow->rowbase);
    fprintf(out,"    gap=%d\n",textrow->gap);
    fprintf(out,"    gapblank=%d\n",textrow->gapblank);
    fprintf(out,"    rowheight=%d\n",textrow->rowheight);
    fprintf(out,"    capheight=%d\n",textrow->capheight);
    fprintf(out,"    h5050=%d\n",textrow->h5050);
    fprintf(out,"    lcheight=%d\n",textrow->lcheight);
    fprintf(out,"    type=%d\n",textrow->type);
    fprintf(out,"    rat=%g\n",textrow->rat);
    }


static void bmpregion_count_text_row_pixels(BMPREGION *region,int *gw,int *copt,int *ngaps,
                                            K2PDFOPT_SETTINGS *k2settings)

    {
    int nc,dr,mingap,*bp;
    static char *funcname="bmpregion_count_text_row_pixels";

    /*
    ** Find places where there are gaps (store in bp array)
    ** Could do this more intelligently--maybe calculate a histogram?
    */
    nc=region->c2-region->c1+1;
    willus_dmem_alloc_warn(18,(void **)&bp,sizeof(int)*nc,funcname,10);
    memset(bp,0,nc*sizeof(int));
    /*
    ** Look for "space-sized" gaps, i.e. gaps that would occur between words.
    ** Use this as pixel counting aperture.
    */
    dr=region->bbox.lcheight;
    if (dr<1)
        dr=1;
    /*
    ** v2.20:  Err on small value for mingap now.  The auto-spacing version
    **         for KO Reader used to have a special algorithm for calculating
    **         mingap, but using a very small value seems to work fine for the
    **         the latest word gap detection algorithm, regardless of whether
    **         the alphabet is Western or CJK.
    */
    mingap = dr*.02;
    if (mingap < 2)
        mingap = 2;

    if (k2settings->src_left_to_right)
        {
        int i;

#if (WILLUSDEBUGX & 0x1000)
FILE *xx;
static int count=0;
xx=fopen("rowgaps.ep",count==0?"w":"a");
count++;
nprintf(xx,"/sa l \"reg %d\" 1\n",rn);
#endif
        for (i=region->c1;i<=region->c2;i++)
            {
            int i1,i2,pt,sum,ii;

            i1=i-mingap/2;
            i2=i1+mingap-1;
            if (i1<region->c1)
                i1=region->c1;
            if (i2>region->c2)
                i2=region->c2;
            pt=(int)((i2-i1+1)*k2settings->gtw_in*region->dpi+.5);
            if (pt<1)
                pt=1;
            for (sum=0,ii=i1;ii<=i2;sum+=region->colcount[ii],ii++);
            bp[i-region->c1]=10*sum/pt;
#if (WILLUSDEBUGX & 0x1000)
nprintf(xx,"%.1f\n",(double)bp[i-region->c1]);
#endif
            }
#if (WILLUSDEBUGX & 0x1000)
nprintf(xx,"//nc\n");
if (xx!=NULL)
fclose(xx);
#endif
        }
    else
        {
        int i;

        for (i=region->c2;i>=region->c1;i--)
            {
            int i1,i2,pt,sum,ii;

            i1=i-mingap/2;
            i2=i1+mingap-1;
            if (i1<region->c1)
                i1=region->c1;
            if (i2>region->c2)
                i2=region->c2;
            pt=(int)((i2-i1+1)*k2settings->gtw_in*region->dpi+.5);
            if (pt<1)
                pt=1;
            for (sum=0,ii=i1;ii<=i2;sum+=region->colcount[ii],ii++);
            bp[i-region->c1]=10*sum/pt;
            }
        }
#if (WILLUSDEBUGX & 4)
if (region->r1 > 3699 && region->r1<3750)
{
static int a=0;
int i;
FILE *f;
f=fopen("outbp.ep",a==0?"w":"a");
a++;
fprintf(f,"/sa l \"(%d,%d)-(%d,%d) lch=%d\" 2\n",region->c1,region->r1,region->c2,region->r2,region->bbox.lcheight);
for (i=0;i<nc;i++)
fprintf(f,"%d\n",bp[i]);
fprintf(f,"//nc\n");
fclose(f);
}
#endif
    bmpregion_find_gaps(region,bp,gw,copt,ngaps);
    willus_dmem_free(18,(double **)&bp,funcname);
    }


static void bmpregion_find_gaps(BMPREGION *region,int *bp,int *gw,int *copt,int *ngaps)

    {
    int thlow,thhigh,col0,dr;
                             
    thlow=10;
    thhigh=20;
    dr=region->bbox.lcheight;
    if (dr<1)
        dr=1;
    /*
    ** Find sizes of gaps and look for bi-modal distribution
    ** (e.g. small gaps between characters and large gaps between words)
    ** gw[] gets gaps in pixels.
    ** copt[] gets the center position of the gap in pixels.
    ** dgap[i] = gapwidth[i]-gapwidth[i-1] after gapwidth[] gets sorted
    ** gapcount[i] = i (before sorting)
    */
    (*ngaps)=0;
    /* Find gaps between text (letters and words) and store in gw[] and copt[] */
    for (col0=region->c1;col0<=region->c2;col0++)
        {
        int copt0,c0;

        for (;col0<=region->c2;col0++)
            if (bp[col0-region->c1]>=thhigh)
                break;
        if (col0>region->c2)
            break;
        for (col0++;col0<=region->c2;col0++)
            if (bp[col0-region->c1]<thlow)
                break;
        if (col0 >= region->c2)
            break;
        /* 2*dr was dr before v2.20 */
        for (copt0=c0=col0;col0<=region->c2  && col0-c0<=2*dr;col0++)
            {
            if (bp[col0-region->c1] <  bp[copt0-region->c1])
                copt0=col0;
            if (bp[col0-region->c1] > thhigh)
                break;
            }
        if (col0>region->c2)
            break;
        if (copt0>region->c2)
            copt0=region->c2;
        gw[(*ngaps)]=col0-c0;
        copt[(*ngaps)]=copt0;
        (*ngaps)=(*ngaps)+1;
        col0=copt0;
        if (copt0==region->c2)
            break;
        }
    }


/*
** Given an array of pixel gap widths (gw[]) and gap positions (copt[]) between letters
** and words in a text row, determine a threshold-word-gap width in pixels.  Gaps at this
** width or higher will be considered gaps between words (eligible places to split a
** text row for text re-flow).
** 
** NOTE!  gw[] and copt[] arrays must be sorted, in descending order, by values in gw[]
**
** dr = height of lowercase 'o' in pixels
** row_width = width of text row in pixels
**
** ngaps must be >=2
**
** v2.20
**
*/
static int get_word_gap_threshold(int *copt,int *gw,int ngaps,int dr,int row_width,
                                  BMPREGION *region,K2PDFOPT_SETTINGS *k2settings)

    {
    int i,gt,ibest;
    int *dgap,*gapcount;
    double expected,bestpos;
    static char *funcname="get_word_gap_threshold";
    int display_width;

#if (WILLUSDEBUGX & 0x01000)
printf("@get_word_gap_threshold, ngaps=%d, dr=%d\n",ngaps,dr);
#endif
    if (ngaps<=0)
        return((int)(fabs(k2settings->word_spacing)*dr+.5));
    /*
    ** Compute the expected number of word gaps in the text row based
    ** on a typical word length being ~ 6 * dr.
    **
    ** where dr = height of lowercase 'o' in pixels.
    */
    expected=(double)row_width/(6*dr)-1.;
#if (WILLUSDEBUGX & 0x01000)
printf("    expected=%g\n",expected);
#endif
    /*
    ** Text rows longer than display width either need to be wrapped or shrunk
    */
    display_width = k2settings->max_region_width_inches*k2settings->src_dpi;
#if (WILLUSDEBUGX & 0x01000)
    if (ngaps>0)
        {
        FILE *out;
        static int c2=0;

        out=fopen("rowgaps2.ep",c2==0?"w":"a");
        c2++;
        /* nprintf(out,"/sa l \"reg %d, row %d, len=%d, lcheight=%d\" 2\n",rn,count+1,row_width,dr); */
        for (i=0;i<ngaps;i++)
            nprintf(out,"%g %g\n",(double)(i+1)/expected,(double)gw[i]/dr);
        nprintf(out,"//nc\n");
        if (out!=NULL)
            fclose(out);
        }
#endif
    if (expected<=0. || (expected<1.5 && (double)gw[0]/dr<.2))
        return(gw[ngaps-1]+.1); /* No gaps */
    /* If ngaps==1, use historicals?? */
    if (k2settings->word_spacing>=0. || ngaps<2)
        return((int)(fabs(k2settings->word_spacing)*dr+.5));
    if (expected<0.1)
        expected=0.1;
    willus_dmem_alloc_warn(36,(void **)&dgap,sizeof(int)*ngaps*2,funcname,10);
    gapcount=&dgap[ngaps];

    for (i=0;i<ngaps-1;i++)
        {
        dgap[i]=gw[i]-gw[i+1];
        gapcount[i]=i+1;
        }
    sortxyi(dgap,gapcount,ngaps-1);
    array_flipi(dgap,ngaps-1);
    array_flipi(gapcount,ngaps-1);
    /*
    ** Check the three largest changes to the gap size--we expect that there
    ** should be a natural bi-modal gap size distribution made up of gaps between
    ** letters and gaps between words.  So the distribution of gap sizes should
    ** have a natural break in it. -- This may not work for all languages, though,
    ** particularly symbol languages like Chinese.
    **
    */
    gt=-1;
#if (WILLUSDEBUGX & 0x1000)
for (i=0;i<ngaps-1;i++)
printf("    gw[%2d]=(%4d,%2d); dgap[%2d]=%2d, gapcount[%2d]=%4d\n",i,copt[i],gw[i],i,dgap[i],i,gapcount[i]);
#endif
    /* First look for best-centered large gap change */
    ibest = -1;
    bestpos = -1.;
    for (i=0;i<ngaps-1;i++)
        {
        double pos;
        
#if (WILLUSDEBUGX & 0x1000)
printf("i=%d/%d, dgap=%d, gapcount=%d\n",i,ngaps-1,dgap[i],gapcount[i]);
#endif
        /* Are we down to pretty small gap changes? If so, quit. */
        if ((double)dgap[i]/dr < 0.1)
            break;
        /*
        ** New in v2.53--quit if this gap change is much smaller than the previous ones.
        ** Fixes problem with one of the regression test cases.
        ** Was the last gap change significantly bigger than this one?  If so, quit.
        */
        if (i>0 && (double)(dgap[i-1]-dgap[i])/dr > 0.35)
            break;
        if (i>0 && (double)gw[gapcount[i]]/gw[gapcount[i-1]] > 0.6)
            continue;
        pos = (double)gapcount[i]/expected;
#if (WILLUSDEBUGX & 0x1000)
printf("    pos[%d] = %g\n",i,pos);
#endif
        if (bestpos<0. || fabs(pos-1.0) < fabs(bestpos-1.0))
            {
            bestpos=pos;
            ibest=i;
            }
        }
#if (WILLUSDEBUGX & 0x1000)
printf("Done loop checking for best-centered large gap. ibest=%d\n",ibest);
#endif
    if (ibest >= 0)
        {
        gt=(gw[gapcount[ibest]]+gw[gapcount[ibest]-1])/2;
#if (WILLUSDEBUGX & 0x1000)
aprintf(ANSI_GREEN "ibest=%d, gt_init=%d, ",ibest,gt);
#endif
        }
    else
        {
        /* Look for largest gap change that's in the right ball park */
        for (i=0;i<ngaps-1;i++)
            {
            /*
            ** Change in gap sizes has to be at least 0.07 x dr
            */
#if (WILLUSDEBUGX & 0x1000)
printf("ngaps=%d, dgap[%d]/%d = %g\n",ngaps,i,dr,(double)dgap[i]/dr);
printf("   expected = %g\n",expected);
printf("   gapcount[%d]/expected = %g\n",i,gapcount[i]/expected);
#endif
            if ((double)dgap[i]/dr < 0.07)
                break;
            if (i==0 && ngaps<=2)
                {
                gt=(gw[0]+gw[1])/2;
                break;
                }
            /*
            ** If this change in gap sizes is significantly larger than any
            ** others, it's probably the right one.
            ** Or if we get about the right number of word gaps compared to
            ** what we expect.
            */
            if ((i==0 && (double)dgap[i+1]/dgap[i] < 0.6)
                 || (gapcount[i]/expected > 0.3 && gapcount[i]/expected < 3.5))
                {
                gt=(gw[gapcount[i]]+gw[gapcount[i]-1])/2;
#if (WILLUSDEBUGX & 0x1000)
aprintf(ANSI_GREEN);
#endif
                break;
                }
            }
        }
#if (WILLUSDEBUGX & 0x1000)
printf("Past first cut analysis.  gt = %d\n",gt);
#endif
    /*
    ** No obvious break point in the gap spacings found?  (gt < 0)
    */
    if (gt<0)
        {
        /* Not a very long row -- lean towards not breaking it */
        if (expected < 3.5 && row_width <= display_width)
            {
            if ((double)gw[0]/dr < 0.15)
                gt = gw[0]+.1; /* Don't allow breaks */
            else
                {
                i=(int)(2.0*expected+0.5);
                if (i>ngaps-1)
                    i=ngaps-1;
                gt = gw[i]+0.1*dr;
                }
#if (WILLUSDEBUGX & 0x1000)
aprintf(ANSI_MAGENTA "short row: ");
#endif
            }
        else
            {
            /* Long row--we should pick a gap size so we can break it up */
            i=(int)(.35*expected+0.5);
            if (i>ngaps-1)
                i=ngaps-1;
            gt=gw[i];
            if (gt > 0.4*dr)
                gt /= 2;
            else
                gt -= 0.1*dr;
            if (gt<0)
                gt=0;
#if (WILLUSDEBUGX & 0x1000)
aprintf(ANSI_YELLOW "long row (dw=%d): ",display_width);
#endif
            }
        }
/*
** This part is done later by the calling function now
*/
#ifdef COMMENT
    if (gt>0)
        {
        int gt0;

        gt0=gt;
        /* Make sure no word is longer than display width if possible */
        sortxyi(copt,gw,ngaps);
        while (word_longer_than(gt,gw,copt,ngaps,display_width,region))
            gt--;
        sortxyi(gw,copt,ngaps);
        array_flipi(gw,ngaps);
        array_flipi(copt,ngaps);
#if (WILLUSDEBUGX & 0x1000)
if (gt<gt0)
aprintf("DECREMENT FROM %d TO %d\n",gt0,gt);
#endif
        }
#endif /* COMMENT */
    willus_dmem_free(36,(double **)&dgap,funcname);
#if (WILLUSDEBUGX & 0x1000)
printf("Done get_word_gap_threshold, gt=%d.\n",gt);
#endif
    return(gt);
    }


#ifdef COMMENT
/*
** Returns NZ if longest word length is > display_length
** copt[] and gw[] arrays must be sorted by copt[] values.
*/
static int word_longer_than(int gap_thresh,int *gw,int *copt,int ngaps,int display_width,
                            BMPREGION *region)

   {
   int i,i0;

   for (i0=region->c1,i=0;i<=ngaps;i++)
       {
       int c;

       c=(i==ngaps)?region->c2:copt[i];
       if (i<ngaps && gw[i] < gap_thresh)
           continue;
/*
#if (WILLUSDEBUGX & 0x1000)
aprintf("        gt=%d, wlen=%d (dl=%d)\n",gap_thresh,c-i0,display_width);
#endif
*/
       if (c-i0 > display_width)
           return(1);
       i0=c;
       }
    return(0);
    }
#endif


void bmpregion_whiteout(BMPREGION *dstregion,BMPREGION *croppedregion)

    {
    if (dstregion->bmp!=NULL)
        bmp_draw_filled_rect(dstregion->bmp,croppedregion->c1,croppedregion->r1,
                                            croppedregion->c2,croppedregion->r2,
                                            255,255,255);
    if (dstregion->bmp8!=NULL && dstregion->bmp8!=dstregion->bmp)
        bmp_draw_filled_rect(dstregion->bmp8,croppedregion->c1,croppedregion->r1,
                                             croppedregion->c2,croppedregion->r2,
                                             255,255,255);
    }


void bmpregion_local_pagebreakmarkers(BMPREGION *region,int left_to_right,int whitethresh)

    {
    int i,c1,c2;

    if (region->k2pagebreakmarks==NULL)
        return;
    c1=region->c1;
    c2=region->c2;
    if (left_to_right)
        c1 -= region->dpi;
    else
        c2 += region->dpi;
    for (i=0;i<region->k2pagebreakmarks->n;i++)
        {
        K2PAGEBREAKMARK *mark;

        mark=&region->k2pagebreakmarks->k2pagebreakmark[i];
        if (mark->col < c1 || mark->col > c2)
            {
            mark->type = -1;
            continue;
            }
        if (mark->row < region->r2 || bmpregion_clean_to_row(region,mark->row,whitethresh))
            mark->row -= region->r1;
        else
            mark->type = -1;
        }
    }


/*
** This should be smarter--should have a generic function that does this using
** same logic as trim_to().
*/
int bmpregion_clean_to_row(BMPREGION *region,int row,int whitethresh)

    {
    int i,max,pixwidth;

    max=(int)(.01*region->dpi+.5);
    if (max<1)
        max=1;
    pixwidth=region->c2-region->c1+1;
    for (i=region->r2+1;i<row;i++)
        {
        unsigned char *p;
        int pc,j;

        pc=0;
        p=bmp_rowptr_from_top(region->bmp8,i)+region->c1;
        for (j=0;j<pixwidth;j++,p++)
            if (p[0] < whitethresh)
                pc++;
        if (pc >= max)
            return(0);
        }
    return(1);
    }







k2pdfopt_v2.54/k2pdfoptlib/k2file.c

/*
** k2file.c      K2pdfopt file handling and main file processing
**               function (k2pdfopt_proc_one()).
**
** Copyright (C) 2020  http://willus.com
**
** This program is free software: you can redistribute it and/or modify
** it under the terms of the GNU Affero General Public License as
** published by the Free Software Foundation, either version 3 of the
** License, or (at your option) any later version.
**
** This program is distributed in the hope that it will be useful,
** but WITHOUT ANY WARRANTY; without even the implied warranty of
** MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
** GNU Affero General Public License for more details.
**
** You should have received a copy of the GNU Affero General Public License
** along with this program.  If not, see <http://www.gnu.org/licenses/>.
**
*/

#include "k2pdfopt.h"

static int k2files_overwrite=0;

static void k2pdfopt_proc_file_or_folder(K2PDFOPT_SETTINGS *k2settings,char *arg,
                                         K2PDFOPT_FILELIST_PROCESS *k2listproc);
static void k2pdfopt_warn_file_not_found(K2PDFOPT_SETTINGS *k2settings,char *filename,
                                         K2PDFOPT_FILELIST_PROCESS *k2listproc);
static void k2pdfopt_preprocess_single_doc(K2PDFOPT_SETTINGS *k2settings,char *filename,
                                           K2PDFOPT_FILELIST_PROCESS *k2listproc);
static void k2pdfopt_echo_file_info(K2PDFOPT_SETTINGS *k2settings,char *filename);
static int k2pdfopt_proc_one(K2PDFOPT_SETTINGS *k2settings,char *filename,
                             K2PDFOPT_FILE_PROCESS *k2fileproc);
static int k2_handle_preview(K2PDFOPT_SETTINGS *k2settings,MASTERINFO *masterinfo,
                             int k2mark_page_count,WILLUSBITMAP *markedbmp,
                             K2PDFOPT_FILE_PROCESS *k2fileproc);
static char *pagename(int pageno);
static int  filename_comp(char *name1,char *name2);
static int  filename_get_temp_pdf_name(char *dst,char *fmt,char *psname);
static int  count_format_strings(char *fmt,int type);
static int  overwrite_fail(char *outname,double overwrite_minsize_mb,int rename,int assume_yes);
static int  existing_file_rename(char *filename);
static int  toclist_valid(char *s,FILE *out);
static WPDFOUTLINE *wpdfoutline_from_pagelist(char *pagelist,int maxpages);
static int  tocwrites=0;
static int  file_numpages(char *filename,char *srcfilename,int src_type,int *usegs);
#ifdef HAVE_GHOSTSCRIPT
static int  gsproc_init(void);
static int  gs_convert_to_pdf(char *temppdfname,char *psfilename,K2PDFOPT_SETTINGS *k2settings);
static void gs_postprocess(char *filename);
#endif
static void gs_conv_cleanup(int psconv,char *filename,char *original_file);
static void k2pdfopt_file_process_init(K2PDFOPT_FILE_PROCESS *k2fileproc);
static void k2pdfopt_file_process_close(K2PDFOPT_FILE_PROCESS *k2fileproc);
static int  k2pdfopt_get_cover_image(WILLUSBITMAP *src,K2PDFOPT_SETTINGS *k2settings,
                                     char *filename,int dpi,int *errcnt,int *pixwarn);
static int  k2pdfopt_get_file_image(WILLUSBITMAP *src,K2PDFOPT_SETTINGS *k2settings,
                                    int src_type,char *filename,int pageno,
                                    int dpi,int *errcnt,int *pixwarn);
static int  k2file_get_bitmap_file_list(FILELIST *fl,char *filename,int first_time_through);
static int k2file_setup_output_file_names(K2PDFOPT_SETTINGS *k2settings,char *filename,
                                          K2PDFOPT_FILE_PROCESS *k2fileproc,
                                          MASTERINFO *masterinfo,
                                          char *dstfile,char *markedfile,PDFFILE *mpdf);


/*
** If arg is a file wildcard specification, then figure out all matches and pass
** each match, one by one, to k2_proc_arg.
*/
void k2pdfopt_proc_wildarg(K2PDFOPT_SETTINGS *k2settings,char *arg,
                           K2PDFOPT_FILELIST_PROCESS *k2listproc)

    {
    int i;

#if (WILLUSDEBUGX & 1)
printf("@k2pdfopt_proc_wildarg(%s)\n",arg);
#endif
    /* Init width to -1 */
    if (k2settings->preview_page!=0 && k2listproc->bmp!=NULL)
        k2listproc->bmp->width = -1;
    /* Converting first file in command line?  If so, check/warn about settings. */
    if (k2listproc->filecount==0 
           && k2listproc->mode==K2PDFOPT_FILELIST_PROCESS_MODE_CONVERT_FILES)
        k2settings_check_and_warn(k2settings);
    if (wfile_status(arg)==0)
        {
        FILELIST *fl,_fl;

        fl=&_fl;
        filelist_init(fl);
        filelist_fill_from_disk_1(fl,arg,0,0);
        if (fl->n==0)
            {
            k2pdfopt_warn_file_not_found(k2settings,arg,k2listproc);
            return;
            }
        for (i=0;i<fl->n;i++)
            {
            char fullname[512];
            wfile_fullname(fullname,fl->dir,fl->entry[i].name);
            k2pdfopt_proc_file_or_folder(k2settings,fullname,k2listproc);
            }
        filelist_free(fl);
        }
    else
        k2pdfopt_proc_file_or_folder(k2settings,arg,k2listproc);
    }


/*
** If arg is a folder, look for files inside of it for PDFs / DJVU files and process
** one by one, otherwise just process the passed argument.
**
** Processing file is two steps:
**     1. If auto-rotation is requested, determine the proper rotation of the file.
**     2. Process the file with the determined rotation.
**
*/
static void k2pdfopt_proc_file_or_folder(K2PDFOPT_SETTINGS *k2settings,char *filename,
                                         K2PDFOPT_FILELIST_PROCESS *k2listproc)

    {
    int i,npdf,nbmp;
    FILELIST *pdflist,_pdflist;

#if (WILLUSDEBUGX & 1)
printf("@k2pdfopt_proc_file_or_folder(%s)\n",filename);
printf("wfile_status(%s) = %d\n",filename,wfile_status(filename));
#endif
    if (wfile_status(filename)==0)
        {
        k2pdfopt_warn_file_not_found(k2settings,filename,k2listproc);
        return;
        }
    /* If folder, count PDF/DJVU files and bitmap files */
    if (wfile_status(filename)==2)
        {
        static char *eolist[]={""};
        static char *pdfextlist[]={"*.pdf","*.djvu","*.djv","*.ps","*.eps",""};
        static char *bmpextlist[]={"*.png","*.jpg",""};
        FILELIST *bmplist,_bmplist;

        pdflist=&_pdflist;
        filelist_init(pdflist);
        filelist_fill_from_disk(pdflist,filename,pdfextlist,eolist,0,0);
        npdf=pdflist->n;
        bmplist=&_bmplist;
        filelist_init(bmplist);
        filelist_fill_from_disk(bmplist,filename,bmpextlist,eolist,0,0);
        nbmp=bmplist->n;
        filelist_free(bmplist);
        }
    else
        {
        pdflist=NULL;
        npdf=0;
        nbmp=0;
        }
    for (i=0;i<=npdf;i++)
        {
        char fullname[512];

        if (i==npdf && npdf>0 && nbmp==0)
            break;
        if (i<npdf)
            wfile_fullname(fullname,filename,pdflist->entry[i].name);
        else
            strcpy(fullname,filename);
        k2pdfopt_preprocess_single_doc(k2settings,fullname,k2listproc);
        }
    if (pdflist!=NULL)
        filelist_free(pdflist);
    }


static void k2pdfopt_warn_file_not_found(K2PDFOPT_SETTINGS *k2settings,char *filename,
                                         K2PDFOPT_FILELIST_PROCESS *k2listproc)

    {
#ifdef HAVE_K2GUI
    if ((!k2gui_active() && k2listproc->mode==K2PDFOPT_FILELIST_PROCESS_MODE_CONVERT_FILES)
         || (k2gui_active() && k2listproc->mode!=K2PDFOPT_FILELIST_PROCESS_MODE_CONVERT_FILES))
#endif
    k2printf(TTEXT_WARN "\n** File or folder %s could not be opened. **\n\n" TTEXT_NORMAL,filename);
#ifdef HAVE_K2GUI
    if (k2listproc->mode==K2PDFOPT_FILELIST_PROCESS_MODE_CONVERT_FILES && k2gui_active())
        {
        char buf[512+64];
        k2gui_cbox_increment_error_count();
        sprintf(buf,"File %s cannot be opened.",filename);
        if (k2settings->preview_page>0)
            k2gui_alertbox(0,"File not found",buf);
        else
            k2gui_cbox_set_pages_completed(0,buf);
        }
#endif
    }


/*
**
** "filename" is either a PDF/DJVU file or a folder of bitmap files.  It is meant
** to be converted to a single PDF document.
**
** This function determines any pre-processing that needs to be done (rotation
** checking, font size checking, etc.).
**
** Processing file is two steps:
**     1. If auto-rotation is requested, determine the proper rotation of the file.
**     2. Process the file with the determined rotation.
**
*/
static void k2pdfopt_preprocess_single_doc(K2PDFOPT_SETTINGS *k2settings,char *srcfilename_passed,
                                           K2PDFOPT_FILELIST_PROCESS *k2listproc)

    {
    K2PDFOPT_FILE_PROCESS _k2fileproc,*k2fileproc;
    int autorot,status,src_type,psconv;
    char original_file[MAXFILENAMELEN];
    char filename[MAXFILENAMELEN];

    strncpy(filename,srcfilename_passed,MAXFILENAMELEN-1);
    filename[MAXFILENAMELEN-1]='\0';
    k2fileproc=&_k2fileproc;
    k2pdfopt_file_process_init(k2fileproc);
    k2fileproc->filecount=k2listproc->filecount+1;
    k2fileproc->callcount=0;
    k2fileproc->bmp = k2listproc->bmp;
#if (WILLUSDEBUGX & 0x1000000)
printf("@k2pdfopt_preprocess_single_doc(%s)\n",filename);
printf("    wfile_status(%s) = %d\n",filename,wfile_status(filename));
printf("    mode=%d\n",k2listproc->mode);
printf("    info=%d\n",k2settings->info);
printf("    preview=%d\n",k2settings->preview_page);
printf("    src_rot=%d\n",k2settings->src_rot);
#endif
    if (wfile_status(filename)==0)
        {
        k2pdfopt_warn_file_not_found(k2settings,filename,k2listproc);
        k2pdfopt_file_process_close(k2fileproc);
        return;
        }
    /* File is legit and counts towards total (if counting) */
    if (k2listproc->mode==K2PDFOPT_FILELIST_PROCESS_MODE_GET_FILECOUNT)
        {
        k2listproc->filecount++;
        k2pdfopt_file_process_close(k2fileproc);
        return;
        }
    if (k2settings->info) /* Info only? */
        {
        k2pdfopt_echo_file_info(k2settings,filename);
        k2pdfopt_file_process_close(k2fileproc);
        return;
        }

    /* If Postscript file, convert it to PDF */
    src_type = get_source_type(filename);
    psconv=0;
    if (src_type==SRC_TYPE_PS)
#ifdef HAVE_GHOSTSCRIPT
        {
        int status;
        char tempname[MAXFILENAMELEN];
        status=gs_convert_to_pdf(tempname,filename,k2settings);
        if (!status)
            return;
        strncpy(original_file,filename,MAXFILENAMELEN-1);
        original_file[MAXFILENAMELEN-1]='\0';
        strcpy(filename,tempname);
        psconv=1;
        }
#else
        {
        k2printf(TTEXT_WARN
                "\a\n\n** Ghostscript support not compiled into this version of k2pdfopt. **\n\n"
                      "** Cannot process file %s. **\n\n" TTEXT_NORMAL,filename);
        k2fileproc->status=3;
        return;
        }
#endif
    
    /* Determine if we need to check the orientation of the file */      
    if (k2settings->preview_page!=0)
        autorot = (fabs(k2settings->src_rot - SRCROT_AUTOPREV)<.5);
    else
        autorot = (fabs(k2settings->src_rot - SRCROT_AUTOPREV)<.5
                      || fabs(k2settings->src_rot - SRCROT_AUTO)<.5
                      || fabs(k2settings->src_rot - SRCROT_AUTOEP)<.5);
#if (WILLUSDEBUGX & 0x1000000)
printf("    autorot=%d\n",autorot);
#endif

    /* If folder, first process all PDF/DJVU/PS files in the folder */
    if (autorot)
        {
        k2fileproc->mode=K2PDFOPT_FILE_PROCESS_MODE_GET_ROTATION;
        k2fileproc->rotation_deg = SRCROT_AUTO;
#if (WILLUSDEBUGX & 0x1000000)
printf("    k2fileproc->rotation_deg=%d\n",(int)k2fileproc->rotation_deg);
#endif
        status=k2pdfopt_proc_one(k2settings,filename,k2fileproc);
        if (status!=0)
            {
#ifdef HAVE_K2GUI
            if (k2gui_active())
                k2gui_cbox_error(filename,status);
#endif
            gs_conv_cleanup(psconv,filename,original_file);
            k2pdfopt_file_process_close(k2fileproc);
            return;
            }
        }
    else
        k2fileproc->rotation_deg = k2settings->src_rot < -990. ? 0. : k2settings->src_rot;

    /* Check for font size if needed -- set k2fileproc->fontsize_pts either way */
    if (k2settings->dst_fontsize_pts>0.)
        {
        k2fileproc->mode=K2PDFOPT_FILE_PROCESS_MODE_GET_FONTSIZE;
        status=k2pdfopt_proc_one(k2settings,filename,k2fileproc);
        if (status!=0)
            {
#ifdef HAVE_K2GUI
            if (k2gui_active())
                k2gui_cbox_error(filename,status);
#endif
            gs_conv_cleanup(psconv,filename,original_file);
            k2pdfopt_file_process_close(k2fileproc);
            return;
            }
        }

    /* Convert file to new PDF */
    k2fileproc->mode=K2PDFOPT_FILE_PROCESS_MODE_CONVERT_FILE;
    status=k2pdfopt_proc_one(k2settings,filename,k2fileproc);
    if (status==0)
        {
        k2listproc->filecount++;
        /* Pass converted name back to k2listproc structure */
        if (k2fileproc->outname!=NULL)
            {
            static char *funcname="k2pdfopt_preprocess_single_doc";

            k2listproc->outname=NULL;
            /* Return output file name in k2fileproc for GUI */
            willus_mem_alloc((double **)&k2listproc->outname,(long)(strlen(k2fileproc->outname)+1),funcname);
            if (k2listproc->outname!=NULL)
                strcpy(k2listproc->outname,k2fileproc->outname);
            }
        }
#ifdef HAVE_K2GUI
    if (k2gui_active())
        {
        if (status!=0)
            k2gui_cbox_error(filename,status);
        else
            k2gui_cbox_set_files_completed(k2listproc->filecount,NULL);
        }
#endif
    gs_conv_cleanup(psconv,filename,original_file);
    k2pdfopt_file_process_close(k2fileproc);
    }


static void k2pdfopt_echo_file_info(K2PDFOPT_SETTINGS *k2settings,char *filename)

    {
    char *buf;
    int *pagelist;

    pagelist=NULL;
    pagelist_get_array(&pagelist,k2settings->pagelist);
/*
{
int i;
for (i=0;pagelist!=NULL&&pagelist[i]>=0;i++)
printf("pagelist[%d]=%d\n",i,pagelist[i]);
printf("pagelist[%d]=%d\n",i,pagelist[i]);
}
*/
    buf=NULL;
    printf("Getting info for file %s ...\n",filename);
    k2file_get_info(filename,pagelist,&buf);
    if (buf==NULL)
        {
        printf("FILE: %s\n",filename);
        printf("No info available.\n");
        }
    else
        {
        printf("%s",buf);
        free(buf);
        }
    if (pagelist!=NULL)
        free(pagelist);
    }


/*
** k2pdfopt_proc_one() is the main source file processing function in k2pdfopt.
** 
** Depending on the value of k2fileproc->mode, it either determines the correct rotation of
** the passed file, determines the font size, or it processes it and converts it.
**
** Some other special processing flags in k2settings0:
**     k2settings0->echo_source_page_count --> Just echo the source page count.
**     k2settings0->preview_page --> Generate a preview page bitmap
**
** The basic idea is to parse the source document into rectangular regions
** (held in the BMPREGION structures) and then to place these regions into
** the master destination bitmap (kept track of in MASTERINFO structure).
** You can think of this bitmap as a sort of "infinitely scrolling" output
** bitmap which is then cut into output pages.
**
** The bmpregion_source_page_add() function parses the source file.
**
** The masterinfo_publish() cuts the output bitmap into destination pages.
**
** If rot_deg == SRCROT_AUTO, then the rotation correction of the source
** file is computed and returned, but no other processing is done.
**
** Otherwise, the source file is processed.
*/
static int k2pdfopt_proc_one(K2PDFOPT_SETTINGS *k2settings0,char *filename,
                             K2PDFOPT_FILE_PROCESS *k2fileproc)

    {
    static K2PDFOPT_SETTINGS _k2settings,*k2settings;
    static MASTERINFO _masterinfo,*masterinfo;
    static PDFFILE _mpdf,*mpdf;
    char dstfile[MAXFILENAMELEN];
    char markedfile[MAXFILENAMELEN];
    char rotstr[128];
    char initstr[256];
    WILLUSBITMAP _src,*src;
    WILLUSBITMAP _srcgrey,*srcgrey;
    WILLUSBITMAP _marked,*marked;
    WILLUSBITMAP preview_internal;
    int i,status,pw,pq,np,src_type,first_time_through,or_detect,fontsize_detect,preview;
    int pagecount,pagestep,pages_done,local_tocwrites;
    int errcnt,pixwarn;
    FILELIST *fl,_fl;
    int dpi;
    double rot_deg,size,bormean;
    char *srcfilename;
    extern int k2mark_page_count;
/*
    static char *funcname="k2pdfopt_proc_one";
    static char *readerr=TTEXT_WARN "\a\n ** ERROR reading page %d from " TTEXT_BOLD2 "%s" TTEXT_WARN ".\n\n" TTEXT_NORMAL;
    static char *readlimit=TTEXT_WARN "\a\n ** (No more read errors will be echoed for file %s.)\n\n" TTEXT_NORMAL;
*/
/*
extern void willus_mem_debug_update(char *);
*/

#if (WILLUSDEBUGX & 0x1000001)
printf("@k2pdfopt_proc_one(%s)\n",filename);
#endif
#if (WILLUSDEBUGX & 0x1000000)
printf("    wfile_status(%s) = %d\n",filename,wfile_status(filename));
printf("    mode=%d\n",k2fileproc->mode);
printf("    callcount=%d\n",k2fileproc->callcount);
printf("    filecount=%d\n",k2fileproc->filecount);
#endif
    /* Default rotation */
    local_tocwrites=0;
    k2settings=&_k2settings;
    k2pdfopt_settings_copy(k2settings,k2settings0);
#ifdef HAVE_K2GUI
    if (k2gui_active())
        k2gui_cbox_set_filename(filename);
#endif
    mpdf=&_mpdf;
    /* Must be called once per conversion to init margins / devsize / output size */
    k2pdfopt_settings_new_source_document_init(k2settings,initstr);
    errcnt=0;
    pixwarn=0;
    srcfilename=_masterinfo.srcfilename;
    strncpy(srcfilename,filename,MAXFILENAMELEN-1);
    srcfilename[MAXFILENAMELEN-1]='\0';
    or_detect=(k2fileproc->mode==K2PDFOPT_FILE_PROCESS_MODE_GET_ROTATION);
    rot_deg=k2fileproc->rotation_deg;
    if (or_detect)
        k2fileproc->rotation_deg=0.; /* Default */
    fontsize_detect=(k2fileproc->mode==K2PDFOPT_FILE_PROCESS_MODE_GET_FONTSIZE);
    k2fileproc->callcount++;
    first_time_through = (k2fileproc->callcount==1);
#if (WILLUSDEBUGX & 0x1000000)
printf("or_detect = %d\n",or_detect);
printf("rot_deg = %g\n",rot_deg);
printf("fontsize_detect = %d\n",fontsize_detect);
printf("callcount = %d\n",k2fileproc->callcount);
printf("first_time_through = %d\n",first_time_through);
#endif
    /* Don't care about rotation if just echoing page count */
    if (k2settings->echo_source_page_count && (or_detect || fontsize_detect))
        {
        k2fileproc->status=0;
        return(k2fileproc->status);
        }
    if (or_detect && k2settings->src_dpi>300)
        dpi=300;
    else
        dpi=k2settings->src_dpi;
    src_type = get_source_type(filename);
    /*
    if (folder && first_time_through)
        k2printf("Processing " TTEXT_INPUT "BITMAP FOLDER %s" TTEXT_NORMAL "...\n",
               filename);
    */
    /*
    else
        k2printf("Processing " TTEXT_BOLD2 "PDF FILE %s" TTEXT_NORMAL "...\n",
               filename);
    */
    fl=&_fl;
    if (src_type == SRC_TYPE_BITMAPFOLDER &&
         !k2file_get_bitmap_file_list(fl,filename,first_time_through))
        {
        k2fileproc->status=2;
        return(k2fileproc->status);
        }
    src=&_src;
    srcgrey=&_srcgrey;
    marked=&_marked;
    bmp_init(src);
    bmp_init(srcgrey);
    bmp_init(marked);
    pw=0;
    pq=0;
    if (src_type==SRC_TYPE_PS)
        {
        k2printf(TTEXT_WARN
                    "\a\n\n** Internal error.  Should not be seeing type postscript here! **\n\n"
                          "** Contact author.  Cannot process file %s. **\n\n" TTEXT_NORMAL,filename);
        k2fileproc->status=3;
        return(k2fileproc->status);
        }
#ifndef HAVE_DJVU_LIB
    if (src_type==SRC_TYPE_DJVU)
        {
        if (!or_detect)
            k2printf(TTEXT_WARN
                    "\a\n\n** DjVuLibre not compiled into this version of k2pdfopt. **\n\n"
                          "** Cannot process file %s. **\n\n" TTEXT_NORMAL,filename);
        k2fileproc->status=3;
        return(k2fileproc->status);
        }
#endif
    /*
    ** Turn off native PDF output if source is not PDF
    */
    if (src_type!=SRC_TYPE_PDF)
        {
        if (k2settings->use_crop_boxes && !or_detect)
            k2printf(TTEXT_WARN
                     "\n** Native PDF output mode turned off on file %s. **\n"
                     "** (It is not a PDF file.) **\n\n",filename);
        k2settings->use_crop_boxes=0;
        }
#ifdef HAVE_OCR_LIB
    if (k2settings->dst_ocr=='m' && src_type!=SRC_TYPE_PDF && src_type!=SRC_TYPE_DJVU)
        k2settings->dst_ocr=0;
#endif
    masterinfo=&_masterinfo;
    masterinfo_init(masterinfo,k2settings);
    masterinfo->filecount=k2fileproc->filecount;
    if (k2settings->preview_page!=0 && !or_detect && !fontsize_detect)
        {
        preview=1;
        if (k2fileproc->bmp!=NULL)
            masterinfo->preview_bitmap=k2fileproc->bmp;
        else
            {
            masterinfo->preview_bitmap=&preview_internal;
            bmp_init(masterinfo->preview_bitmap);
            }
        }
    else
        preview=0;
    if (!or_detect && !preview && !fontsize_detect
          && !k2file_setup_output_file_names(k2settings,filename,k2fileproc,masterinfo,
                                             dstfile,markedfile,mpdf))
        {
        if (src_type == SRC_TYPE_BITMAPFOLDER)
            filelist_free(fl);
        return(k2fileproc->status);
        }
    if (src_type==SRC_TYPE_PDF || src_type==SRC_TYPE_DJVU || src_type==SRC_TYPE_CBZ)
        {
        int got_outline;
        np=file_numpages(filename,srcfilename,src_type,&k2settings->usegs);
        got_outline=0;
#ifdef HAVE_MUPDF_LIB
        if (src_type==SRC_TYPE_PDF)
            {
            /* Get bookmarks / outline from PDF file */
            if (!or_detect && !fontsize_detect && k2settings->use_toc!=0 && !toclist_valid(k2settings->toclist,NULL))
                {
                masterinfo->outline=wpdfoutline_read_from_pdf_file(srcfilename);
                got_outline=1;
                }
            }
#endif
#ifdef HAVE_DJVU_LIB
        if (src_type==SRC_TYPE_DJVU)
            {
            /* Get bookmarks / outline from PDF file */
            if (!or_detect && !fontsize_detect && k2settings->use_toc!=0 && !toclist_valid(k2settings->toclist,NULL))
                {
                masterinfo->outline=wpdfoutline_read_from_djvu_file(srcfilename);
                got_outline=1;
                }
            }
#endif
#if (defined(HAVE_MUPDF_LIB) || defined(HAVE_DJVU_LIB))
        /* Save TOC if requested */
        if (got_outline && k2settings->tocsavefile[0]!='\0')
            {
            FILE *f;
            f=fopen(k2settings->tocsavefile,tocwrites==0?"w":"a");
            if (f!=NULL)
                {
                int i;
                fprintf(f,"%sFILE: %s\n",tocwrites==0?"":"\n\n",srcfilename);
                for (i=strlen(srcfilename)+6;i>0;i--)
                    fputc('-',f);
                fprintf(f,"\n");
                if (masterinfo->outline!=NULL)
                    wpdfoutline_echo2(masterinfo->outline,0,f);
                else
                    fprintf(f,"(No outline info in file.)\n");
                fclose(f);
                tocwrites++;
                local_tocwrites++;
                }
            }
#endif
        }
    else if (src_type==SRC_TYPE_BITMAPFOLDER)
        np=fl->n;
    else
        np=-1;
    if (k2settings->echo_source_page_count)
        {
        printf("\"%s\" page count = %d\n",srcfilename,np);
        masterinfo_free(masterinfo,k2settings);
        if (src_type==SRC_TYPE_BITMAPFOLDER)
            filelist_free(fl);
        return(0.);
        }
    masterinfo->srcpages = np;
    if (!or_detect && !fontsize_detect && toclist_valid(k2settings->toclist,stdout))
        {
        if (pagelist_valid_page_range(k2settings->toclist))
            masterinfo->outline=wpdfoutline_from_pagelist(k2settings->toclist,masterinfo->srcpages);
        else
            masterinfo->outline=wpdfoutline_read_from_text_file(k2settings->toclist);
        }
    pagecount = np<0 ? -1 : double_pagelist_count(k2settings->pagelist,k2settings->pagexlist,np);
#ifdef HAVE_K2GUI
    if (k2gui_active())
        {
        k2gui_cbox_set_num_pages(pagecount<0 ? 1 : pagecount);
        k2gui_cbox_set_pages_completed(0,NULL);
        }
#endif
    if (pagecount<0 || (!or_detect && !fontsize_detect))
        pagestep=1;
    else
        {
        pagestep=pagecount/10;
        if (pagestep<1)
            pagestep=1;
        }
    pages_done=0;
    if (np>0 && pagecount==0)
        {
        if (first_time_through)
            {
            k2printf("\a\n" TTEXT_WARN "No %ss to convert",
                     src_type==SRC_TYPE_BITMAPFOLDER?"file":"page");
            if (k2settings->pagelist[0]!='\0' && k2settings->pagexlist[0]!='\0')
                k2printf(" (-p %s -px %s)",k2settings->pagelist,k2settings->pagexlist);
            else if (k2settings->pagelist[0]!='\0')
                k2printf(" (-p %s)",k2settings->pagelist);
            else if (k2settings->pagexlist[0]!='\0')
                k2printf(" (-px %s)",k2settings->pagexlist);
            k2printf("!" TTEXT_NORMAL "\n\n");
            }
        masterinfo_free(masterinfo,k2settings);
        if (src_type==SRC_TYPE_BITMAPFOLDER)
            filelist_free(fl);
        k2fileproc->status=5;
        return(k2fileproc->status);
        }
    if (first_time_through)
        {
        if (!k2settings->preview_page)
        {
#ifdef HAVE_K2GUI
        if (k2gui_active())
            {
            k2printf("%s%s%s",TTEXT_BOLD,initstr,TTEXT_NORMAL);
            k2ocr_showlog(); /* Only shows if using OCR and had an error */
            }
#endif
        k2printf("Reading ");
        if (pagecount>0)
           {
           if (pagecount<np)
               k2printf("%d out of %d %s%s",pagecount,np,
                        src_type==SRC_TYPE_BITMAPFOLDER?"file":"page",np>1?"s":"");
           else
               k2printf("%d %s%s",np,src_type==SRC_TYPE_BITMAPFOLDER?"file":"page",np>1?"s":"");
           }
        else
           k2printf("%ss",src_type==SRC_TYPE_BITMAPFOLDER?"file":"page");
        k2printf(" from " TTEXT_BOLD2 "%s" TTEXT_NORMAL " ...\n",filename);
        }
        }
    if (or_detect)
        {
        if (!k2settings->preview_page)
            k2printf("\nDetecting document orientation ... ");
        }
    else if (fontsize_detect)
        {
        if (!k2settings->preview_page)
            {
            k2printf("\nDetecting document median font size ... ");
            if (k2settings->verbose)
                k2printf("\n");
            }
        }
    bormean=1.0;
/*
printf("np=%d, src_type=%d\n",np,src_type);
*/
    /*
    ** LOOP THROUGH SOURCE DOCUMENT PAGES
    */
    for (i=-1;1;i+=pagestep)
        {
        char bmpfile[MAXFILENAMELEN];
        int pageno,nextpage;

/*
willus_mem_debug_update(bmpfile);
*/
        pageno=0;
        if (pagecount>0 && i+1>pagecount)
            break;
        nextpage = (i+2>pagecount) ? -1 : double_pagelist_page_by_index(k2settings->pagelist,
                                                             k2settings->pagexlist,i+1,np);
        if (i<0)
            {
            if (k2settings->dst_coverimage[0]=='\0')
                continue;
            status=k2pdfopt_get_cover_image(src,k2settings,srcfilename,dpi,&errcnt,&pixwarn);
            if (!status)
                continue;
            if (k2settings->use_crop_boxes)
                {
                bmp_copy(&masterinfo->cover_image,src);
                continue;
                }
            pageno=-1;
            }
        else
            {
            pageno = double_pagelist_page_by_index(k2settings->pagelist,k2settings->pagexlist,i,np);
            if (pageno<0)
                break;
            /* Removed in v2.32 */
            /* This always returned non-zero */
            /*
            if (!pagelist_page_by_index(k2settings->pagelist,pageno,np))
                continue;
            */
            if (src_type==SRC_TYPE_BITMAPFOLDER)
                {
                if (pageno-1>=fl->n)
                    continue;
                wfile_fullname(bmpfile,fl->dir,fl->entry[pageno-1].name);
                status=bmp_read(src,bmpfile,stdout);
                if (status<0)
                    {
                    if (first_time_through)
                        k2printf(TTEXT_WARN "\n\aCould not read file %s.\n" TTEXT_NORMAL,bmpfile);
                    continue;
                    }
                }
            else
                { 
                /* If not a PDF/DJVU/CBZ file, only read it once. */
                if (i>0 && src_type!=SRC_TYPE_PDF && src_type!=SRC_TYPE_DJVU
                        && src_type!=SRC_TYPE_CBZ)
                    break;
                status=k2pdfopt_get_file_image(src,k2settings,src_type,srcfilename,
                                               pageno,dpi,&errcnt,&pixwarn);
                if (status<0)
                    break;
                if (status==0)
                    continue;
                }
            } /* closing brace for "else" from checking for cover page */
        k2mark_page_count = i+1;

        {
        BMPREGION region;
        int mstatus;

        /* Got Good Page Render */
        bmpregion_init(&region);
        bmpregion_k2pagebreakmarks_allocate(&region);
        mstatus=masterinfo_new_source_page_init(masterinfo,k2settings,src,srcgrey,marked,
                                 &region,rot_deg,&bormean,rotstr,pageno,nextpage,stdout);
        if (mstatus==0 || fontsize_detect)
            {
            if (fontsize_detect)
                {
                int si;
                si=k2fileproc->fsh.n;
                k2proc_get_fontsize_histogram(&region,masterinfo,k2settings,&k2fileproc->fsh);
                if (k2settings->verbose)
                    k2printf("    %d text rows on %s.\n",k2fileproc->fsh.n-si,pagename(pageno));
                }
            /* v2.15 -- memory leak fix */
            bmpregion_free(&region);
            pages_done++;
            continue;
            }

        /* If user has set output size by font size, determine source font size (v2.34) */
        {
        double src_fontsize_pts;

        if (k2settings->dst_fontsize_pts>0.)
            src_fontsize_pts = fontsize_histogram_median(&k2fileproc->fsh,0);
        else if (k2settings->dst_fontsize_pts<0.)
            {
            int si;

            si=k2fileproc->fsh.n;
            k2proc_get_fontsize_histogram(&region,masterinfo,k2settings,&k2fileproc->fsh);
            src_fontsize_pts = fontsize_histogram_median(&k2fileproc->fsh,si);
            if (k2settings->verbose)
                k2printf("    %d text rows on page %s\n",k2fileproc->fsh.n-si,pagename(pageno));
            }
        else
            src_fontsize_pts=-1.;

        /* v2.34:  Set destination size (flush output bitmap if it changes) */
        k2pdfopt_settings_set_margins_and_devsize(k2settings,&region,masterinfo,src_fontsize_pts,0);
        if (!k2settings->preview_page)
            {
            if (pageno<0)
                k2printf("\n" TTEXT_HEADER "COVER PAGE (%s)",k2settings->dst_coverimage);
            else
                k2printf("\n" TTEXT_HEADER "SOURCE PAGE %d",pageno);
            }
        if (pagecount>0)
            {
            if (!k2settings->preview_page && pageno>=0)
                {
                if (k2settings->pagelist[0]!='\0')
                    k2printf(" (%d of %d)",pages_done+1,pagecount);
                else
                    k2printf(" of %d",pagecount);
                }
            }
        if (!k2settings->preview_page)
            {
            k2printf(TTEXT_NORMAL 
                " (%.1f x %.1f in",(double)srcgrey->width/k2settings->src_dpi,
                                   (double)srcgrey->height/k2settings->src_dpi);
            if (k2settings->dst_fontsize_pts<0.)
                {
                if (src_fontsize_pts<0)
                    k2printf(", fs=undet.");
                else
                    k2printf(", fs=%.1fpts",src_fontsize_pts);
                }
            k2printf(") ... %s",rotstr);
            fflush(stdout);
            }
        } /* End of scope with src_fontsize_pts */

        /* Parse the source bitmap for viewable regions */
        /* v2.34:  If cover page, use special function */
        if (pageno<0)
            bmpregion_add_cover_image(&region,k2settings,masterinfo);
        else
            bmpregion_source_page_add(&region,k2settings,masterinfo,1,pages_done++);
        /* v2.15 memory leak fix */
        bmpregion_free(&region);
        } /* End declaration of BMPREGION region */
#ifdef HAVE_K2GUI
        if (k2gui_active())
            k2gui_cbox_set_pages_completed(pages_done,NULL);
#endif
        if (k2settings->verbose)
            {
            k2printf("    master->rows=%d\n",masterinfo->rows);
            k2printf("Publishing...\n");
            }
        /* Reset the display order for this source page (v2.34--don't call if on cover image) */
        if (k2settings->show_marked_source && pageno>=0)
            mark_source_page(k2settings,masterinfo,NULL,0,0xf);
        /*
        ** v2.10 Call masterinfo_publish() no matter what.  If we've just kicked out a
        **       page, it doesn't matter.  It will do nothing.
        ** v2.34 Flush output if cover image
        */
        {
        int flush_output;
        if (pageno<0)
            flush_output=1;
        else
            flush_output=masterinfo_should_flush(masterinfo,k2settings);
        masterinfo_publish(masterinfo,k2settings,flush_output);
        }
        if (preview && k2_handle_preview(k2settings,masterinfo,k2mark_page_count,
                                         k2settings->dst_color?marked:src,k2fileproc))
            {
            bmp_free(marked);
            bmp_free(srcgrey);
            bmp_free(src);
            masterinfo_free(masterinfo,k2settings);
            if (src_type==SRC_TYPE_BITMAPFOLDER)
                filelist_free(fl);
            k2fileproc->status=0;
            return(k2fileproc->status);
            }
        /* v2.34--only if not cover image */
        if (k2settings->show_marked_source && pageno>=0 && !preview)
            publish_marked_page(mpdf,k2settings->dst_color ? marked : src,k2settings->src_dpi,
                                filename,k2settings->dst_opname_format,
                                k2fileproc->filecount,pages_done,k2settings->jpeg_quality);
        if (!k2settings->preview_page)
            {
            int np,qp;
            static int qpl=0;
/*
printf("(queue=%d,qpl=%d,pq=%d)",masterinfo->queued_page_info.n,qpl,pq);
*/
            np=masterinfo->published_pages-pw;
            qp=masterinfo->queued_page_info.n-pq;
            if (qpl>0)
                qp+=np;
            qpl=masterinfo->queued_page_info.n;
            if (!k2settings_output_is_bitmap(k2settings))
                {
                k2printf("%d page%s saved",np,np==1?"":"s");
                if (qp>0)
                    k2printf(", %d page%s queued",qp,qp==1?"":"s");
                k2printf("\n");
                }
            }
        pw=masterinfo->published_pages;
        pq=masterinfo->queued_page_info.n;
        }
    /*
    **
    ** END MAIN SOURCE DOCUMENT PAGE PROCESSING LOOP
    **
    */
/*
willus_mem_debug_update("End");
*/
    /* Didn't find the preview page yet--push out final page. */
    if (preview)
        {
        masterinfo_flush(masterinfo,k2settings,1); /* 1=final call--clear bitmap */
        if (!k2_handle_preview(k2settings,masterinfo,k2mark_page_count,
                               k2settings->dst_color?marked:src,k2fileproc))
            {
            /* No preview bitmap--return zero-width bitmap */
            if (k2fileproc->bmp==NULL)
                bmp_free(masterinfo->preview_bitmap);
            else
                k2fileproc->bmp->width=0;
            }
        bmp_free(marked);
        bmp_free(srcgrey);
        bmp_free(src);
        masterinfo_free(masterinfo,k2settings);
        if (src_type==SRC_TYPE_BITMAPFOLDER)
            filelist_free(fl);
        k2fileproc->status=0;
        return(k2fileproc->status);
        }
    bmp_free(marked);
    bmp_free(srcgrey);
    bmp_free(src);
    /* Determine orientation of document */
    if (or_detect)
        {
        if (pages_done>0)
            {
            double thresh;
            /*
            ** bormean = 1.0 means neutral
            ** bormean >> 1.0 means document is likely portrait (no rotation necessary)
            ** bormean << 1.0 means document is likely landscape (need to rotate it)
            */
            bormean = pow(bormean,1./pages_done);
            thresh=10.-(double)pages_done/2.;
            if (thresh<5.)
                thresh=5.;
            if (bormean < 1./thresh)
                {
                if (!k2settings->preview_page)
                    k2printf("Rotating clockwise.\n");
                masterinfo_free(masterinfo,k2settings);
                if (src_type==SRC_TYPE_BITMAPFOLDER)
                    filelist_free(fl);
                k2fileproc->status=0;
                k2fileproc->rotation_deg=270.;
                return(k2fileproc->status);
                }
            }
        if (!k2settings->preview_page)
            k2printf("No rotation necessary.\n");
        masterinfo_free(masterinfo,k2settings);
        if (src_type==SRC_TYPE_BITMAPFOLDER)
            filelist_free(fl);
        k2fileproc->status=0;
        return(k2fileproc->status);
        }
    if (fontsize_detect)
        {
        double mfs;

        mfs=fontsize_histogram_median(&k2fileproc->fsh,0);
        if (!k2settings->preview_page)
            {
            if (k2settings->verbose)
                {
                if (mfs<=0.)
                    k2printf("    Median document font size could not be determined.\n");
                else
                    k2printf("    Median document font size = %.1f pts.\n",mfs);
                }
            else
                {
                if (mfs<=0.)
                    k2printf("undetermined.\n");
                else
                    k2printf("%.1f pts.\n",mfs);
                }
            }
        k2fileproc->status=0;
        return(k2fileproc->status);
        }
    /*
    ** v2.10 -- Calling masterinfo_flush() without checking if a page has just been
    **          been flushed is fine at the end.  If there is nothing left
    **          in the master output bitmap, it won't do anything.
    */
    /*
    if (k2settings->dst_break_pages<=0 && !k2settings_gap_override(k2settings))
    */
    masterinfo_flush(masterinfo,k2settings,1); /* 1 = final call--clear the bitmap */
    if (!k2settings_output_is_bitmap(k2settings))
        {
        char cdate[128],author[256],title[256];

#ifdef HAVE_MUPDF_LIB
        if (src_type==SRC_TYPE_PDF)
            {
            if (wmupdf_info_field(srcfilename,"Author",author,255)<0)
                author[0]='\0';
            if (wmupdf_info_field(srcfilename,"CreationDate",cdate,127)<0)
                cdate[0]='\0';
            if (wmupdf_info_field(srcfilename,"Title",title,255)<0)
                title[0]='\0';
            }
        else
#endif
            author[0]=title[0]=cdate[0]='\0';
        if (k2settings->dst_author[0]!='\0')
            strcpy(author,k2settings->dst_author);
        /* v2.35--title can have file name */
        if (k2settings->dst_title[0]!='\0')
            filename_substitute(title,k2settings->dst_title,filename,k2fileproc->filecount,1,"pdf");
    /*
            strcpy(title,k2settings->dst_title);
    */
        if (!k2settings->use_crop_boxes)
            {
            if (masterinfo->outline!=NULL)
                {
                if (k2settings->debug)
                    wpdfoutline_echo(masterinfo->outline,1,1,stdout);
                pdffile_add_outline(&masterinfo->outfile,masterinfo->outline);
                }
            pdffile_finish(&masterinfo->outfile,title,author,masterinfo->pageinfo.producer,cdate);
            pdffile_close(&masterinfo->outfile);
            }
        else
            {
#ifdef HAVE_MUPDF_LIB
            if (masterinfo->pageinfo.boxes.n>0)
                {
                /* Native PDF output:  Re-write PDF file using crop boxes */
#if (WILLUSDEBUGX & 64)
wpdfboxes_echo(&masterinfo->pageinfo.boxes,stdout);
#endif
#if (WILLUSDEBUGX & 64)
printf("Calling wpdfpageinfo_scale_source_boxes()...\n");
#endif
                if (k2settings->dst_author[0]!='\0')
                    strcpy(masterinfo->pageinfo.author,k2settings->dst_author);
                if (k2settings->dst_title[0]!='\0')
                    strcpy(masterinfo->pageinfo.title,title);
                /* v2.20 bug fix -- need to compensate for document_scale_factor if its not 1.0 */
                if (masterinfo->document_scale_factor!=1.)
                    wpdfpageinfo_scale_source_boxes(&masterinfo->pageinfo,
                                                      1./masterinfo->document_scale_factor);
#if (WILLUSDEBUGX & 64)
printf("Calling wmupdf_remake_pdf()...\n");
#endif
                wmupdf_remake_pdf(srcfilename,dstfile,&masterinfo->pageinfo,1,masterinfo->outline,
                                  masterinfo->cover_image.width==0?NULL:&masterinfo->cover_image,stdout);
                }
            else
                k2printf(TTEXT_WARN "\nNo PDF output for file %s." TTEXT_NORMAL "\n",dstfile);
#endif
            }
        if (k2settings->show_marked_source)
            {
            pdffile_finish(mpdf,title,author,masterinfo->pageinfo.producer,cdate);
            pdffile_close(mpdf);
            }
    /*
    if (k2settings->debug || k2settings->verbose)
        k2printf("Cleaning up ...\n\n");
    if (src_type==SRC_TYPE_BITMAPFOLDER)
        k2printf("Processing on " TTEXT_INPUT "src_type==SRC_TYPE_BITMAPFOLDER %s" TTEXT_NORMAL " complete.  Total %d pages.\n\n",filename,masterinfo->published_pages);
    else
        k2printf("Processing on " TTEXT_BOLD2 "file %s" TTEXT_NORMAL " complete.  Total %d pages.\n\n",filename,masterinfo->published_pages);
    */
        size=wfile_size(dstfile);
        if (wfile_status(dstfile)==0)
            k2printf("\n" TTEXT_WARN "File %s not written." TTEXT_NORMAL "\n\n",dstfile);
        else if (size<.5)
            k2printf("\n" TTEXT_WARN "File %s is empty (0 bytes)." TTEXT_NORMAL "\n\n",dstfile);
        else
            {
            k2printf("\n" TTEXT_BOLD "%d pages" TTEXT_NORMAL,masterinfo->published_pages);
            if (masterinfo->wordcount>0)
                k2printf(" (%d words)",masterinfo->wordcount);
            k2printf(" written to " TTEXT_MAGENTA "%s" TTEXT_NORMAL " (%.1f MB).\n\n",
                    dstfile,fabs(size)/1024./1024.);
            }
#ifdef HAVE_GHOSTSCRIPT
        if (k2settings->ppgs)
            gs_postprocess(dstfile);
#endif
        if (k2settings->show_marked_source)
            {
            size=wfile_size(markedfile);
            k2printf(TTEXT_BOLD "%d pages" TTEXT_NORMAL " written to " TTEXT_MAGENTA "%s" TTEXT_NORMAL " (%.1f MB).\n\n",pages_done,markedfile,size/1024./1024.);
            }
        } /* PDF (non-bitmap) output */
#ifdef HAVE_OCR_LIB
    if (k2settings->dst_ocr && masterinfo->ocrfilename[0]!='\0' && wfile_status(masterinfo->ocrfilename)==1)
        {
        size=wfile_size(masterinfo->ocrfilename);
        k2printf(TTEXT_BOLD "%d words" TTEXT_NORMAL " written to " TTEXT_MAGENTA "%s" TTEXT_NORMAL " (%.1f MB).\n\n",masterinfo->wordcount,masterinfo->ocrfilename,size/1024./1024.);
        }
#endif
    if (local_tocwrites>0)
        k2printf(TTEXT_BOLD "%d bytes" TTEXT_NORMAL " written to " TTEXT_MAGENTA "%s" TTEXT_NORMAL ".\n\n",(int)(wfile_size(k2settings->tocsavefile)+.5),k2settings->tocsavefile);
    masterinfo_free(masterinfo,k2settings);
    if (src_type==SRC_TYPE_BITMAPFOLDER)
        filelist_free(fl);
    k2fileproc->status=0;
    return(k2fileproc->status);
    }


void bitmap_file_echo_status(char *filename)

    {
    double size;

    size=wfile_size(filename);
    if (wfile_status(filename)==0)
        k2printf("\n" TTEXT_WARN "File %s not written." TTEXT_NORMAL "\n",filename);
    else if (size<.5)
        k2printf("\n" TTEXT_WARN "File %s is empty (0 bytes)." TTEXT_NORMAL "\n",filename);
    else
        k2printf("\n%.2f MB written to " TTEXT_MAGENTA "%s" TTEXT_NORMAL "\n",
            fabs(size)/1024./1024.,filename);
    }


void wpdfboxes_echo(WPDFBOXES *boxes,FILE *out)

    {
    int i;

    k2printf("Number of boxes = %d\n",boxes->n);
    for (i=0;i<boxes->n;i++)
        {
        WPDFBOX *box;
        WPDFSRCBOX *srcbox;

        box=&boxes->box[i];
        srcbox=&box->srcbox;
        k2printf("Box %d:\n",i);
        k2printf("    Source: (Page %d)\n",srcbox->pageno);
        k2printf("        (%.1f,%.1f) %.1f x %.1f pts\n",
                  srcbox->x0_pts,srcbox->y0_pts,srcbox->crop_width_pts,srcbox->crop_height_pts);
        k2printf("    Dest: (Page %d)\n",box->dstpage);
        k2printf("        whole page = %.1f x %.1f pts\n",box->dst_width_pts,box->dst_height_pts);
        k2printf("        x1=%5.1f, y1=%5.1f\n",box->x1,box->y1);
        k2printf("        Rot=%5.1f\n\n",box->dstrot_deg);
        }
    }


static int k2_handle_preview(K2PDFOPT_SETTINGS *k2settings,MASTERINFO *masterinfo,
                             int k2mark_page_count,WILLUSBITMAP *markedbmp,
                             K2PDFOPT_FILE_PROCESS *k2fileproc)

    {
    int status;

    status= (masterinfo->preview_captured 
                      || (k2settings->show_marked_source
                           && abs(k2settings->preview_page)==k2mark_page_count));
    if (status)
        {
        if (k2settings->show_marked_source)
            bmp_copy(masterinfo->preview_bitmap,markedbmp);
/*
printf("Got preview bitmap:  %d x %d x %d.\n",
masterinfo->preview_bitmap->width,masterinfo->preview_bitmap->height,masterinfo->preview_bitmap->bpp);
*/
        if (k2fileproc->bmp==NULL)
            {
            bmp_write(masterinfo->preview_bitmap,"k2pdfopt_out.png",NULL,100);
            bmp_free(masterinfo->preview_bitmap);
            }
        }
    return(status);
    }


static char *pagename(int pageno)

    {
    static char pname[32];

    if (pageno<0)
        strcpy(pname,"cover page");
    else
        sprintf(pname,"page %d",pageno);
    return(pname);
    }


#if (defined(WIN32) || defined(WIN64))
#define fstrcmp stricmp
#else
#define fstrcmp strcmp
#endif
static int filename_comp(char *name1,char *name2)

    {
    char abs1[512],abs2[512];

    /* First do a straight compare */
    if (!fstrcmp(name1,name2))
        return(0);
    /* Convert to absolute path and compare */
    strcpy(abs1,name1);
    wfile_make_absolute(abs1);
    strcpy(abs2,name2);
    wfile_make_absolute(abs2);
    return(fstrcmp(abs1,abs2));
    }


void filename_get_marked_pdf_name(char *dst,char *fmt,char *pdfname,int filecount,
                                  int pagecount)

    {
    char basepath[MAXFILENAMELEN];
    char basename[MAXFILENAMELEN];
    char mfmt[MAXFILENAMELEN];
    int i;

    if (!stricmp(fmt,".png"))
        strcpy(basename,"%s%04d_k2opt.png");
    else if (!stricmp(fmt,".jpg"))
        strcpy(basename,"%s%04d_k2opt.jpg");
    else if (!stricmp(fmt,".jpeg"))
        strcpy(basename,"%s%04d_k2opt.jpeg");
    else
        wfile_basespec(basename,fmt);
    wfile_basepath(basepath,fmt);
    if ((i=in_string(basename,"_k2opt"))>=0)
        {
        char tempstr[MAXFILENAMELEN];
        basename[i]='\0';
        strcpy(tempstr,basename);
        strcat(tempstr,"_marked");
        strcat(tempstr,&basename[i+6]);
        strcpy(basename,tempstr);
        }
    else
        {
        char fmt_noext[MAXFILENAMELEN];
        char *ext;

        ext=wfile_ext(basename);
        wfile_newext(fmt_noext,basename,"");
        strcat(fmt_noext,"_marked.");
        strcat(fmt_noext,ext);
        strcpy(basename,fmt_noext);
        }
    if (basepath[0]=='\0')
        strcpy(mfmt,basename);
    else
        wfile_fullname(mfmt,basepath,basename);
    filename_substitute(dst,mfmt,pdfname,filecount,pagecount,filename_is_bitmap(fmt)?"":"pdf");
    }
        

static int filename_get_temp_pdf_name(char *dst,char *fmt,char *psname)

    {
    char basepath[MAXFILENAMELEN];
    int i;

    wfile_basepath(basepath,fmt);
    if (basepath[0]=='\0')
        wfile_newext(dst,psname,"pdf");
    else
        {
        char basename[MAXFILENAMELEN];
        wfile_basespec(basename,psname);
        wfile_fullname(dst,basepath,basename);
        wfile_newext(dst,NULL,"pdf");
        }
    if (wfile_status(dst)==0)
        return(1);
    wfile_newext(dst,NULL,"");
    for (i=1;i<10000;i++)
        {
        char newname[MAXFILENAMELEN+10];
        sprintf(newname,"%s%04d.pdf",dst,i);
        if (wfile_status(newname)==0)
            {
            strcpy(dst,newname);
            break;
            }
        }
    return(i<10000);
    }
    
        
/*
** %s = full filename without extension
** %b = basename without extension
** %f = base path
** If one %d:
**     If pagecount <= 0, gets file count
**     If pagecount >  0 and ext is bitmap, gets page count
** If two %d's:
**     First gets filecount
**     Second gets page count
**
*/
void filename_substitute(char *dst,char *fmt0,char *src,int filecount,int pagecount,
                                char *defext0)

    {
    char *defext;
    int i,j,k;
    char fmt[MAXFILENAMELEN];
    char basespec[MAXFILENAMELEN];
    char basebasespec[MAXFILENAMELEN];
    char basepath[MAXFILENAMELEN];
    char xfmt[128];
    int npd,cpd,bitmap;

    strcpy(fmt,fmt0);
    bitmap=filename_is_bitmap(fmt);
    if (bitmap)
        {
        if (!stricmp(fmt,".png"))
            strcpy(fmt,"%s%04d.png");
        else if (!stricmp(fmt,".jpg"))
            strcpy(fmt,"%s%04d.jpg");
        else if (!stricmp(fmt,".jpeg"))
            strcpy(fmt,"%s%04d.jpeg");
        }
    npd=count_format_strings(fmt,'d');
    if (bitmap && !npd)
        {
        char *ext;
        ext=wfile_ext(fmt); /* ext points into fmt */
        strcpy(basespec,ext);
        if (ext[-1]=='.')
            {
            strcpy(&ext[-1],"%04d.");
            strcat(fmt,basespec);
            }
        else
            strcat(fmt,"%04d");
        npd=1;
        }
    wfile_newext(basespec,src,"");
    wfile_basespec(basebasespec,basespec);
    wfile_basepath(basepath,basespec);
    if (defext0==NULL)
        defext=NULL;
    else
        defext=(defext0[0]=='.' ? &defext0[1] : defext0);
    for (cpd=i=j=0;fmt[i]!='\0';i++)
        {
        if (fmt[i]!='%')
            {
            dst[j++]=fmt[i];
            continue;
            }
        xfmt[0]='%';
        for (k=1;k<120 && (fmt[i+k]=='-' || (fmt[i+k]>='0' && fmt[i+k]<='9'));k++)
            xfmt[k]=fmt[i+k];
        if (fmt[i+k]=='s' || fmt[i+k]=='d' || fmt[i+k]=='b' || fmt[i+k]=='f')
            {
            int c;
            c=xfmt[k]=fmt[i+k];
            xfmt[k+1]='\0';
            i=i+k;
            dst[j]='\0';
            if (c=='s')
                sprintf(&dst[strlen(dst)],"%s",basespec);
            else if (c=='b')
                sprintf(&dst[strlen(dst)],"%s",basebasespec);
            else if (c=='f')
                sprintf(&dst[strlen(dst)],"%s",basepath);
            else
                {
                cpd++;
                if (!bitmap || (npd>1 && cpd==1))
                    sprintf(&dst[strlen(dst)],xfmt,filecount);
                else
                    sprintf(&dst[strlen(dst)],xfmt,pagecount);
                }
            j=strlen(dst);
            continue;
            }
        dst[j++]=fmt[i];
        }
    dst[j]='\0';
    if (defext!=NULL && defext[0]!='\0' && stricmp(wfile_ext(dst),defext))
        {
        strcat(dst,".");
        strcat(dst,defext);
        }
    }


int filename_is_bitmap(char *filename)

    {
    char *ext;

    ext=wfile_ext(filename);
    return(!stricmp(ext,"png") || !stricmp(ext,"jpg") || !stricmp(ext,"jpeg"));
    }


static int count_format_strings(char *fmt,int type)

    {
    int i,c;

    for (i=c=0;fmt[i]!='\0';i++)
        {
        if (fmt[i]!='%')
            continue;
        for (i++;fmt[i]!='\0' && (fmt[i]=='-' || (fmt[i]>='0' && fmt[i]<='9'));i++);
        if (fmt[i]==type)
            c++;
        }
    return(c);
    }


/*
**  0 = ask each time
**  1 = overwrite all
**  2 = rename all
** -1 = no overwriting (all)
*/
void overwrite_set(int status)

    {
    k2files_overwrite=status;
    }


static int overwrite_fail(char *outname,double overwrite_minsize_mb,int rename,int assume_yes)

    {
    double size_mb;
    char basepath[512];
    char buf[512];
    char newname[512];

    if (assume_yes)
        return(0);
    if (wfile_status(outname)==0)
        return(0);
    size_mb = wfile_size(outname)/1024./1024.;
    if (overwrite_minsize_mb < 0. || size_mb<overwrite_minsize_mb || k2files_overwrite>0)
        {
        if (!rename && k2files_overwrite!=2)
            return(0);
        if (existing_file_rename(outname))
            return(0);
        }
    if (k2files_overwrite==-1)
        return(1);
    wfile_basepath(basepath,outname);
    strcpy(newname,outname);
    k2printf("\n\a");
    while (1)
        {
        while (1)
            {
#ifdef HAVE_K2GUI
            if (k2gui_active())
                {
                int reply;
                reply=k2gui_yes_no_all("File overwrite query","File %s (%.1f MB) already exists!  "
                                       "Overwrite it?",newname,size_mb);
                if (reply<0 || reply==2)
                    {
                    reply=k2gui_yes_no_all("File rename query","File %s (%.1f MB) already exists!  "
                                       "Rename existing file?",newname,size_mb);
                    if (reply<0) /* No */
                        return(1);
                    if (reply==2) /* No to all (rename) */
                        {
                        overwrite_set(-1);
                        return(1);
                        }
                    if (reply==3) /* Yes to all (rename) */
                        overwrite_set(2);
                    if (existing_file_rename(newname))
                        return(0);
                    return(1);
                    }
                if (reply==3)
                    overwrite_set(1);
                return(0);
                }
            else
                {
#endif
            k2printf("File " TTEXT_MAGENTA "%s" TTEXT_NORMAL " (%.1f MB) already exists!\n"
                      "   Overwrite it (y[es]/n[o]/a[ll]/q[uit]/r[ename]/R[ename all])? " TTEXT_INPUT,
                    newname,size_mb);
            k2gets(buf,16,"y");
            k2printf(TTEXT_NORMAL);
            clean_line(buf);
            if (buf[0]!='R')
                buf[0]=tolower(buf[0]);
#ifdef HAVE_K2GUI
                }
#endif
            if (buf[0]!='y' && buf[0]!='n' && buf[0]!='a' && buf[0]!='q'
                            && buf[0]!='r' && buf[0]!='R')
                {
                k2printf("\a\n  ** Must respond with 'y', 'n', 'a', 'r', 'R', or 'q' **\n\n");
                continue;
                }
            break;
            }
        if (buf[0]=='q')
            return(-1);
        if (buf[0]=='a' || buf[0]=='y')
            {
            if (buf[0]=='a')
                overwrite_set(1);
            return(0);
            }
        if (buf[0]=='r' || buf[0]=='R')
            {
            if (buf[0]=='R')
                overwrite_set(2);
            if (existing_file_rename(outname))
                return(0);
            }
        k2printf("Enter a new output base name (.pdf will be appended, q=quit).\n"
                "New name: " TTEXT_INPUT);
        k2gets(buf,255,"__out__.pdf");
        k2printf(TTEXT_NORMAL);
        clean_line(buf);
        if (!stricmp(buf,"q"))
            return(-1);
        if (buf[0]=='/' || buf[0]=='\\' || buf[1]==':')
            strcpy(newname,buf);
        else
            wfile_fullname(newname,basepath,buf);
        if (!strcmp(wfile_ext(newname),""))
            strcat(newname,".pdf");
        if (wfile_status(newname)==0)
            break;
        }
    strcpy(outname,newname);
    return(0);
    }


static int existing_file_rename(char *filename)

    {
    char basepath[256];
    char basename[256];
    char ext[64];
    int i;

    wfile_basespec(basename,filename);
    xstrncpy(ext,wfile_ext(basename),63);
    wfile_newext(basename,basename,"");
    wfile_basepath(basepath,filename);
    for (i=1;i<=9999;i++)
        {
        char newbase[356];
        char fullname[512];

        sprintf(newbase,"%s_old%04d.%s",basename,i,ext);
        wfile_fullname(fullname,basepath,newbase);
        if (wfile_status(fullname)!=0)
            continue;
        if (!rename(filename,fullname))
            {
            k2printf(ANSI_YELLOW "%s --> %s" ANSI_NORMAL "\n",filename,fullname);
            break;
            }
        }
    return(i<=9999);
    }


static int toclist_valid(char *s,FILE *out)

    {
    if (s[0]=='\0')
        return(0);
    if (pagelist_valid_page_range(s))
        return(1);
    if (wfile_status(s)==1)
        return(1);
    if (out!=NULL)
        k2printf(ANSI_RED "\nTOC page list '%s' is not valid page range or file name."
                 ANSI_NORMAL "\n\n",s);
    return(0);
    }


/*
** Create outline from page list
*/
static WPDFOUTLINE *wpdfoutline_from_pagelist(char *pagelist,int maxpages)

    {
    int i;
    WPDFOUTLINE *outline,*outline0;

    outline0=outline=NULL;
    for (i=0;1;i++)
        {
        int page;
        char buf[64];
        WPDFOUTLINE *oline;

        page=pagelist_page_by_index(pagelist,i,maxpages);
        if (page<0)
            break;
        sprintf(buf,"Chapter %d",i+1);
        oline=malloc(sizeof(WPDFOUTLINE));
        wpdfoutline_init(oline);
        oline->title=malloc(strlen(buf)+1);
        strcpy(oline->title,buf);
        oline->srcpage=page-1;
        oline->dstpage=-1;
        if (i==0)
            {
            outline0=outline=oline;
            continue;
            }
        outline->next=oline;
        outline=outline->next;
        }
    return(outline0);
    }


int get_source_type(char *filename)

    {
    /*
    ** Determine source type
    */
    if (wfile_status(filename)==2)
        return(SRC_TYPE_BITMAPFOLDER);
    else if (!stricmp(wfile_ext(filename),"pdf"))
        return(SRC_TYPE_PDF);
    else if (!stricmp(wfile_ext(filename),"djvu"))
        return(SRC_TYPE_DJVU);
    else if (!stricmp(wfile_ext(filename),"djv"))
        return(SRC_TYPE_DJVU);
    else if (!stricmp(wfile_ext(filename),"cbz"))
        return(SRC_TYPE_CBZ);
    else if (!stricmp(wfile_ext(filename),"ps"))
        return(SRC_TYPE_PS);
    else if (!stricmp(wfile_ext(filename),"eps"))
        return(SRC_TYPE_PS);
    else
        return(SRC_TYPE_OTHER);
    }


static int file_numpages(char *filename,char *srcfilename,int src_type,int *usegs)

    {
    int np;

    wsys_set_decimal_period(1);
#ifdef HAVE_MUPDF_LIB
    if (src_type==SRC_TYPE_PDF || src_type==SRC_TYPE_CBZ)
        {
        np=wmupdf_numpages(srcfilename);
#ifdef HAVE_WIN32_API
        if (np<0)
            {
            int ns;
            ns=wsys_filename_8dot3(srcfilename,filename,MAXFILENAMELEN-1);
            if (ns>0 && stricmp(filename,srcfilename))
                np=wmupdf_numpages(srcfilename);
            else
                strcpy(srcfilename,filename);
            }
#endif
        }
    else
#endif
#ifdef HAVE_DJVU_LIB
    if (src_type==SRC_TYPE_DJVU)
        np=bmpdjvu_numpages(filename);
    else
#endif
        np=-1;
    wsys_set_decimal_period(1);
#ifdef HAVE_MUPDF_LIB
    if (usegs!=NULL && src_type==SRC_TYPE_PDF && np==-1 && ((*usegs)<=0))
        {
        static char *mupdferr_trygs=TTEXT_WARN "\a\n ** ERROR reading from " TTEXT_BOLD2 "%s" TTEXT_WARN "using MuPDF.  Trying Ghostscript...\n\n" TTEXT_NORMAL;

        k2printf(mupdferr_trygs,filename);
        if ((*usegs)==0)
            (*usegs)=1;
        }
#endif
#ifdef HAVE_Z_LIB
    if (np<=0 && src_type==SRC_TYPE_PDF)
        np=pdf_numpages(filename);
#endif
    return(np);
    }


void k2file_get_info(char *filename,int *pagelist,char **buf)

    {
    int src_type;

    src_type=get_source_type(filename);
    (*buf)=NULL;
    if (src_type==SRC_TYPE_PDF)
        {
#ifdef HAVE_MUPDF_LIB
        wmupdfinfo_get(filename,pagelist,buf);
#endif
        }
    else if (src_type==SRC_TYPE_DJVU)
        {
#ifdef HAVE_DJVU_LIB
        bmpdjvu_info_get(filename,pagelist,buf);
#endif
        }
    else if (src_type==SRC_TYPE_CBZ)
        {
#ifdef HAVE_MUPDF_LIB
        wmupdf_cbzinfo_get(filename,pagelist,buf);
#endif
        }
    }


int k2file_get_num_pages(char *filename)

    {
    int src_type,usegs;
    char srcfilename[MAXFILENAMELEN];

    src_type = get_source_type(filename);
    if (src_type!=SRC_TYPE_PDF && src_type!=SRC_TYPE_DJVU && src_type!=SRC_TYPE_CBZ)
        return(-1);
    strncpy(srcfilename,filename,MAXFILENAMELEN-1);
    srcfilename[MAXFILENAMELEN-1]='\0';
    usegs=-1;
    return(file_numpages(filename,srcfilename,src_type,&usegs));
    }


void k2file_get_overlay_bitmap(WILLUSBITMAP *bmp,double *dpi,char *filename,char *pagelist)

    {
    int i,c,c2,src_type,np;
    char srcfilename[MAXFILENAMELEN];
    static K2PDFOPT_SETTINGS _k2settings;
    K2PDFOPT_SETTINGS *k2settings;
    WILLUSBITMAP *tmp,_tmp;

    (*dpi)=100.;
    src_type = get_source_type(filename);
    if (src_type!=SRC_TYPE_PDF && src_type!=SRC_TYPE_DJVU && src_type!=SRC_TYPE_CBZ)
        return;
    strncpy(srcfilename,filename,MAXFILENAMELEN-1);
    srcfilename[MAXFILENAMELEN-1]='\0';
    k2settings=&_k2settings;
    k2pdfopt_settings_init(k2settings);
    k2settings->document_scale_factor=1.0;
    k2settings->usegs=-1;
    np=file_numpages(filename,srcfilename,src_type,&k2settings->usegs);
    for (c=0,i=1;i<=np;i++)
        if (pagelist_includes_page(pagelist,i,np))
            c++;
#ifdef HAVE_K2GUI
    if (k2gui_active())
        {
        k2gui_overlay_set_num_pages(c);
        k2gui_overlay_set_pages_completed(0,NULL);
        }
#endif
    tmp=&_tmp;
    bmp_init(tmp);
    for (c=c2=0,i=1;i<=np;i++)
        {
        int status;

        if (!pagelist_includes_page(pagelist,i,np))
            continue;
        status=bmp_get_one_document_page(tmp,k2settings,src_type,srcfilename,i,100.,8,NULL);
        c2++;
#ifdef HAVE_K2GUI
        if (k2gui_active())
            k2gui_overlay_set_pages_completed(c2,NULL);
#endif
        if (status)
            {
#ifdef HAVE_K2GUI
            if (k2gui_active())
                k2gui_overlay_error(filename,i,status);
#endif
            continue;
            }
        c++;
        if (c==1)
            bmp_copy(bmp,tmp);
        else
            bmp8_merge(bmp,tmp,c);
        }
    bmp_free(tmp);
    }


void k2file_look_for_pagebreakmarks(K2PAGEBREAKMARKS *k2pagebreakmarks,
                                    K2PDFOPT_SETTINGS *k2settings,WILLUSBITMAP *src,
                                    WILLUSBITMAP *srcgrey,int dpi)

    {
    int color[2];
    int type[2];
    int n;

#if (WILLUSDEBUGX & 0x800000)
printf("@k2file_look_for_pagebreakmarks.\n");
printf("    k2pagebreakmarks = %p\n",k2pagebreakmarks);
printf("    n=%d\n",k2pagebreakmarks->n);
#endif
    if (k2pagebreakmarks==NULL)
        return;
    k2pagebreakmarks->n=n=0;
    if (k2settings->pagebreakmark_breakpage_color>0)
        {
        color[n]=k2settings->pagebreakmark_breakpage_color;
        type[n]=K2PAGEBREAKMARK_TYPE_BREAKPAGE;
        n++;
        }
#if (WILLUSDEBUGX & 0x800000)
printf("AA\n");
#endif
    if (k2settings->pagebreakmark_nobreak_color>0)
        {
        color[n]=k2settings->pagebreakmark_nobreak_color;
        type[n]=K2PAGEBREAKMARK_TYPE_NOBREAK;
        n++;
        }
#if (WILLUSDEBUGX & 0x800000)
printf("BB\n");
#endif
    if (n==0)
        return;
#if (WILLUSDEBUGX & 0x800000)
printf("CC\n");
#endif
    k2pagebreakmarks_find_pagebreak_marks(k2pagebreakmarks,src,srcgrey,dpi,color,type,n);
#if (WILLUSDEBUGX & 0x800000)
printf("\n%d PAGE BREAK MARKS FOUND.\n",k2pagebreakmarks->n);
for (n=0;n<k2pagebreakmarks->n;n++)
printf("    Mark %2d / %2d at %.2f, %.2f in from top left, type %d\n",n+1,k2pagebreakmarks->n,(double)k2pagebreakmarks->k2pagebreakmark[n].col/dpi,(double)k2pagebreakmarks->k2pagebreakmark[n].row/dpi,k2pagebreakmarks->k2pagebreakmark[n].type);
#endif
    }


#ifdef HAVE_GHOSTSCRIPT

static int gsproc_init(void)

    {
    int status;

    if ((status=willusgs_init(stdout))<0)
        {
        static int warn=0;
        if (warn==0)
            {
            k2printf("\a");
            warn=1;
            }
        k2printf("\n" TTEXT_WARN "** Error %d initializing Ghostscript. **"
                 TTEXT_NORMAL "\n\n",status);
        return(0);
        }
    return(1);
    }


static int gs_convert_to_pdf(char *temppdfname,char *psfilename,K2PDFOPT_SETTINGS *k2settings)

    {
    int status;

    if (!gsproc_init())
        {
        k2printf("\n" TTEXT_WARN "** Cannot process postscript file %s. **"
                 TTEXT_NORMAL "\n\n",psfilename);
        return(0);
        }
    status=filename_get_temp_pdf_name(temppdfname,k2settings->dst_opname_format,psfilename);
    if (!status)
        {
        k2printf("\n" TTEXT_WARN "** Error converting %s to PDF.  Could not get temp name. **"
                 TTEXT_NORMAL "\n\n",psfilename);
        return(0);
        }
    k2printf("Converting " TTEXT_MAGENTA "%s" TTEXT_NORMAL " to PDF...\n",
              psfilename);
    status=willusgs_ps_to_pdf(temppdfname,psfilename,NULL);
    if (status)
        {
        static int warn=0;
        if (warn==0)
            {
            k2printf("\a");
            warn=1;
            }
        k2printf("\n" TTEXT_WARN "** Error %d running Ghostscript.  Conversion to PDF aborted. **"
                 TTEXT_NORMAL "\n\n",status);
        remove(temppdfname);
        return(0);
        }
    if (wfile_status(temppdfname)!=1)
        {
        static int warn=0;
        if (warn==0)
            {
            k2printf("\a");
            warn=1;
            }
        k2printf("\n" TTEXT_WARN "** Error converting postscript file %s to PDF. **"
                 TTEXT_NORMAL "\n\n",psfilename);
        remove(temppdfname);
        return(0);
        }
    return(1);
    /*
    size=wfile_size(temppdfname);
    k2printf(TTEXT_BOLD "    ... %d bytes" TTEXT_NORMAL " written to " TTEXT_MAGENTA "%s" TTEXT_NORMAL " (%.1f MB).\n",(int)size,temppdfname,size/1024./1024.);
    */
    }


static void gs_postprocess(char *filename)

    {
    char tempname[MAXFILENAMELEN];
    int status;
    double size;

    if (!gsproc_init())
        {
        k2printf("\n" TTEXT_WARN "** Post-process step aborted. **" TTEXT_NORMAL "\n\n");
        return;
        }
    wfile_abstmpnam(tempname);
    k2printf("Post processing " TTEXT_MAGENTA "%s" TTEXT_NORMAL " with Ghostscript...\n",
              filename);
    status=willusgs_ps_to_pdf(tempname,filename,NULL);
    if (status)
        {
        static int warn=0;
        if (warn==0)
            {
            k2printf("\a");
            warn=1;
            }
        k2printf("\n" TTEXT_WARN "** Error %d running Ghostscript.  Post-process step aborted. **"
                 TTEXT_NORMAL "\n\n",status);
        remove(tempname);
        return;
        }
    status=wfile_copy_file(filename,tempname,0);
    if (status==0)
        {
        static int warn=0;
        if (warn==0)
            {
            k2printf("\a");
            warn=1;
            }
        k2printf("\n" TTEXT_WARN "** Error copying temp file %s to %s.  Post-process error. **"
                 TTEXT_NORMAL "\n\n",tempname,filename);
        return;
        }
    remove(tempname);
    size=wfile_size(filename);
    k2printf(TTEXT_BOLD "    ... %d bytes" TTEXT_NORMAL " written to " TTEXT_MAGENTA "%s" TTEXT_NORMAL " (%.1f MB).\n",(int)size,filename,size/1024./1024.);
    }
#endif

static void gs_conv_cleanup(int psconv,char *filename,char *original_file)

    {
    if (psconv)
        {
        remove(filename);
        strcpy(filename,original_file);
        }
    }


static void k2pdfopt_file_process_init(K2PDFOPT_FILE_PROCESS *k2fileproc)

    {
    k2fileproc->callcount=0;
    k2fileproc->filecount=0;
    k2fileproc->bmp = NULL;
    k2fileproc->outname = NULL;
    fontsize_histogram_init(&k2fileproc->fsh);
    }


static void k2pdfopt_file_process_close(K2PDFOPT_FILE_PROCESS *k2fileproc)

    {
    static char *funcname="k2pdfopt_file_process_close";

    fontsize_histogram_free(&k2fileproc->fsh);
    willus_mem_free((double **)&k2fileproc->outname,funcname);
    }

/*
** Returns:
**     1 = success
**     0 = fail
*/
static int k2pdfopt_get_cover_image(WILLUSBITMAP *src,K2PDFOPT_SETTINGS *k2settings,
                                    char *filename,int dpi,int *errcnt,int *pixwarn)

    {
    int status,ib,pageno,src_type;
    char covfile[MAXFILENAMELEN];

    if (k2settings->dst_coverimage[0]=='\0')
        return(0);

    strncpy(covfile,k2settings->dst_coverimage,MAXFILENAMELEN-1);
    covfile[MAXFILENAMELEN-1]='\0';
    ib=in_string(covfile,"[");
    if (ib>=0)
        {
        pageno=atoi(&covfile[ib+1]);
        if (ib>0)
            covfile[ib]='\0';
        else
            {
            strncpy(covfile,filename,MAXFILENAMELEN-1);
            covfile[MAXFILENAMELEN-1]='\0';
            }
        }
    else if (is_an_integer(k2settings->dst_coverimage))
        pageno=atoi(k2settings->dst_coverimage);
    else
        pageno=0;
    src_type = get_source_type(covfile);
    /* If integer, interpret as page number of PDF source file */
    if ((src_type==SRC_TYPE_PDF || src_type==SRC_TYPE_DJVU || src_type==SRC_TYPE_CBZ) && pageno<=0)
        pageno=1;
    status=k2pdfopt_get_file_image(src,k2settings,src_type,covfile,pageno,dpi,errcnt,pixwarn);
    return(status==1 ? 1 : 0);
    }
    

/*
** Gets bitmap from file.
** Returns:
** -1 = Error--don't try to continue reading more pages (stop loop)
**  0 = Error
**  1 = Success
*/
static int k2pdfopt_get_file_image(WILLUSBITMAP *src,K2PDFOPT_SETTINGS *k2settings,
                                   int src_type,char *filename,int pageno,
                                   int dpi,int *errcnt,int *pixwarn)

    {
    static char *readerr=TTEXT_WARN "\a\n ** ERROR reading page %d from " TTEXT_BOLD2 "%s" TTEXT_WARN ".\n\n" TTEXT_NORMAL;
    static char *readlimit=TTEXT_WARN "\a\n ** (No more read errors will be echoed for file %s.)\n\n" TTEXT_NORMAL;
    int source_is_bitmap,bpp,status;
    double npix;

/*
printf("@k2pdfopt_get_file_image, fn=%s, src_type=%d, pageno=%d, dpi=%d\n",filename,src_type,pageno,dpi);
*/
    /* Pre-read at low dpi to check bitmap size */

    source_is_bitmap = (src_type!=SRC_TYPE_PS && src_type!=SRC_TYPE_PDF && src_type!=SRC_TYPE_DJVU
                             && src_type!=SRC_TYPE_CBZ);
    if (source_is_bitmap && k2settings_need_color_initially(k2settings))
        bpp=24;
    else
        bpp=8;
    wsys_set_decimal_period(1);
    status=bmp_get_one_document_page(src,k2settings,src_type,filename,pageno,10.,bpp,stdout);
    wsys_set_decimal_period(1);
    if (status<0)
        {
        (*errcnt)=(*errcnt)+1;
        if ((*errcnt)<=10)
            {
            k2printf(readerr,pageno,filename);
            if ((*errcnt)==10)
                k2printf(readlimit,filename);
            }
        /* Error reading PS probably means we've run out of pages. */
        if (src_type==SRC_TYPE_PS)
            return(-1);
        return(0);
        }
    /* If bitmap, no need to re-read */
    if (source_is_bitmap)
        return(1);

    /* Sanity check the bitmap size */
    npix = (double)(dpi/10.)*(dpi/10.)*src->width*src->height;
    if (npix > 2.5e8 && !(*pixwarn))
        {
        int ww,hh;
        ww=(int)((double)(dpi/10.)*src->width+.5);
        hh=(int)((double)(dpi/10.)*src->height+.5);
        k2printf("\a\n" TTEXT_WARN "\n\a ** Source resolution is very high (%d x %d pixels)!\n"
                "    You may want to reduce the -odpi or -idpi setting!\n"
                "    k2pdfopt may crash when reading the source file..."
                TTEXT_NORMAL "\n\n",ww,hh);
        (*pixwarn)=1;
        }

    /* Read again at nominal source dpi */
    wsys_set_decimal_period(1);
    if (k2settings_need_color_initially(k2settings))
        status=bmp_get_one_document_page(src,k2settings,src_type,filename,pageno,
                                         dpi,24,stdout);
    else
        status=bmp_get_one_document_page(src,k2settings,src_type,filename,pageno,
                                         dpi,8,stdout);
    wsys_set_decimal_period(1);
    if (status<0)
        {
        (*errcnt)=(*errcnt)+1;
        if ((*errcnt)<=10)
            {
            k2printf(readerr,pageno,filename);
            if ((*errcnt)==10)
                aprintf(readlimit,filename);
            }
        /* Error reading PS probably means we've run out of pages. */
        if (src_type==SRC_TYPE_PS)
            return(-1);
        return(0);
        }
    return(1);
    }


static int k2file_get_bitmap_file_list(FILELIST *fl,char *filename,int first_time_through)

    {
    char basename[MAXFILENAMELEN];
    static char *iolist[]={"*.png","*.jpg",""};
    static char *eolist[]={""};

    filelist_init(fl);
    wfile_basespec(basename,filename);
    if (first_time_through)
        k2printf("Searching folder " TTEXT_BOLD2 "%s" TTEXT_NORMAL " ... ",basename);
    fflush(stdout);
    filelist_fill_from_disk(fl,filename,iolist,eolist,0,0);
    if (fl->n<=0)
        {
        if (first_time_through)
            k2printf(TTEXT_WARN "\n** No bitmaps found in folder %s.\n\n" 
                    TTEXT_NORMAL,filename);
        return(0);
        }
    if (first_time_through)
        k2printf("%d bitmaps found in %s.\n",(int)fl->n,filename);
    filelist_sort_by_name(fl);
    return(1);
    }

/*
**
** Set up output file names.  Check for overwriting files.
**
** Fills in / initializes:
**     dstfile[] with converted file name.
**     masterinfo->ocrfilename[] with OCR text file name.
**     markedfile[] with marked PDF file name.
**     mpdf with PDFFILE info for marked file.
**
*/
static int k2file_setup_output_file_names(K2PDFOPT_SETTINGS *k2settings,char *filename,
                                          K2PDFOPT_FILE_PROCESS *k2fileproc,
                                          MASTERINFO *masterinfo,
                                          char *dstfile,char *markedfile,PDFFILE *mpdf)

    {
    int bitmap,can_write,status;
    static char *funcname="k2file_setup_output_file_names";

    wfile_newext(dstfile,filename,"");
    bitmap=k2settings_output_is_bitmap(k2settings);
    if (bitmap)
        filename_substitute(dstfile,k2settings->dst_opname_format,filename,k2fileproc->filecount,1,"");
    else
        filename_substitute(dstfile,k2settings->dst_opname_format,filename,k2fileproc->filecount,1,"pdf");
#ifdef HAVE_OCR_LIB
    if (k2settings->ocrout[0]!='\0' && k2settings->dst_ocr)
        filename_substitute(masterinfo->ocrfilename,k2settings->ocrout,filename,k2fileproc->filecount,1,"txt");
    else
#endif
        masterinfo->ocrfilename[0]='\0';
    if (!filename_comp(dstfile,filename))
        {
        k2printf(TTEXT_WARN "\n\aSource file and ouput file have the same name!" TTEXT_NORMAL "\n\n");
        k2printf("    Source file = '%s'\n",filename);
        k2printf("    Output file = '%s'\n",dstfile);
        k2printf("    Output file name format string = '%s'\n",k2settings->dst_opname_format);
        k2printf("\nOperation aborted.\n");
        k2sys_exit(k2settings,50);
        }
    wfile_prepdir(dstfile);
    if ((status=overwrite_fail(dstfile,k2settings->overwrite_minsize_mb,k2settings->rename,
                                       k2settings->assume_yes))!=0)
        {
        masterinfo_free(masterinfo,k2settings);
        if (status<0)
            k2sys_exit(k2settings,20);
        k2fileproc->status=4;
        return(0);
        }
    if (!bitmap && !k2settings->use_crop_boxes)
        can_write = (pdffile_init(&masterinfo->outfile,dstfile,1)!=NULL);
    else
        {
        FILE *f1;
        f1 = wfile_fopen_utf8(dstfile,"w");
        can_write = (f1!=NULL);
        if (f1!=NULL)
            {
            fclose(f1);
            wfile_remove_utf8(dstfile);
            }
        }
    if (!can_write)
        {
        k2printf(TTEXT_WARN "\n\aCannot open %sfile %s for output!" TTEXT_NORMAL "\n\n",
                  bitmap?"":"PDF ",dstfile);
#ifdef HAVE_K2GUI
        if (k2gui_active())
            {
            k2gui_okay("Failed to open output file",
                       "Cannot open %sfile %s for output!\n"
                       "Maybe another application has it open already?\n"
                       "Or does the output folder have write permission?\n"
                       "Conversion failed!",bitmap?"":"PDF ",dstfile);
            k2fileproc->status=4;
            return(0);
            }
#endif
        k2sys_exit(k2settings,30);
        }
    /* Return output file name in k2fileproc for GUI */
    willus_mem_alloc((double **)&k2fileproc->outname,(long)(strlen(dstfile)+1),funcname);
    if (k2fileproc->outname!=NULL)
        strcpy(k2fileproc->outname,dstfile);
    if (k2settings->use_crop_boxes)
        pdffile_close(&masterinfo->outfile);
    if (!bitmap && k2settings->show_marked_source)
        {
        filename_get_marked_pdf_name(markedfile,k2settings->dst_opname_format,filename,
                                     k2fileproc->filecount,1);
        if (pdffile_init(mpdf,markedfile,1)==NULL)
            {
            k2printf(TTEXT_WARN "\n\aCannot open PDF file %s for marked output!" TTEXT_NORMAL "\n\n",markedfile);
            k2sys_exit(k2settings,40);
            }
        }
    return(1);
    }







k2pdfopt_v2.54/k2pdfoptlib/k2parsecmd.c

/*
** k2cmdparse.c   Parse command-line options for k2pdfopt.
**
** Copyright (C) 2020  http://willus.com
**
** This program is free software: you can redistribute it and/or modify
** it under the terms of the GNU Affero General Public License as
** published by the Free Software Foundation, either version 3 of the
** License, or (at your option) any later version.
**
** This program is distributed in the hope that it will be useful,
** but WITHOUT ANY WARRANTY; without even the implied warranty of
** MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
** GNU Affero General Public License for more details.
**
** You should have received a copy of the GNU Affero General Public License
** along with this program.  If not, see <http://www.gnu.org/licenses/>.
**
*/

#include "k2pdfopt.h"

static int valid_numerical_char(int c);
static int next_is_number(CMDLINEINPUT *cl,int setvals,int quiet,int *good,int *readnext,double *dstval);
static int next_is_integer(CMDLINEINPUT *cl,int setvals,int quiet,int *good,int *readnext,int *dstval);


#define CBOXVAL(x,cbox,cboxindex,defunits,srcmar) if (!stricmp(cl->cmdarg,x)) { \
                                  if (cmdlineinput_next(cl)==NULL) \
                                      break; \
                                  if (srcmar && is_a_number(cl->cmdarg) && atof(cl->cmdarg)<0.) \
                                      { \
                                      cbox.box[cboxindex]=fabs(atof(cl->cmdarg)); \
                                      cbox.units[cboxindex]=UNITS_SOURCE; \
                                      } \
                                  else \
                                      k2parsecmd_set_value_with_units(cl->cmdarg, \
                                         &cbox.box[cboxindex], \
                                         &cbox.units[cboxindex], \
                                         defunits); \
                                  if (!srcmar && (cbox.units[cboxindex]==UNITS_TRIMMED \
                                                   || cbox.units[cboxindex]==UNITS_OCRLAYER)) \
                                      cbox.units[cboxindex]=UNITS_SOURCE; \
                                  continue; \
                                  }

#define NEEDS_VALUE(x,y) if (!stricmp(cl->cmdarg,x)) { \
                         if (!next_is_number(cl,setvals==1,quiet,&good,&readnext,&k2settings->y)) \
                             break; \
                         continue; }

#define NEEDS_INTEGER(x,y) if (!stricmp(cl->cmdarg,x)) { \
                        if (!next_is_integer(cl,setvals==1,quiet,&good,&readnext,&k2settings->y)) \
                              break; \
                        continue; }
/* v2.33 */
#define PLUS_MINUS_OPTION(x,y,nomval,plusval,minusval,sv) if (!stricmp(cl->cmdarg,x) || !stricmp(cl->cmdarg,x "-") || !stricmp(cl->cmdarg,x "+")) \
            { \
            if (setvals==sv) \
                { \
                if (cl->cmdarg[strlen(cl->cmdarg)-1]=='-') \
                    k2settings->y = minusval; \
                else if (cl->cmdarg[strlen(cl->cmdarg)-1]=='+') \
                    k2settings->y = plusval; \
                else \
                    k2settings->y = nomval; \
                } \
            continue; \
            }
/* Fixed to recognize + option, v2.22 */
#define PLUS_MINUS_BITOPTION(x,y,orval,plusval,sv) if (!stricmp(cl->cmdarg,x) || !stricmp(cl->cmdarg,x "-") || !stricmp(cl->cmdarg,x "+")) \
            { \
            if (setvals==sv) \
                { \
                if (cl->cmdarg[strlen(cl->cmdarg)-1]=='-') \
                    k2settings->y &= ~(orval|plusval); \
                else if (cl->cmdarg[strlen(cl->cmdarg)-1]=='+') \
                    k2settings->y |= plusval; \
                else \
                    k2settings->y |= orval; \
                } \
            continue; \
            }
#define MINUS_BITOPTION(x,y,orval,sv) if (!stricmp(cl->cmdarg,x) || !stricmp(cl->cmdarg,x "-")) \
            { \
            if (setvals==sv) \
                { \
                if (cl->cmdarg[strlen(cl->cmdarg)-1]=='-') \
                    k2settings->y &= ~orval; \
                else \
                    k2settings->y |= orval; \
                } \
            continue; \
            }
#define MINUS_OPTION(x,y,sv) if (!stricmp(cl->cmdarg,x) || !stricmp(cl->cmdarg,x "-")) \
            { \
            if (setvals==sv) \
                k2settings->y=(cl->cmdarg[strlen(cl->cmdarg)-1]=='-' ? 0 : 1); \
            continue; \
            }
#define NEEDS_STRING(x,y,maxlen,minus_clears) if (!stricmp(cl->cmdarg,x)) { \
            if (cmdlineinput_next(cl)==NULL) \
                break; \
            if (setvals==1) \
                { \
                strncpy(k2settings->y,cl->cmdarg,maxlen); \
                k2settings->y[maxlen]='\0'; \
                } \
            continue; \
            } \
            if (minus_clears && !stricmp(cl->cmdarg,x "-")) { \
            if (setvals==1) \
                k2settings->y[0]='\0'; \
            continue; \
            }
#define NEEDS_VALUE_PLUS(x,y) if (!stricmp(cl->cmdarg,x)) { \
            if (cmdlineinput_next(cl)==NULL) \
                break; \
            if (setvals==1) \
                { \
                char buf[64]; \
                strncpy(buf,cl->cmdarg,63);\
                buf[63]='\0'; \
                if (strlen(buf)>1 && buf[strlen(buf)-1]=='+') \
                    { \
                    buf[strlen(buf)-1]='\0'; \
                    k2settings->y=-atof(buf); \
                    } \
                else \
                    k2settings->y=atof(buf); \
                } \
            continue; \
            } 

/*
** Return file count
** NEW BEHAVIOR (v1.65 and up):
** setvals==1 to set all values based on options
**        ==2 to set only ansi, user interface, exit on complete
**            (also still sets and counts files.)
**        ==3 to test if should restore last settings.
**            returns 0 if there are cmd args (do not restore last settings, GUI only)
**
** OLD BEHAVIOR (PRE v1.65):
** setvals==1 to set all values based on options
**        ==2 to set only ansi, user interface, exit on complete
**        ==0 to not set any values
** procfiles == 1 to process files
**           == 0 to count files only
*/
int parse_cmd_args(K2PDFOPT_CONVERSION *k2conv,STRBUF *env,STRBUF *cmdline,
                   STRBUF *usermenu,int setvals,int quiet)

    {
    CMDLINEINPUT _cl,*cl;
    STRBUF *allopts,_allopts;
    int readnext,good;
    K2PDFOPT_SETTINGS *k2settings;
#ifdef HAVE_K2GUI
    int argcheck;
#endif

    k2settings=&k2conv->k2settings;
    k2pdfopt_files_clear(&k2conv->k2files);
    allopts=&_allopts;
    strbuf_init(allopts);
    if (env!=NULL)
        strbuf_cat(allopts,env->s);
    if (cmdline!=NULL)
        strbuf_cat(allopts,cmdline->s);
    if (usermenu!=NULL)
        strbuf_cat(allopts,usermenu->s);
    cl=&_cl;
    cmdlineinput_init(cl,0,NULL,allopts->s);
    readnext=1;
#ifdef HAVE_K2GUI
    argcheck=0;
#endif
    while (1)
        {
        if (readnext && cmdlineinput_next(cl)==NULL)
            break;
        readnext=1;
#ifdef HAVE_K2GUI
        /* v2.20 */
        if (setvals==3 && argcheck)
            return(0);
        /* Re-launch code */
        if (!stricmp(cl->cmdarg,"-gui+"))
            {
            if (setvals==2)
                k2settings->gui = 2;
            continue;
            }
        MINUS_OPTION("-gui",gui,2)
        MINUS_OPTION("-guimin",guimin,2)
        if (!stricmp(cl->cmdarg,"-rls+"))
            {
            if (setvals==2)
                k2settings->restore_last_settings = 1;
            continue;
            }
        if (!stricmp(cl->cmdarg,"-rls-"))
            {
            if (setvals==2)
                k2settings->restore_last_settings = 0;
            continue;
            }
        if (!stricmp(cl->cmdarg,"-rls"))
            {
            if (setvals==2)
                k2settings->restore_last_settings = -1;
            continue;
            }
        /* v2.20 */
        argcheck=1;
#endif
        PLUS_MINUS_OPTION("-jfc",join_figure_captions,1,2,0,1)
        MINUS_OPTION("-i",info,1)
        MINUS_OPTION("-toc",use_toc,1)
        MINUS_OPTION("-sp",echo_source_page_count,1)
        MINUS_OPTION("-neg",dst_negative,1)
        PLUS_MINUS_OPTION("-neg",dst_negative,1,2,0,1)
        MINUS_OPTION("-hy",hyphen_detect,1)
        MINUS_OPTION("-sm",show_marked_source,1)
        MINUS_OPTION("-fc",fit_columns,1)
        MINUS_OPTION("-d",dst_dither,1)
        MINUS_OPTION("-c",dst_color,1)
        MINUS_OPTION("-v",verbose,1)
        MINUS_OPTION("-mc",mark_corners,1)
        MINUS_OPTION("-t",src_trim,1)
        MINUS_OPTION("-s",dst_sharpen,1)
        MINUS_OPTION("-to",text_only,1)
        MINUS_OPTION("-fr",dst_figure_rotate,1)
        MINUS_OPTION("-y",assume_yes,1)
        MINUS_OPTION("-ddr",detect_double_rows,1)
#ifdef HAVE_GHOSTSCRIPT
        MINUS_OPTION("-ppgs",ppgs,1)
#endif
#ifdef HAVE_OCR_LIB
        MINUS_OPTION("-ocrvbb",ocrvbb,1)
        MINUS_OPTION("-ocrsort",ocrsort,1)
        PLUS_MINUS_BITOPTION("-ocrsp",dst_ocr_visibility_flags,8,16,1)
#endif
        /*
        MINUS_OPTION("-pi",preserve_indentation,1)
        */

        if (!stricmp(cl->cmdarg,"-?") || !stricmp(cl->cmdarg,"-?-"))
            {
            if (cl->cmdarg[2]=='\0')
                {
                if (setvals==2)
                    strcpy(k2settings->show_usage,"*");
                if (cmdlineinput_next(cl)==NULL)
                    break;
                if (setvals==2)
                    {
                    strncpy(k2settings->show_usage,cl->cmdarg,31);
                    k2settings->show_usage[31]='\0';
                    }
                }
            else if (setvals==2)
                k2settings->show_usage[0]='\0';
            continue;
            } 

        /* New in 2.32:  -ls can have a page list specified. */
        if (!strnicmp(cl->cmdarg,"-ls",3))
            {
            if (setvals==1)
                {
                int ipl;

                if (cl->cmdarg[3]=='-')
                    {
                    k2settings->dst_landscape = 0;
                    ipl=4;
                    }
                else
                    {
                    k2settings->dst_landscape = 1;
                    ipl=3;
                    }
                strncpy(k2settings->dst_landscape_pages,&cl->cmdarg[ipl],1023);
                k2settings->dst_landscape_pages[1023]='\0';
                }
            continue;
            }
        if (!stricmp(cl->cmdarg,"-a") || !stricmp(cl->cmdarg,"-a-"))
            {
            if (setvals>=1)
                ansi_set(cl->cmdarg[2]=='-' ? 0 : 1);
            continue;
            }
        if (!stricmp(cl->cmdarg,"-x") || !stricmp(cl->cmdarg,"-x-"))
            {
            if (setvals>=1)
                k2settings->exit_on_complete=(cl->cmdarg[2]=='-' ? 0 : 1);
            continue;
            }
        if (!strnicmp(cl->cmdarg,"-ui",3))
            {
            if (setvals>=1)
                {
                if (cl->cmdarg[3]!='-')
                   k2settings->query_user_explicit=1;
                k2settings->query_user=(cl->cmdarg[3]!='-') ? 1 : 0;
                }
            continue;
            }
        if (!stricmp(cl->cmdarg,"-bmp") || !stricmp(cl->cmdarg,"-bmp-"))
            {
            if (cl->cmdarg[4]=='-')
                 {
                 if (setvals==1)
                     k2settings->preview_page=0;
                 continue;
                 }
            k2settings->preview_page=1;
            if (cmdlineinput_next(cl)==NULL)
                break;
            if (setvals==1)
                k2settings->preview_page=atoi(cl->cmdarg);
            continue;
            }
        if (!stricmp(cl->cmdarg,"-vm"))
            {
            if (!next_is_number(cl,setvals==1,quiet,&good,&readnext,&k2settings->vertical_multiplier))
                break;
            if (good && setvals==1)
                {
                if (k2settings->vertical_multiplier < 0.1)
                    k2settings->vertical_multiplier = 0.1;
                }
            continue;
            }
        if (!stricmp(cl->cmdarg,"-dev"))
            {
            if (cmdlineinput_next(cl)==NULL)
                break;
            if (setvals==2 && !strcmp(cl->cmdarg,"?"))
                {
                devprofiles_echo(stdout);
                k2sys_exit(k2settings,0);
                }
            if (setvals==1)
                {
                if (!k2pdfopt_settings_set_to_device(k2settings,devprofile_get(cl->cmdarg)))
                    {
                    if (!quiet)
                        k2printf(TTEXT_WARN "\aDevice profile '%s' not known." TTEXT_NORMAL "\n",cl->cmdarg);
                    }
                }
            continue;
            }
        if (!strnicmp(cl->cmdarg,"-wrap",5))
            {
            if (setvals==1)
                {
                k2settings->text_wrap=(cl->cmdarg[5]=='-') ? 0 : (cl->cmdarg[5]=='+' ? 2 : 1);
                if (k2settings->text_wrap)
                    {
                    if (k2settings->use_crop_boxes)
                        {
                        k2settings->use_crop_boxes=0;
#ifdef HAVE_OCR_LIB
                        k2settings->dst_ocr='m';
#endif
                        }
                    }
                }
            continue;
            }
#ifdef HAVE_MUPDF_LIB
        if (!stricmp(cl->cmdarg,"-gs") || !stricmp(cl->cmdarg,"-gs-")
                                       || !stricmp(cl->cmdarg,"-gs--"))
            {
            if (setvals==1)
                k2settings->user_usegs=(cl->cmdarg[3]=='-' ? (cl->cmdarg[4]=='-' ? -1 : 0) : 1);
            continue;
            }
        if (!stricmp(cl->cmdarg,"-n") || !stricmp(cl->cmdarg,"-n-"))
            {
            if (setvals==1)
                {
                k2settings->use_crop_boxes=(cl->cmdarg[2]=='-') ? 0 : 1;
                if (k2settings->use_crop_boxes)
                    {
                    k2settings->text_wrap=0;
#ifdef HAVE_OCR_LIB
                    k2settings->dst_ocr=0;
#endif
                    }
#ifdef HAVE_OCR_LIB
                else
                    {
                    if (k2settings->dst_ocr==0)
                        k2settings->dst_ocr='m';
                    }
#endif
                }
            continue;
            }
#endif
        if (!stricmp(cl->cmdarg,"-r") || !stricmp(cl->cmdarg,"-r-"))
            {
            if (setvals==1)
                k2settings->src_left_to_right=(cl->cmdarg[2]=='-') ? 1 : 0;
            continue;
            }
        if (!stricmp(cl->cmdarg,"-bpm1") || !stricmp(cl->cmdarg,"-bpm2")
                                         || !stricmp(cl->cmdarg,"-bpm"))
            {
            int *bcolor;

            bcolor=(cl->cmdarg[4]=='2') ? &k2settings->pagebreakmark_nobreak_color
                                        : &k2settings->pagebreakmark_breakpage_color;
            if (cmdlineinput_next(cl)==NULL)
                break;
            if (setvals==1)
                {
                double v[3];
                int na;
                na=string_read_doubles(cl->cmdarg,v,3);
                if (na==1 && v[0]<0.)
                    {
                    (*bcolor) = -1.;
                    }
                else if (na<3)
                    {
                    if (!quiet)
                        k2printf(TTEXT_WARN "\a\n** Invalid -bpm color:  %s **\n\n" TTEXT_NORMAL,
                                 cl->cmdarg);
                    }
                else
                    {
                    int j,cc[3];

                    for (j=0;j<3;j++)
                        cc[j] = (v[j]<0.) ? 0 : (v[j]>1. ? 255 : (int)(v[j]*255.));
                    (*bcolor) = (cc[0]<<16) | (cc[1]<<8) | cc[2];
                    }
                }
            continue;
            }
        if (!stricmp(cl->cmdarg,"-mode"))
            {
            if (cmdlineinput_next(cl)==NULL)
                break;
            if (setvals==1)
                {
                if (!stricmp(cl->cmdarg,"pdfr") 
                          || !stricmp(cl->cmdarg,"copy")
                          || !stricmp(cl->cmdarg,"trim")
                          || !stricmp(cl->cmdarg,"crop")
                          || !stricmp(cl->cmdarg,"tm"))
                    {
                    int tm,crop;

                    crop=(!stricmp(cl->cmdarg,"crop"));
                    tm=(!stricmp(cl->cmdarg,"trim") || !stricmp(cl->cmdarg,"tm"));
                    /* -n- -wrap- -col 1 -vb -2 -w -1 -h -1 -dpi 150 -rt 0 -c -t- -f2p -2 */
                    /* -m 0 -om 0 -pl 0 -pr 0 -pt 0 -pb 0 -mc- */
                    k2settings->use_crop_boxes= (tm||crop) ? 1 : 0;
#ifdef HAVE_OCR_LIB
                    k2settings->dst_ocr=(tm||crop) ? 0 : 'm';
#endif
                    k2settings->text_wrap=0;
                    k2settings->max_columns=1;
                    k2settings->vertical_break_threshold=-2;
                    k2settings->dst_userwidth=1.0;
                    k2settings->dst_userwidth_units=(tm||crop) ? UNITS_TRIMMED : UNITS_SOURCE;
                    k2settings->dst_userheight=1.0;
                    k2settings->dst_userheight_units=(tm||crop) ? UNITS_TRIMMED : UNITS_SOURCE;
                    k2settings->dst_dpi=k2settings->dst_userdpi=150;
                    k2settings->dst_fontsize_pts=0.;
                    k2settings->src_rot=0.;
                    k2settings->dst_color=1;
                    k2settings->src_trim=tm ? 1 : 0;
                    k2settings->dst_fit_to_page=-2;
                    {
                    int ii;
                    for (ii=0;ii<4;ii++)
                        {
                        k2settings->srccropmargins.box[ii]=0.;
                        k2settings->srccropmargins.units[ii]=UNITS_INCHES;
                        k2settings->dstmargins.box[ii]=0.;
                        k2settings->dstmargins.units[ii]=UNITS_INCHES;
                        }
                    }
                    k2settings->pad_left=k2settings->pad_top=k2settings->pad_bottom=k2settings->pad_right=0;
                    k2settings->mark_corners=0;
                    }
                else if (!stricmp(cl->cmdarg,"cc") 
                          || !stricmp(cl->cmdarg,"concat"))
                    {
#ifdef HAVE_OCR_LIB
                    k2settings->dst_ocr=0; /* -ocr- */
#endif
                    k2settings->use_crop_boxes=1; /* -n */
                    k2settings->text_wrap=0; /* -wrap- */
                    k2settings->max_columns=1; /* -col 1 */
                    k2settings->vertical_break_threshold=-2; /* -vb -2 */
                    k2settings->src_trim=0; /* -t- */
                    k2settings->dst_fit_to_page=-3; /* -f2p -3 */
                    k2settings->dst_userwidth=1.0;
                    k2settings->dst_userwidth_units=UNITS_SOURCE; /* -w 1s */
                    k2settings->dst_userheight=1.0;
                    k2settings->dst_userheight_units=UNITS_SOURCE; /* -h 1s */
                    k2settings->fit_columns=0; /* -fc- */
                    k2settings->dst_dpi=k2settings->dst_userdpi=150;
                    /* Reset other stuff */
                    k2settings->dst_landscape=0;
                    k2settings->dst_landscape_pages[0]='\0';
                    k2settings->dst_fontsize_pts=0.;
                    k2settings->src_rot=0.;
                    k2settings->dst_color=1;
                    k2settings->pad_left=k2settings->pad_top=k2settings->pad_bottom=k2settings->pad_right=0;
                    k2settings->mark_corners=0;
                    {
                    int ii;
                    for (ii=0;ii<4;ii++)
                        {
                        k2settings->srccropmargins.box[ii]=0.;
                        k2settings->srccropmargins.units[ii]=UNITS_INCHES;
                        k2settings->dstmargins.box[ii]=0.;
                        k2settings->dstmargins.units[ii]=UNITS_INCHES;
                        }
                    }
                    }
                else if (!stricmp(cl->cmdarg,"fw") 
                          || !stricmp(cl->cmdarg,"sopdf")
                          || !stricmp(cl->cmdarg,"fitwidth")
                          || !stricmp(cl->cmdarg,"fp")
                          || !stricmp(cl->cmdarg,"fitpage"))
                    {
                    int fitpage;

                    fitpage=(!stricmp(cl->cmdarg,"fp") || !stricmp(cl->cmdarg,"fitpage"));
                    /* -wrap- -col 1 -vb -2 -t -ls */
                    k2settings->use_crop_boxes=1;
#ifdef HAVE_OCR_LIB
                    k2settings->dst_ocr=0;
#endif
                    k2settings->text_wrap=0;
                    k2settings->max_columns=1;
                    k2settings->vertical_break_threshold=-2;
                    k2settings->src_trim=1;
                    if (fitpage)
                        k2settings->dst_fit_to_page=-2;
                    k2settings->dst_landscape=fitpage ? 0 : 1;
                    k2settings->dst_landscape_pages[0]='\0';
                    }
                else if (!stricmp(cl->cmdarg,"2col")
                          || !stricmp(cl->cmdarg,"2-column")
                          || !stricmp(cl->cmdarg,"col2"))
                    {
                    k2settings->use_crop_boxes=1;
#ifdef HAVE_OCR_LIB
                    k2settings->dst_ocr=0;
#endif
                    k2settings->text_wrap=0;
                    k2settings->max_columns=2;
                    k2settings->vertical_break_threshold=-2;
                    k2settings->src_trim=1;
                    }
                else if (!stricmp(cl->cmdarg,"def") 
                          || !stricmp(cl->cmdarg,"default")
                          || !stricmp(cl->cmdarg,"std")
                          || !stricmp(cl->cmdarg,"standard"))
                    {
                    k2pdfopt_settings_set_to_device(k2settings,devprofile_get("k2"));
                    k2settings->use_crop_boxes=0;
#ifdef HAVE_OCR_LIB
                    k2settings->dst_ocr='m';
#endif
                    k2settings->dst_landscape=0;
                    k2settings->dst_landscape_pages[0]='\0';
                    k2settings->text_wrap=1;
                    k2settings->max_columns=2;
                    k2settings->vertical_break_threshold=1.75;
                    k2settings->src_rot=SRCROT_AUTO;
                    k2settings->src_trim=1;
                    k2settings->dst_fit_to_page=0;
                    {
                    int ii;
                    for (ii=0;ii<4;ii++)
                        {
                        k2settings->srccropmargins.box[ii]=0.;
                        k2settings->srccropmargins.units[ii]=UNITS_INCHES;
                        k2settings->dstmargins.box[ii]=0.02;
                        k2settings->dstmargins.units[ii]=UNITS_INCHES;
                        }
                    }
                    }
                else
                    {
                    if (!quiet)
                        k2printf(TTEXT_WARN "\a\n** Unknown mode:  %s **\n\n" TTEXT_NORMAL,
                                 cl->cmdarg);
                    }
                }
            continue;
            }
        if (!stricmp(cl->cmdarg,"-ow") || !stricmp(cl->cmdarg,"-ow-")
                                       || !stricmp(cl->cmdarg,"-ow+"))
            {
            int always_prompt;
            char *ptr;
            always_prompt = (cl->cmdarg[3]=='-');
            if (setvals==1)
                k2settings->rename=(cl->cmdarg[3]=='+');
            if (((ptr=cmdlineinput_next(cl))==NULL) || !is_a_number(cl->cmdarg))
                {
                readnext=0;
                if (setvals==1)
                    k2settings->overwrite_minsize_mb= always_prompt ? 0 : -1;
                if (ptr==NULL)
                    break;
                continue;
                }
            if (setvals==1)
                k2settings->overwrite_minsize_mb=atof(cl->cmdarg);
            continue;
            }
        if (!stricmp(cl->cmdarg,"-grid"))
            {
            if (cmdlineinput_next(cl)==NULL)
                break;
            if (setvals==1)
                {
                char buf[128];
                double v[3];
                int na,i;

                strncpy(buf,cl->cmdarg,127);
                buf[127]='\0';
                for (i=0;buf[i]!='\0';i++)
                    {
                    if (tolower(buf[i])=='x')
                        buf[i]=' ';
                    if (buf[i]=='+' && buf[i+1]=='\0')
                        k2settings->grid_order=-2; /* Special code for + */
                    }
                na=string_read_doubles(buf,v,3);
                if (na>=2)
                    {
                    k2settings->src_grid_cols=(int)(v[0]+.5);
                    k2settings->src_grid_rows=(int)(v[1]+.5);
                    /* v2.35--no more rounding--double precision */
                    if (na>2)
                        k2settings->src_grid_overlap_percentage=v[2];
                    }
                else
                    k2settings->src_grid_cols = k2settings->src_grid_rows = -1;
                if (k2settings->src_grid_cols>0 && k2settings->src_grid_rows>0)
                    {
                    k2settings->use_crop_boxes=1;
#ifdef HAVE_OCR_LIB
                    k2settings->dst_ocr=0;
#endif
                    k2settings->dst_fit_to_page=-2;
                    k2settings->vertical_break_threshold=-2;
                    k2settings->text_wrap=1;
                    k2settings->max_columns=1;
                    }
                }
            continue;
            }
        if (!stricmp(cl->cmdarg,"-f2p"))
            {
            if (!next_is_integer(cl,setvals==1,quiet,&good,&readnext,&k2settings->dst_fit_to_page))
                break;
            if (good && setvals==1)
                {
                if (k2settings->dst_fit_to_page == -2)
                    k2settings->vertical_break_threshold=-2.;
                }
            continue;
            }
        if (!stricmp(cl->cmdarg,"-bp") || !stricmp(cl->cmdarg,"-bp-")
                                       || !stricmp(cl->cmdarg,"-bp--")
                                       || !stricmp(cl->cmdarg,"-bp+"))
            {
            if (cl->cmdarg[3]=='-')
                {
                if (setvals==1)
                    k2settings->dst_break_pages = (cl->cmdarg[4]=='-' ? 0 : 1);
                continue;
                }
            if (cl->cmdarg[3]=='+')
                {
                if (setvals==1)
                    k2settings->dst_break_pages=3;
                continue;
                }
            /* v2.36;  Fix if -bp is at end of cmd line */
            if (cmdlineinput_next(cl)==NULL)
                {
                if (setvals==1)
                    k2settings->dst_break_pages=2;
                break;
                }
            if (is_a_number(cl->cmdarg) || !stricmp(cl->cmdarg,"m"))
                {
                if (setvals==1)
                    {
                    if (!stricmp(cl->cmdarg,"m"))
                        k2settings->dst_break_pages = 4; /* Special code */
                    else
                        k2settings->dst_break_pages= -1 - (int)(atof(cl->cmdarg)*1000.+.5);
                    }
                }
            else
                {
                if (setvals==1)
                    k2settings->dst_break_pages=2;
                readnext=0;
                }
            continue;
            }
        if (!strnicmp(cl->cmdarg,"-png",4))
            {
            if (setvals==1)
                k2settings->jpeg_quality=(cl->cmdarg[4]=='-') ? 90 : -1;
            continue;
            }
        if (!stricmp(cl->cmdarg,"-ocrlang") || !stricmp(cl->cmdarg,"-l") 
                                            || !stricmp(cl->cmdarg,"-lang"))
            {
            if (cmdlineinput_next(cl)==NULL)
                break;
#ifdef HAVE_TESSERACT_LIB
            strncpy(k2settings->dst_ocr_lang,cl->cmdarg,63);
            k2settings->dst_ocr_lang[63]='\0';
#endif
            continue;
            }
        if (!stricmp(cl->cmdarg,"-ocrvis"))
            {
            int i;

            if (cmdlineinput_next(cl)==NULL)
                break;
            for (i=0;cl->cmdarg[i]!='\0';i++)
                if (tolower(cl->cmdarg[i])!='s'
                     && tolower(cl->cmdarg[i])!='t'
                     && tolower(cl->cmdarg[i])!='b')
                    break;
            if (cl->cmdarg[i]!='\0')
                {
                if (!quiet)
                    k2printf(TTEXT_WARN "\a-ocrvis expects s|t|b.  Arg %s not used for -ocrvis." TTEXT_NORMAL "\n",cl->cmdarg);
                readnext=0;
                continue;
                }
#ifdef HAVE_OCR_LIB
            if (setvals==1)
                {
                k2settings->dst_ocr_visibility_flags=0;
                if (in_string(cl->cmdarg,"s")>=0)
                    k2settings->dst_ocr_visibility_flags |= 1;
                if (in_string(cl->cmdarg,"t")>=0)
                    k2settings->dst_ocr_visibility_flags |= 2;
                if (in_string(cl->cmdarg,"b")>=0)
                    k2settings->dst_ocr_visibility_flags |= 4;
                }
#endif
            continue;
            }
        if (!stricmp(cl->cmdarg,"-ocrdpi"))
            {
            if (cmdlineinput_next(cl)==NULL)
                break;
#ifdef HAVE_OCR_LIB
            if (setvals==1)
                k2settings->ocr_dpi=atoi(cl->cmdarg);
#endif
            continue;
            }
        if (!stricmp(cl->cmdarg,"-ocrd"))
            {
            if (cmdlineinput_next(cl)==NULL)
                break;
#ifdef HAVE_OCR_LIB
            if (setvals==1)
                {
                int dt;
                dt=tolower(cl->cmdarg[0]);
                if (dt!='l' && dt!='w' && dt!='c' && dt!='p')
                    k2printf(TTEXT_WARN "\a-ocrd expects w(ord), l(ine), c(olumn), or p(age). Arg %s ignored." TTEXT_NORMAL "\n",cl->cmdarg);
                k2settings->ocr_detection_type=dt;
                }
#endif
            continue;
            }
        if (!stricmp(cl->cmdarg,"-ocrcol"))
            {
            if (!next_is_integer(cl,setvals==1,quiet,&good,&readnext,NULL))
                break;
#ifdef HAVE_OCR_LIB
            if (good && setvals==1)
                k2settings->ocr_max_columns=atoi(cl->cmdarg);
#endif
            continue;
            }
        if (!stricmp(cl->cmdarg,"-ocrhmax"))
            {
            if (!next_is_number(cl,setvals==1,quiet,&good,&readnext,NULL))
                break;
#ifdef HAVE_OCR_LIB
            if (good && setvals==1)
                k2settings->ocr_max_height_inches=atof(cl->cmdarg);
#endif
            continue;
            }
        if (!stricmp(cl->cmdarg,"-ocr") || !stricmp(cl->cmdarg,"-ocr-"))
            {
#ifndef HAVE_OCR_LIB
            if (setvals==1)
                {
                static int warned=0;
                if (!warned && !quiet)
                k2printf(TTEXT_WARN "\a\n** No OCR capability in this compile of k2pdfopt! **\n\n"
                        TTEXT_NORMAL);
                warned=1;
                }
#endif
            if (cl->cmdarg[4]=='-')
                {
#ifdef HAVE_OCR_LIB
                if (setvals==1)
                    k2settings->dst_ocr=0;
#endif
                continue;
                }
            if (cmdlineinput_next(cl)==NULL || !stricmp(cl->cmdarg,"t"))
                { 
#ifdef HAVE_OCR_LIB
                if (setvals==1)
                    {
                    k2settings->dst_ocr='t';
                    k2settings->use_crop_boxes=0;
                    }
#endif
                continue;
                }
            if (!stricmp(cl->cmdarg,"g") || !stricmp(cl->cmdarg,"j"))
                {
#ifdef HAVE_OCR_LIB
                if (setvals==1)
                    {
                    k2settings->dst_ocr='g';
                    k2settings->use_crop_boxes=0;
                    }
#endif
                continue;
                }
            /* Internal (MuPDF) OCR */
            if (!stricmp(cl->cmdarg,"i") || !stricmp(cl->cmdarg,"m"))
                {
#if (defined(HAVE_OCR_LIB) && defined(HAVE_MUPDF_LIB))
                if (setvals==1)
                    {
                    k2settings->dst_ocr='m';
                    k2settings->use_crop_boxes=0;
                    }
#endif
                continue;
                }
#ifdef HAVE_OCR_LIB
            if (setvals==1)
                {
#ifdef HAVE_TESSERACT_LIB
                k2settings->dst_ocr='t';
#else
                k2settings->dst_ocr='g';
#endif
                k2settings->use_crop_boxes=0;
                }
#endif
            readnext=0;
            continue;
            }
        if (!stricmp(cl->cmdarg,"-ac-"))
            {
            if (setvals==1)
                k2settings->autocrop=0;
            continue;
            }
        if (!stricmp(cl->cmdarg,"-ac"))
            {
            if (setvals==1)
                k2settings->autocrop=100;
            if (cmdlineinput_next(cl)==NULL)
                break;
            if (is_a_number(cl->cmdarg))
                {
                if (setvals==1)
                    k2settings->autocrop=atof(cl->cmdarg)*990+10;
                }
            else
                readnext=0;
            if (k2settings->autocrop < 10)
                k2settings->autocrop = 10;
            if (k2settings->autocrop > 1000)
                k2settings->autocrop = 1000;
            continue;
            }
        if (!stricmp(cl->cmdarg,"-as-"))
            {
            if (setvals==1)
                k2settings->src_autostraighten=-1.;
            continue;
            }
        if (!stricmp(cl->cmdarg,"-as"))
            {
            if (setvals==1)
                k2settings->src_autostraighten=4.;
            if (cmdlineinput_next(cl)==NULL)
                break;
            if (is_a_number(cl->cmdarg))
                {
                if (setvals==1)
                    k2settings->src_autostraighten=atof(cl->cmdarg);
                }
            else
                readnext=0;
            if (k2settings->src_autostraighten > 45.)
                k2settings->src_autostraighten = 45.;
            continue;
            }
#ifdef HAVE_LEPTONICA_LIB
        if (!stricmp(cl->cmdarg,"-dw-"))
            {
            if (setvals==1)
                k2settings->dewarp=0;
            continue;
            }
        if (!stricmp(cl->cmdarg,"-dw"))
            {
            if (setvals==1)
                k2settings->dewarp=4;
            if (cmdlineinput_next(cl)==NULL)
                break;
            if (is_a_number(cl->cmdarg))
                {
                if (setvals==1)
                    k2settings->dewarp=atoi(cl->cmdarg);
                }
            else
                readnext=0;
            continue;
            }
#endif
        if (!stricmp(cl->cmdarg,"-rt"))
            {
            if (cmdlineinput_next(cl)==NULL)
                break;
            if (setvals==1)
                {
                if (!stricmp(cl->cmdarg,"auto+"))
                    k2settings->src_rot=SRCROT_AUTOPREV;
                else if (!stricmp(cl->cmdarg,"auto"))
                    k2settings->src_rot=SRCROT_AUTO;
                else if (!stricmp(cl->cmdarg,"aep"))
                    k2settings->src_rot=SRCROT_AUTOEP;
                else
                    k2settings->src_rot=atoi(cl->cmdarg);
                }
            continue;
            }
        if (!stricmp(cl->cmdarg,"-crgh"))
            {
            if (!next_is_number(cl,setvals==1,quiet,&good,&readnext,&k2settings->column_row_gap_height_in))
                break;
            if (good && setvals==1)
                {
                if (k2settings->column_row_gap_height_in < 0.001)
                    k2settings->column_row_gap_height_in = 0.001;
                }
            continue;
            }
        if (!stricmp(cl->cmdarg,"-cgr"))
            {
            if (!next_is_number(cl,setvals==1,quiet,&good,&readnext,&k2settings->column_gap_range))
                break;
            if (good && setvals==1)
                {
                if (k2settings->column_gap_range < 0.)
                    k2settings->column_gap_range = 0.;
                if (k2settings->column_gap_range > 1.0)
                    k2settings->column_gap_range = 1.0;
                }
            continue;
            }
        if (!stricmp(cl->cmdarg,"-comax"))
            {
            if (!next_is_number(cl,setvals==1,quiet,&good,&readnext,&k2settings->column_offset_max))
                break;
            if (good && setvals==1)
                {
                if (k2settings->column_offset_max > 1.0)
                    k2settings->column_offset_max = 1.0;
                }
            continue;
            }
        if (!stricmp(cl->cmdarg,"-col"))
            {
            if (!next_is_integer(cl,setvals==1,quiet,&good,&readnext,&k2settings->max_columns))
                break;
            if (good && setvals==1)
                {
                if (k2settings->max_columns<1)
                    k2settings->max_columns=1;
                if (k2settings->max_columns>2)
                    k2settings->max_columns=4;
                }
            continue;
            }
        if (!strnicmp(cl->cmdarg,"-jpg",4) || !strnicmp(cl->cmdarg,"-jpeg",5))
            {
            int ic;
            ic = (tolower(cl->cmdarg[3])=='g') ? 4 : 5;
            if (cl->cmdarg[ic]=='-')
                {
                if (setvals==1)
                    k2settings->jpeg_quality=-1;
                }
            else
                {
                if (cmdlineinput_next(cl)==NULL)
                    {
                    if (setvals==1)
                        k2settings->jpeg_quality=90;
                    }
                else if (is_an_integer(cl->cmdarg))
                    {
                    if (setvals==1)
                        k2settings->jpeg_quality=atoi(cl->cmdarg);
                    }
                else
                    {
                    readnext=0;
                    if (setvals==1)
                        k2settings->jpeg_quality=90;
                    }
                }
            if (k2settings->jpeg_quality>100)
                k2settings->jpeg_quality=100;
            continue;
            }
        if (!stricmp(cl->cmdarg,"-bpc"))
            {
            if (!next_is_integer(cl,setvals==1,quiet,&good,&readnext,&k2settings->dst_bpc))
                break;
            if (good && setvals==1)
                {
                if (k2settings->dst_bpc>=6)
                    k2settings->dst_bpc=8;
                else if (k2settings->dst_bpc>=3)
                    k2settings->dst_bpc=4;
                else if (k2settings->dst_bpc<1)
                    k2settings->dst_bpc=1;
                }
            continue;
            }
        if (!stricmp(cl->cmdarg,"-g"))
            {
            if (!next_is_number(cl,setvals==1,quiet,&good,&readnext,&k2settings->dst_gamma))
                break;
            if (good && setvals==1)
                {
                if (k2settings->dst_gamma<.01)
                    k2settings->dst_gamma=.01;
                if (k2settings->dst_gamma>100.)
                    k2settings->dst_gamma=100.;
                }
            continue;
            }
        if (!stricmp(cl->cmdarg,"-gtr"))
            {
            if (!next_is_number(cl,setvals==1,quiet,&good,&readnext,&k2settings->gtr_in))
                break;
            if (good && setvals==1)
                {
                if (k2settings->gtr_in<0.)
                    k2settings->gtr_in=0.;
                }
            continue;
            }
        if (!stricmp(cl->cmdarg,"-gtc"))
            {
            if (!next_is_number(cl,setvals==1,quiet,&good,&readnext,&k2settings->gtc_in))
                break;
            if (good && setvals==1)
                {
                if (k2settings->gtc_in<0.)
                    k2settings->gtc_in=0.;
                }
            continue;
            }
        if (!stricmp(cl->cmdarg,"-gtw"))
            {
            if (!next_is_number(cl,setvals==1,quiet,&good,&readnext,&k2settings->gtw_in))
                break;
            if (good && setvals==1)
                {
                if (k2settings->gtw_in<0.)
                    k2settings->gtw_in=0.;
                }
            continue;
            }
/*
        if (i<argc-1 && !stricmp(cl->cmdarg,"-cd"))
            {
            if (setvals==1)
                {
                cdthresh=atof(argv[++i]);
                if (cdthresh<0.)
                    cdthresh=0.;
                else if (cdthresh>100.)
                    cdthresh=100.;
                }
            else
                i++;
            continue;
            }
*/
        if (!stricmp(cl->cmdarg,"-ds"))
            {
            if (!next_is_number(cl,setvals==1,quiet,&good,&readnext,NULL))
                break;
            if (good && setvals==1 && atof(cl->cmdarg)>0.)
                k2settings->document_scale_factor=atof(cl->cmdarg);
            continue;
            }
        if (!stricmp(cl->cmdarg,"-idpi"))
            {
            if (!next_is_number(cl,setvals==1,quiet,&good,&readnext,NULL))
                break;
            if (good && setvals==1 && atof(cl->cmdarg)!=0.)
                k2settings->user_src_dpi=atof(cl->cmdarg);
            continue;
            }
        if (!stricmp(cl->cmdarg,"-jf"))
            {
            if (!next_is_integer(cl,setvals==1,quiet,&good,&readnext,&k2settings->dst_figure_justify))
                break;
            if (!next_is_number(cl,setvals==1,1,&good,&readnext,&k2settings->dst_min_figure_height_in))
                break;
            continue;
            }
        if (!stricmp(cl->cmdarg,"-j"))
            {
            if (cmdlineinput_next(cl)==NULL)
                break;
            if (setvals==1)
                {
                k2settings->dst_justify=atoi(cl->cmdarg);
                if (in_string(cl->cmdarg,"+")>=0)
                    k2settings->dst_fulljustify=1;
                else if (in_string(&cl->cmdarg[1],"-")>=0)
                    k2settings->dst_fulljustify=0;
                else
                    k2settings->dst_fulljustify=-1;
                }
            continue;
            }
        if (!stricmp(cl->cmdarg,"-h"))
            {
            if (cmdlineinput_next(cl)==NULL)
                break;
            if (setvals==1)
                k2parsecmd_set_value_with_units(cl->cmdarg,&k2settings->dst_userheight,&k2settings->dst_userheight_units,UNITS_PIXELS);
            continue;
            }
        if (!stricmp(cl->cmdarg,"-wt") || !stricmp(cl->cmdarg,"-wt+"))
            {
            int paint;

            paint=(cl->cmdarg[3]=='+');
            if (!next_is_integer(cl,setvals==1,quiet,&good,&readnext,&k2settings->src_whitethresh))
                break;
            if (good && setvals==1)
                {
                if (k2settings->src_whitethresh>255)
                    k2settings->src_whitethresh=255;
                k2settings->src_paintwhite = paint ? 1 : 0;
                }
            continue;
            }
        if (!stricmp(cl->cmdarg,"-w"))
            {
            if (cmdlineinput_next(cl)==NULL)
                break;
            if (setvals==1)
                k2parsecmd_set_value_with_units(cl->cmdarg,&k2settings->dst_userwidth,&k2settings->dst_userwidth_units,UNITS_PIXELS);
            continue;
            }
        if (!stricmp(cl->cmdarg,"-m") || !stricmp(cl->cmdarg,"-om"))
            {
            K2CROPBOX *cbox;
            int srcmar;

            srcmar = !stricmp(cl->cmdarg,"-m");
            cbox = srcmar ? &k2settings->srccropmargins : &k2settings->dstmargins;
            if (cmdlineinput_next(cl)==NULL)
                break;
            if (setvals==1)
                {
                int na,k;

                for (na=0,k=0;na<4;na++,k++)
                    {
                    int c,m;
                    
                    for (m=k;cl->cmdarg[k]!=',' && cl->cmdarg[k]!='\0';k++);
                    c=cl->cmdarg[k];
                    cl->cmdarg[k]='\0';
                    if (k>m)
                        {
                        int jj;
                        /* Negative value w/o units means use source page size */
                        if (srcmar && is_a_number(&cl->cmdarg[m]) && atof(&cl->cmdarg[m])<0.)
                            {
                            cbox->box[na]=fabs(atof(&cl->cmdarg[m]));
                            cbox->units[na]=UNITS_SOURCE;
                            }
                        else
                            k2parsecmd_set_value_with_units(&cl->cmdarg[m],&cbox->box[na],&cbox->units[na],
                                                 UNITS_INCHES);
                        if (!srcmar && (cbox->units[na]==UNITS_TRIMMED || cbox->units[na]==UNITS_OCRLAYER))
                            cbox->units[na]=UNITS_SOURCE;
                        for (jj=na+1;jj<4;jj++)
                            {
                            cbox->box[jj]=cbox->box[na];
                            cbox->units[jj]=cbox->units[na];
                            }
                        }
                    if (c=='\0')
                        break;
                    }
/*
{
int jj;
printf("srcmar=%d\n    box,units =",srcmar);
for (jj=0;jj<4;jj++)
printf(" %g (%d)",cbox->box[jj],cbox->units[jj]);
printf("\n");
printf("units=%d\n",k2settings->srccropmargins.units[0]);
}
*/
                }
            continue;
            }
        if (!strnicmp(cl->cmdarg,"-cbox",5) || !strnicmp(cl->cmdarg,"-ibox",5))
            {
            char buf[256];
            K2CROPBOXES *boxes;
            int ignore;

            ignore = tolower(cl->cmdarg[1])=='c' ? 0 : K2CROPBOX_FLAGS_IGNOREBOXEDAREA;
            boxes = &k2settings->cropboxes;
            if (cl->cmdarg[5]=='-' && cl->cmdarg[6]=='\0')
                {
                if (setvals==1)
                    k2pdfopt_settings_clear_cropboxes(k2settings,K2CROPBOX_FLAGS_IGNOREBOXEDAREA,ignore);
                continue;
                }
            strncpy(buf,&cl->cmdarg[5],255);
            buf[255]='\0';
            if (cmdlineinput_next(cl)==NULL)
                break;
            if (setvals==1)
                {
                int na,index,k;
                K2CROPBOX *box;

                for (index=0;index<boxes->n;index++)
                    if (boxes->cropbox[index].cboxflags&K2CROPBOX_FLAGS_NOTUSED)
                        break;
                if (index>=MAXK2CROPBOXES)
                    {
                    static int warned=0;
                    if (!warned && !quiet)
                        {
                        k2printf(TTEXT_WARN "\a\n** Max crop boxes exceeded (max=%d). **\n\n",
                                 MAXK2CROPBOXES);
                        k2printf(TTEXT_WARN "\a\n** Crop box %s and subsequent ignored. **\n\n",
                                 cl->cmdarg);
                        }
                    warned=1;
                    continue;
                    }
                box=&boxes->cropbox[index];
                strcpy(box->pagelist,buf);
                box->box[0]=0.;
                box->box[1]=0.;
                box->box[2]=-1.;
                box->box[3]=-1.;
                box->cboxflags=ignore;
                for (na=0,k=0;na<4;na++,k++)
                    {
                    int c,m;
                    
                    for (m=k;cl->cmdarg[k]!=',' && cl->cmdarg[k]!='\0';k++);
                    c=cl->cmdarg[k];
                    cl->cmdarg[k]='\0';
                    if (k>m)
                        k2parsecmd_set_value_with_units(&cl->cmdarg[m],&box->box[na],&box->units[na],
                                             UNITS_INCHES);
                    if (c=='\0')
                        break;
                    }
                if (na==0 || na==2)
                    {
                    if (!quiet)
                        k2printf(TTEXT_WARN "\a\n** Crop box %s is invalid and will be ignored. **\n\n"
                        TTEXT_NORMAL,cl->cmdarg);
                    box->cboxflags |= K2CROPBOX_FLAGS_NOTUSED;
                    }
                }
            continue;
            }
        if (!strnicmp(cl->cmdarg,"-nl",3) || !strnicmp(cl->cmdarg,"-nr",3))
            {
            char buf[256];
            double v[2];
            double left,right;

            if (cl->cmdarg[3]=='-' && cl->cmdarg[4]=='\0')
                {
                if (setvals==1)
                    k2settings->noteset.n=0;
                continue;
                }
            left = tolower(cl->cmdarg[2])=='l' ? .05 : .65;
            right = left + .3;
            strncpy(buf,&cl->cmdarg[3],255);
            buf[255]='\0';
            if (cmdlineinput_next(cl)==NULL)
                break;
            if (string_read_doubles(cl->cmdarg,v,2)<2)
                readnext=0;
            else
                {
                left=v[0];
                right=v[1];
                }
            if (setvals==1)
                {
                int index;

                if (k2settings->noteset.n>=MAXK2NOTES)
                    {
                    static int warned=0;
                    if (!warned && !quiet)
                        k2printf(TTEXT_WARN "\a\n** Max notes margins exceeded (max=%d). **\n\n",
                                 MAXK2NOTES);
                    warned=1;
                    continue;
                    }
                index=k2settings->noteset.n;
                strcpy(k2settings->noteset.notes[index].pagelist,buf);
                k2settings->noteset.notes[index].left=left;
                k2settings->noteset.notes[index].right=right;
                k2settings->noteset.n++;
                /*
                ** In the two examples I tried, min_column_gap_inches had to be 0.05
                ** rather than 0.1.
                */
                k2settings->min_column_gap_inches=0.05;
                }
            continue;
            }
        if (!stricmp(cl->cmdarg,"-pad"))
            {
            if (cmdlineinput_next(cl)==NULL)
                break;
            if (setvals==1)
                {
                double v[4];
                int na;
                na=string_read_doubles(cl->cmdarg,v,4);
                if (na>=1)
                    k2settings->pad_left=k2settings->pad_top=k2settings->pad_right=k2settings->pad_bottom=v[0];
                if (na>=2)
                    k2settings->pad_top=k2settings->pad_right=k2settings->pad_bottom=v[1];
                if (na>=3)
                    k2settings->pad_right=k2settings->pad_bottom=v[2];
                if (na>=4)
                    k2settings->pad_bottom=v[3];
                }
            continue;
            }
        if (!strnicmp(cl->cmdarg,"-hq",3))
            {
            if (setvals==1)
                continue;
            if (cl->cmdarg[3]=='-')
                {
                k2settings->dst_dpi=k2settings->dst_userdpi=167;
                k2settings->user_src_dpi = -2.0;
                k2settings->dst_userwidth=DEFAULT_WIDTH;
                k2settings->dst_userwidth_units=UNITS_PIXELS;
                k2settings->dst_userheight=DEFAULT_HEIGHT;
                k2settings->dst_userheight_units=UNITS_PIXELS;
                }
            else
                {
                k2settings->dst_dpi=k2settings->dst_userdpi=333;
                k2settings->user_src_dpi = -2.0;
                k2settings->dst_userwidth=DEFAULT_WIDTH*2;
                k2settings->dst_userheight=DEFAULT_HEIGHT*2;
                k2settings->dst_userwidth_units=UNITS_PIXELS;
                k2settings->dst_userheight_units=UNITS_PIXELS;
                }
            continue;
            }
        if (!stricmp(cl->cmdarg,"-debug"))
            {
            if (setvals==1)
                k2settings->debug=1;
            if (cmdlineinput_next(cl)==NULL)
                break;
            if (is_an_integer(cl->cmdarg))
                {
                if (setvals==1)
                    k2settings->debug=atoi(cl->cmdarg);
                }
            else
                readnext=0;
            continue;
            }
        NEEDS_STRING("-colorbg",dst_bgcolor,MAXFILENAMELEN-1,0);
        NEEDS_STRING("-colorfg",dst_fgcolor,MAXFILENAMELEN-1,0);
        NEEDS_STRING("-toclist",toclist,2047,0);
        NEEDS_STRING("-tocsave",tocsavefile,MAXFILENAMELEN-1,0);
        NEEDS_STRING("-bpl",bpl,2047,0);
        NEEDS_STRING("-p",pagelist,1023,0)
        NEEDS_STRING("-px",pagexlist,1023,0)
        NEEDS_STRING("-author",dst_author,255,0)
        NEEDS_STRING("-title",dst_title,255,0)
#ifdef HAVE_OCR_LIB
        NEEDS_STRING("-ocrout",ocrout,127,0)
        if (k2settings->ocrout[0]!='\0' && k2settings->dst_ocr==0)
            k2settings->dst_ocr='m';
#endif
        NEEDS_STRING("-o",dst_opname_format,127,0)
        NEEDS_STRING("-ci",dst_coverimage,255,1)
        NEEDS_INTEGER("-evl",erase_vertical_lines)
        NEEDS_INTEGER("-er",src_erosion)
        NEEDS_INTEGER("-ehl",erase_horizontal_lines)
        NEEDS_INTEGER("-go",grid_order)
        if (!stricmp(cl->cmdarg,"-fs") && setvals==1)
            k2settings->user_mag |= 2;
        NEEDS_VALUE_PLUS("-fs",dst_fontsize_pts)
        NEEDS_INTEGER("-nt",nthreads)
        NEEDS_VALUE("-vls",vertical_line_spacing)
        NEEDS_VALUE("-vs",max_vertical_gap_inches)
        NEEDS_VALUE("-de",defect_size_pts)
        NEEDS_VALUE("-vb",vertical_break_threshold)
        NEEDS_VALUE("-cg",min_column_gap_inches)
        NEEDS_VALUE("-cgmax",max_column_gap_inches)
        NEEDS_VALUE("-rsf",row_split_fom)
        NEEDS_VALUE("-cmax",contrast_max)
        NEEDS_VALUE("-ch",min_column_height_inches)
        NEEDS_VALUE("-dr",dst_display_resolution)
        if (!stricmp(cl->cmdarg,"-mag") && setvals==1)
            k2settings->user_mag |= 4;
        NEEDS_VALUE("-mag",dst_magnification)
        if ((!stricmp(cl->cmdarg,"-odpi") || !stricmp(cl->cmdarg,"-dpi")) && setvals==1)
            k2settings->user_mag |= 1;
        NEEDS_INTEGER("-odpi",dst_userdpi)
        NEEDS_INTEGER("-dpi",dst_userdpi)
        k2settings->dst_dpi=k2settings->dst_userdpi;
#if (WILLUSDEBUX & 1)
printf("dst_dpi = %g\n",k2settings->dst_dpi);
#endif
        NEEDS_VALUE("-ws",word_spacing)
        CBOXVAL("-oml",k2settings->dstmargins,0,UNITS_INCHES,0)
        CBOXVAL("-omt",k2settings->dstmargins,1,UNITS_INCHES,0)
        CBOXVAL("-omr",k2settings->dstmargins,2,UNITS_INCHES,0)
        CBOXVAL("-omb",k2settings->dstmargins,3,UNITS_INCHES,0)
        CBOXVAL("-ml",k2settings->srccropmargins,0,UNITS_INCHES,1)
        CBOXVAL("-mt",k2settings->srccropmargins,1,UNITS_INCHES,1)
        CBOXVAL("-mr",k2settings->srccropmargins,2,UNITS_INCHES,1)
        CBOXVAL("-mb",k2settings->srccropmargins,3,UNITS_INCHES,1)
        NEEDS_INTEGER("-pb",pad_bottom)
        NEEDS_INTEGER("-pr",pad_right)
        NEEDS_INTEGER("-pl",pad_left)
        NEEDS_INTEGER("-pt",pad_top)
        NEEDS_VALUE("-rhmin",textheight_min_pts)
        /*
        ** UNDOCUMENTED COMMAND-LINE ARGS
        */
        NEEDS_VALUE("-whmax",no_wrap_height_limit_inches)
        NEEDS_VALUE("-arlim",no_wrap_ar_limit)
        NEEDS_VALUE("-rwmin",little_piece_threshold_inches)

#ifdef HAVE_K2GUI
        /* v2.20--indicate that this arg is a file name */
        argcheck=0;
#endif
        /* Add command arg to file list */
        /* If wildcard, add all matching files--v2.33 */
        if (in_string(cl->cmdarg,"*")>=0 || in_string(cl->cmdarg,"?")>=0)
            {
            FILELIST *fl,_fl;
            int i;
            fl=&_fl;
            filelist_init(fl);
            filelist_fill_from_disk_1(fl,cl->cmdarg,0,0);
            filelist_sort_by_name(fl);
            for (i=0;i<fl->n;i++)
                {
                char fullname[MAXFILENAMELEN];

                wfile_fullname(fullname,fl->dir,fl->entry[i].name);
                k2pdfopt_files_add_file(&k2conv->k2files,fullname);
                }
            filelist_free(fl);
            }
        else
            k2pdfopt_files_add_file(&k2conv->k2files,cl->cmdarg);
        }
    strbuf_free(allopts);
#ifdef HAVE_K2GUI
    if (setvals==3)
        return(1);
#endif
    return(k2conv->k2files.n);
    }


void k2parsecmd_set_value_with_units(char *s,double *val,int *units,int defunits)

    {
    int i;

    (*val)=atof(s);
    for (i=0;valid_numerical_char(s[i]);i++);
    if (tolower(s[i])=='i')
        (*units)=UNITS_INCHES;
    else if (tolower(s[i])=='c')
        (*units)=UNITS_CM;
    else if (tolower(s[i])=='s')
        (*units)=UNITS_SOURCE;
    else if (tolower(s[i])=='t')
        (*units)=UNITS_TRIMMED;
    else if (tolower(s[i])=='x')
        (*units)=UNITS_OCRLAYER;
    else if (tolower(s[i])=='p')
        (*units)=UNITS_PIXELS;
    else
        (*units)=defunits;
    }


static int valid_numerical_char(int c)

    {
    return((c>='0' && c<='9') || c=='+' || c=='-' || c=='.' || tolower(c)=='e' || tolower(c)=='d');
    }


/*
** Return zero if no more args.
** If arg is not a number, (*readnext)=0.
** If arg is a number and setvals is nz, (*dstval) gets the number.
*/
static int next_is_number(CMDLINEINPUT *cl,int setvals,int quiet,int *good,int *readnext,double *dstval)

    {
    char buf[64];

    strncpy(buf,cl->cmdarg,63);
    buf[63]='\0';
    (*good)=0;
    if (cmdlineinput_next(cl)==NULL)
        return(0);
    if (!is_a_number(cl->cmdarg))
        {
        if (!quiet && setvals)
            k2printf(TTEXT_WARN "\a%s expects a value.  Arg '%s' not used for %s." TTEXT_NORMAL "\n",buf,cl->cmdarg,buf);
        (*readnext)=0;
        }
    else
        {
        (*good)=1;
        if (setvals && dstval!=NULL)
            (*dstval)=atof(cl->cmdarg);
        }
    return(1);
    }


/*
** Return zero if no more args.
** If arg is not an integer, (*readnext)=0.
** If arg is an integer and setvals is nz, (*dstval) gets the number.
*/
static int next_is_integer(CMDLINEINPUT *cl,int setvals,int quiet,int *good,int *readnext,int *dstval)

    {
    char buf[64];

    strncpy(buf,cl->cmdarg,63);
    buf[63]='\0';
    (*good)=0;
    if (cmdlineinput_next(cl)==NULL)
        return(0);
    if (!is_an_integer(cl->cmdarg))
        {
        if (!quiet && setvals)
            k2printf(TTEXT_WARN "\a%s expects an integer.  Arg '%s' not used for %s." TTEXT_NORMAL "\n",buf,cl->cmdarg,buf);
        (*readnext)=0;
        }
    else
        {
        (*good)=1;
        if (setvals && dstval!=NULL)
            (*dstval)=atoi(cl->cmdarg);
        }
    return(1);
    }







k2pdfopt_v2.54/k2pdfoptlib/k2ocr.c

/*
** k2ocr.c       k2pdfopt OCR functions
**
** Copyright (C) 2020  http://willus.com
**
** This program is free software: you can redistribute it and/or modify
** it under the terms of the GNU Affero General Public License as
** published by the Free Software Foundation, either version 3 of the
** License, or (at your option) any later version.
**
** This program is distributed in the hope that it will be useful,
** but WITHOUT ANY WARRANTY; without even the implied warranty of
** MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
** GNU Affero General Public License for more details.
**
** You should have received a copy of the GNU Affero General Public License
** along with this program.  If not, see <http://www.gnu.org/licenses/>.
**
*/

#ifdef WIN32
#include <windows.h>
#endif
#include "k2pdfopt.h"
#include <locale.h>
#include <pthread.h>

#ifdef HAVE_OCR_LIB
static int k2ocr_gocr_inited=0;
static int maxthreads=0;
static double ocr_cpu_time_secs=0.;
#if (defined(HAVE_TESSERACT_LIB))
static void **ocrtess_api;
static void *otinit(void *data);
static int k2ocr_tess_inited=0;
static int k2ocr_tess_status=0;
typedef struct
    {
    K2PDFOPT_SETTINGS *k2settings;
    int index;
    int ni;
    char initstr[256];
    } OCRTESSINITINFO;
#endif
static void k2ocr_show_envvar(char *buf,char *color,char *var);
static void k2ocr_status_line(char *buf,char *color,char *label,char *string);
static void k2ocr_tesslang_init(char *lang,int assume_yes);
static void k2ocr_ocrwords_add_subregion_to_queue(MASTERINFO *masterinfo,OCRWORDS *words,
                                        BMPREGION *region,K2PDFOPT_SETTINGS *k2settings);
#endif /* HAVE_OCR_LIB */

/* Functions to support extracting text from PDF using MuPDF lib */
#ifdef HAVE_MUPDF_LIB
static void k2ocr_ocrwords_get_from_ocrlayer(MASTERINFO *masterinfo,OCRWORDS *words,
                                             BMPREGION *region,K2PDFOPT_SETTINGS *k2settings);
static int ocrword_map_to_bitmap(OCRWORD *word,MASTERINFO *masterinfo,BMPREGION *region,
                                 K2PDFOPT_SETTINGS *k2settings,int *index,int *i2);
static int wrectmap_srcword_inside(WRECTMAP *wrectmap,OCRWORD *word,BMPREGION *region,int *i2);
static int k2ocr_ocrword_verify_boundingbox(OCRWORD *word,BMPREGION *region);
static void wtextchars_group_by_words(WTEXTCHARS *wtcs,OCRWORDS *words,
                                      K2PDFOPT_SETTINGS *k2settings);
static void wtextchars_add_one_row(WTEXTCHARS *wtcs,int i0,int i1,OCRWORDS *words);
static int wtextchars_ligature_pattern(WTEXTCHARS *wtcs,int index);
#endif

static char *k2ocr_logfile=NULL;


void k2ocr_init(K2PDFOPT_SETTINGS *k2settings,char *initstr)

    {
#ifdef HAVE_OCR_LIB
    static char *funcname="k2ocr_init";
    static char ocrinitmessage[256];
    static char logfilename[256];

    initstr[0]='\0';
    if (maxthreads==0)
        {
        if (k2settings->nthreads<0)
            maxthreads=wsys_num_cpus()*abs(k2settings->nthreads)/100;
        else
            maxthreads=k2settings->nthreads;
        if (maxthreads<1)
            maxthreads=1;
        }
    if (!k2settings->dst_ocr)
        return;
#if (!defined(HAVE_TESSERACT_LIB) && defined(HAVE_GOCR_LIB))
    if (k2settings->dst_ocr=='t')
        {
        static char *tessnot="** Tesseract not compiled into this version.  Using GOCR. **";

        strcpy(initstr,tessnot);
        strcat(initstr,"\n");
        k2printf(TTEXT_WARN "\a%s" TTEXT_NORMAL "\n\n",tessnot);
        k2settings->dst_ocr='g';
        }
#endif
#if (defined(HAVE_TESSERACT_LIB) && !defined(HAVE_GOCR_LIB))
    if (k2settings->dst_ocr=='g')
        {
        static char *gocrnot="** GOCR not compiled into this version.  Using Tesseract. **";
         
        strcpy(initstr,gocrnot);
        strcat(initstr,"\n");
        k2printf(TTEXT_WARN "\a%s" TTEXT_NORMAL "\n\n",gocrnot);
        k2settings->dst_ocr='t';
        }
#endif
#ifdef HAVE_TESSERACT_LIB
#ifdef HAVE_GOCR_LIB
    if (k2settings->dst_ocr=='t')
        {
#endif
        /* v2.15 fix--specific variable for Tesseract init status */
        if (!k2ocr_tess_inited)
            {
            int i,j,ni;
            pthread_t *thread;
            OCRTESSINITINFO *otii;
            char *istr;

            /* Check that languages exist--download if they don't */
            k2ocr_tesslang_init(k2settings->dst_ocr_lang,k2settings->assume_yes);

            /* Capture error messages from Tesseract library to a logfile */
            wfile_abstmpnam(logfilename);
            k2ocr_logfile=logfilename;
            ocrtess_set_logfile(k2ocr_logfile);

            /* v2.40 -- multithreaded init */
            willus_mem_alloc_warn((void **)(&ocrtess_api),sizeof(void*)*maxthreads,funcname,10); 
            if (maxthreads>=8)
                ni=4;
            else if (maxthreads>=2)
                ni=2;
            else
                ni=1;
            willus_mem_alloc_warn((void**)&thread,sizeof(pthread_t)*ni,funcname,10);
            willus_mem_alloc_warn((void**)&otii,sizeof(OCRTESSINITINFO)*ni,funcname,10);
            if (maxthreads>1)
                k2printf("Initializing OCR for %d threads ",maxthreads);
            for (i=0;i<ni;i++)
                {
                otii[i].k2settings=k2settings;
                otii[i].ni=ni;
                otii[i].index=i;
                otii[i].initstr[0]='\0';
                pthread_create(&thread[i],NULL,otinit,&otii[i]);
                }
            for (istr=NULL,i=0;i<ni;i++)
                {
                pthread_join(thread[i],NULL);
                if (istr==NULL && otii[i].initstr[0]!='\0')
                    istr=otii[i].initstr;
                }
            for (i=j=0;i<maxthreads;i++)
                {
                if (ocrtess_api[i]==NULL)
                    {
                    if (maxthreads>1)
                        k2printf(TTEXT_WARN "x" TTEXT_NORMAL);
                    continue;
                    }
                if (i!=j)
                    ocrtess_api[j]=ocrtess_api[i];
                j++;
                }
            ocrtess_set_logfile(NULL); /* Close debugging file */
            if (maxthreads>1)
                k2printf("\n");
            if (j>0)
                {
                if (istr!=NULL)
                    xstrncpy(ocrinitmessage,istr,255);
                else
                    strcpy(ocrinitmessage,"Tesseract initialized (no init message returned).");
                k2printf("%s%s%s\n",TTEXT_BOLD,ocrinitmessage,TTEXT_NORMAL);
                if (j<maxthreads)
                    {
                    k2printf(TTEXT_WARN "** Only able to initialize %d instances of Tesseract. **"
                             TTEXT_NORMAL "\n",j);
                    maxthreads=j;
                    }
                k2ocr_tess_status=0;
                }
            else
                {
                sprintf(ocrinitmessage,"Could not initialize any Tesseract threads.\n"
                     "Possibly could not find Tesseract data (env var TESSDATA_PREFIX = %s).\n"
                     "Using GOCR v0.50.\n\n",
                     getenv("TESSDATA_PREFIX")==NULL?"(not assigned)":getenv("TESSDATA_PREFIX"));
                k2ocr_tess_status=-1;
                maxthreads=1;
                k2printf(TTEXT_WARN "%s" TTEXT_NORMAL,ocrinitmessage);
                k2ocr_showlog();
                }
            strcat(initstr,ocrinitmessage);
            willus_mem_free((double **)&otii,funcname);
            willus_mem_free((double **)&thread,funcname);
            k2ocr_tess_inited=1;
            }
        else
            strcat(initstr,ocrinitmessage);
#ifdef HAVE_GOCR_LIB
        }
    else
#endif
#endif
#ifdef HAVE_GOCR_LIB
        {
        if (k2settings->dst_ocr=='g')
            {
            if (!k2ocr_gocr_inited)
                {
                strcpy(ocrinitmessage,"GOCR v0.50 OCR Engine");
                k2printf(TTEXT_BOLD "%s" TTEXT_NORMAL "\n\n",ocrinitmessage);
                k2ocr_gocr_inited=1;
                }
            strcat(initstr,ocrinitmessage);
            maxthreads=1;
            }
        }
#endif
#ifdef HAVE_MUPDF_LIB
    /* Could announce MuPDF virtual OCR here, but I think it will just confuse people. */
    /*
    if (k2settings->dst_ocr=='m')
        k2printf(TTEXT_BOLD "Using MuPDF \"Virtual\" OCR" TTEXT_NORMAL "\n\n");
    */
#endif
#endif /* HAVE_OCR_LIB */
    }


#ifdef HAVE_TESSERACT_LIB
void ocrtess_debug_info(char **buf0,int use_ansi)

    {
    static char *funcname="ocrtess_debug_info";
    char *buf;
    char langdef[16];
    char color[16];
    char datapath[MAXFILENAMELEN];
    char ocrurl[256];

    ocrtess_datapath(datapath,NULL,MAXFILENAMELEN-1);
    willus_mem_alloc_warn((void **)buf0,8192,funcname,10);
    buf=(*buf0);
    buf[0]='\0';
    xstrncpy(color,use_ansi?ANSI_MAGENTA:"",15);
    k2ocr_show_envvar(buf,color,"TESSDATA_PREFIX");
    k2ocr_status_line(buf,color,"Tesseract data folder",datapath);
    k2ocr_show_envvar(buf,color,"TESSDATA_URL");
    k2ocr_show_envvar(buf,color,"TESSDATAFAST_URL");
    ocrtess_url(ocrurl,255,0);
    k2ocr_status_line(buf,color,"Tesseract data URI",ocrurl);
    k2ocr_status_line(buf,color,"Locale",setlocale(LC_CTYPE,NULL));
    strcat(buf,"\nContents of ");
    if (use_ansi)
        strcat(buf,ANSI_MAGENTA);
    strcat(buf,datapath);
    if (use_ansi)
        strcat(buf,ANSI_NORMAL);
    strcat(buf,":\n");
    ocrtess_lang_default(NULL,NULL,0,langdef,16,buf,6000,use_ansi);
    strcat(buf,"* - LSTM = \"Long Short-Term Memory\" training data.\n"
               "    LSTM is the latest, most accurate OCR method used by Tesseract v4.x.\n"
               "    TESS = Tesseract v3.x compatible (can be used by v4.x).\n");
    }


static void k2ocr_show_envvar(char *buf,char *color,char *var)

    {
    char label[256];

    sprintf(label,"%s environment variable",var);
    k2ocr_status_line(buf,color,label,getenv(var));
    }


static void k2ocr_status_line(char *buf,char *color,char *label,char *string)

    {
    strcat(buf,label);
    strcat(buf,":  ");
    if (color!=NULL && color[0]!='\0' && string!=NULL)
        strcat(buf,color);
    strcat(buf,string==NULL ? "(not set)" : string);
    if (color!=NULL && color[0]!='\0' && string!=NULL)
        strcat(buf,ANSI_NORMAL);
    strcat(buf,"\n");
    }


void k2ocr_tesslang_selected(char *lang,int maxlen,K2PDFOPT_SETTINGS *k2settings)

    {
    xstrncpy(lang,ocrtess_lang_by_index(k2settings->dst_ocr_lang,0),maxlen);
    }


static void k2ocr_tesslang_init(char *lang,int assume_yes)

    {
    int i;
    char *longname,*p;
    char datapath[256];

    ocrtess_datapath(datapath,NULL,255);
    for (i=0;(p=ocrtess_lang_by_index(lang,i))!=NULL;i++)
        {
        int yes,status;
        char buf[512];

        if (ocrtess_lang_exists(NULL,p))
            continue;
        longname=ocrtess_language_name(p);
        if (!assume_yes)
            {
#ifdef HAVE_K2GUI
            if (k2gui_active())
                {
                status=k2gui_yesno("OCR training file not found",
                       "Tesseract training file for %s not found.  Download from github?",
                       longname);
                yes = (status==1);
                }
            else
                {
#endif
            k2printf("Tesseract training file for " TTEXT_BOLD "%s" TTEXT_NORMAL " not found.\n"
                     "  Download from github (y[es]/n[o])? " TTEXT_INPUT,longname);
            k2gets(buf,16,"y");
            k2printf(TTEXT_NORMAL);
            clean_line(buf);
            yes=(tolower(buf[0])=='y' || buf[0]=='\0');
#ifdef HAVE_K2GUI
               }
#endif
            }
        else
            yes=1;
        if (!yes)
            continue;
        k2printf("Downloading %s to folder %s...\n",longname,datapath);
        status=ocrtess_lang_get_from_github(NULL,p);
#ifdef HAVE_K2GUI
        if (k2gui_active() && !assume_yes)
            {
            if (status)
                {
                sprintf(buf,"Download of training file for language %s to folder %s failed.  "
                            "Error %d.",longname,datapath,status);
                k2gui_redbox(0,"Github download",buf);
                }
            else
                {
                sprintf(buf,"Download of training file for language %s to folder %s successful.",
                             longname,datapath);
                k2gui_messagebox(0,"Github download",buf);
                }
            }
#endif
        if (status)
            k2printf(TTEXT_WARN " ... download failed.  Error %d." TTEXT_NORMAL "\n",status);
        else
            k2printf(TTEXT_NORMAL " ... download successful." TTEXT_NORMAL "\n");
        }
    }
            

    
static void *otinit(void *data)

    {
    OCRTESSINITINFO *otii;
    char *lang;
    char initstr[256];
    int ntries,i,status;

    otii=(OCRTESSINITINFO*)data;
    lang=otii->k2settings->dst_ocr_lang;
    for (i=otii->index;i<maxthreads;i+=otii->ni)
        ocrtess_api[i]=NULL;
    for (ntries=0;ntries<5;ntries++)
        {
        int done=1;

        for (i=otii->index;i<maxthreads;i+=otii->ni)
            {
            if (ocrtess_api[i]!=NULL)
                continue;
            ocrtess_api[i]=ocrtess_init(NULL,NULL,0,
                                        lang[0]=='\0'?NULL:lang,NULL,initstr,255,&status);
            if (ocrtess_api[i]==NULL)
                done=0;
            else
                {
                if (otii->initstr[0]=='\0')
                    strcpy(otii->initstr,initstr);
                if (maxthreads>1)
                    k2printf(".");
                }
//            if (ntries>3)
//                wsys_sleep_ms(250);
            }
        if (done)
            break;
//        if (ntries>2)
//            wsys_sleep_ms(250);
        }
    pthread_exit(NULL);
    return(NULL);
    }
#endif


/*
** Dump Tesseract library debugging log using k2printf()
** Only print unique line once (due to multi-threading)
*/
void k2ocr_showlog(void)

    {
    static char *funcname="k2ocr_showlog";

    if (k2ocr_tess_status<0 && k2ocr_logfile!=NULL && wfile_status(k2ocr_logfile)==1
                            && wfile_size(k2ocr_logfile)>0.)
        {
        FILE *f;
        char *bigbuf;
        char *lines[128];
        int i,n,nmax;
        char buf[256];
        static char *divider="---------------------------\n";
        static char *header=TTEXT_BOLD "%s%-5s Tesseract library log\n%s" TTEXT_NORMAL;

        nmax=128;
        n=0;
        bigbuf=NULL;
        willus_mem_alloc_warn((void **)&bigbuf,256*nmax,funcname,10);
        for (i=0;i<nmax;i++)
            lines[i]=&bigbuf[256*i];
        k2printf(header,"","Start",divider);
        k2printf("Starting multi-threaded init.\n");
        f=fopen(k2ocr_logfile,"r");
        if (f!=NULL)
            {
            while (fgets(buf,255,f)!=NULL)
                {
                for (i=0;i<n;i++)
                    if (!stricmp(buf,lines[i]))
                        break;
                if (i<n)
                    continue;
                k2printf("%s",buf);
                if (i<nmax)
                    {
                    strcpy(lines[i],buf);
                    n++;
                    }
                }
            fclose(f);
            }
        k2printf(header,divider,"End","\n");
        willus_mem_free((double **)&bigbuf,funcname);
        }
    }
            

/*
** v2.15--call close/free functions even if k2settings->dst_ocr not set--may have
**        been called from previous GUI conversion.
*/
void k2ocr_end(K2PDFOPT_SETTINGS *k2settings)

    {
    if (k2ocr_logfile!=NULL)
        remove(k2ocr_logfile);
#ifdef HAVE_OCR_LIB
#ifdef HAVE_TESSERACT_LIB
    static char *funcname="k2ocr_end";
    if (k2ocr_tess_inited)
        {
        int i;

        for (i=maxthreads-1;i>=0;i--)
            {
            ocrtess_end(ocrtess_api[i]);
            ocrtess_api[i]=NULL;
            }
        willus_mem_free((double **)&ocrtess_api,funcname);
        k2ocr_tess_inited=0;
        }
#endif
#endif /* HAVE_OCR_LIB */
    }


#ifdef HAVE_OCR_LIB
/*
** Find words in src bitmap and put into words structure.
** If ocrcolumns > maxcols, looks for multiple columns
**
** wrectmaps has information that maps the bitmap pixel space to the original
** source page space so that the location of the words can be used to extract
** the text from a native PDF document if possible (dst_ocr=='m').
**
*/
void k2ocr_ocrwords_add_to_queue(MASTERINFO *masterinfo,OCRWORDS *words,BMPREGION *region,
                                 K2PDFOPT_SETTINGS *k2settings)

    {
    PAGEREGIONS *pageregions,_pageregions;
    int i,maxlevels;

#if (WILLUSDEBUGX & 32)
{
static int ifr=0;
char filename[256];
sprintf(filename,"ocrwords_fill_in_%04d.png",++ifr);
bmpregion_write(region,filename);
printf("k2ocr_ocrwords_fill_in_ex #%d\n",ifr);
}
#endif

    if (k2settings->ocr_max_columns<0 || k2settings->ocr_max_columns <= k2settings->max_columns
           || (k2settings->ocr_detection_type=='p' && k2settings->dst_ocr=='t'))
        {
#if (WILLUSDEBUGX & 32)
printf("Call #1. k2ocr_ocrwords_fill_in\n");
#endif
        k2ocr_ocrwords_add_subregion_to_queue(masterinfo,words,region,k2settings);
        return;
        }
    /* Parse region into columns for OCR */
    pageregions=&_pageregions;
    pageregions_init(pageregions);
    if (k2settings->ocr_max_columns==2 || k2settings->max_columns>1)
        maxlevels = 2;
    else
        maxlevels = 3;
    pageregions_find_columns(pageregions,region,k2settings,masterinfo,maxlevels);
    for (i=0;i<pageregions->n;i++)
        {
        /*
        ** If using built-in source-file OCR layer, don't need to scan bitmap
        ** for text rows.
        */
#if (WILLUSDEBUGX & 32)
printf("\nwrectmaps->n=%d, dst_ocr='%c'\n",region->wrectmaps->n,k2settings->dst_ocr);
#endif
        if (k2settings->dst_ocr!='m' || region->wrectmaps->n!=1)
            bmpregion_find_textrows(&pageregions->pageregion[i].bmpregion,k2settings,0,1,-1.0,0);
        pageregions->pageregion[i].bmpregion.wrectmaps = region->wrectmaps;
#if (WILLUSDEBUGX & 32)
printf("Call #2. k2ocr_ocrwords_fill_in, pr = %d of %d\n",i+1,pageregions->n);
#endif
        k2ocr_ocrwords_add_subregion_to_queue(masterinfo,words,&pageregions->pageregion[i].bmpregion,k2settings);
        }
    pageregions_free(pageregions);
    }


/*
** Queue up words for OCR-ing.  Store bitmaps to be OCR'd in queue.
*/
static void k2ocr_ocrwords_add_subregion_to_queue(MASTERINFO *masterinfo,OCRWORDS *words,
                                             BMPREGION *region,K2PDFOPT_SETTINGS *k2settings)

    {
    int i;
/*
k2printf("@ocrwords_fill_in (%d x %d)...tr=%d\n",region->bmp->width,region->bmp->height,region->textrows.n);
if (region->textrows.n==0)
{
bmpregion_write(region,"out.png");
exit(10);
}
*/
#if (WILLUSDEBUGX & 32)
k2printf("@ocrwords_fill_in... type='%c'\n",type);
#endif
/*
{
char filename[MAXFILENAMELEN];
count++;
sprintf(filename,"out%03d.png",count);
bmp_write(src,filename,stdout,100);
}
*/

    if (region->bmp->width<=0 || region->bmp->height<=0)
        return;

#if (WILLUSDEBUGX & 32)
k2printf("OCR REGION:  @%3d,%3d = %3d x %3d\n",
region->c1, region->r1, region->c2-region->c1+1, region->r2-region->r1+1);
k2printf("  %d row%s of text, dst_ocr='%c'\n",region->textrows.n,region->textrows.n==1?"":"s",k2settings->dst_ocr);
#endif
#if (defined(HAVE_MUPDF_LIB) || defined(HAVE_DJVU_LIB))
    if (k2settings->dst_ocr=='m')
        {
        k2ocr_ocrwords_get_from_ocrlayer(masterinfo,words,region,k2settings);
        return;
        }
#endif

    /* Queue bitmaps to be processed for OCR */
    if (k2settings->dst_ocr=='t' && 
          (k2settings->ocr_detection_type=='p' || k2settings->ocr_detection_type=='c'))
        /* Queue entire page at once */
        ocrwords_queue_bitmap(words,region->bmp8,region->dpi,
                                region->c1,region->r1,region->c2,region->r2,-1);
    else /* Use k2pdfopt engine to parse row by row */
        {
        /*
        ** Go text row by text row--store bitmap for each word into ocrresults
        ** structure which will then be processed with multiple parallel threads.
        ** (v2.40)
        */
        for (i=0;i<region->textrows.n;i++)
            {
            BMPREGION _newregion,*newregion;
            int j,r1,r2;
            double lcheight;
            TEXTWORDS *textwords;

            newregion=&_newregion;
            bmpregion_init(newregion);
            bmpregion_copy(newregion,region,0);
            r1=newregion->r1=region->textrows.textrow[i].r1;
            r2=newregion->r2=region->textrows.textrow[i].r2;
#if (WILLUSDEBUGX & 32)
printf("  Row %2d:  @%3d,%3d = %3d x %3d\n",i+1,
region->textrows.textrow[i].c1,
region->textrows.textrow[i].r1,
region->textrows.textrow[i].c2-region->textrows.textrow[i].c1+1,
region->textrows.textrow[i].r2-region->textrows.textrow[i].r1+1);
#endif
            newregion->bbox.type = REGION_TYPE_TEXTLINE;
            lcheight=region->textrows.textrow[i].lcheight;
            /* Sanity check on lcheight */
            if (lcheight/(r2-r1) < .33)
                lcheight = 0.33*(r2-r1);
            if (k2settings->dst_ocr=='t' && k2settings->ocr_detection_type=='l')
                {
                /* New in v2.50:  Use Tesseract to parse entire line of text */
                /* Don't OCR if line height exceeds spec */
                if ((double)(region->textrows.textrow[i].r2-region->textrows.textrow[i].r1+1)
                              / region->dpi > k2settings->ocr_max_height_inches)
                    continue;
                ocrwords_queue_bitmap(words,region->bmp8,region->dpi,
                                        region->textrows.textrow[i].c1,
                                        region->textrows.textrow[i].r1,
                                        region->textrows.textrow[i].c2,
                                        region->textrows.textrow[i].r2,(int)(lcheight+.5));
                continue;
                }

            /* Use k2pdfopt engine to break text row into words (also establishes lcheight) */
            bmpregion_one_row_find_textwords(newregion,k2settings,0);
            textwords = &newregion->textrows;
            /* Add each word */
            for (j=0;j<textwords->n;j++)
                {
                /* Don't OCR if "word" height exceeds spec */
                if ((double)(textwords->textrow[j].r2-textwords->textrow[j].r1+1)/region->dpi
                         > k2settings->ocr_max_height_inches)
                    continue;
                ocrwords_queue_bitmap(words,region->bmp8,region->dpi,
                                        textwords->textrow[j].c1,
                                        textwords->textrow[j].r1,
                                        textwords->textrow[j].c2,
                                        textwords->textrow[j].r2,(int)(lcheight+.5));
                }
            bmpregion_free(newregion);
            } /* text row loop */
        } /* If detection type == 'p' */

#if (WILLUSDEBUGX & 32)
{
char filename[256];
int i,j;
WILLUSBITMAP *bmp,_bmp;
static int iregion=0;

bmp=&_bmp;
bmp_init(bmp);
for (j=0;j<ocrresults->n;j++)
{
OCRRESULT *ocrresult;

ocrresult=&ocrresults->ocrresult[j];
bmp->width=ocrresult->c2-ocrresult->c1+1;
bmp->height=ocrresult->r2-ocrresult->r1+1;
bmp->bpp=8;
bmp_alloc(bmp);
for (i=0;i<256;i++)
bmp->red[i]=bmp->green[i]=bmp->blue[i]=i;
for (i=0;i<bmp->height;i++)
{
unsigned char *s,*d;
s=bmp_rowptr_from_top(ocrresult->bmp,ocrresult->r1+i)+ocrresult->c1;
d=bmp_rowptr_from_top(bmp,i);
memcpy(d,s,bmp->width);
}
sprintf(filename,"ocr_region_%04d.png",iregion+1);
bmp_write(bmp,filename,stdout,100);
bmp_free(bmp);
iregion++;
}
}
#endif
#if (WILLUSDEBUGX & 32)
printf("Done k2ocr_ocrwords_add_subregion_to_queue()\n");
#endif
    }


void k2ocr_multithreaded_ocr(OCRWORDS *words,K2PDFOPT_SETTINGS *k2settings)

    {
    ocr_cpu_time_secs += ocrwords_multithreaded_ocr(words,ocrtess_api,maxthreads,
                                                    k2settings->dst_ocr,
                                                    k2settings->ocr_dpi);
    }


double k2ocr_cpu_time_secs(void)

    {
    return(ocr_cpu_time_secs);
    }


void k2ocr_cpu_time_reset(void)

    {
    ocr_cpu_time_secs=0.;
    }


int k2ocr_max_threads(void)

    {
    return(maxthreads);
    }
#endif /* HAVE_OCR_LIB */


/*
** In a contiguous rectangular region that is mapped to the PDF source file,
** find rows of text assuming a single column of text.
*/
#if (defined(HAVE_MUPDF_LIB) || defined(HAVE_DJVU_LIB))
static void k2ocr_ocrwords_get_from_ocrlayer(MASTERINFO *masterinfo,OCRWORDS *dwords,
                                             BMPREGION *region,K2PDFOPT_SETTINGS *k2settings)

    {
    static OCRWORDS *words=NULL;
    static OCRWORDS _words;
    static int pageno=-1;
    static char pdffile[512];
    int i;

#if (WILLUSDEBUGX & 0x10000)
printf("@k2ocr_ocrwords_get_from_ocrlayer.\n");
#endif
    if (words==NULL)
        {
        words=&_words;
        ocrwords_init(words);
        pdffile[0]='\0';
        }
    if (pageno!=masterinfo->pageinfo.srcpage || strcmp(pdffile,masterinfo->srcfilename))
        {
        static WTEXTCHARS *wtcs=NULL;
        static WTEXTCHARS _wtcs;

        if (wtcs==NULL)
            {
            wtcs=&_wtcs;
            wtextchars_init(wtcs);
            }
        ocrwords_free(words);
        wtextchars_clear(wtcs);
        k2ocr_wtextchars_fill_from_page(wtcs,masterinfo->srcfilename,masterinfo->pageinfo.srcpage,"",0);
        /* v2.52 bug fix--scale text chars w/document scale factor */
        if (masterinfo->document_scale_factor!=1)
            wtextchars_scale_page(wtcs,masterinfo->document_scale_factor);
#if (WILLUSDEBUGX & 0x10000)
{
FILE *f;
int i;
f=fopen("chars.ep","w");
fprintf(f,"/sc on\n/sd off\n/sm off\n");
for (i=0;i<wtcs->n;i++)
{
WTEXTCHAR *wtc;
wtc=&wtcs->wtextchar[i];
printf("Char[%2d]:  ucs='%c'(%d), xp=%7.3f, yp=%7.3f, x1=%7.3f, x2=%7.3f, y1=%7.3f, y2=%7.3f\n",i,
wtc->ucs,wtc->ucs,wtc->xp,wtc->yp,wtc->x1,wtc->x2,wtc->y1,wtc->y2);
fprintf(f,"/sa m 2 2\n%g %g\n%g %g\n%g %g\n%g %g\n%g %g\n//nc\n",
wtc->x1,792.-wtc->y1,wtc->x2,792.-wtc->y1,wtc->x2,792.-wtc->y2,wtc->x1,792.-wtc->y2,wtc->x1,792.-wtc->y1);
}
fclose(f);
}
#endif
        wtextchars_rotate_clockwise(wtcs,360-(int)masterinfo->pageinfo.srcpage_rot_deg);
        wtextchars_group_by_words(wtcs,words,k2settings);
#if (WILLUSDEBUGX2==4)
ocrwords_to_easyplot(words,"words3.ep",0,NULL);
printf("Wrote %d words to words3.ep.\n",words->n);
wfile_written_info("words3.ep",stdout);
#endif
#if (WILLUSDEBUGX & 0x10000)
{
int i;
FILE *f;
for (i=0;i<words->n;i++)
{
printf("Word[%4d]: (%6.2f,%6.2f) %6.2f x %6.2f '%s'=",i,words->word[i].x0,words->word[i].y0,words->word[i].w0,words->word[i].h0,words->word[i].text);
utf8_vals_to_stream(words->word[i].text,stdout);
printf("\n");
}
for (i=0;i<words->n;i++)
printf("Word[%4d]: (%d,%d) %d x %d mh=%g '%s'\n",i,words->word[i].c,words->word[i].r,words->word[i].w,words->word[i].h,words->word[i].maxheight,words->word[i].text);
f=fopen("chars.ep","a");
for (i=0;i<words->n;i++)
{
OCRWORD *word;
word=&words->word[i];
fprintf(f,"/sa m 1 2\n%g %g\n%g %g\n%g %g\n%g %g\n%g %g\n//nc\n",
word->x0,792.-word->y0,word->x0+word->w0,792.-word->y0,word->x0+word->w0,792.-(word->y0+word->h0),word->x0,792.-(word->y0+word->h0),word->x0,792.-word->y0);
}
fclose(f);
}
#endif
        pageno=masterinfo->pageinfo.srcpage;
        strncpy(pdffile,masterinfo->srcfilename,511);
        pdffile[511]='\0';
        }
#if (WILLUSDEBUGX & 0x10000)
{
FILE *f;
int y0;
static int count=0;
char filename[256];
WRECTMAPS *wrectmaps;
sprintf(filename,"bmp%03d.png",count+1);
if (count==0)
bmp_write(region->bmp8,filename,stdout,100);
printf("    region = (%d,%d) - (%d,%d) pixels\n",region->c1,region->r1,region->c2,region->r2);
wrectmaps=region->wrectmaps;
printf("\n");
if (wrectmaps!=NULL)
{
printf("    Got %d word regions.\n",wrectmaps->n);
printf("    region = (%d,%d) - (%d,%d) pixels\n",region->c1,region->r1,region->c2,region->r2);
for (i=0;i<wrectmaps->n;i++)
{
printf("    wrectmap[%d]= srcorg=(%g,%g); dstorg=(%g,%g) , %g x %g\n",i,
wrectmaps->wrectmap[i].coords[0].x,
wrectmaps->wrectmap[i].coords[0].y,
wrectmaps->wrectmap[i].coords[1].x,
wrectmaps->wrectmap[i].coords[1].y,
wrectmaps->wrectmap[i].coords[2].x,
wrectmaps->wrectmap[i].coords[2].y);
printf("        srcpageno=%d\n",wrectmaps->wrectmap[i].srcpageno);
printf("        srcwidth=%d\n",wrectmaps->wrectmap[i].srcwidth);
printf("        srcheight=%d\n",wrectmaps->wrectmap[i].srcheight);
printf("        srcdpiw=%g\n",wrectmaps->wrectmap[i].srcdpiw);
printf("        srcdpih=%g\n",wrectmaps->wrectmap[i].srcdpih);
printf("        srcrot=%d\n",wrectmaps->wrectmap[i].srcrot);
}
}
y0=region->r2;
f=fopen("words.ep",count==0?"w":"a");
count++;
fprintf(f,"; srcdpi=%d, dstdpi=%d\n",k2settings->src_dpi,k2settings->dst_dpi);
fprintf(f,"/sm off\n/sc on\n/sd off\n");
fprintf(f,"/sa l \"Region (pixels)\" 2\n");
fprintf(f,"%d %d\n",region->c1,y0-region->r1);
fprintf(f,"%d %d\n",region->c2,y0-region->r1);
fprintf(f,"%d %d\n",region->c2,y0-region->r2);
fprintf(f,"%d %d\n",region->c1,y0-region->r2);
fprintf(f,"%d %d\n",region->c1,y0-region->r1);
fprintf(f,"//nc\n");
#endif

    /*
    ** Map word PDF positions (in source file) to destination bitmap pixels and
    ** keep only the words that are within the destination region.
    **
    ** I'm not sure this will work entirely correctly with right-to-left text
    */
#if (WILLUSDEBUGX & 0x10000)
printf("words->n=%d\n",words->n);
#endif
    for (i=0;i<words->n;i++)
        {
        int index,i2;

#if (WILLUSDEBUGX & 0x10000)
printf("**Word[%4d] = '%s' = ",i,words->word[i].text);
utf8_vals_to_stream(words->word[i].text,stdout);
printf("!\n");
#endif
        for (i2=-1,index=0;1;index++)
            {
            OCRWORD _word,*word;
            int n,dn;

            /*
            ** Make copy since the function call below can modify the value inside "word"
            */
            word=&_word;
            ocrword_copy(word,&words->word[i]); /* Allocates new memory */
#if (WILLUSDEBUGX & 0x10000)
printf("   (word = '%s' = ",word->text);
utf8_vals_to_stream(word->text,stdout);
printf(")\n");
#endif
            if (i2>=0)
                {
                ocrword_truncate(word,i2+1,word->n-1);
                dn = words->word[i].n-word->n;
#if (WILLUSDEBUGX & 0x10000)
printf("truncated word (index %d, len %d) = '%s' = ",i2+1,word->n,word->text);
utf8_vals_to_stream(word->text,stdout);
printf("!\n");
#endif
                }
            else
                dn=0;
            n=word->n;
            if (!ocrword_map_to_bitmap(word,masterinfo,region,k2settings,&index,&i2))
                {
                ocrword_free(word);
                break;
                }
            if (k2settings->ocrvbb)
                k2ocr_ocrword_verify_boundingbox(word,region);
#if (WILLUSDEBUGX & 0x10000)
printf("i2 = %d (dn=%d, n=%d); word='%s' (len=%d)\n",i2,dn,n,word->text,word->n);
printf("        (word = ");
utf8_vals_to_stream(word->text,stdout);
printf(")\n");
fprintf(f,"/sa m 2 2\n");
fprintf(f,"/sa l \"'%s'\" 2\n",word->text);
fprintf(f,"%d %d\n",word->c,y0-word->r);
fprintf(f,"%d %d\n",word->c+word->w,y0-word->r);
fprintf(f,"%d %d\n",word->c+word->w,y0-(word->r-word->h));
fprintf(f,"%d %d\n",word->c,y0-(word->r-word->h));
fprintf(f,"%d %d\n",word->c,y0-word->r);
fprintf(f,"//nc\n");
#endif
            ocrwords_add_word(dwords,word);
            ocrword_free(word);
#if (WILLUSDEBUGX & 0x10000)
printf("i2=%d, n=%d\n",i2,n);
#endif
            if (i2>=n-1)
                break;
#if (WILLUSDEBUGX & 0x10000)
printf("continuing\n");
#endif
            i2+=dn;
            }
        }
    /* These are static--keep them around for the next call in case it's on the same page */
    /*
    ocrwords_free(words);
    wtextchars_free(wtcs);
    */
#if (WILLUSDEBUGX & 0x10000)
fclose(f);
wfile_written_info("words.ep",stdout);
/*
if (count==5)
exit(10);
*/
}
printf("ALL DONE.\n");
#endif
#if (WILLUSDEBUGX2==4)
{
static int count=0;
static int ymin1=0;
ocrwords_to_easyplot(dwords,"words2.ep",count!=0,&ymin1);
count++;
}
#endif
    }


/*
** Determine pixel locations of OCR word on source bitmap region.
** Return 1 if any part of word is within region, 0 if not.
**
** If returns 1, then:
**
**     wrectmaps->wrectmap[(*index)] is the region containing the word
**
**     (*i2) gets the index of the "last" letter of the word which is still within
**        the wrectmaps->wrectmap[(*index)].
**
** WARNING:  Contents of "word" may be modified.
**
*/
static int ocrword_map_to_bitmap(OCRWORD *word,MASTERINFO *masterinfo,BMPREGION *region,
                                 K2PDFOPT_SETTINGS *k2settings,int *index,int *i2)

    {
    int i;
    WRECTMAPS *wrectmaps;

    wrectmaps=region->wrectmaps;
/*
#if (WILLUSDEBUGX & 0x10000)
printf("wrectmaps->n = %d\n",wrectmaps->n);
#endif
*/
#if (WILLUSDEBUGX2==4)
printf("ocrword_map_to_bitmap(%d, n=%d)\n",(*index),wrectmaps->n);
#endif
    for (i=(*index);i<wrectmaps->n;i++)
{
#if (WILLUSDEBUGX2==4)
printf("    Trying wrectmap[%d].\n",i);
#endif
        if (wrectmap_srcword_inside(&wrectmaps->wrectmap[i],word,region,i2))
            {
            word->rot0_deg=masterinfo->pageinfo.srcpage_rot_deg;
            word->pageno=masterinfo->pageinfo.srcpage;
            (*index)=i;
            return(1);
            }
}
    return(0);
    }


#if (WILLUSDEBUGX & 0x10000)
static void wrectmaps_echo(WRECTMAPS *wrectmaps)

    {
    int i;
    for (i=0;i<wrectmaps->n;i++)
        {
        printf("wrectmap %d of %d\n",i+1,wrectmaps->n);
        printf("    source bm top left = (%g,%g)\n",wrectmaps->wrectmap[i].coords[0].x,
                                                    wrectmaps->wrectmap[i].coords[0].y);
        printf("    wrapbmp top left = (%g,%g)\n",wrectmaps->wrectmap[i].coords[1].x,
                                                  wrectmaps->wrectmap[i].coords[1].y);
        printf("    w/h of region = (%g,%g)\n",wrectmaps->wrectmap[i].coords[2].x,
                                               wrectmaps->wrectmap[i].coords[2].y);
        }
    }
#endif


/*
** WARNING:  Contents of "word" may be modified.
**
** If 1 is returned, (*index2) gets the index to the "last" letter of the word that 
** is still within the wrectmap.
*/
static int wrectmap_srcword_inside(WRECTMAP *wrectmap,OCRWORD *word,BMPREGION *region,int *index2)

    {
    double cx_word,cy_word;
    double x0_wrect,x1_wrect,y0_wrect,y1_wrect;
    double cx_wrect,cy_wrect;

#if (WILLUSDEBUGX2==4)
/*
printf("@wrectmap_srcword_inside('%s',pos=%g,%g, c1=%g,%g, wxh=%gx%g, bmp=%dx%d)\n",
word->text,wrectmap->coords[0].x,wrectmap->coords[0].y,
wrectmap->coords[1].x,wrectmap->coords[1].y,
wrectmap->coords[2].x,wrectmap->coords[2].y,
region->bmp8->width,region->bmp8->height);
printf("    region->c1,r1-c2,r2 = %d,%d-%d,%d\n",region->c1,region->r1,region->c2,region->r2);
*/
#endif
    (*index2)=-1;
    /* compute word and wrectmap in src coords (pts) */
    /*
    ** (cx_word, cy_word) = position of center of word on source page, from top left,
    **                      in points.
    */
    cx_word=word->x0+word->w0/2.;
    cy_word=word->y0+word->h0/2.;
    /*
    ** x0_wrect, y0_wrect = position of upper-left region box on source page, in points.
    ** y1_wrect, y1_wrect = position of lower-right region box on source page, in points.
    */
    /* Original formula from before 7-13-2014--seems off.
    x0_wrect=(wrectmap->coords[0].x+(region->c1-wrectmap->coords[1].x))*72./wrectmap->srcdpiw;
    x1_wrect=(wrectmap->coords[0].x+(region->c2+1-wrectmap->coords[1].x))*72./wrectmap->srcdpiw;
    y0_wrect=(wrectmap->coords[0].y+(region->r1-wrectmap->coords[1].y))*72./wrectmap->srcdpih;
    y1_wrect=(wrectmap->coords[0].y+(region->r2+1-wrectmap->coords[1].y))*72./wrectmap->srcdpih;
    */
    x0_wrect=wrectmap->coords[0].x*72./wrectmap->srcdpiw;
    x1_wrect=x0_wrect + wrectmap->coords[2].x*72./wrectmap->srcdpiw;
    y0_wrect=wrectmap->coords[0].y*72./wrectmap->srcdpih;
    y1_wrect=y0_wrect + wrectmap->coords[2].y*72./wrectmap->srcdpih;
    cx_wrect=(x0_wrect+x1_wrect)/2.;
    cy_wrect=(y0_wrect+y1_wrect)/2.;
#if (WILLUSDEBUGX2==4)
{
printf("@scrword_inside('%s',pos=%g,%g, c1=%g,%g, wxh=%gx%g, bmp=%dx%d)\n",
word->text,wrectmap->coords[0].x,wrectmap->coords[0].y,
wrectmap->coords[1].x,wrectmap->coords[1].y,
wrectmap->coords[2].x,wrectmap->coords[2].y,
region->bmp8->width,region->bmp8->height);
printf("    region->c1,r1-c2,r2 = %d,%d-%d,%d\n",region->c1,region->r1,region->c2,region->r2);
printf("    wrect=(%g,%g)-(%g,%g), word=(%g,%g)-(%g,%g)\n",
   x0_wrect,y0_wrect,x1_wrect,y1_wrect,word->x0,word->y0,word->x0+word->w0,word->y0+word->h0);
}
#endif

    /* If word box is completely outside, skip */
    if (word->x0 >= x1_wrect || (word->x0+word->w0) <= x0_wrect 
                             || word->y0 >= y1_wrect || (word->y0+word->h0) <= y0_wrect)
{
#if (WILLUSDEBUGX2==4)
printf("    No overlap.\n");
#endif
        return(0);
}
#if (WILLUSDEBUGX2==4)
{
static int count=1;
printf("Partially overlapping.\n");
if (wrectmap->coords[2].x>1 && wrectmap->coords[2].y>1)
wrectmap_write_bmp(wrectmap,count,region);
printf("wrectmap index: %d\n",count);
count++;
}
#endif
    /* v2.53:  Check anything partially overlapping in x */
    /*
    if (((cx_word >= x0_wrect && word->x0 <= x1_wrect) || (cx_wrect >= word->x0 && cx_wrect <= word->x0+word->w0))
            && ((cy_word >= y0_wrect && cy_word <= y1_wrect) || (cy_wrect >= word->y0 && cy_wrect <= word->y0+word->h0)))
    */
    if ((cy_word >= y0_wrect && cy_word <= y1_wrect) 
            || (cy_wrect >= word->y0 && cy_wrect <= word->y0+word->h0))
        {
        int i,i1,i2;

#if (WILLUSDEBUGX2==4)
printf("Checking char by char...\n");
#endif
        /* Find out which letters are in/out */
        /* From left... */
#if (WILLUSDEBUGX & 0x10000)
printf("Word:  '%s'\n",word->text);
printf("    ");
utf8_vals_to_stream(word->text,stdout);
printf("\n");
#endif
        for (i=0;i<word->n;i++)
            {
            double x0,x1,x2,dx;

            x0=(i==0)?0.:word->cpos[i-1];
            dx=word->cpos[i]-x0;
            x1=word->x0+x0+dx*0.2;
            x2=word->x0+x0+dx*0.8;
#if (WILLUSDEBUGX & 0x10000)
printf("    i1=%d, x1=%g, x2=%g, x0_rect=%g, x1_rect=%g\n",i,x1,x2,x0_wrect,x1_wrect);
#endif
            /*
            ** v2.53 -- add third conditional to check if single character completely
            **          spans wrectmap
            */
            if ((x1>=x0_wrect && x1<=x1_wrect) || (x2>=x0_wrect && x2<=x1_wrect)
                     || (x1<=x0_wrect && x2>=x1_wrect))
                break;
            }
        i1=i;
        if (i1>=word->n)
            return(0);
        /* From right... */
        for (i=word->n-1;i>i1;i--)
            {
            double x0,x1,x2,dx;

            x0=(i==0)?0.:word->cpos[i-1];
            dx=word->cpos[i]-x0;
            x1=word->x0+x0+dx*0.2;
            x2=word->x0+x0+dx*0.8;
#if (WILLUSDEBUGX & 0x10000)
printf("    i2=%d, x1=%g, x2=%g, x0_rect=%g, x1_rect=%g\n",i,x1,x2,x0_wrect,x1_wrect);
#endif
            /*
            ** v2.53 -- add third conditional to check if single character completely
            **          spans wrectmap
            */
            if ((x1>=x0_wrect && x1<=x1_wrect) || (x2>=x0_wrect && x2<=x1_wrect)
                     || (x1<=x0_wrect && x2>=x1_wrect))
                break;
            }
        i2=i;
        (*index2)=i2;
#if (WILLUSDEBUGX & 0x10000)
printf("    i1=%d, i2=%d, n=%d\n",i1,i2,word->n);
#endif
        if (i2<i1)
            return(0);
#if (WILLUSDEBUGX & 0x10000)
printf("    Chars %d to %d\n",i1+1,i2+1);
printf("    Region = (%g,%g) - (%g,%g)\n",x0_wrect,y0_wrect,x1_wrect,y1_wrect);
printf("    Word = (%g,%g) - (%g,%g)\n",word->x0,word->y0,word->x0+word->w0,word->y0+word->h0);
#endif
        word->c=word->x0*wrectmap->srcdpiw/72.-wrectmap->coords[0].x+wrectmap->coords[1].x+.5;
        word->r=((double)word->r/100.)*wrectmap->srcdpih/72.-wrectmap->coords[0].y+wrectmap->coords[1].y+.5;
        word->w=(int)(word->w0*wrectmap->srcdpiw/72.+.5);
        word->h=(int)(word->h0*wrectmap->srcdpih/72.+.5);
#if (WILLUSDEBUGX & 0x10000)
printf("    Word mapped to (%d,%d), %d x %d\n",word->c,word->r,word->w,word->h);
printf("    Word mxheight = %g\n",word->maxheight);
#endif
        word->maxheight=word->maxheight*wrectmap->srcdpih/72.;
        word->lcheight=word->maxheight/1.7;
        word->rot=0;
        if (i1>0 || i2<word->n-1)
            {
            ocrword_truncate(word,i1,i2);
#if (WILLUSDEBUGX & 0x10000)
aprintf(ANSI_YELLOW "    Truncated='%s' (len=%d)" ANSI_NORMAL "\n",word->text,word->n);
printf("    Word = (%g,%g) - (%g,%g)\n",word->x0,word->y0,word->x0+word->w0,word->y0+word->h0);
printf("    Word mapped to (%d,%d), %d x %d\n",word->c,word->r,word->w,word->h);
printf("    Word mxheight = %g\n",word->maxheight);
#endif
            }
        return(1);
        }
    return(0);
    }


/*
** Find actual word bounding box graphically
*/
static int k2ocr_ocrword_verify_boundingbox(OCRWORD *word,BMPREGION *region)

    {
    int r,c,bw,totpx,lesspx,wt;
    int r1,r2,c1,c2;
    WILLUSBITMAP *bmp;

    r1=word->r-word->h+1;
    r2=word->r;
    c1=word->c;
    c2=word->c+word->w-1;
    bw=bmp_bytewidth(region->bmp8);
    totpx=word->w*word->h;
    wt=region->bgcolor<0 ? 192 : region->bgcolor;
    bmp=region->bmp8;
#if (WILLUSDEBUGX&0x10000)
printf("    bgc = %d\n",region->bgcolor);
printf("    r sweeping %d to %d\n",word->r,word->r+word->h-1);
printf("    c sweeping %d to %d\n",word->c,word->c+word->w-1);
printf("    bw=%d, totpx=%d\n",bw,totpx);
#endif
    lesspx=0;
    if (r2<0 || r1>=bmp->height || c2<0 || c1>=bmp->width)
        return(-1);
    if (r1<0)
        {
        lesspx += (-r1)*(c2-c1+1);
        r1=0;
        }
    if (c1<0)
        {
        lesspx += (-c1)*(r2-r1+1);
        c1=0;
        }
    if (r2>=bmp->height)
        {
        lesspx += (r2-(bmp->height-1))*(c2-c1+1);
        r2=bmp->height-1;
        }
    if (c2>=bmp->width)
        {
        lesspx += (c2-(bmp->width-1))*(r2-r1+1);
        c2=bmp->width-1;
        }
    /* Bot */
    for (r=r2;r>=r1;r--)
        {
        unsigned char *p;
        int j;
        p=bmp_rowptr_from_top(bmp,r)+c1;
        for (j=c1;j<=c2;j++,p++)
            if (p[0]<wt)
                break;
        if (j<=c2)
            break;
        }
    /* Is word rectangle completely blank?  Return -1 */
    if (r<r1)
        return(-1);
    lesspx += (r2-r)*(c2-c1+1);
    r2=r;
    /* Top */
    for (r=r1;r<=r2;r++)
        {
        unsigned char *p;
        int j;
        p=bmp_rowptr_from_top(bmp,r)+c1;
        for (j=c1;j<=c2;j++,p++)
            if (p[0]<wt)
                break;
        if (j<=c2)
            break;
        }
    lesspx += (r-r1)*(c2-c1+1);
    r1=r;
    /* Left */
    for (c=c1;c<=c2;c++)
        {
        unsigned char *p;
        int j;
        p=bmp_rowptr_from_top(bmp,r1)+c;
        for (j=r1;j<=r2;j++,p+=bw)
            if (p[0]<wt)
                break;
        if (j<=r2)
            break;
        }
    if (c>c2)
        return(-1);
    lesspx += (c-c1)*(r2-r1+1);
    c1=c;
    /* Right */
    for (c=c2;c>=c1;c--)
        {
        unsigned char *p;
        int j;
        p=bmp_rowptr_from_top(bmp,r1)+c;
        for (j=r1;j<=r2;j++,p+=bw)
            if (p[0]<wt)
                break;
        if (j<=r2)
            break;
        }
    lesspx += (c2-c)*(r2-r1+1);
    c2=c;
    word->r=r2;
    word->c=c1;
    word->h=r2-r1+1;
    word->w=c2-c1+1;
    {
    int percentage_reduction;
    percentage_reduction=(int)(lesspx*100./totpx+.5);
    return(percentage_reduction);
    }
    }


static void wtextchars_group_by_words(WTEXTCHARS *wtcs,OCRWORDS *words,
                                      K2PDFOPT_SETTINGS *k2settings)

    {
    double vert_spacing_threshold;
    static char *funcname="wtextchars_group_by_words";
    int i,i0;

    if (wtcs->n<=0)
        return;    
    /* Manually sort characters in OCR layer */
    if (k2settings->ocrsort)
        {
        double *ch; /* population of character heights */

        willus_dmem_alloc_warn(39,(void **)&ch,sizeof(double)*wtcs->n,funcname,10);
        /* Sort by position */
        /* v2.53--smarter(?) sort -- second arg = 3 */
        wtextchars_sort_vertically_by_position(wtcs,3);
        /* Create population character heights to determine row spacing threshold */
        for (i=0;i<wtcs->n-1;i++)
            ch[i]=wtcs->wtextchar[i].y2-wtcs->wtextchar[i].y1;
        sortd(ch,wtcs->n);
        vert_spacing_threshold=0.67*ch[wtcs->n/10];
        willus_dmem_free(39,&ch,funcname);
        }
    else
        vert_spacing_threshold=-1;
    /* Group characters row by row and add one row at a time */
    for (i0=0,i=1;i<wtcs->n;i++)
        {
        double dx,dy;
        int newrow;

        newrow=0;
        dy=wtcs->wtextchar[i].yp - wtcs->wtextchar[i-1].yp;
        dx=wtcs->wtextchar[i].xp - wtcs->wtextchar[i-1].xp;
        if (vert_spacing_threshold>0)
            {
            double h;

            h=wtcs->wtextchar[i].y2 - wtcs->wtextchar[i].y1;
            if (dy >= h*.75 || dy >= vert_spacing_threshold)
                {
                /* v2.53--fix sorting bug.  Change i-i0+1 to i-i0 */
                if (i-1>i0)
                    wtextchar_array_sort_horizontally_by_position(&wtcs->wtextchar[i0],i-i0);
                newrow=1;
                }
            }
        else
            {
            if (dx<0 || dy<0)
                newrow=1;
            }
        if (newrow)
            {
            wtextchars_add_one_row(wtcs,i0,i-1,words);
            i0=i;
            }
        }
    wtextchars_add_one_row(wtcs,i0,wtcs->n-1,words);
    }


static void wtextchars_add_one_row(WTEXTCHARS *wtcs,int i0,int i1,OCRWORDS *words)

    {
    int i,j0;
    OCRWORD word;
    int *u16str;
    static char *funcname="wtextchars_add_one_row";

#if (WILLUSDEBUGX & 0x10000)
printf("@wtextchars_add_one_row, i0=%d, i1=%d (of %d)\n",i0,i1,wtcs->n);
#endif
    ocrword_init(&word);
    willus_dmem_alloc_warn(40,(void **)&u16str,(i1-i0+1)*sizeof(int),funcname,10);
    willus_dmem_alloc_warn(41,(void **)&word.text,(i1-i0+2)*sizeof(int),funcname,10);
    willus_dmem_alloc_warn(42,(void **)&word.cpos,(i1-i0+2)*sizeof(double),funcname,10);
    for (j0=i=i0;i<=i1;i++)
        {
        int c,space;
        double h,dx;

        c=wtcs->wtextchar[i].ucs;
        /* If letters are physically separated, assume a space */
        if (i<i1)
            {
            h = fabs((wtcs->wtextchar[i+1].y2 - wtcs->wtextchar[i+1].y1)
                      +(wtcs->wtextchar[i].y2 - wtcs->wtextchar[i].y1)) / 2.;
            dx = wtcs->wtextchar[i+1].x1 - wtcs->wtextchar[i].x2;
            space = (dx > h*.05);
            }
        else
            {
            dx = 0.;
            space = 0;
            }
        /*
        ** Look for ligatured pattern--v2.33 with MuPDF v1.7
        ** Ligature pattern, e.g. "fi"
        ** As of MuPDF 1.7, a ligured "fi" is like this:
        ** f has zero width, followed by space at same position w/zero width,
        ** followed by i at same position, followed by space of zero width.
        */
        if (wtextchars_ligature_pattern(wtcs,i))
            {
            i+=3;
            continue;
            }
        if (space || c==' ' || i==i1)
            {
#if (WILLUSDEBUGX & 0x10000)
printf("    space at %d\n",i);
#endif
            if (c==' ' && i==j0)
                j0++;
            else
                {
                int j1,j,ligature,nc;
                double dx;

                j1=(c==' ')?i-1:i;
                word.r=(int)(wtcs->wtextchar[j0].yp*100.+.5);
                word.x0=wtcs->wtextchar[j0].x1;
                word.y0=wtcs->wtextchar[j0].y1;
                word.w0=wtcs->wtextchar[j1].x2-word.x0;
                word.h0=wtcs->wtextchar[j0].y2-word.y0;
                /*
                ** Narrow up the words slightly so that it is physically separated
                ** from other words--this makes selection work better in Sumatra.
                ** Note that only w0 is narrowed--the cpos[] values are not. (v2.20)
                */
                dx = word.h0*.05;
                if (word.w0<dx*4.)
                    dx = word.w0/10.;
                word.x0 += dx;
                word.w0 -= 2*dx;

                word.maxheight=0.;
                for (ligature=0,nc=0,j=j0;j<=j1;j++)
                    {
                    word.cpos[nc]=wtcs->wtextchar[j].x2-word.x0;
                    u16str[nc]=wtcs->wtextchar[j].ucs;
                    nc++;
#if (WILLUSDEBUGX & 0x10000)
printf("    Checking maxheight=%g against yp-y1=%g\n",word.maxheight,wtcs->wtextchar[j].yp-wtcs->wtextchar[j].y1);
#endif
                    if (wtcs->wtextchar[j].yp-wtcs->wtextchar[j].y1 > word.maxheight)
                        word.maxheight=(wtcs->wtextchar[j].yp-wtcs->wtextchar[j].y1);
                    /* Ligature check--new with MuPDF v1.7 */
                    if (ligature)
                        {
                        word.cpos[nc-1] += (wtcs->wtextchar[j+1].x2-wtcs->wtextchar[j].x2)/2.;
                        ligature=0;
                        j++;
                        }
                    else if (j<j1-2 && wtextchars_ligature_pattern(wtcs,j))
                        {
                        ligature=1;
                        j++;
                        }
                    }
                unicode_to_utf8(word.text,u16str,nc);
                word.n=nc;
                ocrwords_add_word(words,&word);
                j0= i+1;
                }
            }
        }
    willus_dmem_free(42,(double **)&word.cpos,funcname);
    willus_dmem_free(41,(double **)&word.text,funcname);
    willus_dmem_free(40,(double **)&u16str,funcname);
    }

/*
** For MuPDF v1.7 and up
*/
static int wtextchars_ligature_pattern(WTEXTCHARS *wtcs,int index)

    {
    return(index<wtcs->n-3
             && wtcs->wtextchar[index].ucs!=' ' 
             && wtcs->wtextchar[index+1].ucs==' '
             && wtcs->wtextchar[index+2].ucs!=' '
             && wtcs->wtextchar[index+3].ucs==' '
             && fabs(wtcs->wtextchar[index+1].x1-wtcs->wtextchar[index].x1)<.01
             && fabs(wtcs->wtextchar[index+2].x1 - wtcs->wtextchar[index].x1)<.01);
    }


int k2ocr_wtextchars_fill_from_page(WTEXTCHARS *wtcs,char *filename,int pageno,char *password,
                                   int boundingbox)

    {
    int src_type;

    src_type=get_source_type(filename);
#ifdef HAVE_DJVU_LIB
    if (src_type==SRC_TYPE_DJVU)
{
#if (WILLUSDEBUGX & 0x10000)
printf("Calling wtextchars_fill_from_djvu_page()\n");
#endif
        return(wtextchars_fill_from_djvu_page(wtcs,filename,pageno,boundingbox));
}
#endif
#ifdef HAVE_MUPDF_LIB
    return(wtextchars_fill_from_page_ex(wtcs,filename,pageno,password,boundingbox));
#else
    return(-1);
#endif
    }
    
#endif /* HAVE_MUPDF_LIB */







k2pdfopt_v2.54/k2pdfoptlib/k2files.c

/*
** k2files.c        Handles K2PDFOPT_FILES structure.
**
** Copyright (C) 2013  http://willus.com
**
** This program is free software: you can redistribute it and/or modify
** it under the terms of the GNU Affero General Public License as
** published by the Free Software Foundation, either version 3 of the
** License, or (at your option) any later version.
**
** This program is distributed in the hope that it will be useful,
** but WITHOUT ANY WARRANTY; without even the implied warranty of
** MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
** GNU Affero General Public License for more details.
**
** You should have received a copy of the GNU Affero General Public License
** along with this program.  If not, see <http://www.gnu.org/licenses/>.
**
*/

#include "k2pdfopt.h"

void k2pdfopt_files_init(K2PDFOPT_FILES *k2files)

    {
    k2files->n=k2files->na=0;
    k2files->file=NULL;
    }


void k2pdfopt_files_free(K2PDFOPT_FILES *k2files)

    {
    static char *funcname="k2pdfopt_files_free";

    k2pdfopt_files_clear(k2files);
    willus_mem_free((double **)&k2files->file,funcname);
    k2files->na=0;
    }


void k2pdfopt_files_clear(K2PDFOPT_FILES *k2files)

    {
    static char *funcname="k2pdfopt_files_clear";
    int i;

    if (k2files->file!=NULL)
        for (i=k2files->n-1;i>=0;i--)
            willus_mem_free((double **)&k2files->file[i],funcname);
    k2files->n=0;
    }


void k2pdfopt_files_add_file(K2PDFOPT_FILES *k2files,char *filename)

    {
    static char *funcname="k2pdfopt_files_add_file";

    if (k2files->n >= k2files->na)
        {
        int newsize;
        newsize = k2files->na<128 ? 256 : k2files->na*2;
        willus_mem_realloc_robust_warn((void **)&k2files->file,sizeof(char *)*newsize,
                                       sizeof(char *)*k2files->na,funcname,10);
        k2files->na=newsize;
        }
    willus_mem_alloc_warn((void **)&k2files->file[k2files->n],strlen(filename)+1,funcname,10);
    strcpy(k2files->file[k2files->n],filename);
    k2files->n++;
    }


void k2pdfopt_files_remove_file(K2PDFOPT_FILES *k2files,char *filename)

    {
    static char *funcname="k2pdfopt_files_remove_file";
    int i;

    for (i=0;i<k2files->n;i++)
        if (!strcmp(k2files->file[i],filename))
            break;
    if (i>=k2files->n)
        return;
    willus_mem_free((double **)&k2files->file[i],funcname);
    for (i++;i<k2files->n;i++)
        k2files->file[i-1]=k2files->file[i];
    k2files->n--;
    }







k2pdfopt_v2.54/k2pdfoptlib/k2sys.c

/*
** k2sys.c     K2pdfopt system functions
**
** Copyright (C) 2020  http://willus.com
**
** This program is free software: you can redistribute it and/or modify
** it under the terms of the GNU Affero General Public License as
** published by the Free Software Foundation, either version 3 of the
** License, or (at your option) any later version.
**
** This program is distributed in the hope that it will be useful,
** but WITHOUT ANY WARRANTY; without even the implied warranty of
** MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
** GNU Affero General Public License for more details.
**
** You should have received a copy of the GNU Affero General Public License
** along with this program.  If not, see <http://www.gnu.org/licenses/>.
**
*/

#include "k2pdfopt.h"
#include <stdarg.h>

#ifdef __ANDROID__
#include <android/log.h>
#endif


void k2sys_init(void)

    {
    wsys_set_decimal_period(1);
#ifdef HAVE_OCR_LIB
    k2ocr_cpu_time_reset();
#endif
    /* wrapbmp_init(); */
    }


void k2sys_cpu_update(K2PDFOPT_SETTINGS *k2settings,double start_seconds,double stop_seconds)

    {
#ifdef HAVE_OCR_LIB
    if (k2settings->dst_ocr=='t' || k2settings->dst_ocr=='g')
        {
        int mt;
        double cpusecs;

        mt=k2ocr_max_threads();
        cpusecs=k2ocr_cpu_time_secs();
        k2printf("Total OCR CPU time used:  ");
        if (mt<=1)        
            k2printf("%.2f s\n",cpusecs);
        else
            {
#if (!(WIN32 || WIN64))
            cpusecs /= mt;
#endif
            k2printf("%.2f s per thread (%d threads)\n",cpusecs,mt);
            }
        }
#endif
    k2printf(TTEXT_NORMAL "Total CPU time used: %.2f s\n",stop_seconds-start_seconds);
    }


void k2sys_close(K2PDFOPT_SETTINGS *k2settings)

    {
    /* wrapbmp_free(); */
    wsys_set_decimal_period(0);
    k2ocr_end(k2settings);
#if (WILLUSDEBUGX & 0x100000)
    willus_dmem_check();
#endif
    }


void k2sys_exit(K2PDFOPT_SETTINGS *k2settings,int val)

    {
    k2sys_enter_to_exit(k2settings);
    k2sys_close(k2settings);
    exit(val);
    }


void k2sys_enter_to_exit(K2PDFOPT_SETTINGS *k2settings)

    {
    static char *mesg=TTEXT_BOLD2 "Press <ENTER> to exit." TTEXT_NORMAL;

    if (k2settings->exit_on_complete==1)
        return;
    if (k2settings->exit_on_complete==0)
        {
        char buf[16];
        k2printf("%s",mesg);
        k2gets(buf,15,"");
        return;
        }
    /* If exit_on_complete < 0 */
    wsys_enter_to_exit(mesg);
    }


void k2sys_header(char *s)

    {
    char date[32];
    char cap[32];
    char k2pdfopt_os[64];
    char k2pdfopt_chip[64];
    char k2pdfopt_compiler[64];
    extern char *k2pdfopt_version;

    strcpy(date,__DATE__);
#ifdef HAVE_MUPDF_LIB
    strcpy(cap," (w/MuPDF");
#else
    cap[0]='\0';
#endif
#ifdef HAVE_DJVU_LIB
    sprintf(&cap[strlen(cap)],"%sDjVuLibre",cap[0]=='\0'?" (w/":",");
#endif
#ifdef HAVE_OCR_LIB
    sprintf(&cap[strlen(cap)],"%sOCR",cap[0]=='\0'?" (w/":",");
#endif
    if (cap[0]=='\0')
        strcpy(cap," (Ghostscript only)");
    else
        strcat(cap,")");
    wsys_system_version(NULL,k2pdfopt_os,k2pdfopt_chip,k2pdfopt_compiler);
    if (s==NULL)
        k2printf(TTEXT_HEADER "k2pdfopt %s" TTEXT_NORMAL "%s (c) %s, GPLv3, http://willus.com\n"
            "    Compiled %s with %s for %s on %s.\n\n",
           k2pdfopt_version,cap,
           &date[strlen(date)-4],
           __DATE__,k2pdfopt_compiler,k2pdfopt_os,k2pdfopt_chip);
    else
        sprintf(s,"k2pdfopt %s%s\r\n"
                  "(c) %s, GPLv3, http://willus.com\r\n"
                  "Compiled %s\r\n"
                  "    with %s\r\n"
                  "    for %s on %s.",
           k2pdfopt_version,cap,
           &date[strlen(date)-4],
           __DATE__,k2pdfopt_compiler,k2pdfopt_os,k2pdfopt_chip);
    }



int k2printf(char *fmt,...)

    {
    va_list args;
    int     status;
    static void *k2printf_semaphore;
    static int count=0;
    
    if (count==0)
        k2printf_semaphore = willusgui_semaphore_create_ex("k2printf",1,1);
    count++;
    if (k2printf_semaphore)
        willusgui_semaphore_status_wait(k2printf_semaphore);
    status=0;
    va_start(args,fmt);
#ifdef HAVE_K2GUI
    if (k2gui_active())
        {
#if (WILLUSDEBUGX & 0x4000)
        status=avprintf(stdout,fmt,args);
        fflush(stdout);
#endif          
        if (k2gui_cbox_converting())
            status=k2gui_cbox_vprintf(stdout,fmt,args);
        else if (k2gui_overlay_converting())
            status=k2gui_overlay_vprintf(stdout,fmt,args);
        }
    else
#endif
#ifdef __ANDROID__
    {
    char buf[1024];
    status=vsnprintf(buf,sizeof(buf),fmt,args);
    __android_log_write(ANDROID_LOG_DEBUG,"k2pdfopt",buf);
    }
#else
    status=avprintf(stdout,fmt,args);
    fflush(stdout);
#endif
    va_end(args);
    willusgui_semaphore_release(k2printf_semaphore);
    return(status);
    }


void k2gets(char *buf,int maxlen,char *def)

    {
#ifdef HAVE_K2GUI
    if (k2gui_active())
        {
        strncpy(buf,def,maxlen-1);
        buf[maxlen-1]='\0';
        return;
        }
#endif
    if (fgets(buf,maxlen,stdin)==NULL)
        {
        strncpy(buf,def,maxlen-1);
        buf[maxlen-1]='\0';
        }
    }

/*
void k2pdfopt_non_ascii_warning(FILE *out)

    {
    afprintf(out,"\a\n\n" ANSI_RED
         "*************************************************************\n"
         "**                                                         **\n"
         "** " ANSI_YELLOW "Your command-line arguments have non-ASCII characters!" ANSI_RED "  **\n"
         "**                                                         **\n"
         "** " ANSI_YELLOW "This may cause the k2pdfopt conversion to fail!" ANSI_RED "         **\n"
         "**                                                         **\n"
         "*************************************************************\n"
         "\n");
    }
*/







k2pdfopt_v2.54/k2pdfoptlib/CMakeLists.txt

project(k2pdfopt C)
cmake_minimum_required(VERSION 2.6)

include_directories(..)

add_library(k2pdfoptlib
	bmpregion.c devprofile.c k2bmp.c k2file.c k2files.c k2gui_cbox.c
	k2gui_osdep.c k2mark.c k2master.c k2mem.c k2menu.c k2ocr.c
	k2parsecmd.c k2proc.c k2publish.c k2settings.c k2settings2cmd.c
	k2sys.c k2usage.c k2version.c pagelist.c pageregions.c textrows.c
	textwords.c userinput.c wrapbmp.c
)

# k2gui.c k2gui_overlay.c 







k2pdfopt_v2.54/k2pdfoptlib/textwords.c

/*
** textwords.c  Functions to parse region into words.
**
** Copyright (C) 2013  http://willus.com
**
** This program is free software: you can redistribute it and/or modify
** it under the terms of the GNU Affero General Public License as
** published by the Free Software Foundation, either version 3 of the
** License, or (at your option) any later version.
**
** This program is distributed in the hope that it will be useful,
** but WITHOUT ANY WARRANTY; without even the implied warranty of
** MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
** GNU Affero General Public License for more details.
**
** You should have received a copy of the GNU Affero General Public License
** along with this program.  If not, see <http://www.gnu.org/licenses/>.
**
*/

#include "k2pdfopt.h"




void textwords_compute_col_gaps(TEXTWORDS *textwords,int c2)

    {
    int i,n;

    n=textwords->n;
    if (n<=0)
        return;
    for (i=0;i<n-1;i++)
        {
        textwords->textrow[i].gap = textwords->textrow[i+1].c1 - textwords->textrow[i].c2 - 1;
        textwords->textrow[i].gapblank = textwords->textrow[i].gap;
        textwords->textrow[i].rowheight = textwords->textrow[i+1].c1 - textwords->textrow[i].c1;
        }
    textwords->textrow[n-1].gap = c2 - textwords->textrow[n-1].c2;
    textwords->textrow[n-1].gapblank = textwords->textrow[n-1].gap;
    textwords->textrow[n-1].rowheight = textwords->textrow[n-1].c2 - textwords->textrow[n-1].c1;
    }


void textwords_remove_small_col_gaps(TEXTWORDS *textwords,int lcheight,double mingap,
                                     double word_spacing)

    {
    int i,j;

    if (mingap < word_spacing)
        mingap = word_spacing;
    for (i=0;i<textwords->n-1;i++)
        {
        double gap;

        gap=(double)textwords->textrow[i].gap / lcheight;
        if (gap >= mingap)
            continue;
        textwords->textrow[i].c2 = textwords->textrow[i+1].c2;
        textwords->textrow[i].gap = textwords->textrow[i+1].gap;
        if (textwords->textrow[i+1].r1 < textwords->textrow[i].r1)
            textwords->textrow[i].r1 = textwords->textrow[i+1].r1;
        if (textwords->textrow[i+1].r2 > textwords->textrow[i].r2)
            textwords->textrow[i].r2 = textwords->textrow[i+1].r2;
        for (j=i+1;j<textwords->n-1;j++)
            textwords->textrow[j] = textwords->textrow[j+1];
        textwords->n--;
        i--;
        }
    }


/*
** Track gaps between words so that we can tell when one is out of family.
** lcheight = height of a lowercase letter.
*/
void textwords_add_word_gaps(TEXTWORDS *textwords,int lcheight,double *median_gap,
                             double word_spacing)

    {
    static int nn=0;
    static double gap[1024];
    static char *funcname="word_gaps_add";

    if (textwords==NULL && median_gap==NULL)
        {
        nn=0;
        return;
        }
    if (textwords!=NULL && textwords->n>1)
        {
        int i;

        for (i=0;i<textwords->n-1;i++)
            {
            double g;
            g = (double)textwords->textrow[i].gap / lcheight;
            if (g>=word_spacing)
                {
                gap[nn&0x3ff]= g;
                nn++;
                }
            }
        }
    if (median_gap!=NULL)
        {
        if (nn>0)
            {
            int n;
            double *gap_sorted;  /* v2.02--this variable is no longer static */

            n = (nn>1024) ? 1024 : nn;
            willus_dmem_alloc_warn(28,(void **)&gap_sorted,sizeof(double)*n,funcname,10);
            memcpy(gap_sorted,gap,n*sizeof(double));
            sortd(gap_sorted,n);
            (*median_gap)=gap_sorted[n/2];
            willus_dmem_free(28,&gap_sorted,funcname);
            }
        else
            (*median_gap)=0.7;
        }
    }







k2pdfopt_v2.54/k2pdfoptlib/k2menu.c

/*
** k2menu.c      Interactive user menu for k2pdfopt.c.
**
** Copyright (C) 2016  http://willus.com
**
** This program is free software: you can redistribute it and/or modify
** it under the terms of the GNU Affero General Public License as
** published by the Free Software Foundation, either version 3 of the
** License, or (at your option) any later version.
**
** This program is distributed in the hope that it will be useful,
** but WITHOUT ANY WARRANTY; without even the implied warranty of
** MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
** GNU Affero General Public License for more details.
**
** You should have received a copy of the GNU Affero General Public License
** along with this program.  If not, see <http://www.gnu.org/licenses/>.
**
*/

#include "k2pdfopt.h"

static void menu_help(void);
static void allopts_echo(STRBUF *o1,int o1clear,STRBUF *o2,int o2clear,STRBUF *o3);
static void one_opt_echo(STRBUF *opts,char *coloring,int *column);
static int  wildcount(char *wildspec);


int k2pdfopt_menu(K2PDFOPT_CONVERSION *k2conv,STRBUF *env,STRBUF *cmdline,STRBUF *usermenu)

    {
    int status,cmdclear,envclear;
    static char *ansyesno[]={"yes","no",""};
    static char *jpegpng[]={"png","jpeg",""};
    static char *ansjust[]={"left","center","right",""};
    double defmar;
    K2PDFOPT_SETTINGS *k2settings;
    // char specfile[512];
    static char *options[] =
        {
        "a. Autostraighten (-as)",
        "b. Bitmap type (-jpg,-png,-bpc)",
        "bp. Break pages (-bp,-f2p)",
        "c. Color/Negative output (-c, -neg)",
        "co. Column detection (-col,-ch,...)",
        "cs. Contrast/Sharpen (-cmax,-g,-s,-wt)",
        "d. Device selection (-dev,-h,-w,-dpi)",
        "ds. Document scale factor (-ds)",
        "f. Fit to single column (-fc)",
        "gt. Gap thresholds (-gt...)",
        "j. Justification (-j)",
        "l. Landscape mode (-ls)",
        "m. Margin to ignore (-m)",
        "mo. Mode (-mode)",
#ifdef HAVE_MUPDF_LIB
        "n. Native PDF output (-n)",
#endif
        "o. Output name (-o)",
#ifdef HAVE_OCR_LIB
        "oc. OCR (-ocr,-ocrvis,...)",
#endif
        "om. Output margins (-om)",
        "p. Page range (-p)",
        "pd. Padding/Marking (-p[lrbt],-mc)",
        "r. Right-to-left page scans (-r)",
        "rt. Rotate source page (-sr)",
        "s. Special (-de,-evl,-gs)",
        "sm. Show marked source (-sm)",
        "u. Usage (command line opts)",
        "v. Vertical spacing (-vb,-vs)",
        "w. Wrap/Reflow text (-wrap,-ws)",
        "x. Exit on completion (-x)",
        ""};

    k2settings=&k2conv->k2settings;
    status=0; /* Avoid compiler warning */
    strbuf_clear(usermenu);
    cmdclear=0;
    envclear=0;
    /*
    if (k2conv->k2files.n>0)
        strcpy(specfile,firstfile);
    */
    if (!k2settings->query_user)
        return(0);
    while (1)
        {
        int i,no,newmenu;
        char buf[512];
        for (i=0;options[i][0]!='\0';i++);
        no=i;
        for (i=0;i<(no+1)/2;i++)
            {
            char opt[8];
            int j,k;
            for (j=0;options[i][j]!='.';j++)
                opt[j]=options[i][j];
            opt[j]='\0';
            k2printf(TTEXT_BOLD "%2s" TTEXT_NORMAL "%-38s",opt,&options[i][j]);
            k=i+(no+1)/2;
            if (k < no)
                {
                for (j=0;options[k][j]!='.';j++)
                    opt[j]=options[k][j];
                opt[j]='\0';
                k2printf(TTEXT_BOLD "%2s" TTEXT_NORMAL "%s",opt,&options[k][j]);
                }
            k2printf("\n");
            }
        k2printf("\n");
        allopts_echo(env,envclear,cmdline,cmdclear,usermenu);
        newmenu=0;
        while (1)
            {
            int goodspec;

            /*
            if (k2conv->k2files.n>0)
                {
                if (k2conv->k2files.n==1)
                    k2printf("\nSource file: " TTEXT_MAGENTA "%s" TTEXT_NORMAL "\n",specfile);
                else 
                    k2printf("\nSource file: (multiple files specified)\n");
                k2printf(TTEXT_BOLD2 "Enter option above" TTEXT_NORMAL
                 " or " TTEXT_BOLD2 "?" TTEXT_NORMAL " for help"
                 " or " TTEXT_BOLD2 "page range" TTEXT_NORMAL " (e.g. 2,4,8-10) to convert\n"
                 "or " TTEXT_BOLD2 "q" TTEXT_NORMAL " to quit or just "
                 TTEXT_BOLD2 "<Enter>" TTEXT_NORMAL " to convert all pages: "
                 TTEXT_INPUT);
                }
            else
                k2printf("\n(No source file specified.)\n" 
                        TTEXT_BOLD2 "Enter option above" TTEXT_NORMAL
                 " or " TTEXT_BOLD2 "?" TTEXT_NORMAL " for help"
                 " or " TTEXT_BOLD2 "q" TTEXT_NORMAL " to quit\n"
                 "or type in a file name to convert: "
                 TTEXT_INPUT);
            k2printf(TTEXT_BOLD2 "Enter option above" TTEXT_NORMAL
                " or " TTEXT_BOLD2 "?" TTEXT_NORMAL " for help"
                " or " TTEXT_BOLD2 "cmd line opts" TTEXT_NORMAL " (e.g. -dpi 200)\n"
                " or " TTEXT_BOLD2 "q" TTEXT_NORMAL " to quit or just "
                TTEXT_BOLD2 "<Enter>" TTEXT_NORMAL " to start conversion: "
                TTEXT_INPUT);
            */
            k2printf("\n" TTEXT_BOLD2 "Enter option above (h=help, q=quit): " TTEXT_NORMAL);
            k2gets(buf,511,"");
            k2printf(TTEXT_NORMAL "\n");
            clean_line(buf);
            if (!stricmp(buf,"?") || !stricmp(buf,"h"))
                {
                menu_help();
                break;
                }
            if (buf[0]=='\0')
                {
                if (cmdclear)
                    strbuf_clear(cmdline);
                if (envclear)
                    strbuf_clear(env);
                return(0);
                }
            if (tolower(buf[0])=='q')
                return(-1);
            if (!strcmp(buf,"-"))
                {
                strbuf_clear(usermenu);
                break;
                }
            if (!strcmp(buf,"--"))
                {
                cmdclear = !cmdclear;
                break;
                }
            if (!strcmp(buf,"---"))
                {
                envclear = !envclear;
                break;
                }
            if (buf[0]=='-')
                {
                strbuf_cat(usermenu,buf);
                break;
                }
            for (i=0;options[i][0]!='\0';i++)
                {
                if (options[i][1]=='.' && buf[1]=='\0' && tolower(buf[0])==tolower(options[i][0]))
                    break;
                if (options[i][2]=='.' && buf[2]=='\0' && !strnicmp(buf,options[i],2))
                    break;
                }
            if (options[i][0]!='\0')
                break;
            if (k2conv->k2files.n>0 && pagelist_valid_page_range(buf))
                {
                strbuf_cat(usermenu,"-p");
                strbuf_cat_no_spaces(usermenu,buf);
                break;
                }
#if (!defined(WIN32) && !defined(WIN64))
            /* On Mac, backslashes are inserted before each space, */
            /* so try getting rid of them if the file isn't found. */
            if (wildcount(buf)==0)
				{
				int i,j;
				for (i=j=0;buf[i]!='\0';i++)
					{
					if (buf[i]=='\\')
						i++;
					buf[j]=buf[i];
					j++;
					}
				buf[j]='\0';
				}
#endif
            if (wildcount(buf)==0)
                {
                char buf2[512];
                strncpy(buf2,buf,505);
                buf2[505]='\0';
                strcat(buf2,".pdf");
                if (wildcount(buf2)>0)
                    strcpy(buf,buf2);
                }
            goodspec = (wildcount(buf)>0);
            if (goodspec)
                {
                // k2printf(TTEXT_WARN "\a** Invalid entry. (File%s already specified.) **" TTEXT_NORMAL "\n",k2conv->k2files.n>1?"s":"");
                strbuf_cat_with_quotes(usermenu,buf);
                break;
                }
            else
                k2printf(TTEXT_WARN "\a** Unrecognized option: %s. **" TTEXT_NORMAL "\n",buf);
            }
        if (newmenu)
            continue;
        if (!stricmp(buf,"a"))
            {
            status=userinput_string("Auto-straighten the pages",ansyesno,k2settings->src_autostraighten?"y":"n");
            if (status<0)
                return(status);
            strbuf_sprintf(usermenu,"-as%s",status==0?"":"-");
            k2settings->src_autostraighten=(status==0) ? 4.0 : -1.0;
            }
        else if (!stricmp(buf,"b"))
            {
            status=userinput_string("Bitmap encoding (png=lossless)",jpegpng,"png");
            if (status<0)
                return(status);
            if (status==0)
                {
                strbuf_sprintf(usermenu,"-png");
                // k2settings->jpeg_quality=-1;
                status=userinput_integer("Bits per color plane (1, 2, 4, or 8)",4,&k2settings->dst_bpc,1,8);
                if (status<0)
                    return(status);
                if (k2settings->dst_bpc>=6)
                    k2settings->dst_bpc=8;
                else if (k2settings->dst_bpc>=3)
                    k2settings->dst_bpc=4;
                strbuf_sprintf(usermenu,"-bpc %d",k2settings->dst_bpc);
                if (k2settings->dst_bpc<8)
                    {
                    status=userinput_string("Apply dithering",ansyesno,k2settings->dst_dither?"y":"n");
                    if (status<0)
                        return(status);
                    k2settings->dst_dither=(status==0) ? 1 : 0;
                    strbuf_sprintf(usermenu,"-d%s",k2settings->dst_dither?"":"-");
                    }
                }
            else
                {
                status=userinput_integer("JPEG quality (1-99, lower=smaller size file)",
                                     90,&k2settings->jpeg_quality,1,99);
                if (status<0)
                    return(status);
                strbuf_sprintf(usermenu,"-jpg %d",k2settings->jpeg_quality);
                }
            }
        else if (!stricmp(buf,"bp"))
            {
            int bpo;
            printf("Page breaking options:\n"
                   "1. Absolutely no special page breaks.\n"
                   "2. Special page breaks at bookmark positions only.\n"
                   "3. Break pages after each source page.\n"
                   "4. Break pages at each \"green\" boundary.\n"
                   "5. Put a gap between each source page.\n");
            bpo = k2settings->dst_break_pages < 0 ? 5 : k2settings->dst_break_pages+1;
            status=userinput_integer("Enter option",bpo,&bpo,1,5);
            if (status<0)
                return(status);
            if (bpo==5)
                {
                double x;
                x=0.;
                status=userinput_float("Gap between source pages (inches)",x,&x,1,0.0,100.,NULL);
                if (status<0)
                    return(status);
                if (x>0.)
                    {
                    k2settings->dst_break_pages=-1-(int)(1000.*x+.5);
                    strbuf_sprintf(usermenu,"-bp %g",x);
                    }
                else
                    {
                    k2settings->dst_break_pages=1;
                    strbuf_sprintf(usermenu,"-bp-");
                    }
                }
            else
                {
                k2settings->dst_break_pages=bpo-1;
                strbuf_sprintf(usermenu,"-bp%s",bpo==4?"+":(bpo==3?"":(bpo==2?"-":"--")));
                }
            status=userinput_integer("Fit-to-page value",k2settings->dst_fit_to_page,&k2settings->dst_fit_to_page,
                                 -2,999);
            if (status<0)
                return(status);
            if (k2settings->dst_fit_to_page==-2)
                k2settings->vertical_break_threshold = -2.;
            strbuf_sprintf(usermenu,"-f2p %d",k2settings->dst_fit_to_page);
            }
        else if (!stricmp(buf,"c"))
            {
            status=userinput_string("Full color output",ansyesno,k2settings->dst_color?"y":"n");
            if (status<0)
                return(status);
            k2settings->dst_color=!status;
            strbuf_sprintf(usermenu,"-c%s",k2settings->dst_color?"":"-");
            status=userinput_string("Negative (inverted) output",ansyesno,
                                    k2settings->dst_negative?"y":"n");
            if (status<0)
                return(status);
            k2settings->dst_negative=!status ? 1 : 0;
            strbuf_sprintf(usermenu,"-neg%s",k2settings->dst_negative?"":"-");
            }
        else if (!stricmp(buf,"co"))
            {
            status=userinput_integer("Max number of columns (1, 2, or 4)",4,&k2settings->max_columns,1,4);
            if (status<0)
                return(status);
            if (k2settings->max_columns==3)
                k2settings->max_columns=4;
            strbuf_sprintf(usermenu,"-col %d",k2settings->max_columns);
            if (k2settings->max_columns>1)
                {
                status=userinput_float("Min gap between columns (inches)",k2settings->min_column_gap_inches,
                            &k2settings->min_column_gap_inches,1,0.0,20.,NULL);
                if (status<0)
                    return(status);
                strbuf_sprintf(usermenu,"-cg %g",k2settings->min_column_gap_inches);
                status=userinput_float("Max gap between columns (inches)",k2settings->max_column_gap_inches,
                            &k2settings->max_column_gap_inches,1,0.,99.,NULL);
                if (status<0)
                    return(status);
                strbuf_sprintf(usermenu,"-cgmax %g",k2settings->max_column_gap_inches);
                status=userinput_float("Min column height (inches)",k2settings->min_column_height_inches,
                            &k2settings->min_column_height_inches,1,0.05,20.,NULL);
                if (status<0)
                    return(status);
                strbuf_sprintf(usermenu,"-ch %g",k2settings->min_column_height_inches);
                status=userinput_float("Column gap range (0 - 1)",k2settings->column_gap_range,
                            &k2settings->column_gap_range,1,0.0,1.,NULL);
                if (status<0)
                    return(status);
                strbuf_sprintf(usermenu,"-cgr %g",k2settings->column_gap_range);
                status=userinput_float("Column row gap height (inches)",k2settings->column_row_gap_height_in,
                            &k2settings->column_row_gap_height_in,1,0.001,5.0,NULL);
                if (status<0)
                    return(status);
                strbuf_sprintf(usermenu,"-crgh %g",k2settings->column_row_gap_height_in);
                status=userinput_float("Column offset maximum (0 to 1 or -1 to disable)",k2settings->column_offset_max,
                            &k2settings->column_offset_max,1,-1.5,1.,NULL);
                if (status<0)
                    return(status);
                strbuf_sprintf(usermenu,"-comax %g",k2settings->column_offset_max);
                }
            }
        else if (!stricmp(buf,"cs"))
            {
            status=userinput_float("Max contrast adjust (1.0=no adjust)",k2settings->contrast_max,&k2settings->contrast_max,1,
                             -200.,200.,NULL);
            if (status<0)
                return(status);
            strbuf_sprintf(usermenu,"-cmax %g",k2settings->contrast_max);
            status=userinput_string("Sharpen the output images",ansyesno,k2settings->dst_sharpen?"y":"n");
            if (status<0)
                return(status);
            k2settings->dst_sharpen=!status;
            strbuf_sprintf(usermenu,"-s%s",k2settings->dst_sharpen?"":"-");
            status=userinput_float("Gamma value (1.0=no adjustment)",k2settings->dst_gamma,&k2settings->dst_gamma,1,
                             0.01,100.,NULL);
            if (status<0)
                return(status);
            strbuf_sprintf(usermenu,"-g %g",k2settings->dst_gamma);
            status=userinput_integer("White threshold (-1=autocalc)",k2settings->src_whitethresh,&k2settings->src_whitethresh,-1,255);
            if (status<0)
                return(status);
            strbuf_sprintf(usermenu,"-wt %d",k2settings->src_whitethresh);
            }
        else if (!stricmp(buf,"d"))
            {
            char *p;

            p=devprofile_select();
            if (p!=NULL && !strcmp(p,"q"))
                return(status);
            if (p!=NULL)
                {
                strbuf_sprintf(usermenu,"-dev %s",p);
                continue;
                }   
            status=userinput_float("E-reader display pixel width",DEFAULT_WIDTH,&k2settings->dst_userwidth,1,-100.,20000.,NULL);
            if (status<0)
                return(status);
            strbuf_sprintf(usermenu,"-w %g",k2settings->dst_userwidth);
            k2settings->dst_userwidth_units=UNITS_PIXELS;
            status=userinput_float("E-reader display pixel height",DEFAULT_HEIGHT,&k2settings->dst_userheight,1,-100.,20000.,NULL);
            if (status<0)
                return(status);
            strbuf_sprintf(usermenu,"-h %g",k2settings->dst_userheight);
            k2settings->dst_userheight_units=UNITS_PIXELS;
            status=userinput_integer("E-reader display pixels per inch",167,&k2settings->dst_userdpi,20,1200);
            if (status<0)
                return(status);
            strbuf_sprintf(usermenu,"-dpi %d",k2settings->dst_userdpi);
            status=userinput_float("Input/Source file pixels per inch (use -2 if not sure)",k2settings->user_src_dpi,&k2settings->user_src_dpi,1,-10.,1200.,NULL);
            if (status<0)
                return(status);
            while (k2settings->user_src_dpi > -.25 &&  k2settings->user_src_dpi < 50.)
                {
                k2printf(TTEXT_WARN "\n\a** Invalid response.  Dpi must be <= -.25 or >= 50. **" TTEXT_NORMAL "\n\n");
                status=userinput_float("Input/Source pixels per inch",k2settings->user_src_dpi,&k2settings->user_src_dpi,1,-10.,1200.,NULL);
                if (status<0)
                    return(status);
                }
            strbuf_sprintf(usermenu,"-idpi %g",k2settings->user_src_dpi);
            }
        else if (!stricmp(buf,"ds"))
            {
            status=userinput_float("Document scale factor (1.0=no change)",k2settings->document_scale_factor,&k2settings->document_scale_factor,1,0.01,100.,NULL);
            if (status<0)
                return(status);
            strbuf_sprintf(usermenu,"-ds %g",k2settings->document_scale_factor);
            }
        else if (!stricmp(buf,"f"))
            {
            status=userinput_string("Fit single column to reader",ansyesno,k2settings->fit_columns?"y":"n");
            if (status<0)
                return(status);
            k2settings->fit_columns=!status;
            strbuf_sprintf(usermenu,"-fc%s",k2settings->fit_columns?"":"-");
            }
        else if (!stricmp(buf,"gt"))
            {
            status=userinput_float("Gap threshold (-gtc) for columns (inches)",k2settings->gtc_in,&k2settings->gtc_in,1,0.,20.,NULL);
            if (status<0)
                return(status);
            strbuf_sprintf(usermenu,"-gtc %g",k2settings->gtc_in);
            /*
            status=userinput_float("Gap threshold for margins (inches)",gtm_in,&gtm_in,1,0.,20.,NULL);
            if (status<0)
                return(status);
            */
            status=userinput_float("Gap threshold for rows (inches)",k2settings->gtr_in,&k2settings->gtr_in,1,0.,20.,NULL);
            if (status<0)
                return(status);
            strbuf_sprintf(usermenu,"-gtr %g",k2settings->gtr_in);
            status=userinput_float("Gap threshold for words (inches)",k2settings->gtw_in,&k2settings->gtw_in,1,0.,20.,NULL);
            if (status<0)
                return(status);
            strbuf_sprintf(usermenu,"-gtw %g",k2settings->gtw_in);
            }
        else if (!stricmp(buf,"j"))
            {
            status=userinput_string("Use default document justification",ansyesno,k2settings->dst_justify<0?"y":"n");
            if (status<0)
                return(status);
            if (status==0)
                k2settings->dst_justify=-1;
            else
                {
                status=userinput_string("Justification",ansjust,"center");
                if (status<0)
                    return(status);
                k2settings->dst_justify=status;
                }
            status=userinput_string("Use default full justification (same as document)",ansyesno,k2settings->dst_fulljustify<0?"y":"n");
            if (status<0)
                return(status);
            if (status==0)
                k2settings->dst_fulljustify=-1;
            else
                {
                status=userinput_string("Attempt full justification",ansyesno,k2settings->dst_fulljustify?"y":"n");
                if (status<0)
                    return(status);
                k2settings->dst_fulljustify=!status;
                }
            strbuf_sprintf(usermenu,"-j %d%s",k2settings->dst_justify,
                              k2settings->dst_fulljustify<0?"":(k2settings->dst_fulljustify?"+":"-"));
            status=userinput_string("Apply special justification for figures (tall regions)",
                               ansyesno,k2settings->dst_figure_justify>=0?"y":"n");
            if (status<0)
                return(status);
            if (status==1)
                k2settings->dst_figure_justify = -1;
            else
                {
                status=userinput_string("Figure (tall region) justification",ansjust,"center");
                if (status<0)
                    return(status);
                k2settings->dst_figure_justify=status;
                status=userinput_float("Figure height threshold (inches)",
                                  k2settings->dst_min_figure_height_in,
                                  &k2settings->dst_min_figure_height_in,1,0.,100.,NULL);
                if (status<0)
                    return(status);
                }
            strbuf_sprintf(usermenu,"-jf %d %g",k2settings->dst_figure_justify,k2settings->dst_min_figure_height_in);
            }
        else if (!stricmp(buf,"l"))
            {
            int s1;
            s1=userinput_string("Landscape mode",ansyesno,k2settings->dst_landscape?"y":"n");
            if (s1<0)
                return(s1);
            status=userinput_any_string("Applied over what page range (def=all)",k2settings->dst_landscape_pages,1023,"");
            if (status<0)
                return(status);
            k2settings->dst_landscape=!s1;
            strbuf_sprintf(usermenu,"-ls%s%s",k2settings->dst_landscape?"":"-",k2settings->dst_landscape_pages);
            }
#ifdef HAVE_MUPDF_LIB
        else if (!stricmp(buf,"n"))
            {
            status=userinput_string("Use native PDF output",ansyesno,k2settings->use_crop_boxes?"y":"n");
            if (status<0)
                return(status);
            k2settings->use_crop_boxes=!status;
            strbuf_sprintf(usermenu,"-n%s",k2settings->use_crop_boxes?"":"-");
            }
#endif
        else if (!stricmp(buf,"m"))
            {
            double v[4];
            int i,na;

            defmar=-1.0;
            for (i=0;i<4;i++)
                if (defmar<0. && k2settings->srccropmargins.box[i]>=0.)
                    {
                    defmar=k2settings->srccropmargins.box[i];
                    break;
                    }
            if (defmar<0.)
                defmar=0.25;
            na=userinput_float("Inches of source border to ignore",defmar,v,4,0.,10.,
                          "Enter one value or left,top,right,bottom values comma-separated.");
            if (na<0)
                return(na);
            if (na==0)
                {
                v[0]=defmar;
                na=1;
                }
            for (i=0;i<4;i++)
                k2settings->srccropmargins.box[0]=v[i<na?i:na-1];
            strbuf_sprintf(usermenu,"-m %g,%g,%g,%g",
                           k2settings->srccropmargins.box[0],
                           k2settings->srccropmargins.box[1],
                           k2settings->srccropmargins.box[2],
                           k2settings->srccropmargins.box[3]);
            }
        else if (!stricmp(buf,"mo"))
            {
            static char *modename[]={"default","copy","trim","c*rop","fitwidth","fit*page","2-column","con*cat","grid",""};
            static char *shortname[]={"def","copy","tm","crop","fw","fp","2col","cc","grid"};
            double v[3];
            int nm;

            status=userinput_string("Operating mode",modename,"default");
            /* v2.15--correctly count the number of options rather than using a fixed value. */
            for (nm=0;modename[nm][0]!='\0';nm++);
            if (status<0)
                return(status);
            if (status>=nm)
                continue;
            if (strcmp(modename[status],"grid"))
                {
                strbuf_sprintf(usermenu,"-mode %s",shortname[status]);
                continue;
                }   
            status=userinput_float("Grid cols,rows,overlap (comma-separated)",-1e10,v,3,1.,10.,NULL);
            if (status<0)
                return(status);
            strbuf_sprintf(usermenu,"-grid %dx%dx%d",(int)(v[0]+.5),(int)(v[1]+.5),(int)(v[2]+.5));
            }
        else if (!stricmp(buf,"om"))
            {
            double v[4];
            int i,na;
            double dst_mar;

            for (dst_mar=0.,i=0;i<4;i++)
                if (k2settings->dstmargins.box[i]>=0.)
                    {
                    dst_mar=k2settings->dstmargins.box[i];
                    break;
                    }
            na=userinput_float("Output device margin",dst_mar,v,4,0.,10.,
                          "Enter one value or left,top,right,bottom values comma-separated.");
            if (na<0)
                return(na);
            if (na==0)
                {
                v[0]=dst_mar;
                na=1;
                }
            for (i=0;i<4;i++)
                k2settings->dstmargins.box[i]=v[i<na?i:na-1];
            strbuf_sprintf(usermenu,"-om %g,%g,%g,%g",
                             k2settings->dstmargins.box[0],
                             k2settings->dstmargins.box[1],
                             k2settings->dstmargins.box[2],
                             k2settings->dstmargins.box[3]);
            }
        else if (!stricmp(buf,"o"))
            {
            int prompt;
            status=userinput_any_string("Output name format (e.g. out%02d)",k2settings->dst_opname_format,127,"%s_k2opt");
            if (status<0)
                return(status);
            strbuf_cat(usermenu,"-o");
            strbuf_cat_with_quotes(usermenu,k2settings->dst_opname_format);
            prompt=(k2settings->overwrite_minsize_mb >= 0.);
            status=userinput_string("Prompt to overwrite a file",ansyesno,prompt?"y":"n");
            if (status<0)
                return(status);
            if (status)
                k2settings->overwrite_minsize_mb=-1.0;
            else
                {
                status=userinput_float("Max file size before prompting (MB)",k2settings->overwrite_minsize_mb,
                          &k2settings->overwrite_minsize_mb,1,0.,1000000.,"(Enter 0 to always prompt.)");
                if (status<0)
                    return(status);
                }
            strbuf_sprintf(usermenu,"-ow %g",k2settings->overwrite_minsize_mb);
            }
#ifdef HAVE_OCR_LIB
        else if (!stricmp(buf,"oc"))
            {
            static char *ocropts[]={
#ifdef HAVE_TESSERACT_LIB
                         "Tesseract",
#endif
                         "Gocr","MuPDF","None",""};

            status=userinput_string("OCR choice",ocropts,k2settings->dst_ocr=='t'?"t":(k2settings->dst_ocr=='g')?"g":(k2settings->dst_ocr=='m'?"m":"n"));
            if (status<0)
                return(status);
            k2settings->dst_ocr=tolower(ocropts[status][0]);
            if (k2settings->dst_ocr=='n')
                {
                k2settings->dst_ocr=0;
                strbuf_cat(usermenu,"-ocr-");
                }
            else
                strbuf_sprintf(usermenu,"-ocr %c",k2settings->dst_ocr);
#ifdef HAVE_TESSERACT_LIB
            if (k2settings->dst_ocr=='t' && getenv("TESSDATA_PREFIX")!=NULL)
                {
                FILELIST *fl,_fl;
                char tdir1[512];
                char tdir[512];
                
                fl=&_fl;
                wfile_fullname(tdir1,getenv("TESSDATA_PREFIX"),"tessdata");
                wfile_fullname(tdir,tdir1,"*.traineddata");
                filelist_init(fl);
                filelist_fill_from_disk_1(fl,tdir,0,0);
                if (fl->n>1)
                    {
                    int i;
                    char base1[512];
                    char base[512];

                    filelist_sort_by_date(fl);
                    for (i=1;i<=fl->n;i++)
                        {
                        wfile_basespec(base1,fl->entry[fl->n-i].name);
                        wfile_newext(base,base1,"");
                        k2printf(TTEXT_BOLD "%2d" TTEXT_NORMAL ". %s\n",i,base);
                        }
                    while (1)
                        {
                        char buf[16];
                        k2printf(TTEXT_BOLD2 "Enter language selection (def=1): " TTEXT_NORMAL);
                        k2gets(buf,15,"");
                        clean_line(buf);
                        if (buf[0]=='\0')
                            {
                            i=1;
                            break;
                            }
                        i=atoi(buf);
                        if (!is_an_integer(buf) || i<1 || i>fl->n)
                            {
                            k2printf("\n" TTEXT_WARN " ** Please enter a number in the range 1 - %d. **" TTEXT_NORMAL "\n\n",fl->n);
                            continue;
                            }
                        break;
                        }
                    wfile_basespec(base1,fl->entry[fl->n-i].name);
                    wfile_newext(base,base1,"");
                    strncpy(k2settings->dst_ocr_lang,base,63);
                    k2settings->dst_ocr_lang[63]='\0';
                    strbuf_sprintf(usermenu,"-ocrlang %s",k2settings->dst_ocr_lang);
                    }
                }
#endif
            if (k2settings->dst_ocr)
                {
                status=userinput_float("Max OCR word height (in)",k2settings->ocr_max_height_inches,
                                  &k2settings->ocr_max_height_inches,1,0.,999.,"");
                if (status<0)
                    return(status);
                strbuf_sprintf(usermenu,"-ocrhmax %g",k2settings->ocr_max_height_inches);
                status=userinput_string("Show OCR text",ansyesno,"n");
                if (status<0)
                    return(status);
                if (!status)
                    k2settings->dst_ocr_visibility_flags |= 2;
                else
                    k2settings->dst_ocr_visibility_flags &= (~2);
                status=userinput_string("Show source file",ansyesno,"y");
                if (status<0)
                    return(status);
                if (!status)
                    k2settings->dst_ocr_visibility_flags |= 1;
                else
                    k2settings->dst_ocr_visibility_flags &= (~1);
                strbuf_sprintf(usermenu,"-ocrvis %s%s%s",
                              k2settings->dst_ocr_visibility_flags&1 ? "s" : "",
                              k2settings->dst_ocr_visibility_flags&2 ? "t" : "",
                              k2settings->dst_ocr_visibility_flags&4 ? "b" : "");
                }
            }
#endif
        else if (!stricmp(buf,"p"))
            {
            status=userinput_any_string("Pages to convert (e.g. 1-5,6,9-)",k2settings->pagelist,1023,"all");
            if (status<0)
                return(status);
            strbuf_cat(usermenu,"-p");
            strbuf_cat_no_spaces(usermenu,k2settings->pagelist);
            }
        else if (!stricmp(buf,"pd"))
            {
            int defpad=0;
            status=userinput_integer("Output bitmap padding",defpad,&defpad,0,6000);
            if (status>=0.)
                k2settings->pad_left=k2settings->pad_right=k2settings->pad_bottom=k2settings->pad_top=defpad;
            else
                return(status);
            strbuf_sprintf(usermenu,"-pl %d -pr %d -pt %d -pb %d",defpad,defpad,defpad,defpad);
            status=userinput_string("Mark corners of bitmap with a dot",ansyesno,k2settings->mark_corners?"y":"n");
            if (status<0)
                return(status);
            k2settings->mark_corners=!status;
            strbuf_sprintf(usermenu,"-mc%s",k2settings->mark_corners?"":"-");
            }
        else if (!stricmp(buf,"r"))
            {
            status=userinput_string("Scan right to left",ansyesno,k2settings->src_left_to_right?"n":"y");
            if (status<0)
                return(status);
            k2settings->src_left_to_right=status;
            strbuf_sprintf(usermenu,"-r%s",k2settings->src_left_to_right?"-":"");
            }
        else if (!stricmp(buf,"rt"))
            {
            status=userinput_string("Auto-detect entire doc rotation",ansyesno,
                               fabs(k2settings->src_rot-SRCROT_AUTO)<.5?"y":"n");
            if (status<0)
                return(status);
            if (!status)
                k2settings->src_rot=SRCROT_AUTO;
            else
                {
                status=userinput_string("Auto-detect rotation of each page",ansyesno,
                                   fabs(k2settings->src_rot-SRCROT_AUTOEP)<.5?"y":"n");
                if (status<0)
                    return(status);
                if (!status)
                    k2settings->src_rot=SRCROT_AUTOEP;
                else
                    {
                    double defval;
                    defval = (k2settings->src_rot < -900.) ? 0. : k2settings->src_rot;
                    status=userinput_integer("Source rotation (degrees c.c.)",defval,&k2settings->src_rot,-360,360);
                    if (status<0)
                        return(status);
                    }
                }
            if (k2settings->src_rot==SRCROT_AUTO)
                strbuf_sprintf(usermenu,"-rt auto");
            else if (k2settings->src_rot==SRCROT_AUTOEP)
                strbuf_sprintf(usermenu,"-rt aep");
            else
                strbuf_sprintf(usermenu,"-rt %d",k2settings->src_rot);
            }
        else if (!stricmp(buf,"s"))
            {
            status=userinput_float("Defect size in points",k2settings->defect_size_pts,&k2settings->defect_size_pts,1,0.0,100.,NULL);
            if (status<0)
                return(status);
            strbuf_sprintf(usermenu,"-de %g",k2settings->defect_size_pts);
            k2printf("\n0. Don't erase vertical lines.\n"
                     "1. Detect and erase only free-standing vertical lines.\n"
                     "2. Detect and erase all vertical lines.\n\n");
            status=userinput_integer("Enter option above (0, 1, or 2)",
                                 k2settings->erase_vertical_lines,&k2settings->erase_vertical_lines,0,2);
            strbuf_sprintf(usermenu,"-evl %d",k2settings->erase_vertical_lines);
            if (status<0)
                return(status);
#ifdef HAVE_MUPDF_LIB
            status=userinput_string("Use Ghostscript interpreter",ansyesno,k2settings->user_usegs?"y":"n");
            if (status<0)
                return(status);
            k2settings->user_usegs=(status==0 ? 1 : 0);
            strbuf_sprintf(usermenu,"-gs%s",k2settings->user_usegs?"":"--");
#endif
            }
        else if (!stricmp(buf,"sm"))
            {
            status=userinput_string("Show marked source",ansyesno,k2settings->show_marked_source==1?"y":"n");
            if (status<0)
                return(status);
            k2settings->show_marked_source=!status;
            strbuf_sprintf(usermenu,"-sm%s",k2settings->show_marked_source?"":"-");
            }
        else if (!stricmp(buf,"u"))
            {
            int i,tty_rows;

            k2sys_header(NULL);
            if (!k2pdfopt_usage("*",1))
                return(-1);
            tty_rows = get_ttyrows();
            for (i=0;i<tty_rows-16;i++)
                k2printf("\n");
            }
        else if (!stricmp(buf,"v"))
            {
            status=userinput_float("Vertical break threshold (-1 = don't allow)",
                   k2settings->vertical_break_threshold,&k2settings->vertical_break_threshold,1,-2.,100.,NULL);
            if (status<0)
                return(status);
            strbuf_sprintf(usermenu,"-vb %g",k2settings->vertical_break_threshold);
            /*
            status=userinput_float("Vertical Multiplier",vertical_multiplier,
                               &vertical_multiplier,1,0.1,10.,NULL);
            */
            status=userinput_float("Vertical line spacing",k2settings->vertical_line_spacing,
                               &k2settings->vertical_line_spacing,1,-10.,10.,NULL);
            if (status<0)
                return(status);
            strbuf_sprintf(usermenu,"-vls %g",k2settings->vertical_line_spacing);
            status=userinput_float("Max Vertical Gap (inches)",k2settings->max_vertical_gap_inches,
                               &k2settings->max_vertical_gap_inches,1,0.0,100.,NULL);
            if (status<0)
                return(status);
            strbuf_sprintf(usermenu,"-vs %g",k2settings->max_vertical_gap_inches);
            }
        else if (!stricmp(buf,"w"))
            {
            status=userinput_string("Wrap text",ansyesno,k2settings->text_wrap?"y":"n");
            if (status<0)
                return(status);
            k2settings->text_wrap=!status ? 1 : 0;
            if (k2settings->text_wrap)
                {
                int reflow_short=0;
                status=userinput_string("Re-flow short lines",ansyesno,reflow_short?"y":"n");
                if (status<0)
                    return(status);
                if (!status)
                    k2settings->text_wrap=2;
                strbuf_sprintf(usermenu,"-wrap%s",k2settings->text_wrap==2?"+":"");
                /*
                status=userinput_string("Preserve indentation",ansyesno,k2settings->preserve_indentation?"y":"n");
                if (status<0)
                    return(status);
                k2settings->preserve_indentation=!status;
                strbuf_sprintf(usermenu,"-pi%s",k2settings->preserve_indentation?"":"-");
                */
                status=userinput_string("Detect/eliminate hyphens",ansyesno,k2settings->hyphen_detect?"y":"n");
                if (status<0)
                    return(status);
                k2settings->hyphen_detect=!status;
                strbuf_sprintf(usermenu,"-hy%s",k2settings->hyphen_detect?"":"-");
                status=userinput_float("Word spacing threshold (as fraction of lowercase 'o' height)",
                               k2settings->word_spacing,&k2settings->word_spacing,1,0.01,10.,NULL);
                if (status<0)
                    return(status);
                strbuf_sprintf(usermenu,"-ws %g",k2settings->word_spacing);
                }
            else
                strbuf_cat(usermenu,"-wrap-");
            }
        else if (!stricmp(buf,"x"))
            {
            status=userinput_string("Exit on completion",ansyesno,k2settings->exit_on_complete==1?"y":"n");
            if (status<0)
                return(status);
            k2settings->exit_on_complete=!status;
            strbuf_sprintf(usermenu,"-x%s",k2settings->exit_on_complete?"":"-");
            }
        k2printf("\n");
        }
    }


static void menu_help(void)

    {
    static char *mhelp=
        "\nYou may enter any of the following at the prompt:\n\n"
        TTEXT_BOLD2
        "    (menu item)  "
        TTEXT_NORMAL
        "Enter one of the 1- or 2-letter menu options.\n"
        "                 E.g. " TTEXT_BOLD "d" TTEXT_NORMAL " or "
                                 TTEXT_BOLD "mo" TTEXT_NORMAL " (followed by <Enter>).\n\n"
        TTEXT_BOLD2
        "    <Enter>      "
        TTEXT_NORMAL
        "Start the conversion process.\n\n"
        TTEXT_BOLD2
        "    (page range) "
        TTEXT_NORMAL
        "Set the pages to be converted.  E.g. " TTEXT_BOLD "1,5,6-10" TTEXT_NORMAL ".\n\n"
        TTEXT_BOLD2
        "    (file name)  "
        TTEXT_NORMAL
        "Add a file to be converted.  May have wildcards.\n"
        "                 E.g. " TTEXT_BOLD "myfile.pdf" TTEXT_NORMAL " or "
                                 TTEXT_BOLD "romance*.pdf" TTEXT_NORMAL ".\n\n"
        TTEXT_BOLD2
        "    (cmd opt)    "
        TTEXT_NORMAL
        "Enter any command-line option(s) (must start with -).\n"
        "                 E.g. " TTEXT_BOLD "-dr 2 -wrap+" TTEXT_NORMAL ".\n\n"
        TTEXT_BOLD2
        "    -            "
        TTEXT_NORMAL
        "Clear all options that you've entered (no undo).\n"
        "                 (These are shown in " ANSI_GREEN "green" TTEXT_NORMAL ".)\n\n"
        TTEXT_BOLD2
        "    --           "
        TTEXT_NORMAL
        "Clear/unclear any options entered at the command line (" ANSI_BROWN "brown" TTEXT_NORMAL ").\n\n"
        TTEXT_BOLD2
        "    ---          "
        TTEXT_NORMAL
        "Clear/unclear options from the K2PDFOPT env. variable (" ANSI_DARKCYAN "cyan" TTEXT_NORMAL ").\n\n"
        TTEXT_BOLD2
        "    q            "
        TTEXT_NORMAL
        "Quit (abort).\n";
    char buf[16];

    k2printf("%s",mhelp);
    k2printf("Press " TTEXT_BOLD "<Enter>" TTEXT_NORMAL " to re-display the menu.");
    k2gets(buf,15,"");
    k2printf("\n\n");
    }


static void allopts_echo(STRBUF *o1,int o1clear,STRBUF *o2,int o2clear,STRBUF *o3)

    {
    int col;

    k2printf("Selected options: ");
    col=18;
    if ((o1->s==NULL || o1->s[0]=='\n')
         && (o2->s==NULL || o2->s[0]=='\n')
         && (o3->s==NULL || o3->s[0]=='\n'))
        k2printf("(none)");
    else
        {
        if (!o1clear)
            one_opt_echo(o1,ANSI_DARKCYAN,&col);
        if (!o2clear)
            one_opt_echo(o2,ANSI_BROWN,&col);
        one_opt_echo(o3,ANSI_GREEN,&col);
        }
    k2printf("\n");
    }


static void one_opt_echo(STRBUF *opts,char *coloring,int *column)

    {
    int i;
    char *s;

    if (opts->s==NULL || opts->s[0]=='\0')
        return;
    k2printf("%s",coloring);
    s=opts->s;
    for (i=0;s[i]!='\0';)
        {
        int i0,c;
        for (;s[i]==' ' || s[i]=='\t';i++);
        if (s[i]=='\0')
            break;
        for (i0=i;s[i]!=' ' && s[i]!='\t' && s[i]!='\0';i++);
        if (i-i0+1+(*column) > 78)
            {
            k2printf("\n   ");
            (*column)=4;
            }
        c=s[i];
        s[i]='\0';
        k2printf(" %s",&s[i0]);
        (*column) += strlen(&s[i0])+1;
        s[i]=c;
        if (s[i]=='\0')
            break;
        }
    k2printf("%s",TTEXT_NORMAL);
    }


static int wildcount(char *wildspec)

    {
    FILELIST *fl,_fl;
    int n;

    fl=&_fl;
    filelist_init(fl);
    filelist_fill_from_disk_1(fl,wildspec,0,0);
    n=fl->n;
    filelist_free(fl);
    return(n);
    }









k2pdfopt_v2.54/k2pdfoptlib/k2settings.c

/*
** k2settings.c     Handles k2pdfopt settings (K2PDFOPT_SETTINGS structure)
**
** Copyright (C) 2020  http://willus.com
**
** This program is free software: you can redistribute it and/or modify
** it under the terms of the GNU Affero General Public License as
** published by the Free Software Foundation, either version 3 of the
** License, or (at your option) any later version.
**
** This program is distributed in the hope that it will be useful,
** but WITHOUT ANY WARRANTY; without even the implied warranty of
** MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
** GNU Affero General Public License for more details.
**
** You should have received a copy of the GNU Affero General Public License
** along with this program.  If not, see <http://www.gnu.org/licenses/>.
**
*/

#include "k2pdfopt.h"

static void k2settings_warn(char *message);
static void k2settings_apply_odpi_magnification(K2PDFOPT_SETTINGS *k2settings,double dispres,
                                                double mag);
static int k2settings_width_should_be_padded(K2PDFOPT_SETTINGS *k2settings);
static int k2settings_height_should_be_padded(K2PDFOPT_SETTINGS *k2settings);
static void k2settings_adjust_devdims_for_om(K2PDFOPT_SETTINGS *k2settings,int *width,int *height);


void k2pdfopt_settings_init(K2PDFOPT_SETTINGS *k2settings)

    {
    int i;

    k2settings->verbose=0;
    k2settings->debug=0;
    k2settings->cdthresh=.01;
#ifdef HAVE_K2GUI
    k2settings->gui=-1;
    k2settings->guimin=0;
#endif
/*
** Blank Area Threshold Widths--average black pixel width, in inches, that
** prevents a region from being determined as "blank" or clear.
*/
    k2settings->src_rot=SRCROT_AUTO;
    k2settings->gtc_in=.005; // detecting gap between columns
    k2settings->gtr_in=.006; // detecting gap between rows
    k2settings->gtw_in=.0015; // detecting gap between words
    k2settings->show_usage[0]='\0';
    k2settings->src_left_to_right=1;
    k2settings->src_whitethresh=-1;
    k2settings->src_paintwhite=0;
#ifdef HAVE_OCR_LIB
    k2settings->ocrout[0]='\0';
    k2settings->ocr_detection_type='l';
    /* v2.51 */
    /* Tesseract v4.0.0 English "Tessbest" seems to do best with 300 dpi for ~8 - 15 pt fonts */
    k2settings->ocr_dpi=300;
#ifdef HAVE_TESSERACT_LIB
    k2settings->dst_ocr_lang[0]='\0';
#endif
    k2settings->ocr_max_columns=-1;  /* -1 = use value of max_columns */
#if (defined(HAVE_MUPDF_LIB) || defined(HAVE_DJVU_LIB))
    k2settings->dst_ocr='m';
    k2settings->ocrvbb=0;
    k2settings->ocrsort=0;
#else
    k2settings->dst_ocr=0;
#endif
    k2settings->dst_ocr_visibility_flags=1;
    k2settings->ocr_max_height_inches=1.5;
    k2settings->sort_ocr_text=0;
#endif
    k2settings->dst_dither=1;
    k2settings->dst_break_pages=1;
    k2settings->render_dpi=167;
    k2settings->fit_columns=1;
    k2settings->user_src_dpi=-2.0;
    k2settings->document_scale_factor=1.0;
    k2settings->src_dpi=300;
#ifdef HAVE_MUPDF_LIB
    k2settings->user_usegs=0;
#else
    k2settings->user_usegs=1;
#endif
    k2settings->usegs=k2settings->user_usegs;
    k2settings->query_user=-1;
    k2settings->query_user_explicit=0;
    k2settings->jpeg_quality=-1;
    k2settings->dst_magnification=1.0;
    k2settings->dst_display_resolution=1.0;
    k2settings->dst_justify=-1; // 0 = left, 1 = center
    k2settings->dst_figure_justify=-1; // -1 = same as dst_justify.  0=left 1=center 2=right
    k2settings->dst_min_figure_height_in=0.75;
    k2settings->dst_fulljustify=-1; // 0 = no, 1 = yes
    k2settings->dst_sharpen=1;
    k2settings->dst_bpc=4;
    k2settings->dst_landscape=0;
    k2settings->dst_landscape_pages[0]='\0'; /* v2.32 */
    strcpy(k2settings->dst_opname_format,"%s_k2opt");
    k2settings->src_autostraighten=0;
    k2settings->dstmargins.pagelist[0]='\0';
    k2settings->dstmargins.cboxflags=0;
    for (i=0;i<4;i++)
        {
        k2settings->dstmargins.box[i]=.02;
        k2settings->dstmargins.units[i]=UNITS_INCHES;
        }
    k2settings->min_column_gap_inches=0.1;
    k2settings->max_column_gap_inches=1.5; // max gap between columns
    k2settings->min_column_height_inches=1.5;
    k2settings->row_split_fom=20.; /* Higher make it hard to split rows */
    k2settings->srccropmargins.pagelist[0]='\0';
    k2settings->srccropmargins.cboxflags=0;
    for (i=0;i<4;i++)
        {
        k2settings->srccropmargins.box[i]=0.;
        k2settings->srccropmargins.units[i]=UNITS_INCHES;
        }
    k2settings->max_region_width_inches = 3.6; /* Max viewable width (device width minus margins) */
    k2settings->max_columns=2;
    k2settings->column_gap_range=0.33;
    k2settings->column_offset_max=0.3;
    k2settings->column_row_gap_height_in=1./72.;
    k2settings->text_wrap=1;
    k2settings->word_spacing=-0.20;
    k2settings->display_width_inches = 3.6; /* Device width = dst_width / dst_dpi */
    k2settings->pagelist[0]='\0';
    k2settings->column_fitted=0;
    k2settings->contrast_max = 2.0;
    k2settings->dst_gamma=0.5;
    k2settings->dst_negative=0;
    k2settings->exit_on_complete=-1;
    k2settings->show_marked_source=0;
    k2settings->use_crop_boxes=0;
    k2settings->preserve_indentation=1;
    k2settings->defect_size_pts=0.75;
    k2settings->max_vertical_gap_inches=0.25;
    k2settings->vertical_multiplier=1.0;
    k2settings->vertical_line_spacing=-1.2;
    k2settings->vertical_break_threshold=1.75;
    k2settings->src_trim=1;
    k2settings->erase_vertical_lines=0;
    k2settings->hyphen_detect=1;
    k2settings->overwrite_minsize_mb=10;
    k2settings->rename=0;
    k2settings->dst_fit_to_page=0;
    k2settings->src_grid_rows=-1;
    k2settings->src_grid_cols=-1;
    k2settings->grid_order=-1;
    k2settings->src_grid_overlap_percentage=2.;
    /*k2settings->src_grid_order=0;*/ /* 0=down then across, 1=across then down */
    k2settings->preview_page=0; /* 0 = no preview */
    k2settings->echo_source_page_count=0;
/*
** Undocumented cmd-line args
*/
    k2settings->no_wrap_ar_limit=0.2; /* -arlim */
    k2settings->no_wrap_height_limit_inches=0.55; /* -whmax */
    k2settings->little_piece_threshold_inches=0.5; /* -rwmin */
/*
** Keeping track of vertical gaps
*/
    /* Not used as of v2.00
    k2settings->last_scale_factor_internal = -1.0;
    k2settings->line_spacing_internal=0;
    k2settings->last_rowbase_internal=0;
    k2settings->gap_override_internal=-1;
    */

    k2pdfopt_settings_set_to_device(k2settings,devprofile_get(K2PDFOPT_DEFAULT_DEVICE));
    k2settings->dst_width = k2settings->dst_userwidth;
    k2settings->dst_height = k2settings->dst_userheight;

    /* v2.10 */
    k2settings->use_toc = -1;
    k2settings->toclist[0]='\0';
    k2settings->tocsavefile[0]='\0';
    k2settings->bpl[0]='\0';
    k2cropboxes_init(&k2settings->cropboxes);

    /* v2.13 */
    k2settings->devsize_set=0;

    /* v2.20 */
    k2settings->noteset.n=0;
    k2settings->text_only=0;
#ifdef HAVE_K2GUI
    k2settings->restore_last_settings=-1;
#endif

    /* v2.22 */
    k2settings->dst_fgcolor[0]='\0';
    k2settings->dst_bgcolor[0]='\0';
    k2settings->dst_fgtype=0;
    k2settings->dst_bgtype=0;

    /* v2.31 */
#ifdef HAVE_GHOSTSCRIPT
    k2settings->ppgs=0;
#endif

    /* v2.32 */
    /* dst_landscape_pages (above) */
    k2settings->autocrop=0;

    /* v2.33 */
    k2settings->dst_figure_rotate=0;
    k2settings->info=0;
    k2settings->pagebreakmark_breakpage_color=-1;
    k2settings->pagebreakmark_nobreak_color=-1;
    k2settings->erase_horizontal_lines=0;
    k2settings->pagexlist[0]='\0';
    k2settings->dst_author[0]='\0';
    k2settings->dst_title[0]='\0';

    /* v2.34 */
    k2settings->dst_fontsize_pts=0.; /* 0 = not used */
    k2settings->assume_yes=0;
    k2settings->dst_coverimage[0]='\0'; /* empty string = not used */

    /* v2.35 */
    k2settings->user_mag=0; /* No magnification adjustment */
    k2settings->join_figure_captions=1;  /* Default: join captions with figures */

    /* v2.40 */
    k2settings->nthreads=-50; /* Use 50% of available CPUs */

    /* v2.41 */
    k2settings->src_erosion=0; /* No erosion */

    /* v2.42 */
#ifdef HAVE_LEPTONICA_LIB
    k2settings->dewarp=0;
#endif
    /* v2.52 */
    k2settings->detect_double_rows=1;
    k2settings->textheight_min_pts=-1.;
    }


int k2settings_output_is_bitmap(K2PDFOPT_SETTINGS *k2settings)

    {
    return(filename_is_bitmap(k2settings->dst_opname_format));
    }


int k2settings_columns_left_to_right(K2PDFOPT_SETTINGS *k2settings)

    {
    int grid_order,g1,g2;

    grid_order=k2settings_valid_grid_order(k2settings);
    g1=grid_order/10;
    g2=grid_order%10;
    return(g1!=2 && g2!=2);
    }


int k2settings_valid_grid_order(K2PDFOPT_SETTINGS *k2settings)

    {
    int grid_order,g1,g2;

    grid_order=k2settings->grid_order;
    if (grid_order==-2)
        grid_order = k2settings->src_left_to_right ? 13 : 23;
    else if (grid_order<0)
        grid_order = k2settings->src_left_to_right ? 31 : 32;
    g1=grid_order/10;
    g2=grid_order%10;
    if (g1<1 || g1>4)
        {
        g1=g2;
        g2=0;
        }
    if (g1<1 || g1>4)
        {
        grid_order = k2settings->src_left_to_right ? 31 : 32;
        g1=grid_order/10;
        g2=grid_order%10;
        }
    if (g2<1 || g2>4)
        g2 = (g1==1 || g1==2) ? 3 : (k2settings->src_left_to_right ? 1 : 2);
    if (g1<3 && g2<3)
        g1=3;
    if (g1>2 && g2>2)
        g2 = (k2settings->src_left_to_right ? 1 : 2);
    return(g1*10+g2);
    }


K2NOTES *page_has_notes_margin(K2PDFOPT_SETTINGS *k2settings,MASTERINFO *masterinfo)

    {
    int i;
    K2NOTES *notes;

    for (i=k2settings->noteset.n-1;i>=0;i--)
        {
        notes=&k2settings->noteset.notes[i];
        if (notes->pagelist[0]=='\0')
            return(notes);
        if (pagelist_includes_page(notes->pagelist,masterinfo->pageinfo.srcpage,
                                   masterinfo->srcpages))
            return(notes);
        }
    return(NULL);
    }


/*
** Should the current source page be turned to landscape mode?
*/
int k2pdfopt_settings_landscape(K2PDFOPT_SETTINGS *k2settings,int pageno,int maxpages)

    {
    int retval;

#if (WILLUSDEBUGX & 1)
printf("@k2pdfopt_settings_landscape(%d,%d)\n",pageno,maxpages);
printf("    dst_landscape=%d, pages='%s'\n",k2settings->dst_landscape,k2settings->dst_landscape_pages);
#endif
    if (k2settings->dst_landscape_pages[0]=='\0')
        retval=1;
    else
        retval=pagelist_includes_page(k2settings->dst_landscape_pages,pageno,maxpages);
    if (!k2settings->dst_landscape)
        retval = !retval;
#if (WILLUSDEBUGX & 1)
printf("    retval=%d\n",retval);
#endif
    return(retval);
    }
    

void k2pdfopt_conversion_init(K2PDFOPT_CONVERSION *k2conv)

    {
    /* No debugging output from wlprintf() calls in wininet.c */
    wlp_set_stdout(0,0,"",1,0,0,NULL);
    k2pdfopt_settings_init(&k2conv->k2settings);
    k2pdfopt_files_init(&k2conv->k2files);
    }


void k2pdfopt_conversion_close(K2PDFOPT_CONVERSION *k2conv)

    {
    k2pdfopt_files_free(&k2conv->k2files);
    }


void k2pdfopt_settings_copy(K2PDFOPT_SETTINGS *dst,K2PDFOPT_SETTINGS *src)

    {
    (*dst)=(*src);
    }


int k2pdfopt_settings_set_to_device(K2PDFOPT_SETTINGS *k2settings,DEVPROFILE *dp)

    {
    if (dp==NULL)
        return(0);
    k2settings->dst_userwidth=dp->width;
    k2settings->dst_userwidth_units=UNITS_PIXELS;
    k2settings->dst_userheight=dp->height;
    k2settings->dst_userheight_units=UNITS_PIXELS;
    k2settings->dst_userdpi=k2settings->dst_dpi=dp->dpi;
    k2settings->mark_corners=dp->mark_corners;
    k2settings->pad_left=dp->padding[0];
    k2settings->pad_top=dp->padding[1];
    k2settings->pad_right=dp->padding[2];
    k2settings->pad_bottom=dp->padding[3];
    k2settings->dst_color=dp->color;
#if (WILLUSDEBUGX&1)
printf("Set to device: dst_dpi=%d\n",k2settings->dst_dpi);
#endif
    return(1);
    }

/*
** Warn if some command-line options are not consistent (added in v2.35).
*/
void k2settings_check_and_warn(K2PDFOPT_SETTINGS *k2settings)

    {
    char buf[256];

    if (k2settings->assume_yes)
        return;
#ifdef HAVE_LEPTONICA_LIB
    if (k2settings->use_crop_boxes && k2settings->dewarp)
        {
        sprintf(buf,"De-warping (-dw) is disabled by native mode output.");
        k2settings_warn(buf);
        }
#endif
    if (k2settings->fit_columns && k2settings->user_mag)
        {
        sprintf(buf,"You have specified -odpi, -mag, or -fs.  This may not "
                    "work as expected unless you also turn off the \"fit-column-to-device\" "
                    "option by specifying -fc-");
#ifdef HAVE_K2GUI
        if (k2gui_active())
            strcat(buf," in the \"Additional Options\" box");
#endif
        strcat(buf,".");
        k2settings_warn(buf);
        }
    }


static void k2settings_warn(char *message)

    {
    char msg2[512];

    strcpy(msg2,message);
    strcat(msg2,"  (You can disable this message by specifying -y");
#ifdef HAVE_K2GUI
        if (k2gui_active())
            strcat(msg2," in the \"Additional Options\" box");
#endif
        strcat(msg2,".)");
#ifdef HAVE_K2GUI
    if (k2gui_active())
        k2gui_alertbox(0,"Warning",msg2);
    else
#endif
    k2printf(TTEXT_WARN "\n** %s **\n\n" TTEXT_NORMAL,msg2);
    }


void k2pdfopt_settings_quick_sanity_check(K2PDFOPT_SETTINGS *k2settings)

    {
/* printf("@k2pdfopt_settings_quick_sanity_check, k2settings=%p.\n",k2settings); */
    /*
    ** Check compatibility between various settings
    */
    /*
    ** -f2p -2 means text wrapping gets turned off and -vb is set to -1 or less.
    */
    if (k2settings->dst_fit_to_page==-2)
        {
        if (k2settings->vertical_break_threshold > -1.)
            k2settings->vertical_break_threshold=-1.;
        k2settings->text_wrap=0;
        }

    /*
    ** If text wrapping is on or output is bitmap, can't use crop boxes
    */
    if (k2settings->text_wrap>0 || k2settings_output_is_bitmap(k2settings))
        k2settings->use_crop_boxes=0;

    /*
    ** v2.22: If -colorfg or -colorbg not grayscale, turn color output on.
    */
    k2settings->dst_fgtype = k2settings_color_type(k2settings->dst_fgcolor);
    k2settings->dst_bgtype = k2settings_color_type(k2settings->dst_bgcolor);
    if (k2settings->dst_fgtype==2 || k2settings->dst_bgtype==2)
        k2settings->dst_color=1;
    if (k2settings->dst_fgtype==4)
        {
        int i,n;
        n=k2settings_ncolors(k2settings->dst_fgcolor);
        for (i=0;i<n;i++)
            if (k2settings_color_type(k2settings_color_by_index(k2settings->dst_fgcolor,i))==2)
                k2settings->dst_color=1;
        }
    if (k2settings->dst_bgtype==4)
        {
        int i,n;
        n=k2settings_ncolors(k2settings->dst_bgcolor);
        for (i=0;i<n;i++)
            if (k2settings_color_type(k2settings_color_by_index(k2settings->dst_bgcolor,i))==2)
                k2settings->dst_color=1;
        }

    /* v2.22: If previewing a native PDF, turn color output on. */
    if (!k2settings->dst_color && k2settings->use_crop_boxes && k2settings->preview_page!=0)
        k2settings->dst_color=1;

    /*
    ** If OCR is on, can't use crop boxes
    ** v2.42--allow this so that the -ocrout option still works in native output mode
    */
#ifdef HAVE_OCR_LIB
    /*
    if (k2settings->dst_ocr)
        k2settings->use_crop_boxes=0;
    */
    if (k2settings->ocrout[0]!='\0' && k2settings->dst_ocr==0)
        k2settings->dst_ocr='m';
#endif
#if (WILLUSDEBUGX & 0x10000)
printf("End k2settings defaults: dst_ocr='%c'\n",k2settings->dst_ocr);
#endif
    }


double k2pdfopt_settings_gamma(K2PDFOPT_SETTINGS *k2settings)

    {
    if (!k2settings->dst_color && k2settings->use_crop_boxes && k2settings->preview_page!=0)
        return(1.0);
    return(k2settings->dst_gamma);
    }
    

/*
** Check / adjust k2pdfopt user input settings.
**
** This function is called ONLY ONCE per document before beginning the conversion
** of each new document.
**
*/
void k2pdfopt_settings_new_source_document_init(K2PDFOPT_SETTINGS *k2settings,char *initstr)

    {
    initstr[0]='\0';
    k2pdfopt_settings_quick_sanity_check(k2settings);

    {
    double mag,dr;
    mag = fabs(k2settings->dst_fontsize_pts)>1.0e-8 ? 1. : k2settings->dst_magnification;
    dr = k2settings->dst_display_resolution;
    k2settings_apply_odpi_magnification(k2settings,dr,mag);
    }

    /*
    ** With all parameters set, adjust output DPI so viewable region
    ** width >= MIN_REGION_WIDTH_INCHES
    ** NULL = first call, before any source page dimensions are known.
    ** Otherwise, bitmap region with source page dimensions set.
    */
    k2pdfopt_settings_set_margins_and_devsize(k2settings,NULL,NULL,-1.0,0);
    /*
    ** Set source DPI
    */
    if (k2settings->dst_dpi < 20.)
        k2settings->dst_dpi = 20.;
    k2settings->src_dpi=k2settings->user_src_dpi < 0. ? (int)(fabs(k2settings->user_src_dpi)*k2settings->dst_dpi+.5) : (int)(k2settings->user_src_dpi+.5);
    if (k2settings->src_dpi < 50.)
        k2settings->src_dpi = 50.;
    /* k2cropbox_set_default_values(&k2settings->srccropmargins,0.,UNITS_INCHES); */


    /* This part used to be called k2pdfopt_settings_new_source_document_init() before v2.34 */
    /* Reset usegs for each document */
    k2settings->usegs=k2settings->user_usegs;
    /* Init document word spacing history */
    textwords_add_word_gaps(NULL,0,NULL,0.);
#ifdef HAVE_OCR_LIB
    /* Init document OCR word list */
    if (k2settings->dst_ocr)
        k2ocr_init(k2settings,initstr);
#endif
    k2proc_init_one_document();
    }


/*
** Apply DPI magnification
*/
static void k2settings_apply_odpi_magnification(K2PDFOPT_SETTINGS *k2settings,double dispres,
                                                double mag)

    {
    k2settings->dst_dpi = k2settings->dst_userdpi*mag*dispres;
    if (k2settings->dst_userwidth_units==UNITS_PIXELS && k2settings->dst_userwidth>0)
        k2settings->dst_userwidth *= dispres;
    if (k2settings->dst_userheight_units==UNITS_PIXELS && k2settings->dst_userheight>0)
        k2settings->dst_userheight *= dispres;
#if (WILLUSDEBUGX & 1)
printf("odpi mag:  dst_dpi=%d\n",k2settings->dst_dpi);
#endif
    }


void k2pdfopt_settings_set_region_widths(K2PDFOPT_SETTINGS *k2settings)

    {
    int dstmar_pixels[4];

    k2settings->max_region_width_inches=k2settings->display_width_inches=(double)k2settings->dst_width/k2settings->dst_dpi;
    get_dest_margins(dstmar_pixels,k2settings,(double)k2settings->dst_dpi,
                     k2settings->dst_width,k2settings->dst_height);
    k2settings->max_region_width_inches -= (double)(dstmar_pixels[0]+dstmar_pixels[2])/k2settings->dst_dpi;
    }


void k2pdfopt_settings_dst_viewable(K2PDFOPT_SETTINGS *k2settings,MASTERINFO *masterinfo,
                                    double *width_in,double *height_in)

    {
    int dstmar_pixels[4];
    get_dest_margins(dstmar_pixels,k2settings,k2settings->dst_dpi,masterinfo->bmp.width,
                     k2settings->dst_height);
    (*width_in) = (double)k2settings->dst_width/k2settings->dst_dpi
                    - (double)(dstmar_pixels[0]+dstmar_pixels[2])/k2settings->dst_dpi;
    (*height_in) = (double)k2settings->dst_height/k2settings->dst_dpi
                    - (double)(dstmar_pixels[1]+dstmar_pixels[3])/k2settings->dst_dpi;
    }


void k2pdfopt_settings_restore_output_dpi(K2PDFOPT_SETTINGS *k2settings)

    {
    if (k2settings->column_fitted)
        {
        k2settings->dst_dpi=k2settings->dpi_org;
        k2settings->dstmargins=k2settings->dstmargins_org;
        k2pdfopt_settings_set_region_widths(k2settings);
        }
    k2settings->column_fitted=0;
#if (WILLUSDEBUGX & 1)
printf("restore:  dst_dpi=%d\n",k2settings->dst_dpi);
#endif
    }


void k2pdfopt_settings_fit_column_to_screen(K2PDFOPT_SETTINGS *k2settings,
                                            double column_width_inches)

    {
    double text_width_pixels;
    int i,new_dpi;

    if (!k2settings->column_fitted)
        {
        k2settings->dpi_org=k2settings->dst_dpi;
        k2settings->dstmargins_org=k2settings->dstmargins;
        }
    text_width_pixels = k2settings->max_region_width_inches*k2settings->dst_dpi;
    new_dpi = text_width_pixels / column_width_inches;
    for (i=0;i<4;i++)
        if (k2settings->dstmargins.units[i]==UNITS_INCHES
             || k2settings->dstmargins.units[i]==UNITS_CM)
            k2settings->dstmargins.box[i] *= (double)k2settings->dst_dpi/new_dpi;
    k2settings->dst_dpi=new_dpi;
#if (WILLUSDEBUGX&1)
printf("fit_column_to_screen: dst_dpi=%d\n",k2settings->dst_dpi);
#endif
    k2pdfopt_settings_set_region_widths(k2settings);
    k2settings->column_fitted=1;
    }


/*
** Set device width and height in pixels.
*/
void k2pdfopt_settings_set_margins_and_devsize(K2PDFOPT_SETTINGS *k2settings,
                                       BMPREGION *region,MASTERINFO *masterinfo,
                                       double src_fontsize_pts,int trimmed)

    {
    int new_width,new_height,zeroarea,pageno,maxpages;
    WPDFPAGEINFO *pageinfo;
    LINE2D trimrect_inches;
    POINT2D pagedims_inches;
    LINE2D userrect;
    int units[4];

#if (WILLUSDEBUGX & 0x200)
aprintf(ANSI_CYAN "@k2pdfopt_settings_set_margins_and_devsize(region=%p,masterinfo=%p,trimmed=%d)" ANSI_NORMAL "\n",region,masterinfo,trimmed);
#endif
    if (src_fontsize_pts>0. && fabs(k2settings->dst_fontsize_pts)>1.0e-8)
        {
        double mag,dres;
        dres = k2settings->dst_display_resolution;
        mag = fabs(k2settings->dst_fontsize_pts) / src_fontsize_pts;
        k2settings_apply_odpi_magnification(k2settings,dres,mag);
        }
    /* Special reset code */
    if (src_fontsize_pts<-90.)
        k2settings_apply_odpi_magnification(k2settings,k2settings->dst_display_resolution,
                                                       k2settings->dst_magnification);
    zeroarea=0;
    pageinfo=masterinfo!=NULL ? &masterinfo->pageinfo : NULL;
    if (region==NULL)
        {
        k2settings->devsize_set=0;
        /* k2cropbox_set_default_values(&k2settings->dstmargins,.02,UNITS_INCHES); */
        trimrect_inches.p[0].x=0.;
        trimrect_inches.p[0].y=0.;
        pagedims_inches.x=trimrect_inches.p[1].x=8.5;
        pagedims_inches.y=trimrect_inches.p[1].y=11.0;
        }
    else
        {
        k2settings->devsize_set++;
        trimrect_inches.p[0].x = (double)region->c1/region->dpi;
        trimrect_inches.p[0].y = (double)region->r1/region->dpi;
        trimrect_inches.p[1].x = (double)(region->c2+1)/region->dpi;
        trimrect_inches.p[1].y = (double)(region->r2+1)/region->dpi;
        if (region->c2-region->c1<=0 || region->r2-region->r1<=0)
            zeroarea=1;
        pagedims_inches.x = (double)region->bmp->width / region->dpi;
        pagedims_inches.y = (double)region->bmp->height / region->dpi;
        }

/*    
    if (trimmed)
        {
    if (wu<=0.)
        wu=twidth_in;
    if (hu<=0.)
        hu=theight_in;
    if (wu<=0.)
        wu=swidth_in;
    if (hu<=0.)
        hu=sheight_in;
        }
    else
        {
        wu=swidth_in;
        hu=sheight_in;
        }
printf("wu=%g, hu=%g\n",wu,hu);
*/
    userrect.p[0].x=0.;
    userrect.p[0].y=0.;
    userrect.p[1].x=k2settings->dst_userwidth;
    userrect.p[1].y=k2settings->dst_userheight;
    units[0]=units[2]=k2settings->dst_userwidth_units;
    units[1]=units[3]=k2settings->dst_userheight_units;
    if (userrect.p[1].x < 0.)
        {
        userrect.p[1].x=fabs(userrect.p[1].x);
        units[0]=units[2]=UNITS_SOURCE;
        }
    if (userrect.p[1].y < 0.)
        {
        userrect.p[1].y=fabs(userrect.p[1].y);
        units[1]=units[3]=UNITS_SOURCE;
        }
#if (WILLUSDEBUGX & 0x20000)
printf("@setmargins\n");
printf("    dpi = %g\n",(double)k2settings->dst_dpi);
printf("    dst_fontsize = %g pts\n",k2settings->dst_fontsize_pts);
printf("    userrect = %g,%g - %g,%g\n",userrect.p[0].x,userrect.p[0].y,userrect.p[1].x,userrect.p[1].y);
printf("    units = %d,%d,%d,%d\n",units[0],units[1],units[2],units[3]);
printf("    page = %g x %g in\n",pagedims_inches.x,pagedims_inches.y);
printf("    trim = %g,%g - %g,%g in\n",trimrect_inches.p[0].x,trimrect_inches.p[0].y,
                                       trimrect_inches.p[1].x,trimrect_inches.p[1].y);
#endif
    masterinfo_convert_to_source_pixels(masterinfo,&userrect,units,&pagedims_inches,
                                        (double)k2settings->dst_dpi,&trimrect_inches);
#if (WILLUSDEBUGX & 0x20000)
printf("    userrect (out) = %g,%g - %g,%g\n",userrect.p[0].x,userrect.p[0].y,userrect.p[1].x,userrect.p[1].y);
#endif
    new_width=(int)(userrect.p[1].x-userrect.p[0].x+.5);
    new_height=(int)(userrect.p[1].y-userrect.p[0].y+.5);
#if (WILLUSDEBUGX & 0x20000)
printf("    before devdims adjust = %d x %d (dpi=%d)\n",new_width,new_height,k2settings->dst_dpi);
#endif

    /* If dev height is set to trim, source, or ocrlayer, have to add -om margins -- v2.52 */
    k2settings_adjust_devdims_for_om(k2settings,&new_width,&new_height);

#if (WILLUSDEBUGX & 0x20000)
printf("    after devdims adjust = %d x %d\n",new_width,new_height);
#endif
    /*
    new_width=devsize_pixels(k2settings->dst_userwidth,k2settings->dst_userwidth_units,
                             swidth_in,twidth_in,k2settings->dst_dpi,0);
    new_height=devsize_pixels(k2settings->dst_userheight,k2settings->dst_userheight_units,
                              sheight_in,theight_in,k2settings->dst_dpi,0);
    */
    pageno = masterinfo==NULL ? 1 : masterinfo->pageinfo.srcpage;
    maxpages = masterinfo==NULL ? 10 : masterinfo->srcpages;
    if (k2pdfopt_settings_landscape(k2settings,pageno,maxpages))
        int_swap(new_width,new_height)
    if (k2settings->devsize_set==1 || (k2settings->devsize_set>1 && (new_width!=k2settings->dst_width || new_height!=k2settings->dst_height)))
        {
        int width_change;

        width_change = (k2settings->devsize_set==1 || new_width != k2settings->dst_width);
        /* Flush master bitmap before changing it */
        if (width_change)
            {
            if (k2settings->devsize_set>1)
                masterinfo_flush(masterinfo,k2settings,1);
            }
        k2settings->dst_width=new_width;
        k2settings->dst_height=new_height;
        if (width_change)
            {
            masterinfo->bmp.width=k2settings->dst_width;
            /* dst_height*1.5*area_ratio */
            masterinfo->bmp.height=1.5*pagedims_inches.x*pagedims_inches.y*k2settings->dst_dpi*k2settings->dst_dpi/k2settings->dst_width;
            bmp_alloc(&masterinfo->bmp);
            bmp_fill(&masterinfo->bmp,255,255,255);
            masterinfo->rows=0;
            }
        if (pageinfo!=NULL && k2settings->use_crop_boxes)
            {
            pageinfo->width_pts = 72. * k2settings->dst_width / k2settings->dst_dpi;
            pageinfo->height_pts = 72. * k2settings->dst_height / k2settings->dst_dpi;
            if (k2pdfopt_settings_landscape(k2settings,pageno,maxpages))
                double_swap(pageinfo->width_pts,pageinfo->height_pts)
            }
        }
#if (WILLUSDEBUGX & 0x20000)
printf("dst_width = %d\n",k2settings->dst_width);
#endif
    {
    int dstmar_pixels[4];
    int dx_pixels;
    get_dest_margins(dstmar_pixels,k2settings,(double)k2settings->dst_dpi,
                     k2settings->dst_width,k2settings->dst_height);
    dx_pixels=dstmar_pixels[0]+dstmar_pixels[2];
    if ((double)(k2settings->dst_width-dx_pixels)/k2settings->dst_dpi < MIN_REGION_WIDTH_INCHES)
        {
        int olddpi;
        double dx_inches;
        olddpi = k2settings->dst_dpi;
        dx_inches = (double)dx_pixels/olddpi;
/*
printf("dstmargins (pixels)=%d,%d,%d,%d\n",dstmar_pixels[0],dstmar_pixels[1],
dstmar_pixels[2],dstmar_pixels[3]);
*/
        k2settings->dst_dpi = (int)(k2settings->dst_width/(MIN_REGION_WIDTH_INCHES+dx_inches));
        /* v2.36, 24 Nov 2016 -- don't allow < 1 */
        if (k2settings->dst_dpi < 1)
            k2settings->dst_dpi = 1;
#if (WILLUSDEBUGX & 0x20000)
printf("dst_width = %d\n",k2settings->dst_width);
printf("dst_dpi set to %d\n",k2settings->dst_dpi);
#endif
        if (!zeroarea)
            k2printf(TTEXT_BOLD2 "Output DPI reduced from %d to %d ... " TTEXT_NORMAL,
                olddpi,k2settings->dst_dpi);
        }
    }
    k2pdfopt_settings_set_region_widths(k2settings);
#if (WILLUSDEBUGX & 0x20000)
printf("After set_margins_and_devsize: dst_dpi=%d\n",k2settings->dst_dpi);
#endif
    }  


static int k2settings_width_should_be_padded(K2PDFOPT_SETTINGS *k2settings)

    {
    return((k2settings->dst_userwidth_units==UNITS_TRIMMED
            || k2settings->dst_userwidth_units==UNITS_SOURCE
            || k2settings->dst_userwidth_units==UNITS_OCRLAYER)
            && (k2settings->dstmargins.box[0]>1e-6
                || k2settings->dstmargins.box[2]>1e-6));
    }


static int k2settings_height_should_be_padded(K2PDFOPT_SETTINGS *k2settings)

    {
    return((k2settings->dst_userheight_units==UNITS_TRIMMED
            || k2settings->dst_userheight_units==UNITS_SOURCE
            || k2settings->dst_userheight_units==UNITS_OCRLAYER)
            && (k2settings->dstmargins.box[1]>1e-6
                || k2settings->dstmargins.box[3]>1e-6));
    }

/*
** v2.52
** If dev height is set to trim, source, or ocrlayer, have to add -om margins
** Input:  *width and *height are device dims in pixels (at k2settings->dst_dpi)
** Output:  *width and *height are increased to the correct number of pixels
**         to accomodate the -om margin settings (at k2settings->dst_dpi)
*/
static void k2settings_adjust_devdims_for_om(K2PDFOPT_SETTINGS *k2settings,int *width,int *height)

    {
    int d;
    double dpi;

    dpi=k2settings->dst_dpi;
    for (d=0;d<2;d++)
        {
        double dim_in,dim_perc;
        int *dim,i,status;

        dim=(d==0 ? width : height);
        dim_in = (double)(*dim)/dpi;
        dim_perc=0.;
        status=(d==0 ? k2settings_width_should_be_padded(k2settings)
                     : k2settings_height_should_be_padded(k2settings));
        if (!status)
            continue;
        for (i=0;i<=2;i+=2)
            {
            double x;
            int unit;

            x=k2settings->dstmargins.box[d+i];
            unit=k2settings->dstmargins.units[d+i];
#if (WILLUSDEBUGX & 0x20000)
printf("        d=%d, i=%d, x=%g, unit=%d\n",d,i,x,unit);
#endif
            if (unit==UNITS_PIXELS)
                dim_in += x/dpi;
            else if (unit==UNITS_INCHES)
                dim_in += x;
            else if (unit==UNITS_CM)
                dim_in += x/2.54;
            else
                dim_perc += x;
            }
        if (dim_perc>0.)
            {
            if (dim_perc>.95)
                dim_perc=.95;
            dim_in /= (1.-dim_perc);
            }
        (*dim)=(int)floor(dim_in*dpi+.5);
        }
    }


/*
** If in trim mode and effectively got a blank page, add blank rows and eject them
** (if also -bp).
** New in v2.36.
*/
int k2settings_trim_mode(K2PDFOPT_SETTINGS *k2settings)

    {
    return(k2settings->vertical_break_threshold==-2
            && k2settings->src_trim==1
            && k2settings->dst_fit_to_page==-2
            && k2settings->max_columns==1
            && k2settings->dst_break_pages==2);
    }


/*
** Returns NZ if the settings are such that gaps should not be added to the
** master bitmap (e.g. -f2p -2 or gridded output).
*/
int k2settings_gap_override(K2PDFOPT_SETTINGS *k2settings)

    {
    return(k2settings->dst_fit_to_page==-2
           || (k2settings->src_grid_cols > 0 && k2settings->src_grid_rows > 0));
    }


int k2settings_color_type(char *s)

    {
    int c;

    if (s[0]=='\0')
        return(0);
    /* Is it a bitmap? */
    if (wfile_status(s)==1)
        {
        WILLUSBITMAP *bmp,_bmp;
        int status;

        bmp=&_bmp;
        bmp_init(bmp);
        status=bmp_read(bmp,s,NULL);
        bmp_free(bmp);
        if (!status)
            return(3);
        }
    /* Array of colors? */
    c=in_string(s,",");
    if (c>0)
        return(4);
    c=hexcolor(s);
    if (((c&0xff0000)>>16)==((c&0xff00)>>8) && ((c&0xff00)>>8)==(c&0xff))
        return(1);
    return(2);
    }


int k2settings_ncolors(char *s)

    {
    int i,c;
    for (i=c=0;s[i]!='\0';i++)
        if (s[i]==',')
            c++;
    return(c+1);
    }


char *k2settings_color_by_index(char *s,int index)

    {
    int i,c;
    static char x[128];

    for (i=c=0;c<index && s[i]!='\0';i++)
        if (s[i]==',')
            c++;
    for (c=0;s[i]!='\0' && s[i]!=',' && c<127;i++)
        x[c++]=s[i];
    x[c]='\0';
    return(x);
    /* return(hexcolor(x)); */
    }

    
/*
void k2cropbox_set_default_values(K2CROPBOX *cbox,double value,int units)

    {
    int i;

    for (i=0;i<4;i++)
        {
        if (cbox->box[i]<0.)
            {
            cbox->box[i]=value;
            if (units>=0)
                cbox->units[i]=units;
            }
        }
    }
*/

/*
** Clear cropboxes that have flags set to flagtype
*/
void k2pdfopt_settings_clear_cropboxes(K2PDFOPT_SETTINGS *k2settings,int flagmask,int flagtype)

    {
    int i;
    K2CROPBOXES *boxes;

    boxes=&k2settings->cropboxes;
    for (i=0;i<boxes->n;i++)
        if ((boxes->cropbox[i].cboxflags&flagmask)==flagtype)
            boxes->cropbox[i].cboxflags |= K2CROPBOX_FLAGS_NOTUSED;
    }


void k2cropboxes_init(K2CROPBOXES *cropboxes)

    {
    int i,j;

    cropboxes->n=MAXK2CROPBOXES;
    for (i=0;i<cropboxes->n;i++)
        {
        K2CROPBOX *box;

        box=&cropboxes->cropbox[i];
        box->pagelist[0]='\0';
        for (j=0;j<4;j++)
            {
            box->box[j]=j<2?0.:-1.;
            box->units[j]=UNITS_INCHES;
            }
        box->cboxflags = K2CROPBOX_FLAGS_NOTUSED;
        }
    }


int k2cropboxes_count(K2CROPBOXES *cropboxes,int flagmask,int flagtype)

    {
    int i,n;

    for (n=i=0;i<cropboxes->n;i++)
        if ((cropboxes->cropbox[i].cboxflags&flagmask)==flagtype)
            n++;
    return(n);
    }


int k2settings_has_cropboxes(K2PDFOPT_SETTINGS *k2settings)

    {
    return(k2cropboxes_count(&k2settings->cropboxes,
                      K2CROPBOX_FLAGS_NOTUSED|K2CROPBOX_FLAGS_IGNOREBOXEDAREA,0)>0);
    }


int k2settings_need_color_initially(K2PDFOPT_SETTINGS *k2settings)

    {
    return(k2settings->dst_color 
             || (k2settings->pagebreakmark_breakpage_color >= 0)
             || (k2settings->pagebreakmark_nobreak_color >= 0));
    }


int k2settings_need_color_permanently(K2PDFOPT_SETTINGS *k2settings)

    {
    return(k2settings->dst_color || k2settings->show_marked_source);
    }


char *k2pdfopt_settings_unit_string(int units)

    {
    static char *strvals[] = {"","in","cm","s","t","x"};

    if (units==UNITS_INCHES)
        return(strvals[1]);
    else if (units==UNITS_CM)
        return(strvals[2]);
    else if (units==UNITS_SOURCE)
        return(strvals[3]);
    else if (units==UNITS_TRIMMED)
        return(strvals[4]);
    else if (units==UNITS_OCRLAYER)
        return(strvals[5]);
    else
        return(strvals[0]);
    }







k2pdfopt_v2.54/k2pdfoptlib/k2mark.c

/*
** k2mark.c    Functions to mark the regions on the source page.
**
** Copyright (C) 2014  http://willus.com
**
** This program is free software: you can redistribute it and/or modify
** it under the terms of the GNU Affero General Public License as
** published by the Free Software Foundation, either version 3 of the
** License, or (at your option) any later version.
**
** This program is distributed in the hope that it will be useful,
** but WITHOUT ANY WARRANTY; without even the implied warranty of
** MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
** GNU Affero General Public License for more details.
**
** You should have received a copy of the GNU Affero General Public License
** along with this program.  If not, see <http://www.gnu.org/licenses/>.
**
*/

#include "k2pdfopt.h"

int k2mark_page_count=0;

/*
** src guaranteed to be 24-bit color
*/
void publish_marked_page(PDFFILE *mpdf,WILLUSBITMAP *src,int src_dpi,
                         char *srcname,char *fmtname,int filecount,int pagecount,
                         int jpeg_quality)

    {
    int newdpi;
    WILLUSBITMAP *bmp,_bmp;

#if (WILLUSDEBUGX & 9)
static int count=1;
char filename[MAXFILENAMELEN];
sprintf(filename,"outsrc%02d.png",count++);
bmp_write(src,filename,stdout,100);
#endif
    bmp=&_bmp;
    bmp_init(bmp);
    newdpi = src_dpi/2;
    bmp->width=src->width/2;
    bmp->height=src->height/2;
    bmp->bpp=24;
    bmp_alloc(bmp);
    bmp_resample_optimum_performance(bmp,src,(double)0.,(double)0.,
                 (double)src->width,(double)src->height,
                 bmp->width,bmp->height);
    if (filename_is_bitmap(fmtname))
        {
        char filename[MAXFILENAMELEN];

        filename_get_marked_pdf_name(filename,fmtname,srcname,filecount,pagecount);
        bmp_set_dpi(src_dpi);
        if (!stricmp(wfile_ext(filename),"jpg") 
             || !stricmp(wfile_ext(filename),"jpeg"))
            bmp_promote_to_24(bmp);
        bmp_write(bmp,filename,NULL,jpeg_quality<1?93:jpeg_quality);
        bitmap_file_echo_status(filename);
        }
    else
        pdffile_add_bitmap(mpdf,bmp,newdpi,-1,1);
    bmp_free(bmp);
    }


/*
** Mark the region
** mark_flags & 1 :  Mark top
** mark_flags & 2 :  Mark bottom
** mark_flags & 4 :  Mark left
** mark_flags & 8 :  Mark right
**
*/
void mark_source_page(K2PDFOPT_SETTINGS *k2settings,MASTERINFO *masterinfo,
                      BMPREGION *region0,int caller_id,int mark_flags)

    {
    static int display_order=0;
    int i,n,nn,r,g,b;
#ifndef K2PDFOPT_KINDLEPDFVIEWER
    int shownum,nval,fontsize;
    char num[16];
#endif
    BMPREGION *region,_region;

    if (!k2settings->show_marked_source)
        return;

    /* Don't waste time marking this page if we're previewing and this isn't the preview page */
    if (k2settings->preview_page!=0 && abs(k2settings->preview_page)!=k2mark_page_count)
        return;

    if (region0==NULL)
        {
        display_order=0;
        return;
        }

    region=&_region;
    /* v2.15--use new conventions for bmpregion--init and free */
    bmpregion_init(region);
    bmpregion_copy(region,region0,0);

    /* Clip the region w/ignored margins */
    {
    BMPREGION *clip,_clip;
    clip=&_clip;
    bmpregion_init(clip);
    clip->bmp=region0->bmp;
    clip->bmp8=region0->bmp8;
    clip->dpi=region0->dpi;
    bmpregion_trim_to_crop_margins(clip,masterinfo,k2settings);
    if (region->c1 < clip->c1)
        region->c1 = clip->c1;
    if (region->c2 > clip->c2)
        region->c2 = clip->c2;
    if (region->r1 < clip->r1)
        region->r1 = clip->r1;
    if (region->r2 > clip->r2)
        region->r2 = clip->r2;
    bmpregion_free(clip);
    }
    if (region->r2 <= region->r1 || region->c2 <= region->c1)
        {
        bmpregion_free(region);
        return;
        }

    /* k2printf("@mark_source_page(display_order=%d)\n",display_order); */
#ifndef K2PDFOPT_KINDLEPDFVIEWER
    shownum=0;
    nval=0;
#endif
/* aprintf(ANSI_YELLOW "MARK CALLER ID = %d" ANSI_NORMAL "\n",caller_id); */
    if (caller_id==1)
        {
        display_order++;
#ifndef K2PDFOPT_KINDLEPDFVIEWER
        shownum=1;
        nval=display_order;
#endif
        n=(int)(region->dpi/60.+0.5);
        if (n<5)
            n=5;
        r=255;
        g=b=0;
        }
    else if (caller_id==2)
        {
        n=2;
        r=0;
        g=0;
        b=255;
        }
    else if (caller_id==3)
        {
        n=(int)(region->dpi/80.+0.5);
        if (n<4)
            n=4;
        if (caller_id==3)
            {
            r=0;
            g=255;
            b=0;
            }
        }
    else if (caller_id==4) /* Notes */
        {
        n=4;
        r=255;
        g=0;
        b=255;
        }
    else if (caller_id==5) /* rows of text */
        {
        n=2;
        r=140;
        g=140;
        b=140;
        }
    else if (caller_id>=100 && caller_id<=199) /* Double rows */
        {
#ifndef K2PDFOPT_KINDLEPDFVIEWER
        shownum=1;
        nval=caller_id-100;
#endif
        n=3;
        r=255;
        g=90;
        b=40;
        }
    else /* Not sure this is used anymore -- v2.20 */
        {
        n=2;
        r=110;
        g=110;
        b=110;
        }
    if (n<2)
        n=2;
    nn=(region->c2+1-region->c1)/2;
    if (n>nn)
        n=nn;
    nn=(region->r2+1-region->r1)/2;
    if (n>nn)
        n=nn;
    if (n<1)
        n=1;
    for (i=0;i<n;i++)
        {
        int j;
        unsigned char *p;
        if (mark_flags & 1)
            {
            p=bmp_rowptr_from_top(region->marked,region->r1+i)+region->c1*3;
            for (j=region->c1;j<=region->c2;j++,p+=3)
                {
                p[0]=r;
                p[1]=g;
                p[2]=b;
                }
            }
        if (mark_flags & 2)
            {
            p=bmp_rowptr_from_top(region->marked,region->r2-i)+region->c1*3;
            for (j=region->c1;j<=region->c2;j++,p+=3)
                {
                p[0]=r;
                p[1]=g;
                p[2]=b;
                }
            }
        /* rowbase */
        if ((mark_flags & 16) && region->bbox.type!=REGION_TYPE_FIGURE 
                              && region->bbox.rowbase>=region->r1
                              && region->bbox.rowbase<=region->r2)
            {
            p=bmp_rowptr_from_top(region->marked,region->bbox.rowbase-i)+region->c1*3;
            for (j=region->c1;j<=region->c2;j++,p+=3)
                {
                p[0]=r;
                p[1]=g;
                p[2]=b;
                }
            }
        if (mark_flags & 4)
            for (j=region->r1;j<=region->r2;j++)
                {
                p=bmp_rowptr_from_top(region->marked,j)+(region->c1+i)*3;
                p[0]=r;
                p[1]=g;
                p[2]=b;
                }
        if (mark_flags & 8)
            for (j=region->r1;j<=region->r2;j++)
                {
                p=bmp_rowptr_from_top(region->marked,j)+(region->c2-i)*3;
                p[0]=r;
                p[1]=g;
                p[2]=b;
                }
        }
/*
** Compiling out the fontrender...() functions reduces the exe size
** considerably because it eliminates the font data from being compiled in.
*/
#ifndef K2PDFOPT_KINDLEPDFVIEWER
    if (!shownum)
        {
        bmpregion_free(region);
        return;
        }
    fontsize=region->c2-region->c1+1;
    if (fontsize > region->r2-region->r1+1)
        fontsize=region->r2-region->r1+1;
    fontsize /= 2;
    if (fontsize > region->dpi)
        fontsize = region->dpi;
    if (fontsize < 5)
        {
        bmpregion_free(region);
        return;
        }
    fontrender_set_typeface("helvetica-bold");
    fontrender_set_fgcolor(r,g,b);
    fontrender_set_bgcolor(255,255,255);
    fontrender_set_pixel_size(fontsize);
    fontrender_set_justification(4);
    fontrender_set_or(1);
    sprintf(num,"%d",nval);
    fontrender_render(region->marked,(double)(region->c1+region->c2)/2.,
                      (double)(region->marked->height-((region->r1+region->r2)/2.)),num,0,NULL);    
#endif
    bmpregion_free(region);
    /* k2printf("    done mark_source_page.\n"); */
    }







k2pdfopt_v2.54/k2pdfoptlib/k2gui.c

/*
** k2gui2.c      K2pdfopt Generic WILLUSGUI functions.
**
** Copyright (C) 2020  http://willus.com
**
** This program is free software: you can redistribute it and/or modify
** it under the terms of the GNU Affero General Public License as
** published by the Free Software Foundation, either version 3 of the
** License, or (at your option) any later version.
**
** This program is distributed in the hope that it will be useful,
** but WITHOUT ANY WARRANTY; without even the implied warranty of
** MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
** GNU Affero General Public License for more details.
**
** You should have received a copy of the GNU Affero General Public License
** along with this program.  If not, see <http://www.gnu.org/licenses/>.
**
**
** VERSION HISTORY
**
**     See k2version.c.
**
*/

#include <k2pdfopt.h>

#if (WILLUSDEBUGX & 0x4000)
#include <windows.h>
#endif

#ifdef HAVE_K2GUI

static char *unitname[]={"px","in","cm","s","t","x",""};
static K2GUI *k2gui,_k2gui;
static int force_repaint=0;

char *k2gui_short_name(char *filename);
static int  k2gui_winposition_get(WILLUSGUIRECT *rect);
static void k2gui_winposition_save(void);
static void k2gui_get_settings(int index,K2PDFOPT_SETTINGS *k2settings,STRBUF *extra);
static void k2gui_save_settings(int index,K2PDFOPT_SETTINGS *k2settings,STRBUF *extra,char *name);
static void k2gui_set_button_defaults(void);
/*
static void k2gui_cmdline_to_settings(K2PDFOPT_SETTINGS *k2settings,STRBUF *cmdline);
*/
static void k2gui_init(void);
static void k2gui_close(void);
static void k2gui_background_bitmap_fill(void);
static void bmp_gradient_fill(WILLUSBITMAP *bmp);
/*
static int  k2gui_window_size_changed(WILLUSGUIWINDOW *window);
*/
static void k2gui_main_window_init(int normal_size);
static void k2gui_window_menus_init(WILLUSGUIWINDOW *win);
static int  k2gui_set_device_from_listbox(WILLUSGUICONTROL *control);
static int  k2gui_view_textbuf(char *buf,char *title,char *button1,char *button2);
static void k2gui_view_source(void);
static void k2gui_display_info(void);
static void k2gui_get_selected_source_file(char *filename);
static WILLUSGUICONTROL *k2gui_control_with_focus(int *index);
static void k2gui_update_controls(void);
static void k2gui_error_out(char *message);
static void k2gui_clear_envvars(void);
static void k2gui_add_files(void);
static void k2gui_add_folder(void);
static void k2gui_save_settings_to_file(void);
static void k2gui_restore_settings_from_file(void);
static int  k2gui_determine_fontsize(void);
static void k2gui_add_children(int already_drawn);
static WILLUSGUICONTROL *k2gui_next_control(void);
static void k2gui_cropbox_eval(char *buf,int cmindex,int fieldindex);
static void filebox_populate(void);
static void k2gui_destroy_mainwin(void);
static void k2gui_get_selection(void);
static void k2gui_apply_selection(void);
static void k2gui_destroy_children(void);
static WILLUSGUICONTROL *k2gui_control_by_name(char *name);
/* Preview functions */
static void k2gui_preview_start(void);
static void k2gui_preview_make_bitmap(char *data);
static void k2gui_preview_cleanup(int statuscode);
static int k2gui_preview_done(void);
static void k2gui_preview_terminate(void);
static void k2gui_preview_fail(int statuscode);
static void k2gui_preview_bitmap_message(WILLUSBITMAP *bmp,int width,int height,
                                         double fs,char *message);
static void next_bmp_line(char *d,char *s,int *index,double mpw,int maxpix);
static void k2gui_contextmenu_by_control(WILLUSGUICONTROL *control);
static void k2gui_contextmenu(char *title,char *content);
static void k2gui_insert_crlf(char *buf);


int k2gui_main(K2PDFOPT_CONVERSION  *k2conv0,void *hInstance,void *hPrevInstance,
               STRBUF *env,STRBUF *cmdline,int ascii)

    {
    int status;
    /* K2PDFOPT_CONVERSION *k2conv; */
    /* static char *funcname="k2gui_main"; */

#if (WILLUSDEBUGX & 0x2000)
printf("@k2gui_main, k2conv=%p, k2settings=%p\n",k2conv0,&k2conv0->k2settings);
#endif
    willusgui_init();
    willusgui_set_instance(hInstance);
    k2gui=&_k2gui;
    k2gui_init();
    k2gui_osdep_init(k2gui);
    /*
    k2gui->osdep.hinst = hInstance;
    k2gui->osdep.hprevinst = hPrevInstance;
    */
    k2gui->k2conv=k2conv0;
    k2gui->env=env;

    /* Put command-line settings into k2gui->k2conv->k2settings */
    /*
    willus_mem_alloc_warn((void **)&k2conv,sizeof(K2PDFOPT_CONVERSION),funcname,10);
    k2pdfopt_settings_init(&k2conv->k2settings);
    */
    if (k2gui->k2conv->k2settings.restore_last_settings==1
          || (k2gui->k2conv->k2settings.restore_last_settings==-1
                && parse_cmd_args(k2gui->k2conv,env,cmdline,NULL,3,1)==1))
        {
        k2gui_get_settings(0,&k2gui->k2conv->k2settings,&k2gui->cmdxtra);
        parse_cmd_args(k2gui->k2conv,&k2gui->cmdxtra,NULL,NULL,1,1);
        }
    parse_cmd_args(k2gui->k2conv,env,cmdline,NULL,1,1);
    /*
    ** v2.20
    ** Capture non-gui part of command-line options to k2gui->cmdxtra and 
    ** change k2gui->k2conv->k2settings so that only the GUI cmd-line params
    ** take effect... a bit kludgey.
    */
    {
    STRBUF guicmds;
    K2PDFOPT_CONVERSION k2c;
    K2PDFOPT_SETTINGS _k2inited,*k2inited;
    
    k2inited=&_k2inited;
    k2pdfopt_settings_init(k2inited);
    strbuf_clear(&k2gui->cmdxtra);
    strbuf_init(&guicmds);
/*
printf("k2inited->vertical_break_threshold=%g\n",k2inited->vertical_break_threshold);
printf("k2gui->k2conv->k2settings.vertical_break_threshold=%g\n",k2gui->k2conv->k2settings.vertical_break_threshold);
printf("k2inited->src_trim=%d, k2gui->srctrim=%d\n",k2inited->src_trim,k2gui->k2conv->k2settings.src_trim);
*/
    k2pdfopt_settings_get_cmdline(&guicmds,&k2gui->k2conv->k2settings,k2inited,&k2gui->cmdxtra);
/*
printf("guicmds='%s', k2gui->cmdxtra='%s'\n",guicmds.s,k2gui->cmdxtra.s);
*/
    k2pdfopt_settings_init(&k2gui->k2conv->k2settings);
    k2pdfopt_conversion_init(&k2c);
    parse_cmd_args(&k2c,&guicmds,NULL,NULL,1,1);
    k2pdfopt_settings_copy(&k2gui->k2conv->k2settings,&k2c.k2settings);
    }
    k2gui->opfontsize = k2gui->k2conv->k2settings.dst_fontsize_pts;
    if (fabs(k2gui->opfontsize)<1e-8)
        k2gui->opfontsize=12.;
    /*
    k2pdfopt_settings_copy(&k2gui->k2conv->k2settings,&k2conv->k2settings);
    willus_mem_free((double **)&k2conv,funcname);
    */
    /* k2gui_main_window_init(k2conv->k2settings.guimin ? SW_MINIMIZE : SW_SHOWNORMAL,hInstance); */
    k2gui_main_window_init(!k2gui->k2conv->k2settings.guimin);
    /* k2wingui_paint(k2wingui->hwnd); */
    k2gui->started=1;
    /*
    ** Process messages
    */
    k2gui->active=1;
    status=k2gui_osdep_window_proc_messages(&k2gui->mainwin,NULL,0,NULL);
    k2gui->active=0;
    strbuf_free(&k2gui->cmdxtra);
    k2gui_close();
    willusgui_close();
    return(status);
    }


/*
** Put up a dialog box with a message in it.
*/
int k2gui_alertbox(int retval,char *title,char *message)

    {
#ifdef HAVE_WIN32_API
    return(k2gui_messagebox(retval,title,message));
#else
    return(retval);
#endif
    }


void k2gui_get_custom_name(int index,char *name,int maxlen)

    {
    char envvar[32];
    int i;

    sprintf(envvar,"K2PDFOPT_CUSTOM%d",index);
    if (wsys_get_envvar_ex(envvar,name,maxlen)!=0)
        {
        sprintf(envvar,"Custom &%d",index);
        xstrncpy(name,envvar,maxlen-1);
        return;
        }
    for (i=0;name[i]!='\0' && name[i]!=';';i++);
    name[i]='\0';
    }


static int k2gui_winposition_get(WILLUSGUIRECT *rect)

    {
    char buf[64];

    rect->left=rect->right=rect->top=rect->bottom=0;
    if (wsys_get_envvar_ex("K2PDFOPT_WINPOS",buf,63))
        return(0);
    if (sscanf(buf,"%d %d %d %d",&rect->left,&rect->top,&rect->right,&rect->bottom)==4)
        {
        if (rect->left<0 || rect->right-rect->left<100 || rect->top<0
                         || rect->bottom-rect->top<100)
            return(0);
        return(1);
        }
    return(0);
    }


static void k2gui_winposition_save(void)

    {
    WILLUSGUIRECT rect;
    char buf[64];

    willusgui_window_get_rect(&k2gui->mainwin,&rect);
    sprintf(buf,"%d %d %d %d",rect.left,rect.top,rect.right,rect.bottom);
    wsys_set_envvar("K2PDFOPT_WINPOS",buf,0);
    }
   
 
/*
** Get custom options from button.
*/
/*
void k2gui_get_custom_options(int index,K2PDFOPT_SETTINGS *k2settings,
                              STRBUF *extra)
    
    {
    static char *funcname="k2gui_get_custom_options";
    char *p;
    char envvar[32];
    int i;
    STRBUF *settings,_settings;

    settings=&_settings;
    strbuf_init(settings);
    strbuf_clear(settings);
    strbuf_clear(extra);
    sprintf(envvar,"K2PDFOPT_CUSTOM%d",index);
    willus_mem_alloc_warn((void **)&p,2048,funcname,10);
    if (wsys_get_envvar_ex(envvar,p,2047)==0)
        {
        for (i=0;p[i]!='\0' && p[i]!=';';i++);
        if (p[i]!='\0')
            {
            for (i++;p[i]!='\0' && p[i]!=';';i++)
                {
                char buf[2];
                buf[0]=p[i];
                buf[1]='\0';
                strbuf_cat(settings,buf);
                }
            if (p[i]!='\0')
                {
                for (i++;p[i]!='\0';i++)
                    {
                    char buf[2];
                    buf[0]=p[i];
                    buf[1]='\0';
                    strbuf_cat(extra,buf);
                    }
                }
            }
        }
    willus_mem_free((double **)&p,funcname);
    k2gui_cmdline_to_settings(k2settings,settings);
    strbuf_free(settings);
    }
*/


static void k2gui_set_button_defaults(void)

    {
    static char *defbuttons[] =
        {
        "2-column paper;-mode 2col;",
        "Trim Margins;-mode fw;",
        ""
        };
    int i;

    for (i=0;defbuttons[i][0]!='\0';i++)
        {
        char envname[32],buf[512];

        sprintf(envname,"K2PDFOPT_CUSTOM%d",i+1);
        if (wsys_get_envvar_ex(envname,buf,511) < 0)
            wsys_set_envvar(envname,defbuttons[i],0);
        }
    }


static void k2gui_get_settings(int index,K2PDFOPT_SETTINGS *k2settings,STRBUF *extra)

    {
    char envname[32];
    K2PDFOPT_CONVERSION *k2conv;
    char *pcmd,*pxtra;
    char *cmdbuf;
    STRBUF cmdline;
    static char *funcname="k2gui_get_settings";
    int i;

    willus_mem_alloc_warn((void **)&k2conv,sizeof(K2PDFOPT_CONVERSION),funcname,10);
    k2pdfopt_conversion_init(k2conv);
    sprintf(envname,"K2PDFOPT_CUSTOM%d",index);
    willus_mem_alloc_warn((void **)&cmdbuf,4096,funcname,10);
    wsys_get_envvar_ex(envname,cmdbuf,4095);
#if (WILLUSDEBUGX & 0x2000)
printf("Getenv: %s=%s\n",envname,cmdbuf);
#endif
    for (i=0;cmdbuf[i]!='\0' && cmdbuf[i]!=';';i++);
    if (cmdbuf[i]=='\0')
        pcmd=pxtra=&cmdbuf[i];
    else
        {
        pcmd=&cmdbuf[i+1];
        for (i=0;pcmd[i]!='\0' && pcmd[i]!=';';i++);
        if (pcmd[i]=='\0')
            pxtra=&pcmd[i];
        else
            {
            pcmd[i]='\0';
            pxtra=&pcmd[i+1];
            }
        }
    strbuf_clear(extra);
    strbuf_cpy(extra,pxtra);
    strbuf_init(&cmdline);
    strbuf_cpy(&cmdline,pcmd);
#if (WILLUSDEBUGX & 0x2000)
printf("   parsing '%s'\n",cmdline.s);
#endif
    parse_cmd_args(k2conv,&cmdline,NULL,NULL,1,1);
#if (WILLUSDEBUGX & 0x2000)
printf("    k2conv->k2settings.gui=%d\n",k2conv->k2settings.gui);
#endif
    k2pdfopt_settings_copy(k2settings,&k2conv->k2settings);
#if (WILLUSDEBUGX & 0x2000)
printf("    k2settings->gui=%d\n",k2settings->gui);
#endif
    strbuf_free(&cmdline);
    willus_mem_free((double **)&cmdbuf,funcname);
    k2pdfopt_conversion_close(k2conv);
    willus_mem_free((double **)&k2conv,funcname);
    }


static void k2gui_save_settings(int index,K2PDFOPT_SETTINGS *k2settings,STRBUF *extra,char *name)

    {
    STRBUF *settings,_settings;
    STRBUF *envvar,_envvar;
    char customname[32];
    char envname[32];
    int status;

    if (name==NULL || name[0]=='\0')
        {
        k2gui_get_custom_name(index,customname,31);
        status=k2gui_get_text("Save Custom Settings",
                          "Enter name for custom settings:",
                          "*Save","Cancel",customname,31);
        if (status!=1)
            return;
        }
    else
        xstrncpy(customname,name,31);
    settings=&_settings;
    envvar=&_envvar;
    strbuf_init(settings);
    strbuf_init(envvar);
    k2gui_settings_to_cmdline(settings,k2settings);
    strbuf_sprintf(envvar,"%s;%s;%s",customname,
                       settings->s==NULL?"":settings->s,
                       extra->s==NULL?"":extra->s);
    sprintf(envname,"K2PDFOPT_CUSTOM%d",index);
#if (WILLUSDEBUGX & 0x2000)
printf("Setenv %s=%s\n",envname,envvar->s);
#endif
    wsys_set_envvar(envname,envvar->s,0);
    }


void k2gui_settings_to_cmdline(STRBUF *cmdline,K2PDFOPT_SETTINGS *k2settings)

    {
    K2PDFOPT_SETTINGS _k2inited,*k2inited;
    k2inited=&_k2inited;
    k2pdfopt_settings_init(k2inited);
    k2pdfopt_settings_get_cmdline(cmdline,k2settings,k2inited,NULL);
    }


/*
static void k2gui_cmdline_to_settings(K2PDFOPT_SETTINGS *k2settings,STRBUF *cmdline)

    {
    K2PDFOPT_CONVERSION *k2conv;
    static char *funcname="k2gui_cmdline_to_settings";

    willus_mem_alloc_warn((void **)&k2conv,sizeof(K2PDFOPT_CONVERSION),funcname,10);
    k2pdfopt_conversion_init(k2conv);
    parse_cmd_args(k2conv,NULL,cmdline,NULL,1,1);
    k2pdfopt_settings_copy(k2settings,&k2conv->k2settings);
    k2pdfopt_conversion_close(k2conv);
    willus_mem_free((double **)&k2conv,funcname);
    }
*/


static void k2gui_init(void)

    {
    int i;

    k2gui->mainwin.handle=NULL;
    willusgui_font_init(&k2gui->font);
    k2gui->preview_processing=0;
    k2gui->started=0;
    k2gui->active=0;
    /*
    k2gui->osdep.hinst = NULL;
    k2gui->osdep.hprevinst = NULL;
    */
    k2gui->ncontrols=0;
    k2gui->k2conv=NULL;
    k2gui->env=NULL;
    /* k2gui->cmdline=NULL; */
    strbuf_init(&k2gui->cmdxtra);
    for (i=0;i<8;i++)
        k2gui->prevthread[i]=NULL;
    bmp_init(&k2gui->pbitmap);
    bmp_init(&k2gui->pworking);
    k2gui_preview_bitmap_message(&k2gui->pworking,728,840,0.1,"WORKING...");
    bmp_init(&k2gui->pviewbitmap);
    k2gui_preview_bitmap_message(&k2gui->pviewbitmap,728,840,0.1,"PREVIEW\n\nWINDOW");
    k2gui->pbitmap.width=k2gui->pbitmap.height=0;
    k2gui->pbitmap.bpp=24;
    }


static void k2gui_close(void)

    {
    bmp_free(&k2gui->pviewbitmap);
    bmp_free(&k2gui->pworking);
    bmp_free(&k2gui->pbitmap);
    }


int k2gui_active(void)

    {
    if (k2gui==NULL)
        return(0);
    return(k2gui->active);
    }


static void k2gui_background_bitmap_fill(void)

    {
    WILLUSGUIRECT rect;

    willusgui_window_get_rect(&k2gui->mainwin,&rect);
    bmp_init(&k2gui->bgbmp);
    k2gui->bgbmp.type=WILLUSBITMAP_TYPE_WIN32;
    k2gui->bgbmp.width=rect.right-rect.left;
    k2gui->bgbmp.height=rect.bottom-rect.top;
    k2gui->bgbmp.bpp=24;
    bmp_alloc(&k2gui->bgbmp);
    bmp_gradient_fill(&k2gui->bgbmp);
    }


static void bmp_gradient_fill(WILLUSBITMAP *bmp)

    {
    int row;

    for (row=0;row<bmp->height;row++)
        {
        unsigned char *p;
        int col;
        p=bmp_rowptr_from_top(bmp,row);
        for (col=0;col<bmp->width;col++,p+=3)
            {
            double x,y,r0,r,g,b;

            x=(double)row/bmp->height;
            y=(double)col/bmp->width;
            r0=sqrt((x*x+y*y)/2.);
            b=g=255.9-70.*r0;
            r=224.9-200.*r0;
            if (b<0)
                b=0;
            if (g<0)
                g=0;
            if (r<0)
                r=0;
            p[0]=(int)b;
            p[1]=(int)g;
            p[2]=(int)r;
            }
        }

    /* Test pattern */
    /*
    bmp_fill(bmp,255,255,255);
    for (row=0;row<bmp->height;row+=10)
        {
        unsigned char *p;
        p=bmp_rowptr_from_top(bmp,row);
        for (col=0;col<bmp->width;col++,p+=3)
            {
            p[0]=(255*5-row*3)%255;
            p[1]=0;
            p[2]=0;
            }
        }
    for (col=0;col<bmp->width;col+=10)
        {
        unsigned char *p;
        p=bmp_rowptr_from_top(bmp,row);
        for (row=0;row<bmp->height;row++)
            {
            p=bmp_rowptr_from_top(bmp,row)+col*3;
            p[0]=0;
            p[1]=0;
            p[2]=(255*5-col*3)%255;
            }
        }
    */
    }

/*
static int k2gui_window_size_changed(WILLUSGUIWINDOW *window)

    {
    static int winsize_width=0;
    static int winsize_height=0;
    WILLUSGUIRECT *rect,_rect;

    rect=&_rect;
    if (!willusgui_window_get_rect(window,rect))
        return(0);
    if (rect->right-rect->left != winsize_width || rect->bottom-rect->top != winsize_height)
        {
        winsize_width = rect->right-rect->left;
        winsize_height = rect->bottom-rect->top;
        return(1);
        }
    return(0);
    }
*/


/*
** Show normal size if normal_size is not zero.  Otherwise, show minimized.
*/
static void k2gui_main_window_init(int normal_size)

    {
    WILLUSGUIRECT dtrect;
    int k2w,k2h,dtw,dth,i;

    /* Fill in a couple settings buttons if they are not already used */
    k2gui_set_button_defaults();
    /* Get desktop rectangle */
    willusgui_get_desktop_workarea(&dtrect);
    if (k2gui_winposition_get(&k2gui->mainwin.rect))
        {
        int w,h;

        /* Sanity check environment variable settings -- new in v2.13 */
        w=k2gui->mainwin.rect.right - k2gui->mainwin.rect.left + 1;
        h=k2gui->mainwin.rect.bottom - k2gui->mainwin.rect.top + 1;
        if (w < K2WIN_MINWIDTH)
            w = K2WIN_MINWIDTH;
        if (w > dtrect.right - dtrect.left + 1)
            w = dtrect.right - dtrect.left + 1;
        if (h < K2WIN_MINHEIGHT)
            h = K2WIN_MINHEIGHT;
        if (h > dtrect.bottom - dtrect.top + 1)
            h = dtrect.bottom - dtrect.top + 1;
        if (k2gui->mainwin.rect.left < 0)
            k2gui->mainwin.rect.left = 0;
        if (k2gui->mainwin.rect.top < 0)
            k2gui->mainwin.rect.top = 0;
        if (k2gui->mainwin.rect.left+w > dtrect.right)
            k2gui->mainwin.rect.left = dtrect.right-w;
        /* v2.20 bug fix -- change w to h */
        if (k2gui->mainwin.rect.top+h > dtrect.bottom)
            k2gui->mainwin.rect.top = dtrect.bottom-h;
        k2gui->mainwin.rect.right = k2gui->mainwin.rect.left + w - 1;
        k2gui->mainwin.rect.bottom = k2gui->mainwin.rect.top + h - 1;
        }
    else
        {
        dtw=dtrect.right-dtrect.left;
        dth=dtrect.bottom-dtrect.top;
        k2h = dth*0.6;
        if (k2h < K2WIN_MINHEIGHT)
            k2h = K2WIN_MINHEIGHT;
        if (k2h > dth)
            k2h = dth;
        k2w = k2h*K2WIN_MINWIDTH/K2WIN_MINHEIGHT;
        k2gui->mainwin.rect.left=(dtw-k2w)/2;
        k2gui->mainwin.rect.top=(dth-k2h)/2;
        k2gui->mainwin.rect.right=k2gui->mainwin.rect.left+k2w-1;
        k2gui->mainwin.rect.bottom=k2gui->mainwin.rect.top+k2h-1;
        }
    /* Done earlier now... */
    /* k2gui_get_settings(0,&k2gui->k2conv->k2settings,&k2gui->cmdxtra); */
    k2gui_osdep_main_window_init(&k2gui->mainwin,normal_size);
    willusgui_window_set_focus(&k2gui->mainwin);
    for (i=0;i<k2gui->ncontrols;i++)
        {
        if (in_string(k2gui->control[i].name,"convert all")>=0)
            {
            willusgui_window_set_focus(&k2gui->control[i]);
            break;
            }
        }
    }


static void k2gui_window_menus_init(WILLUSGUIWINDOW *win)

    {
    static char *menus[] = {"_File","&Add Source File...","Add &Folder...","&Save Settings...",
                                    "&Restore Settings...","E&xit",
                            "_Help","&Website help page...","&Command-line Options...",
                                    "&PDF File Info","&View PDF Source",
#ifdef HAVE_TESSERACT_LIB
                                    "&Tesseract Training File Info",
#endif
                                    "&About k2pdfopt...",
                            ""};

    willusgui_window_menus_init(win,menus);
    }


/*
** Button being held down?
*/
void k2gui_control_select(int index,int selected)

    {
/*
printf("@k2gui_control_select, index=%d, selected=%d\n",index,selected);
*/
    if (selected)
        {
        k2gui->control_selected=index;
        k2gui->time_selected_ms=0;
        }
    else
        {
        /* Make sure the selected button is being de-selected, otherwise ignore the deselection */
        if (k2gui->control_selected==index)
            {
            k2gui->control_selected=-1;
            k2gui->time_selected_ms=0;
            }
        }
    }


void k2gui_timer_event(void)

    {
/*
printf("@k2gui_timer_event, selected=%d, ms=%d...\n",k2gui->control_selected,k2gui->time_selected_ms);
*/
    if (k2gui->control_selected>=0)
        {
        k2gui->time_selected_ms += 200;
        /* Button held down for > 1.5 seconds */
        if (k2gui->time_selected_ms > 1500)
            {
            int index;

            index=k2gui->control_selected;
            if ((k2gui->control[index].flags&7) > 0)
                {
                int preset;

                preset=k2gui->control[index].flags&7;
                /* Store local copy because it can change during processing */
                k2gui_save_settings(preset,&k2gui->k2conv->k2settings,&k2gui->cmdxtra,NULL);
                k2gui_get_custom_name(preset,k2gui->control[index].name,31);
                /* Refresh button label */
                force_repaint=1;
                k2gui_main_repaint(0);
                /* This doesn't work */
                /* willusgui_control_redraw(&k2gui->control[index],0); */
                k2gui->control_selected = -1;
                k2gui->time_selected_ms = 0;
                }
            }
        }
    }


static int needs_redraw=0;  /* Keep track of whether main window needs to be redrawn */
void k2gui_process_message(WILLUSGUIMESSAGE *message)

    {
    static int changing = 0;
    static int change_type = -1;
    int i,action,control_index;
    WILLUSGUICONTROL *control;
    K2PDFOPT_SETTINGS *k2settings;
    static char *funcname="k2gui_process_message";

#if (WILLUSDEBUGX & 0x2000000)
k2dprintf(ANSI_YELLOW "@k2gui_process_message: action=%d, handle=%08X" ANSI_YELLOW "\n",
           message->guiaction,message->control->handle);
#endif
    k2settings=&k2gui->k2conv->k2settings;
    control=message->control;
    action=message->guiaction;
    control_index=-1;
    for (i=0;i<k2gui->ncontrols;i++)
        if (k2gui->control[i].handle == control->handle)
            {
            control_index = i;
            break;
            }
    if (control_index>=0)
        control=&k2gui->control[control_index];
    if (action==WILLUSGUIACTION_SETFOCUS)
        {
#if (WILLUSDEBUGX & 0x2000)
printf("Got WILLUSGUIACTION_SETFOCUS.\n");
#endif
        if (control!=NULL
              && (control->type == WILLUSGUICONTROL_TYPE_EDITBOX
                   || control->type == WILLUSGUICONTROL_TYPE_UPDOWN
                   || control->type == WILLUSGUICONTROL_TYPE_UPDOWN2))
{
#if (WILLUSDEBUGX & 0x2000)
printf("Selecting all in control %d.\n",control_index);
#endif
            willusgui_control_text_select_all(control);
}
        return;
        }
    /*
    ** If Enter pressed, find the associated control.
    */
    if (action==WILLUSGUIACTION_ENTER_PRESS)
        {
        control=k2gui_control_with_focus(&control_index);
        if (control_index>=0)
            action=WILLUSGUIACTION_CONTROL_PRESS;
        else
            control=NULL;
        }
    if (action==WILLUSGUIACTION_RBUTTONDOWN)
        {
        /* See if right-click on any of the control labels */
/*
printf("Mouse at %d,%d\n",message->param[0],message->param[1]);
*/
        for (i=0;i<k2gui->ncontrols;i++)
            {
            WILLUSGUIRECT rect;

            if (k2gui->control[i].type==WILLUSGUICONTROL_TYPE_CHECKBOX)
                continue;
            willusgui_control_draw_label(&k2gui->control[i],&rect);
/*
printf("label[%d]='%s' (%d,%d) - (%d,%d)\n",i,k2gui->control[i].name,rect.left,rect.top,rect.right,rect.bottom);
*/
            if (message->param[0]<rect.left || message->param[0]>rect.right)
                continue;
            if (message->param[1]<rect.top || message->param[1]>rect.bottom)
                continue;
/*
printf("fits!\n");
*/
            k2gui_contextmenu_by_control(&k2gui->control[i]);
            return;
            }
        return;
        }
    if (control->type==WILLUSGUICONTROL_TYPE_UPDOWN && action==WILLUSGUIACTION_CONTROL_PRESS)
        action=WILLUSGUIACTION_UPDOWN_EDIT;
    switch (action)
        {
        case WILLUSGUIACTION_CREATE:
            k2gui_window_menus_init(&k2gui->mainwin);
            willusgui_window_timer_init(&k2gui->mainwin,200); /* Send timer event every 200 ms */
            willusgui_window_accept_draggable_files(&k2gui->mainwin);
            break;
        case WILLUSGUIACTION_CONTEXTMENU:
            k2gui_contextmenu_by_control(control);
            break;
        case WILLUSGUIACTION_CONTROL_PRESS:
            {
            if (control_index<0)
                return;
            if (control->type==WILLUSGUICONTROL_TYPE_DROPDOWNLIST)
                {
                char buf[64];

                willusgui_control_dropdownlist_get_selected_item(control,buf);
                if (in_string(control->name,"units")>0)
                    {
                    int *x,ii,dpi;
                    double *xf;

                    if (control->name[0]=='w')
                        {
                        x=&k2settings->dst_userwidth_units;
                        xf=&k2settings->dst_userwidth;
                        }
                    else
                        {
                        x=&k2settings->dst_userheight_units;
                        xf=&k2settings->dst_userheight;
                        }
                    dpi=k2settings->dst_userdpi;
                    for (ii=0;unitname[ii][0]!='\0';ii++)
                        if (!strcmp(buf,unitname[ii]))
                            break;
                    if (unitname[ii][0]!='\0' && (*x)!=ii)
                        {
                        double srcin;
                        /*
                        int jj;
                        DEVPROFILE *dp;
                        char buf[32];

                        for (jj=0;jj<k2gui->ncontrols;jj++)
                            if (!strcmp(k2gui->control[jj].name,"Device"))
                                break;
                        willusgui_control_dropdownlist_get_selected_item(&k2gui->control[jj],buf);
                        dp=devprofile_get(buf);
                        */
                        srcin = (control->name[0]=='w') ? 8.5 : 11;
                        if (ii==UNITS_SOURCE || ii==UNITS_TRIMMED || ii==UNITS_OCRLAYER)
                            {
                            if ((*x)==UNITS_CM)
                                (*xf) /= srcin*2.54;
                            else if ((*x)==UNITS_INCHES)
                                (*xf) /= srcin;
                            else if ((*x)==UNITS_PIXELS)
                                (*xf) /= dpi*srcin;
                            }
                        else if (ii==UNITS_PIXELS)
                            {
                            if ((*x)==UNITS_SOURCE || (*x)==UNITS_TRIMMED || (*x)==UNITS_OCRLAYER)
                                (*xf) *= srcin*dpi;
                            else if ((*x)==UNITS_CM)
                                (*xf) *= dpi/2.54;
                            else if ((*x)==UNITS_INCHES)
                                (*xf) *= dpi;
                            }
                        else /* user selected inches or cm */
                            {
                            double scale;
                            scale = (ii==UNITS_CM ? 2.54 : 1.0);
                            if ((*x)==UNITS_SOURCE || (*x)==UNITS_TRIMMED || (*x)==UNITS_OCRLAYER)
                                (*xf) *= srcin*scale;
                            else if ((*x)==UNITS_INCHES)
                                (*xf) *= 2.54;
                            else if ((*x)==UNITS_CM)
                                (*xf) /= 2.54;
                            else
                                (*xf) /= (dpi/scale);
                            }
                        (*x)=ii;
                        k2gui_update_controls();
                        }
                    return;
                    }
                }

            /* User selected a new device? */
            if (!strcmp(control->name,"Device"))
                {
                if (k2gui_set_device_from_listbox(control))
                    k2gui_update_controls();
                return;
                }

            /* Preview page number */
            if (!strcmp(control->name,"previewpage"))
                {;
                char buf[32];

                willusgui_control_get_text(control,buf,31);
                k2settings->preview_page=atoi(buf);
                if (k2settings->preview_page<1)
                    k2settings->preview_page=1;
                sprintf(buf,"%d",k2settings->preview_page);
                willusgui_control_set_text(control,buf);
                return;
                }

            /* User selected a new mode? */
            if (!strcmp(control->name,"Mode"))
                {
                char buf[32];
                WILLUSGUICONTROL *devcontrol;

                devcontrol=k2gui_control_by_name("device");
                willusgui_control_dropdownlist_get_selected_item(control,buf);
                if (buf[0]!='\0')
                    {
#if (WILLUSDEBUGX & 0x2000)
printf("k2gui_process_message:  -mode %s\n",buf);
#endif
                    k2settings_sprintf(NULL,k2settings,"-mode def");
                    if (devcontrol!=NULL)
                        k2gui_set_device_from_listbox(devcontrol);
                    if (stricmp(buf,"default"))
                        k2settings_sprintf(NULL,k2settings,"-mode %s",buf);
#if (WILLUSDEBUGX & 0x2000)
printf("k2gpm:  settings->textwrap=%d\n",k2settings->text_wrap);
printf("settings->native=%d\n",k2settings->use_crop_boxes);
printf("settings->src_trim=%d\n",k2settings->src_trim);
#endif
                    k2gui_update_controls();
                    }
                return;
                }

#ifdef HAVE_TESSERACT_LIB
            /* User selected an OCR language? */
            if (!strcmp(control->name,"ocrlang"))
                {
                char buf[64];

                willusgui_control_dropdownlist_get_selected_item(control,buf);
                if (buf[0]!='\0')
                    {
                    extern char *ocrtess_langnames[];
                    char currlang[64];
                    int j,fast;

                    k2ocr_tesslang_selected(currlang,63,k2settings);
                    fast=ocrtess_isfast(currlang);
                    for (j=0;ocrtess_langnames[j*3][0]!='\0';j++)
                        if (!stricmp(buf,ocrtess_langnames[j*3+2]))
                            break;
                    if (ocrtess_langnames[j*3][0]!='\0')
                        {
                        char deflang[64];
                        xstrncpy(deflang,ocrtess_lang_by_index(NULL,0),63);
                        if (!fast && !stricmp(deflang,ocrtess_langnames[j*3+1]))
                            k2settings->dst_ocr_lang[0]='\0';
                        else
                            {
                            strcpy(k2settings->dst_ocr_lang,ocrtess_langnames[j*3+1]);
                            if (fast)
                                strcat(k2settings->dst_ocr_lang,"-fast");
                            }
                        }
                    k2gui_update_controls();
                    }
                return;
                }
#endif /* HAVE_TESSERACT_LIB */

            if (control->type==WILLUSGUICONTROL_TYPE_EDITBOX)
                {
                /* Copy page range to pagelist[] with no spaces */
                if (!strcmp(control->name,"pages"))
                    {
                    char *buf;
                    int i,j;
                    willus_mem_alloc_warn((void **)&buf,1024,funcname,10);
                    willusgui_control_get_text(control,buf,1023);
                    /* v2.13 new check */
                    if (!stricmp(buf,"(all)") || !stricmp(buf,"all"))
                        buf[0]='\0';
                    if (strcmp(buf,k2settings->pagelist))
                        {
                        for (i=j=0;buf[i]!='\0';i++)
                            if (buf[i]!=' ' && buf[i]!='\t')
                                k2settings->pagelist[j++]=buf[i];
                        k2settings->pagelist[j]='\0';
                        k2gui_update_controls();
                        }
                    willus_mem_free((double **)&buf,funcname);
                    }
                else if (!strnicmp(control->name,"cbox",4))
                    {
                    int cbindex;
                    K2CROPBOX *box;
                    char *buf;
                    int ib;

                    willus_mem_alloc_warn((void **)&buf,1024,funcname,10);
                    willusgui_control_get_text(control,buf,1023);
                    cbindex=atoi(&control->name[strlen(control->name)-1])-1;
                    box=&k2settings->cropboxes.cropbox[cbindex];
                    ib=-1;
                    if (in_string(control->name,"left")>=0)
                        ib=0;
                    else if (in_string(control->name,"top")>=0)
                        ib=1;
                    else if (in_string(control->name,"width")>=0)
                        ib=2;
                    else if (in_string(control->name,"height")>=0)
                        ib=3;
                    if (ib>=0)
                        k2parsecmd_set_value_with_units(buf,&box->box[ib],&box->units[ib],UNITS_INCHES);
                    else
                        strcpy(box->pagelist,buf);
                    willus_mem_free((double **)&buf,funcname);
                    }
                else if (!strcmp(control->name,"env"))
                    {
                    /* Nothing to do--must press buttons */
                    }
                else if (!strcmp(control->name,"extra"))
                    {
                    char *buf;
                    willus_mem_alloc_warn((void **)&buf,1024,funcname,10);
                    willusgui_control_get_text(control,buf,1023);
                    strbuf_cpy(&k2gui->cmdxtra,buf);
                    willus_mem_free((double **)&buf,funcname);
                    }
                else if (!strcmp(control->name,"linebreakval"))
                    {
                    char buf[32];
                    willusgui_control_get_text(control,buf,31);
                    if (k2settings->word_spacing<0)
                        k2settings->word_spacing = -fabs(atof(buf));
                    else
                        k2settings->word_spacing = fabs(atof(buf));
                    k2gui_update_controls();
                    }
                else if (!strcmp(control->name,"nthreads"))
                    {
                    char buf[32];
                    willusgui_control_get_text(control,buf,31);
                    if (buf[0]!='\0' && buf[strlen(buf)-1]=='%')
                        {
                        buf[strlen(buf)-1]='\0';
                        k2settings->nthreads = -atoi(buf);
                        }
                    else if (buf[0]=='\0')
                        k2settings->nthreads = -50;
                    else
                        k2settings->nthreads = atoi(buf);
                    k2gui_update_controls();
                    }
                else if (!strcmp(control->name,"landscapepages"))
                    {
                    willusgui_control_get_text(control,k2settings->dst_landscape_pages,1023);
                    clean_line(k2settings->dst_landscape_pages);
                    k2gui_update_controls();
                    }
                return;
                }

            if (control->type==WILLUSGUICONTROL_TYPE_CHECKBOX)
                {
                int checked;

                control->attrib ^= WILLUSGUICONTROL_ATTRIB_CHECKED;
                checked = (control->attrib & WILLUSGUICONTROL_ATTRIB_CHECKED);
                if (!strcmp(control->name,"straighten"))
                    k2settings->src_autostraighten = checked ? 4. : -1.;
                else if (!strcmp(control->name,"break"))
                    k2settings->dst_break_pages= checked ? 2 : 1;
#ifdef HAVE_GHOSTSCRIPT
                else if (!strcmp(control->name,"ppgs"))
                    k2settings->ppgs= checked ? 1 : 0;
#endif
                else if (!strcmp(control->name,"autocrop"))
                    k2settings->autocrop = checked ? 1 : 0;
                else if (!strcmp(control->name,"color"))
                    {
                    k2settings->dst_color= checked ? 1 : 0;
                    if (k2settings->use_crop_boxes)
                        k2gui_alertbox(0,"Cannot turn off color output",
                                   "Color output is always on for native PDF output.");
                    }
                else if (!strcmp(control->name,"landscape"))
                    k2settings->dst_landscape = checked ? 1 : 0;
                else if (!strcmp(control->name,"opfontsize"))
                    k2settings->dst_fontsize_pts= checked ? k2gui->opfontsize : 0.;
                else if (!strcmp(control->name,"native"))
                    {
                    k2settings->use_crop_boxes = checked ? 1 : 0;
                    if (k2settings->use_crop_boxes)
                        {
#ifdef HAVE_OCR_LIB
                        k2settings->dst_ocr=0;
#endif
                        k2settings->text_wrap=0;
                        }
#ifdef HAVE_OCR_LIB
                    else
                        {
                        if (k2settings->dst_ocr==0)
                            k2settings->dst_ocr='m';
                        }
#endif
                    }
                else if (!strcmp(control->name,"r2l"))
                    k2settings->src_left_to_right = checked ? 0 : 1;
                else if (!strcmp(control->name,"linebreak"))
                    k2settings->word_spacing = checked ? -fabs(k2settings->word_spacing) 
                                                       : fabs(k2settings->word_spacing);
                else if (!strcmp(control->name,"markup"))
                    k2settings->show_marked_source = checked ? 1 : 0;
                else if (!strcmp(control->name,"wrap"))
                    {
                    k2settings->text_wrap = checked ? 2 : 0;
                    if (k2settings->text_wrap)
                        k2settings->use_crop_boxes=0;
                    }
#ifdef HAVE_OCR_LIB
                else if (!strcmp(control->name,"ocr"))
                    {
                    k2settings->dst_ocr = checked ? 't' : 'm';
                    if (k2settings->dst_ocr)
                        k2settings->use_crop_boxes=0;
                    }
#endif
#ifdef HAVE_TESSERACT_LIB
                else if (!strcmp(control->name,"ocrfast"))
                    {
                    char lang[64];
                    int j;
                    k2ocr_tesslang_selected(lang,63,k2settings);
                    j=ocrtess_isfast(lang);
                    if (j>0 && !checked)
                        {
                        char deflang[64];
                        extern char *ocrtess_langnames[];
                        lang[j]='\0';
                        xstrncpy(deflang,ocrtess_lang_by_index(NULL,0),63);
                        if (!stricmp(deflang,lang))
                            k2settings->dst_ocr_lang[0]='\0';
                        else
                            strcpy(k2settings->dst_ocr_lang,lang);
                        }
                    else if (j==0 && checked)
                        {
                        strcat(lang,"-fast");
                        strcpy(k2settings->dst_ocr_lang,lang);
                        }
                    }
#endif
                else if (!strcmp(control->name,"evl"))
                    k2settings->erase_vertical_lines = checked ? 1 : 0;
                else if (!strcmp(control->name,"ehl"))
                    k2settings->erase_horizontal_lines = checked ? 1 : 0;
                else if (!strcmp(control->name,"bpm"))
                    k2settings->dst_break_pages = checked ? 4 : 1;
                else if (!strcmp(control->name,"autorot"))
                    k2settings->src_rot = checked ? SRCROT_AUTO : SRCROT_AUTOPREV;
                else if (!strcmp(control->name,"defects"))
                    k2settings->defect_size_pts = checked ? 1.5 : 0.75;
                else if (!strnicmp(control->name,"cboxactive",10))
                    {
                    K2CROPBOX *box;
                    int cbindex;

                    cbindex=control->name[10]-'1';
                    box=&k2settings->cropboxes.cropbox[cbindex];
                    box->cboxflags ^= K2CROPBOX_FLAGS_NOTUSED;
                    }
                else if (!strnicmp(control->name,"cboxignore",10))
                    {
                    K2CROPBOX *box;
                    int cbindex;

                    cbindex=control->name[10]-'1';
                    box=&k2settings->cropboxes.cropbox[cbindex];
                    box->cboxflags ^= K2CROPBOX_FLAGS_IGNOREBOXEDAREA;
                    }
                k2gui_update_controls();
                }
                 
            /*
            ** Process a button press
            ** (See k2gui_timer_event for processing of presets.)
            */
            if (control->type==WILLUSGUICONTROL_TYPE_BUTTON)
                {
                int preset;

                preset=control->flags&7;
                /* Is it a preset button? */
                if (preset > 0)
                    {
                    k2gui_get_settings(preset,k2settings,&k2gui->cmdxtra);
                    k2gui_update_controls();
                    }
                else if (!stricmp(control->name,"&info"))
                    k2gui_display_info();
                else if (!stricmp(control->name,"view"))
                    k2gui_view_source();
                else if (in_string(control->name,"add folder")>=0)
                    k2gui_add_folder();
                else if (in_string(control->name,"add file")>=0)
                    k2gui_add_files();
                else if (in_string(control->name,"remove item")>=0)
                    {
                    int maxsel;

                    maxsel=k2gui->k2conv->k2files.n;
                    if (maxsel>0)
                        {
                        int *selected;
                        int i,n;
                        WILLUSGUICONTROL *filelistbox;

                        willus_mem_alloc_warn((void **)&selected,sizeof(int)*maxsel,funcname,10);
                        filelistbox=k2gui_control_by_name("file list");
                        if (filelistbox==NULL)
                            k2gui_error_out("Can't find file list control!");
                        n=willusgui_control_listbox_get_selected_items_count(filelistbox,
                                                                            selected,maxsel);
                        for (i=0;i<n;i++)
                            {
                            char buf[512];
                            willusgui_control_listbox_get_item_text(filelistbox,selected[i],buf);
                            k2pdfopt_files_remove_file(&k2gui->k2conv->k2files,buf);
                            }
                        willus_mem_free((double **)&selected,funcname);
                        filebox_populate();
                        }
                    }
                else if (in_string(control->name,"restore defaults")>=0)
                    {
                    int status;
                    status=willusgui_message_box(&k2gui->mainwin,
                           "Restore Default Settings",
                           "This will restore all GUI settings to the defaults.",
                           "*&OK","&CANCEL",NULL,
                           NULL,0,24.,320,0xffc0c0,NULL,NULL,1);
                    if (status==1)
                        {
                        /* Restore Defaults */
                        k2pdfopt_settings_init(&k2gui->k2conv->k2settings);
                        strbuf_clear(&k2gui->cmdxtra);
                        k2gui_update_controls();
                        }
                    }
                else if (in_string(control->name,"cboxselect")>=0)
                    {
                    int maxsel;
                    int cbindex;
                    K2CROPBOX *box;

                    cbindex=control->name[10]-'1';
                    box=&k2settings->cropboxes.cropbox[cbindex];
                    maxsel=k2gui->k2conv->k2files.n;
                    if (maxsel>0)
                        {
                        int *selected;
                        int i,n,index;
                        char filename[MAXFILENAMELEN];
                        double margins[6];
                        WILLUSGUICONTROL *filelistbox;

                        willus_mem_alloc_warn((void **)&selected,sizeof(int)*maxsel,funcname,10);
                        filelistbox=k2gui_control_by_name("file list");
                        if (filelistbox==NULL)
                            k2gui_error_out("Can't find file list control!");
                        n=willusgui_control_listbox_get_selected_items_count(filelistbox,
                                                                            selected,maxsel);
                        if (n==0)
                            index=0;
                        else
                            index=selected[0];
                        willus_mem_free((double **)&selected,funcname);
                        willusgui_control_listbox_get_item_text(filelistbox,index,filename);
                        /*
                        for (i=0;i<4;i++)
                            margins[i]=k2settings->srccropmargins.box[i];
                        */
                        for (i=0;i<4;i++)
                            margins[i]=box->box[i];
                        {
                        char optpagelist[256];
                        static int bcolors[3]={0x6060b0,0xf0f0f0,0xf0f0f0};
                        int status,np;

                        xstrncpy(optpagelist,box->pagelist,255);
                        np=k2file_get_num_pages(filename);
                        if (np!=1)
                            status=willusgui_message_box(&k2gui->mainwin,"Optional page range",
                                        "Specify the page range to display:",
                                        "*&OK","&Cancel","",optpagelist,255,18,600,
                                         0xe0e0e0,bcolors,NULL,1);
                        else
                            status=1;
                        if (status==1)
                            {
                            n=k2gui_overlay_get_crop_margins(k2gui,filename,optpagelist,margins);
                            if (n)
                                {
                                WILLUSGUIRECT wrect,rect;

                                willusgui_window_get_rect(&k2gui->mainwin,&wrect);
                                for (i=0;i<4;i++)
                                    box->box[i]=margins[i];
                                if (margins[4]<0.)
                                    margins[4]=0.;
                                if (margins[5]<0.)
                                    margins[5]=0.;
                                sprintf(optpagelist,
                                        "\r\nCrop-box:\r\n-cbox %gin,%gin,%gin,%gin\r\n\r\n"
                                        "Margins:\r\n-m %gin,%gin,%gin,%gin",
                                        margins[0],margins[1],margins[2],margins[3],
                                        margins[0],margins[1],margins[4],margins[5]);
                                rect=wrect;
                                rect.left = (wrect.left+wrect.right)/2-300;
                                rect.right = rect.left+600;
                                rect.top = (wrect.top+wrect.bottom)/2-90;
                                rect.bottom = rect.top + 180;
                                willusgui_message_box(&k2gui->mainwin,"Selected crop box",
                                        "Command-line options:",
                                        "*&OK","","",optpagelist,255,18,rect.right-rect.left,
                                         0xe0e0e0,bcolors,&rect,1);
                                k2gui_update_controls();
                                }
                            }
                        }
                        }
                    else
                        k2gui_messagebox(0,"Overlay","No source files selected.");
                    }
                else if (in_string(control->name,"convert all")>=0)
                    {
                    if (k2gui->k2conv->k2files.n<=0)
                        k2gui_messagebox(0,"Convert","No files selected for conversion.");
                    else
                        {
                        WILLUSGUICONTROL *flcontrol;
                        /* Launch conversion dialog box and do the conversion */
                        k2gui_cbox_do_conversion(k2gui);
                        k2gui_cbox_freelist();
                        /* Clear file list if everything converted okay. */
                        /*
                        ** v2.02--don't clear the file list anymore in case user
                        **        wants to try some different cmd-line options for
                        **        the conversion.
                        */
                        /*
                        if (k2gui_cbox_conversion_successful())
                            k2pdfopt_files_clear(&k2gui->k2conv->k2files);
                        */
                        filebox_populate();
                        flcontrol=k2gui_control_by_name("file list");
                        willusgui_control_close(flcontrol);
                        k2gui_update_controls();
                        }
                    }
                else if (!stricmp(control->name,"pre&view") || !stricmp(control->name,"Cancel"))
                    {
                    if (!k2gui->preview_processing && k2gui->k2conv->k2files.n<=0)
                        k2gui_messagebox(0,"Convert","No files selected for conversion.");
                    k2gui_preview_start();
                    k2gui_update_controls();
                    }
                else if (!stricmp(control->name,"opclear"))
                    {
                    control=k2gui_control_by_name("opfolder");
                    if (control!=NULL)
                        {
                        strcpy(k2settings->dst_opname_format,"%s_k2opt");
                        k2gui_update_controls();
                        }
                    }
                else if (!stricmp(control->name,"opselect"))
                    {
                    control=k2gui_control_by_name("opfolder");
                    if (control!=NULL)
                        {
                        char foldername[MAXFILENAMELEN];
                        int status;

                        status=willusgui_folder_select(foldername,MAXFILENAMELEN-1);
                        if (status)
                            {
                            char basename[MAXFILENAMELEN];
                            strcpy(basename,"%b_k2opt");
                            wfile_fullname(k2settings->dst_opname_format,foldername,basename);
                            k2gui_update_controls();
                            }
                        }
                    }
                else if (!stricmp(control->name,"restore"))
                    {
                    char *buf;
                    control=k2gui_control_by_name("env");
                    if (control!=NULL)
                        {
                        willus_mem_alloc_warn((void **)&buf,1024,funcname,10);
                        wsys_get_envvar_ex("K2PDFOPT",buf,1023);
/*
printf("K2PDFOPT ('%s') --> editcontrol\n",buf);
*/
                        willusgui_control_set_text(control,buf);
                        willus_mem_free((double **)&buf,funcname);
                        }
                    }
                else if (!stricmp(control->name,"save"))
                    {
                    char *buf;
                    control=k2gui_control_by_name("env");
                    if (control!=NULL)
                        {
                        willus_mem_alloc_warn((void **)&buf,1024,funcname,10);
                        willusgui_control_get_text(control,buf,1023);
/*
printf("K2PDFOPT <-- '%s'\n",buf);
*/
                        wsys_set_envvar("K2PDFOPT",buf,0);
                        willus_mem_free((double **)&buf,funcname);
                        }
                    }
                else if (!stricmp(control->name,"_magplus_"))
                    {
                    control=k2gui_control_by_name("previewwin");
                    willusgui_sbitmap_change_size(control,1);
                    }
                else if (!stricmp(control->name,"_magminus_"))
                    {
                    control=k2gui_control_by_name("previewwin");
                    willusgui_sbitmap_change_size(control,-1);
                    }
                else if (!stricmp(control->name,"_fitpage_"))
                    {
                    control=k2gui_control_by_name("previewwin");
                    willusgui_sbitmap_change_size(control,0);
                    }
                }
            break;
            }
        case WILLUSGUIACTION_UPDOWN2_LEFT:
        case WILLUSGUIACTION_UPDOWN2_DLEFT:
        case WILLUSGUIACTION_UPDOWN2_RIGHT:
        case WILLUSGUIACTION_UPDOWN2_DRIGHT:
            {
            int del;
            char buf[16];

            del=1;
            if (action==WILLUSGUIACTION_UPDOWN2_DLEFT || action==WILLUSGUIACTION_UPDOWN2_DRIGHT)
                del*=10;
            if (action==WILLUSGUIACTION_UPDOWN2_LEFT || action==WILLUSGUIACTION_UPDOWN2_DLEFT)
                del=-del;
            k2settings->preview_page += del;
            if (k2settings->preview_page<1)
                k2settings->preview_page=1;
            sprintf(buf,"%d",k2settings->preview_page);
            willusgui_control_set_text(control,buf);
            willusgui_control_redraw(control,0);
            break;
            }
        case WILLUSGUIACTION_UPDOWN_UP:
        case WILLUSGUIACTION_UPDOWN_DOWN:
        case WILLUSGUIACTION_UPDOWN_EDIT:
            {
            int sn,vtype,*xi;
            double del,min,max,*xf;
            char fmt[16];
            char buf[32];

            if (control_index<0)
                return;
            sn = action==WILLUSGUIACTION_UPDOWN_UP ? 1 : -1;
            vtype=-1;
            del=1.;
            xf=NULL;
            xi=NULL;
            min=0.;
            max=-1.;
            if (!strcmp(control->name,"devwidth"))
                {
                strcpy(fmt,"%d");
                del = (k2settings->dst_userwidth_units==0) ? 10. : 0.1;
                xf=&k2settings->dst_userwidth;
                min = del;
                max = -1.;
                vtype=1;
                }
            else if (!strcmp(control->name,"devheight"))
                {
                strcpy(fmt,"%d");
                del = (k2settings->dst_userheight_units==0) ? 10. : 0.1;
                xf=&k2settings->dst_userheight;
                min = del;
                max = -1.;
                vtype=1;
                }
            else if (!strcmp(control->name,"devdpi"))
                {
                strcpy(fmt,"%d");
                del = 10.;
                xi=&k2settings->dst_userdpi;
                min = del;
                max = -1.;
                vtype=0;
                }
            else if (!strcmp(control->name,"maxcols"))
                {
                strcpy(fmt,"%d");
                del=1.;
                xi=&k2settings->max_columns;
                min=1;
                max=4;
                vtype=0;
                }
            else if (!strcmp(control->name,"ddr"))
                {
                strcpy(fmt,"%.1f");
                del=0.1;
                xf=&k2settings->dst_display_resolution;
                min=0.1;
                max=10.;
                vtype=1;
                }
            else if (!strcmp(control->name,"opfontsizeval"))
                {
                strcpy(fmt,"%.1f");
                del=0.5;
                xf=&k2gui->opfontsize;
                min=1.;
                max=99.;
                vtype=1;
                }
            if (action==WILLUSGUIACTION_UPDOWN_EDIT)
                willusgui_control_get_text(control,buf,31);
            if (vtype>=0)
                {
                /* For crop margins, -1 = default, so change to zero */
                if (!strncmp(control->name,"crop",4) && (*xf)<0.)
                    (*xf) = 0.;
                if (vtype==0)
                    {
                    int inew;

                    if (action==WILLUSGUIACTION_UPDOWN_EDIT)
                        inew = atoi(buf);
                    else
                        inew = (*xi)+sn*del;
                    if (inew < min)
                        inew = min;
                    if (max > 0. && inew>max)
                        inew = max;
                    if (inew!=(*xi))
                        {
                        (*xi)=inew;
                        k2gui_update_controls();
                        }
                    break;
                    }
                else
                    {
                    double fnew;

                    if (action==WILLUSGUIACTION_UPDOWN_EDIT)
                        fnew = atof(buf);
                    else
                        fnew = (*xf)+sn*del;
                    if (fnew < min)
                        fnew = min;
                    if (max > 0. && fnew>max)
                        fnew = max;
                    if (fabs(fnew-(*xf))>1e-4)
                        {
                        /* For crop margins, zero = default, so change to -1 */
                        /*
                        if (!strncmp(control->name,"crop",4) && fnew<=1e-8)
                            fnew = -1.;
                        */
                        (*xf)=fnew;
                        if (!strcmp(control->name,"opfontsizeval") && fabs(k2settings->dst_fontsize_pts)>1e-8)
                            k2settings->dst_fontsize_pts=fnew;
                        k2gui_update_controls();
                        }
                    break;
                    }
                }
            break;
            }
        case WILLUSGUIACTION_LOSTFOCUS:
            /* If moved off "extra args" text, store it. */
            if (!strcmp(k2gui->control[control_index].name,"extra args"))
                {
                int len;
                len=willusgui_control_get_textlen(&k2gui->control[control_index]);
                if (len>0)
                    {
                    strbuf_ensure(&k2gui->cmdxtra,len+2);
                    willusgui_control_get_text(&k2gui->control[control_index],k2gui->cmdxtra.s,
                                                 len+1);
                    }
                else
                    strbuf_clear(&k2gui->cmdxtra);
                }
            break;
        case WILLUSGUIACTION_MENU_SELECTION:
            switch (message->param[0])
                {
                case 700:  /* Add source file */
                    k2gui_add_files();
                    break;
                case 701:  /* Add folder */
                    k2gui_add_folder();
                    break;
                case 702:
                    k2gui_save_settings_to_file();
                    break;
                case 703:
                    k2gui_restore_settings_from_file();
                    break;
                case 704:
                    k2gui_quit();
                    break;
                case 710:
                    willusgui_start_browser("http://willus.com/k2pdfopt/help/");
                    break;
                case 711:  /* Command-line options */
                    {
                    char *buf;
                    int status;

                    willus_mem_alloc_warn((void **)&buf,k2usage_len(),funcname,10);
                    k2usage_to_string(buf);
                    status=k2gui_view_textbuf(buf,"K2pdfopt Command-line Options",
                                                 "*&DISMISS","&GO TO WEBSITE");
                    willus_mem_free((double **)&buf,funcname);
                    if (status==2)
                        willusgui_start_browser("http://willus.com/k2pdfopt/");
                    break;
                    }
                case 712:  /* PDF file info */
                    k2gui_display_info();
                    break;
                case 713:  /* View PDF Source */
                    k2gui_view_source();
                    break;
#ifdef HAVE_TESSERACT_LIB
                /* Tesseract Training Files */
                case 714:
                    {
                    char *buf;
                    int status;

                    winmbox_wait_end();
                    winmbox_wait(k2gui->mainwin.handle,"Checking files.  Please wait...",0);
                    ocrtess_debug_info(&buf,0);
                    k2gui_insert_crlf(buf);
                    winmbox_wait_end();
                    status=k2gui_view_textbuf(buf,"Tesseract Training Files",
                                                 "*&DISMISS","&TESSERACT FILES WEBSITE");
                    willus_mem_free((double **)&buf,funcname);
                    if (status==2)
                        willusgui_start_browser("https://github.com/tesseract-ocr/tessdata/");
                    break;
                    }
                case 715:
#else
                case 714:
#endif
                /* About box */
                    {
                    char buf[256];
                    int status;
                    WILLUSGUIRECT rect;
                    k2sys_header(buf);
                    willusgui_window_get_rect(&k2gui->mainwin,&rect);
                    status=willusgui_message_box(&k2gui->mainwin,
                           "About K2pdfopt",
                           buf,"*&DISMISS","&GO TO WEBSITE",NULL,
                           NULL,0,
                           24.,(rect.right-rect.left),
                           0xb0ffb0,NULL,NULL,1);
                    if (status==2)
                        willusgui_start_browser("http://willus.com/k2pdfopt/");
                    break;
                    }
                }
            break;
        case WILLUSGUIACTION_GETMINSIZE:
            k2gui_window_minsize(&message->param[0],&message->param[1]);
            break;
        case WILLUSGUIACTION_WINDOWSIZECHANGE:
            {
            WILLUSGUIRECT rect,dtrect;
            int ww,new_width,new_height,dtw,dth;

            /* Get desktop rectangle -- v2.40 */
            willusgui_get_desktop_workarea(&dtrect);
            dtw=dtrect.right-dtrect.left;
            dth=dtrect.bottom-dtrect.top;
            new_width  = message->param[0];
            new_height = message->param[1];
            willusgui_window_get_rect(&k2gui->mainwin,&rect);
            ww=rect.right-rect.left;
            if (change_type < 0)
                change_type = (new_width != ww) ? 0 : 1;
            if (change_type==0)
                new_height = new_width*K2WIN_MINHEIGHT/K2WIN_MINWIDTH;
            else
                new_width = new_height*K2WIN_MINWIDTH/K2WIN_MINHEIGHT;
            /* v2.40--limit window size to fit screen */
            if (new_height > dth)
                {
                new_height = dth;
                new_width = new_height*K2WIN_MINWIDTH/K2WIN_MINHEIGHT;
                }
            if (new_width > dtw)
                {
                new_width = dtw;
                new_height = new_width*K2WIN_MINHEIGHT/K2WIN_MINWIDTH;
                }
            message->param[0]=new_width;
            message->param[1]=new_height;
            break;
            }
        case WILLUSGUIACTION_STARTING_RESIZE:
            /* Don't allow re-draw while window is changing size */
            /* willusgui_window_set_redraw(&k2gui->mainwin,0); */
            changing = 1;
            change_type = -1;
            break;
        case WILLUSGUIACTION_ENDING_RESIZE:
            /*
            willusgui_window_set_redraw(&k2gui->mainwin,1);
            if (k2gui_window_size_changed(&k2gui->mainwin))
                willusgui_control_redraw(&k2gui->mainwin,1);
            */
            changing = 0;
            if (needs_redraw)
                willusgui_control_redraw(&k2gui->mainwin,1);
            break;
        case WILLUSGUIACTION_DROPFILES:
            {
            char **ptr;
            /* int ca; */

            ptr=willusgui_get_dropped_files(message->ptr[0]);
            if (ptr!=NULL)
                {
                int i;
                for (i=0;ptr[i]!=NULL;i++)
                    k2gui_add_file(ptr[i]);
                willusgui_release_dropped_files(ptr);
                /*
                if (ca)
                    k2gui_alertbox(0,"Non-ASCII characters!",
                                   "Some file names had non-ASCII characters.\n\n"
                                   "These file names were not added.");
                */
                }
            break;
            }
        case WILLUSGUIACTION_REPAINT:
            if (control->handle==k2gui->mainwin.handle)
                k2gui_osdep_main_repaint(changing);  /* Calls k2gui_main_repaint() */
            break;
        /*
        ** Destroy main window last, which will send the WILLUSGUIACTION_DESTROY message.
        */
        case WILLUSGUIACTION_CLOSE:
        case WILLUSGUIACTION_ESC_PRESS:
            k2gui_save_settings(0,&k2gui->k2conv->k2settings,&k2gui->cmdxtra,"Last Settings");
            k2gui_winposition_save();
            k2gui_destroy_mainwin();
            break;
        case WILLUSGUIACTION_DESTROY:
            k2gui_quit();
            break;
        }
    }


static int k2gui_view_textbuf(char *buf,char *title,char *button1,char *button2)

    {
    int status;
    double fontsize;
    WILLUSGUIRECT wrect,rect;

    willusgui_window_get_rect(&k2gui->mainwin,&wrect);
    rect=wrect;
    rect.left += 40;
    rect.right -= 40;
    rect.top += 40;
    rect.bottom -= 40;
    fontsize=(wrect.right-wrect.left)*.020;
    if (fontsize > 16.)
        fontsize = 16.;
    winmbox_set_font("Courier New");
    status=willusgui_message_box(&k2gui->mainwin,title,title,button1,button2,NULL,
           buf,strlen(buf),
           fontsize,
           (wrect.right-wrect.left),
           0xffb080,NULL,&rect,1);
    winmbox_set_font("");
    return(status);
    }


static void k2gui_view_source(void)

    {
    char filename[MAXFILENAMELEN];

    k2gui_get_selected_source_file(filename);
    if (filename[0]!='\0')
        willusgui_open_file_ex(filename);
    }

static void k2gui_display_info(void)

    {
    char *buf;
    char buf0[MAXFILENAMELEN+128];
    int *pagelist;
    WILLUSGUIRECT wrect,rect;
    char filename[MAXFILENAMELEN];
    double fontsize;

    k2gui_get_selected_source_file(filename);
    if (filename[0]=='\0')
        return;
    pagelist_get_array(&pagelist,k2gui->k2conv->k2settings.pagelist);
    winmbox_wait_end();
    winmbox_wait(k2gui->mainwin.handle,"Getting file info...",0);
    k2file_get_info(filename,pagelist,&buf);
    winmbox_wait_end();
    if (pagelist!=NULL)
        free(pagelist);
    if (buf==NULL)
        {
        buf=buf0;
        sprintf(buf,"FILE: %s\r\n\r\nCannot obtain information.\r\n",filename);
        }
    willusgui_window_get_rect(&k2gui->mainwin,&wrect);
    rect=wrect;
    rect.left += 40;
    rect.right -= 40;
    rect.top += 40;
    rect.bottom -= 40;
    fontsize=(wrect.right-wrect.left)*.020;
    if (fontsize > 16.)
        fontsize = 16.;
    winmbox_set_font("Courier New");
    willusgui_message_box(&k2gui->mainwin,
           "File Info",
           filename,
           "*&DISMISS",NULL,NULL,
           buf,strlen(buf),
           fontsize,
           (wrect.right-wrect.left),
           0xffb080,NULL,&rect,1);
    winmbox_set_font("");
    if (buf!=NULL && buf!=buf0)
        free(buf);
    }


static void k2gui_get_selected_source_file(char *filename)

    {
    int *selected;
    int n,index,maxsel;
    WILLUSGUICONTROL *filelistbox;
    static char *funcname="k2gui_get_selected_source_file";

    /* Get selected file name */
    filename[0]='\0';
    maxsel=k2gui->k2conv->k2files.n;
    willus_mem_alloc_warn((void **)&selected,sizeof(int)*maxsel,funcname,10);
    filelistbox=k2gui_control_by_name("file list");
    if (filelistbox==NULL)
        k2gui_error_out("Can't find file list control!");
    n=willusgui_control_listbox_get_selected_items_count(filelistbox,selected,maxsel);
    if (n==0)
        index=0;
    else
        index=selected[0];
    willus_mem_free((double **)&selected,funcname);
    willusgui_control_listbox_get_item_text(filelistbox,index,filename);
    if (filename[0]=='\0')
        k2gui_messagebox(0,"Convert","No files selected for conversion.");
    }


static int k2gui_set_device_from_listbox(WILLUSGUICONTROL *control)

    {
    char buf[32];

    willusgui_control_dropdownlist_get_selected_item(control,buf);
    if (buf[0]!='\0')
        {
        int dpc,j;

        dpc=devprofiles_count();
        for (j=0;j<dpc;j++)
            {
            if (!strcmp(buf,devprofile_name(j)))
                break;
            }
        if (j<dpc)
            {
            k2settings_sprintf(NULL,&k2gui->k2conv->k2settings,"-dev %s",devprofile_alias(j));
            return(1);
            }
        }
    return(0);
    }


static WILLUSGUICONTROL *k2gui_control_with_focus(int *index)

    {
    void *focuswin;
    int i;

    if (index!=NULL)
        (*index)=-999;
    focuswin = willusgui_control_handle_with_focus();
    if (focuswin==k2gui->mainwin.handle)
        {
        if (index!=NULL)
            (*index)=-1;
        return(&k2gui->mainwin);
        }
    for (i=0;i<k2gui->ncontrols;i++)
        if (focuswin==k2gui->control[i].handle)
            break;
    /* No recognizeable control has focus */
    if (i>=k2gui->ncontrols)
        return(NULL);
    if (index!=NULL)
        (*index)=i;
    return(&k2gui->control[i]);
    }


static void k2gui_update_controls(void)

    {
/*
char buf[256];
int status;
sprintf(buf,"@k2gui_update_controls, needs_redraw=%d",needs_redraw);
status=willusgui_message_box(&k2gui->mainwin,"Debug",buf,
"*&OK","","",NULL,0,24,600,0xe0e0e0,NULL,NULL,1);
printf("@k2gui_update_controls\n");
*/
    /* Make checkboxes consistent */
    if (k2gui!=NULL && k2gui->k2conv!=NULL)
        k2pdfopt_settings_quick_sanity_check(&k2gui->k2conv->k2settings);
    if (needs_redraw!=2)
        needs_redraw=1;
    willusgui_set_ime_notify(1);
    willusgui_control_redraw(&k2gui->mainwin,1);
    }


static void k2gui_error_out(char *message)

    {
    k2gui_messagebox(0,"Critical Error",message);
    exit(200);
    }


void k2gui_window_minsize(int *width_pixels,int *height_pixels)

    {
    (*width_pixels) = K2WIN_MINWIDTH;
    (*height_pixels) = K2WIN_MINHEIGHT;
    }


void k2gui_quit(void)

    {
    willusgui_send_quit_message();
    }


int k2gui_redbox(int retval,char *title,char *fmt,...)

    {
    va_list args;
    char buf[500];
    static int bcolors[3]={0xd0a080,0xd0a080,0xd0a080};

    va_start(args,fmt);
    vsprintf(buf,fmt,args);
    willusgui_message_box(&k2gui->mainwin,title,buf,"*&OK",NULL,NULL,
                               NULL,0,24,600,0xe08080,bcolors,NULL,1);
    return(retval);
    }


int k2gui_messagebox(int retval,char *title,char *fmt,...)

    {
    va_list args;
    char buf[500];
    static int bcolors[3]={0x6060b0,0xf0f0f0,0xf0f0f0};

    va_start(args,fmt);
    vsprintf(buf,fmt,args);
    willusgui_message_box(&k2gui->mainwin,title,buf,"*&OK",NULL,NULL,
                               NULL,0,24,600,0xe0e0e0,bcolors,NULL,1);
    return(retval);
    }


int k2gui_get_text(char *title,char *message,char *button1,char *button2,
                   char *textbuf,int maxlen)

    {
    static int bcolors[3] = {0x6060b0,0xf0f0f0,0xf0f0f0};
    int maxwidth,bgcolor;

    maxwidth=600;
    bgcolor=0xffffa0;
    return(willusgui_message_box(&k2gui->mainwin,title,message,button1,button2,NULL,
                                   textbuf,maxlen,k2gui->font.size,maxwidth,bgcolor,
                                   bcolors,NULL,1));
    }


void k2gui_add_file(char *filename)

    {
    k2pdfopt_files_add_file(&k2gui->k2conv->k2files,filename);
    willusgui_control_listbox_add_item(&k2gui->control[0],filename);
    }


static void k2gui_save_settings_to_file(void)

    {
    int status,size;
    char *filename;
    static char *funcname="k2gui_save_settings_to_file";
    static int bcolors[3]={0x6060b0,0xf0f0f0,0xf0f0f0};
    char buf[512];

    size=512;
    willus_mem_alloc_warn((void **)&filename,size,funcname,10);
    status=willusgui_file_select_dialog(filename,size-1,"Text files\0*.txt\0\0\0",
                                        "Select a save file","txt",1);
    if (status)
        {
        FILE *out;
        if (wfile_status(filename)!=0)
            {
            sprintf(buf,"File %s already exists?  Overwrite it?",filename);
            status=willusgui_message_box(&k2gui->mainwin,"Overwrite settings?",buf,
                                        "&YES (Overwrite)","*&NO (Cancel)","",
                                        NULL,0,24,600,0xe0e0e0,bcolors,NULL,1);
            if (status!=1)
                {
                willus_mem_free((double **)&filename,funcname);
                return;
                }
            }
        out=fopen(filename,"w");
        if (out==NULL)
            {
            sprintf(buf,"Cannot open file %s for overwriting.",filename);
            status=willusgui_message_box(&k2gui->mainwin,"Cannot write file",buf,
                                        "*&OK","","",NULL,0,24,600,0xe0e0e0,bcolors,NULL,1);
            }
        else
            {
            int i;

            for (i=-1;i<=4;i++)
                {
                char envname[128];
                char *cmdbuf;

                if (i<0)
                    strcpy(envname,"K2PDFOPT");
                else
                    sprintf(envname,"K2PDFOPT_CUSTOM%d",i);
                willus_mem_alloc_warn((void **)&cmdbuf,4096,funcname,10);
                if (!wsys_get_envvar_ex(envname,cmdbuf,4095))
                    fprintf(out,"%s=%s\n",envname,cmdbuf);
                willus_mem_free((double **)&cmdbuf,funcname);
                }
            if (fclose(out))
                {
                sprintf(buf,"Error writing settings to file %s.",filename);
                status=willusgui_message_box(&k2gui->mainwin,"Error",buf,
                                            "*&OK","","",NULL,0,24,600,0xe0e0e0,bcolors,NULL,1);
                }
            else
                {
                sprintf(buf,"Settings successfully saved to file %s.",filename);
                status=willusgui_message_box(&k2gui->mainwin,"Success",buf,
                                            "*&OK","","",NULL,0,24,600,0xe0e0e0,bcolors,NULL,1);
                }
            }
        }
    willus_mem_free((double **)&filename,funcname);
    }


static void k2gui_restore_settings_from_file(void)

    {
    int status,size;
    char *filename;
    static char *funcname="k2gui_restore_settings_from_file";
    static int bcolors[3]={0x6060b0,0xf0f0f0,0xf0f0f0};
    char buf[512];

    size=512;
    willus_mem_alloc_warn((void **)&filename,size,funcname,10);
    status=willusgui_file_select_dialog(filename,size-1,"Text files\0*.txt\0\0\0",
                                        "Select a settings file","txt",0);
    if (status)
        {
        FILE *f;
        f=fopen(filename,"r");
        if (f==NULL)
            {
            sprintf(buf,"Cannot open settings file %s for reading.",filename);
            status=willusgui_message_box(&k2gui->mainwin,"Cannot open settings file",buf,
                                        "*&OK","","",NULL,0,24,600,0xe0e0e0,bcolors,NULL,1);
            }
        else
            {
            char *cmdbuf;

            k2gui_clear_envvars();
            willus_mem_alloc_warn((void **)&cmdbuf,4096,funcname,10);
            while (fgets(cmdbuf,4095,f)!=NULL)
                {
                int i;

                if (cmdbuf[0]==';')
                    continue;
                /* Get rid of CR/LF */
                clean_line(cmdbuf);
                for (i=0;cmdbuf[i]!='\0' && cmdbuf[i]!='=';i++);
                if (cmdbuf[i]=='\0')
                    continue;
                cmdbuf[i]='\0';
                clean_line(cmdbuf);
                if (strnicmp(cmdbuf,"k2pdfopt",8))
                    continue;
                wsys_set_envvar(cmdbuf,&cmdbuf[i+1],0);
                }
            willus_mem_free((double **)&cmdbuf,funcname);
            fclose(f);
            /* Apply K2PDFOPT_CUSTOM0 */
            k2gui_get_settings(0,&k2gui->k2conv->k2settings,&k2gui->cmdxtra);
            parse_cmd_args(k2gui->k2conv,&k2gui->cmdxtra,NULL,NULL,1,1);
            /* Completely re-draw main window */
            force_repaint=1;
            k2gui_main_repaint(0);
            sprintf(buf,"Settings restored from file %s.",filename);
            status=willusgui_message_box(&k2gui->mainwin,"Success",buf,
                                        "*&OK","","",NULL,0,24,600,0xe0e0e0,bcolors,NULL,1);
            }
        }
    willus_mem_free((double **)&filename,funcname);
    }


static void k2gui_clear_envvars(void)

    {
    int i;

    wsys_set_envvar("K2PDFOPT","",0);
    for (i=0;i<=4;i++)
        {
        char buf[128];

        sprintf(buf,"K2PDFOPT_CUSTOM%d",i);
        wsys_set_envvar(buf,"",0);
        }
    }


static void k2gui_add_files(void)

    {
    static char *funcname="k2gui_add_files";
    char *filename;
    static char *allowed_files="PDF files\0*.pdf\0"
                               "DJVU files\0*.djvu\0"
                               "CBZ files\0*.cbz\0"
                               "All files\0*\0\0\0";
    int size,status;

/*
printf("Calling wincomdlg...\n");
*/
    size=16384;
    willus_mem_alloc_warn((void **)&filename,size,funcname,10);
    status=willusgui_file_select_dialog(filename,size-1,allowed_files,"Select source file",
                                        "pdf",0);
    if (status)
        {
        char *p;
        char basepath[512];

        if (wfile_status(filename)!=2)
            k2gui_add_file(filename);
        else
            {
            strcpy(basepath,filename);
            for (p=&filename[strlen(filename)+1];p[0]!='\0';p=&p[strlen(p)+1])
                {
                char fullname[512];

                wfile_fullname(fullname,basepath,p);
/* printf("fullname = '%s'\n",fullname); */
                k2gui_add_file(fullname);
                }
            }
        }
    willus_mem_free((double **)&filename,funcname);
    }


static void k2gui_add_folder(void)

    {
    char foldername[MAXFILENAMELEN];
    int status;

    status=willusgui_folder_select(foldername,MAXFILENAMELEN-1);
    if (status)
        k2gui_add_file(foldername);
    }


static int k2gui_determine_fontsize(void)

    {
    WILLUSGUIRECT rect;
    int fontsize;

    willusgui_window_get_rect(&k2gui->mainwin,&rect);
    fontsize=(rect.right-rect.left)/47;
    if (fontsize > 28)
        fontsize = 28;
    return(fontsize);
    }


/*
** Add child windows / controls to main window
*/
static void k2gui_add_children(int already_drawn)

    {
    int i,j,nr,xmar,linesize,eheight,w,h,ww,fs,f2,f4,wmax;
    /*
    int wh;
    */
    int xmin,xmax,ymin,ymax;
    int x1,y1,x0,y0,w1,ybmax;
    int pmbw; /* Preview magnification button width */
    double fm;
    /* static double fontscale=0.; */
    WILLUSGUIRECT _crect,*crect;
    WILLUSGUICONTROL *control,*flcontrol;
    WILLUSGUICONTROL *focus_control;
    STRBUF *settings,_settings;
    K2PDFOPT_SETTINGS *k2settings;

/*    
char buf[256];
int status;
sprintf(buf,"@k2gui_add_children, already_drawn=%d",already_drawn);
status=willusgui_message_box(&k2gui->mainwin,"Debug",buf,
"*&OK","","",NULL,0,24,600,0xe0e0e0,NULL,NULL,1);
*/
/*
    {
    HWND dummy;
    DWORD bclass;

    dummy = CreateWindow("button",NULL,WS_CHILD|BS_OWNERDRAW,
                         0,0,0,0,k2wingui->hwnd,(HMENU)0,k2wingui->hinst,NULL);
    bclass = GetClassLong(dummy,GCL_STYLE);
    SetClassLong(dummy,GCL_STYLE,bclass & ~CS_DBLCLKS);
    DestroyWindow(dummy);
    }
*/
#if (WILLUSDEBUGX & 0x2000)
printf("@k2gui_add_children(already_drawn=%d)\n",already_drawn);
#endif
    if (!already_drawn)
        {
        focus_control=k2gui_control_with_focus(NULL);
        k2gui_destroy_children();
        }
    else
        {
        k2gui->ncontrols=0;
        focus_control=NULL;
        }
    /* Get command line */
    settings=&_settings;
    strbuf_init(settings);
    k2settings=&k2gui->k2conv->k2settings;
    k2gui_settings_to_cmdline(settings,k2settings);
    crect=&_crect;
    willusgui_window_get_useable_rect(&k2gui->mainwin,crect);
    ww = crect->right-crect->left;
    /*
    wh = crect->bottom-crect->top;
    */
    /* fontscale calculation:  For Calibri = 1.1, for Arial = 1.0 */
    /*
    if (fontscale<0.1)
        {
        WILLUSGUIRECT r1;
        WILLUSGUIFONT f1;
        int i,rectsum,ssum;

        willusgui_font_init(&f1);
        for (rectsum=ssum=0,i=10;i<25;i++)
            {
            f1.size=i;
            willusgui_font_get(&f1);
            willusgui_window_text_extents(&k2gui->mainwin,&f1,"0123456789",&r1);
            rectsum+=(r1.right-r1.left);
            ssum+=i;
            }
        willusgui_font_release(&f1);
        fontscale = (double)4.63*ssum/rectsum;
        if (fontscale < 0.8 || fontscale > 1.25)
            fontscale = 1.0;
        }
    k2gui->font.size=fs;
    */
    nr=(crect->bottom*.3-crect->top)/k2gui->font.size-3.;
    /* Windows weirdness--works best if nr is even */
    nr=nr&(~1);
    fs=k2gui->font.size;
    f2=fs/2;
    f4=fs/4;
    xmar = f2;
    eheight = fs*1.31;
    linesize = fs*1.45;
    x0 = crect->left+xmar;
    y0 = crect->top+fs*1.55;
    wmax = 0.6*ww;
    /*
    ** listbox[0].text = "File list"
    */
    for (i=0;i<1;i++)
        {
        int recreate;

        x1 = x0;
        w = wmax;
        y1 = y0;
        h = k2gui->font.size*(nr+1);
        control=k2gui_next_control();
        recreate = (!already_drawn || control->handle==NULL);
        if (recreate)
            {
            willusgui_control_init(control);
            control->rect.left=x1;
            control->rect.top=y1;
            control->rect.right=x1+w-1;
            control->rect.bottom=y1+h-1;
            control->font.size = k2gui->font.size;
            willusgui_font_get(&control->font);
            strcpy(control->name,"File list");
            control->type=WILLUSGUICONTROL_TYPE_LISTBOX;
            control->parent=&k2gui->mainwin;
            strcpy(control->label,"File list");
            control->labelx=x1;
            control->labely=y1;
            control->labeljust=6;
            control->attrib=WILLUSGUICONTROL_ATTRIB_MULTISELECT;
            willusgui_control_create(control);
            filebox_populate();
            /* Windows Weirdness */
            control->rect.right++;
            control->rect.bottom=control->rect.top+k2gui->font.size*nr+2;
            }
        else
            willusgui_control_redraw(control,0);
        /*
        willusgui_window_text_render(&k2gui->mainwin,&k2gui->font,"File list",
                                        x1,y1,0x000000,-1,6,NULL);
        */
        flcontrol=control;
        }

    /* Buttons by file list */
    x0 = k2gui->control[k2gui->ncontrols-1].rect.right;
    y0 = k2gui->control[k2gui->ncontrols-1].rect.top - linesize;
    {
    double spacing;
    spacing=fs/4;
    if (spacing<2)
        spacing=2;
    for (x1=x0,j=0,i=4;i>=0;i--,j++,x1-=(w+spacing))
        {
        double xl,padding;
        static char *button_label[5]={"&INFO","VIEW","&ADD FILE","ADD FOLDER","&REMOVE ITEM"};
        WILLUSGUIRECT trect;

        xl = 1.00;
        willusgui_window_text_extents(&k2gui->mainwin,&k2gui->font,button_label[i],&trect);
        padding = 0.2;
        w = trect.right*(1.+padding);
        if (i==0)
            w *= (1.1+padding);
        y1 = y0;
        h = k2gui->font.size*(xl+.4);
        control=&k2gui->control[k2gui->ncontrols+i];
        if (!already_drawn)
            {
            willusgui_control_init(control);
            strcpy(control->name,button_label[i]);
            strcpy(control->label,button_label[i]);
            control->color=0xd0d0ff;
            control->font.size = k2gui->font.size*xl;
            willusgui_font_get(&control->font);
            control->rect.left = x1-w;
            control->rect.top = y1;
            control->rect.right = x1-1;
            control->rect.bottom = y1+h-1;
            control->type=WILLUSGUICONTROL_TYPE_BUTTON;
            control->index=100+k2gui->ncontrols+i;
            control->parent=&k2gui->mainwin;
            willusgui_control_create(control);
            }
        else
            willusgui_control_redraw(control,0);
        }
    }
    k2gui->ncontrols+=j;

    /* Custom settings buttons */
    {
    int ncustom;

    ncustom=7;
    xmin=ymin=9999;
    xmax=ymax=0;
    wmax = 0.2*ww;
    x0 = k2gui->control[0].rect.right+f4;
    y0 = crect->top + f4/2;
    for (i=0;i<ncustom;i++)
        {
        double xl;
        double spacing,padding;

        xl = 0.9; /* 1.15; */
        padding = 1.15;
        spacing = 1.2;
        w = wmax*0.85;
        x1 = x0 + wmax/2 - w/2;
        y1 = y0 + linesize*1.1 + i*xl*fs*spacing;
        h = fs*xl*padding;
        control=k2gui_next_control();
        if (!already_drawn)
            {
            willusgui_control_init(control);
            k2gui_get_custom_name(i+1,control->name,31);
            strcpy(control->label,control->name);
            control->flags=i+1;
            control->color=0xffffd0;
            control->font.size=k2gui->font.size*xl;
            willusgui_font_get(&control->font);
            control->rect.left = x1;
            control->rect.top = y1;
            control->rect.right = x1+w-1;
            control->rect.bottom = y1+h-1;
            control->type=WILLUSGUICONTROL_TYPE_BUTTON;
            control->parent=&k2gui->mainwin;
            }
        if (already_drawn)
            willusgui_control_redraw(control,0);
        else
            willusgui_control_create(control);
        if (x1<xmin)
            xmin=x1;
        if (x1+w>xmax)
            xmax=x1+w;
        if (y1<ymin)
            ymin=y1;
        if (y1+h>ymax)
            ymax=y1+h;
        }
    ymin = y0+.45*linesize;
    ymax += k2gui->font.size/4;
    xmin -= k2gui->font.size/2;
    xmax += k2gui->font.size/2;
    {
    static char *cps="Custom Presets";
    static char *cah[1]={"(Press and hold to save.)"};
    WILLUSGUIFONT font;
    WILLUSGUIRECT r1;

    y1=ymin+fs/2;
    willusgui_window_text_extents(&k2gui->mainwin,&k2gui->font,cps,&r1);
    willusgui_window_text_render(&k2gui->mainwin,&k2gui->font,cps,
                              (xmax+xmin)/2-r1.right/2,y1,0,-1,6,NULL);
    willusgui_font_init(&font);
    font.size=(int)(fs*.7);
    willusgui_font_get(&font);
    y1 -= fs/4;
    for (i=0;i<1;i++)
        {
        WILLUSGUIRECT r2;
        willusgui_window_text_extents(&k2gui->mainwin,&font,cah[i],&r2);
        willusgui_window_text_render(&k2gui->mainwin,&font,cah[i],
                              (xmax+xmin)/2-r2.right/2,y1+r2.bottom,0,-1,6,NULL);
        y1 += r2.bottom*1.1;
        }
    willusgui_font_release(&font);
    /* Box around group of buttons */
    willusgui_window_draw_line(&k2gui->mainwin,(xmin+xmax)/2-r1.right/2-f4,ymin,xmin,ymin,0,0);
    willusgui_window_draw_line(&k2gui->mainwin,xmin,ymin,xmin,ymax,0,0);
    willusgui_window_draw_line(&k2gui->mainwin,xmin,ymax,xmax,ymax,0,0);
    willusgui_window_draw_line(&k2gui->mainwin,xmax,ymax,xmax,ymin,0,0);
    willusgui_window_draw_line(&k2gui->mainwin,xmax,ymin,(xmin+xmax)/2+r1.right/2+f4,ymin,0,0);
    }
    } /* Custom presets */

    /*
    ** Device select menu
    */
    {
    int dpc;

    dpc=devprofiles_count();
    x1 = xmax + f4;
    y1 = crect->top + f4/2 + k2gui->font.size - 4;
    w = ww-f4-x1;
    h = k2gui->font.size*10;
    control=k2gui_next_control();
    if (!already_drawn)
        {
        willusgui_control_init(control);
        strcpy(control->name,"Device");
        control->flags=0;
        control->color=0;
        control->font.size=k2gui->font.size;
        willusgui_font_get(&control->font);
        control->rect.left = x1;
        control->rect.top = y1;
        control->rect.right = x1+w-1;
        control->rect.bottom = y1+h-1;
        control->type=WILLUSGUICONTROL_TYPE_DROPDOWNLIST;
        control->parent=&k2gui->mainwin;
        strcpy(control->label,"Device:");
        control->labeljust=6;
        control->labelx=x1;
        control->labely=y1+2;
        willusgui_control_create(control);
        willusgui_control_listbox_clear(control);
        for (i=0;i<dpc;i++)
            willusgui_control_listbox_add_item(control,devprofile_name(i));
        }
    else
        willusgui_control_redraw(control,0);
    /* Determine selected device */
    if (settings->s!=NULL && (i=in_string(settings->s,"-dev "))>=0)
        {
        int j;
        char buf[16];

        for (j=i+5;j-(i+5)<16 && settings->s[j]!=' ' && settings->s[j]!='\0';j++)
            buf[j-(i+5)]=settings->s[j];
        buf[j-(i+5)]='\0';
        for (j=0;j<dpc;j++)
            if (!strcmp(devprofile_alias(j),buf))
                break;
        if (j<dpc)
            willusgui_control_listbox_select_item(control,devprofile_name(j));
        }
    else
        {
        int j;
        for (j=0;j<dpc;j++)
            if (!stricmp(devprofile_alias(j),K2PDFOPT_DEFAULT_DEVICE))
                break;
        if (j>=dpc)
            j=0;
        willusgui_control_listbox_select_item(control,devprofile_name(j));
        }
    }

    fm = 0.9;
    h=eheight*fm;
    if (h&1)
        h++;
    y1 += h*1.60;
    w1 = h*4.25;
    /* Device width up/down control */
    for (i=0;i<3;i++)
        {
        char buf[32];
        static char *names[]={"devwidth","devheight","devdpi"};
        static char *labels[]={"Width","Height","DPI"};

        control=k2gui_next_control();
        if (!already_drawn)
            {
            willusgui_control_init(control);
            strcpy(control->name,names[i]);
            control->flags=0;
            control->color=0xffb060;
            control->font.size=k2gui->font.size*fm;
            willusgui_font_get(&control->font);
            control->rect.left = x1 + h*1.75;
            control->rect.top = y1;
            control->rect.right = x1 + w1;
            control->rect.bottom = y1+h-1;
            control->type=WILLUSGUICONTROL_TYPE_UPDOWN;
            control->parent=&k2gui->mainwin;
            strcpy(control->label,labels[i]);
            control->labeljust=0;
            control->labelx=x1;
            control->labely=y1 + h*.15;
            willusgui_control_create(control);
            }
        else
            willusgui_control_redraw(control,0);
        if (i==0)
            {
#if (WILLUSDEBUGX & 0x2000)
printf("dst_userwidth = %g\n",k2settings->dst_userwidth);
printf("dst_userwidth_units = %d\n",k2settings->dst_userwidth_units);
#endif
            if (k2settings->dst_userwidth_units==UNITS_PIXELS)
                sprintf(buf,"%d",(int)(k2settings->dst_userwidth+.5));
            else
                sprintf(buf,"%.2f",k2settings->dst_userwidth);
            }
        else if (i==1)
            {
            if (k2settings->dst_userheight_units==UNITS_PIXELS)
                sprintf(buf,"%d",(int)(k2settings->dst_userheight+.5));
            else
                sprintf(buf,"%.2f",k2settings->dst_userheight);
            }
        else
            sprintf(buf,"%d",k2settings->dst_userdpi);
        willusgui_control_set_text(control,buf);
        if (i<2)
            {
            int units;
            control=k2gui_next_control();
            if (!already_drawn)
                {
                int ii;
                willusgui_control_init(control);
                strcpy(control->name,i==0?"widthunits":"heightunits");
                control->flags=0;
                control->color=0;
                control->font.size=k2gui->font.size*fm;
                willusgui_font_get(&control->font);
                control->rect.left = x1+w1+h/6;
                control->rect.top = y1-2;
                control->rect.right = control->rect.left + h*2.3;
                control->rect.bottom = control->rect.top+6*h;
                control->type=WILLUSGUICONTROL_TYPE_DROPDOWNLIST;
                control->parent=&k2gui->mainwin;
                /*
                strcpy(control->label,"Device:");
                control->labeljust=6;
                control->labelx=x1;
                control->labely=y1+2;
                */
                willusgui_control_create(control);
                willusgui_control_listbox_clear(control);
                for (ii=0;unitname[ii][0]!='\0';ii++)
                    willusgui_control_listbox_add_item(control,unitname[ii]);
                }
            else
                willusgui_control_redraw(control,0);
            units = i==0 ? k2settings->dst_userwidth_units
                         : k2settings->dst_userheight_units;
            if (units>=0 && units<=4)
                willusgui_control_listbox_select_item(control,unitname[units]);
            }
        y1 += h*1.3;
        }

    /*
    ** Mode select menu
    */
    {
    static char *modes[]={"default","copy","trim","fitwidth","fitpage","2-column","crop","concat",""};
    int nmodes;

    for (nmodes=0;modes[nmodes][0]!='\0';nmodes++);
    x1 = xmax + f4;
    w = ww-f4-x1;
    h = k2gui->font.size*10;
    y1 += k2gui->font.size*0.8;
    if (k2gui->font.size == 15)
       y1--;
    if (k2gui->font.size == 13)
       y1-=2;
    control=k2gui_next_control();
    if (!already_drawn)
        {
        willusgui_control_init(control);
        strcpy(control->name,"Mode");
        control->flags=0;
        control->color=0;
        control->font.size=k2gui->font.size;
        willusgui_font_get(&control->font);
        control->rect.left = x1;
        control->rect.top = y1;
        control->rect.right = x1+w-1;
        control->rect.bottom = y1+h-1;
        control->type=WILLUSGUICONTROL_TYPE_DROPDOWNLIST;
        control->parent=&k2gui->mainwin;
        strcpy(control->label,"Conversion Mode:");
        control->labeljust=6;
        control->labelx=x1;
        control->labely=y1+2;
        willusgui_control_create(control);
        willusgui_control_listbox_clear(control);
        for (i=0;i<nmodes;i++)
            willusgui_control_listbox_add_item(control,modes[i]);
        }
    else
        willusgui_control_redraw(control,0);
    /* Determine selected mode */
/*
printf("settings->s='%s'\n",settings->s);
*/
    if (settings->s!=NULL && (i=in_string(settings->s,"-mode "))>=0)
        {
        int j;

        /* Kludge to correctly select "fitpage", v2.15 */
        if (!strnicmp(&settings->s[i+6],"fp",2) || !strnicmp(&settings->s[i+6],"fitp",4))
            j=4;
        /* v2.35--correctly set mode to "crop" */
        else if (!strnicmp(&settings->s[i+6],"cr",2))
            j=6;
        else if (!strnicmp(&settings->s[i+6],"cc",2) || !strnicmp(&settings->s[i+6],"con",3))
            j=7;
        else
            {
            for (j=0;j<nmodes;j++)
                if (tolower(settings->s[i+6])==tolower(modes[j][0]))
                    break;
            if (j>=nmodes)
                j=0;
            }
        willusgui_control_listbox_select_item(control,modes[j]);
        }
    else
        willusgui_control_listbox_select_item(control,modes[0]);
    }

    /*
    ** Preview pane
    */
    {
    int yb,ppleft,ppright,ppbottom,ppbb;

    ppleft=0; /* Avoid compiler warning */
    {
    x1 = xmin;
    w = ww-f4-x1;
    y1 += k2gui->font.size*1.8;
    h = crect->bottom - f4 - k2gui->font.size*1.2 - y1;
    control=k2gui_next_control();
    if (!already_drawn || control->handle==NULL)
        {
        static int firstcall=1;
        int size;

        if (!firstcall)
            size=control->sbitmap_size;
        else
            size=0;
        if (!already_drawn)
            willusgui_control_init(control);
        if (!firstcall)
            control->sbitmap_size=size;
        firstcall=0;
        strcpy(control->name,"previewwin");
        control->flags=0;
        control->color=0;
        control->font.size=k2gui->font.size*2;
        willusgui_font_get(&control->font);
        ppleft=control->rect.left = x1;
        control->rect.top = y1;
        ppright=control->rect.right = x1+w-1;
        ppbottom=control->rect.bottom = y1+h-1;
        control->type=WILLUSGUICONTROL_TYPE_SCROLLABLEBITMAP;
        control->parent=&k2gui->mainwin;
        strcpy(control->label,"");
        /* Before creating, need bmp assigned. */
        if (k2gui->preview_processing)
            control->obmp=&k2gui->pworking;
        else if (k2gui->pbitmap.width==0)
            control->obmp=&k2gui->pviewbitmap;
        else
            control->obmp=&k2gui->pbitmap;
/*
printf("Calling control_create() for previewwin.\n");
*/
        willusgui_control_create(control);
/*
printf("    Preview bitmap created w/control->index=%d, index=%d\n",control->index,k2gui->ncontrols-1);
printf("    control->handle=%p\n",control->handle);
*/
        }
    else
        {
        willusgui_control_redraw(control,0);
        ppbottom=control->rect.bottom;
        }
    }

    /* Preview page number select */
    {
    WILLUSGUIRECT extents;
    static char *ppname="Preview page: ";

    control=k2gui_next_control();
    willusgui_window_text_extents(&k2gui->mainwin,&k2gui->font,ppname,&extents);
    x1 = xmin+extents.right;
    y1 += h+1;
    h = eheight;
    if (!already_drawn)
        {
        willusgui_control_init(control);
        strcpy(control->name,"previewpage");
        control->flags=0;
        control->color=0xffd0ff;
        control->font.size=k2gui->font.size;
        willusgui_font_get(&control->font);
        control->rect.left = x1;
        control->rect.top = y1;
        control->rect.right = x1 + h*5;
        control->rect.bottom = y1+h-1;
        control->type=WILLUSGUICONTROL_TYPE_UPDOWN2;
        control->parent=&k2gui->mainwin;
        strcpy(control->label,ppname);
        control->labeljust=2;
        control->labelx=x1;
        control->labely=y1 + h*.15;
        willusgui_control_create(control);
        }
    else
        willusgui_control_redraw(control,0);
    ppbb=control->rect.bottom = y1+h-1;
    {
    char buf[16];

    if (k2settings->preview_page<1)
        k2settings->preview_page=1;
    sprintf(buf,"%d",k2settings->preview_page);
    willusgui_control_set_text(control,buf);
    x1 = control->rect.right+h*0.3;
    }
    }

    /* Preview button */
    for (i=0;i<1;i++)
        {
        control=k2gui_next_control();
        if (!already_drawn)
            {
            willusgui_control_init(control);
            control->rect.left=x1;
            control->rect.top=y1;
            control->rect.right=ppright;
            control->rect.bottom=ppbb;
            control->font.size=k2gui->font.size;
            willusgui_font_get(&control->font);
            control->type=WILLUSGUICONTROL_TYPE_BUTTON;
            control->parent=&k2gui->mainwin;
            }
        control->color=k2gui->preview_processing?0x806080:0xffd0ff;
        strcpy(control->name,k2gui->preview_processing?"Cancel":"Pre&view");
        strcpy(control->label,control->name);
        if (already_drawn)
            willusgui_control_redraw(control,0);
        else
            willusgui_control_create(control);
        }

    /* Preview magnification buttons */
    pmbw = ww*.03;
    if (pmbw > 64)
        pmbw=64;
    else if (pmbw < 24)
        pmbw=24;
    for (yb=ppbottom,i=0;i<3;i++)
        {
        int bh,dx;
        static char *bname[3]={"_magminus_","_magplus_","_fitpage_"};

        dx = ww*.003;
        if (dx < 3)
            dx=3;
        if (i<=1)
            bh=pmbw;
        else
            bh=pmbw*35/32;
        control=k2gui_next_control();
        if (!already_drawn)
            {
            willusgui_control_init(control);
            control->rect.right=ppleft-dx;
            control->rect.bottom=yb;
            control->rect.left=control->rect.right-pmbw+1;
            control->rect.top=control->rect.bottom-bh+1;
            control->font.size=k2gui->font.size;
            willusgui_font_get(&control->font);
            control->type=WILLUSGUICONTROL_TYPE_BUTTON;
            control->color=0xffd0ff;
            strcpy(control->name,bname[i]);
            strcpy(control->label,bname[i]);
            control->parent=&k2gui->mainwin;
            }
        if (already_drawn)
            willusgui_control_redraw(control,0);
        else
            willusgui_control_create(control);
        yb -= bh - dx + 4;
        }
    } /* End preview pane & buttons */


    /* Edit boxes */
    /*
    ** cmd arg box needs name:  "cmdline args"
    */
    {
    int bw;

    bw=eheight*2.5;
    x0=crect->left+xmar;
    y0=k2gui->control[0].rect.bottom+fs*1.4;
    w= k2gui->control[0].rect.right - x0;
    for (y1=y0-eheight*0.9,i=0;i<4;i++)
        {
        static char *label[]={"Output Folder:","Env. var:","Additional options:","Command-line version of options:"};
        static char *name[]={"opfolder","env","extra","cmdline args"};
        WILLUSGUIRECT r1;

        x1=x0;
        /* v2.32: Incorporate label into control */
        /*
        willusgui_window_text_render(&k2gui->mainwin,&k2gui->font,label[i],x1,
                                         y1+(i<2?eheight*.1:0),0,-1,0,NULL);
        willusgui_window_text_extents(&k2gui->mainwin,&k2gui->font,label[i],&r1);
        */
        control=k2gui_next_control();
        if (!already_drawn)
            {
            willusgui_control_init(control);
            if (i==0)
                control->attrib |= WILLUSGUICONTROL_ATTRIB_READONLY;
            else if (i==3)
                control->attrib |= (WILLUSGUICONTROL_ATTRIB_MULTILINE | WILLUSGUICONTROL_ATTRIB_READONLY);
            strcpy(control->label,label[i]);
            control->labelx=x1;
            control->labely=y1+(i<2?eheight*.1:0);
            control->labeljust=0;
            control->parent=&k2gui->mainwin;
            control->font.size=k2gui->font.size;
            control->type=WILLUSGUICONTROL_TYPE_EDITBOX;
            willusgui_font_get(&control->font);
            strcpy(control->name,name[i]);
            willusgui_control_draw_label(control,&r1);
            r1.right = (r1.right-r1.left+1);
            r1.bottom -= (r1.bottom-r1.top+1);
            control->rect.left= i<2 ? x1+r1.right+f4 : x1;
            /* control->rect.top = i<2 ? y1-eheight*.9 : y1-eheight+linesize; */
            control->rect.top = i<2 ? y1 : y1+eheight*0.1+linesize*0.6;
            if (i==0)
                control->rect.right = control->rect.left + w-(r1.right+f4)-1-(bw+f4)*2;
            else if (i==1)
                control->rect.right = control->rect.left + w-(r1.right+f4)-1-(bw+f4)*2;
            else if (i==2)
                control->rect.right = control->rect.left + w-(r1.right+f4)-1;
            else
                control->rect.right = control->rect.left + w-1;
            control->rect.bottom = control->rect.top + (i<2 ? eheight-1 : eheight*2-1);
            }
        if (already_drawn)
            willusgui_control_redraw(control,0);
        else
            willusgui_control_create(control);
        if (i==0)
            {
            char foldername[MAXFILENAMELEN];

            wfile_basepath(foldername,k2settings->dst_opname_format);
            willusgui_control_set_text(control,foldername);
            }
        else if (i==1)
            {
            char *buf;
            static char *funcname="k2gui_add_children";
            willus_mem_alloc_warn((void **)&buf,1024,funcname,10);
            wsys_get_envvar_ex("K2PDFOPT",buf,1023);
            willusgui_control_set_text(control,buf);
            strbuf_cpy(k2gui->env,buf);
            willus_mem_free((double **)&buf,funcname);
            /* willusgui_control_set_text(control,k2gui->env->s==NULL?"":k2gui->env->s); */
            }
        else if (i==2)
{

#if (WILLUSDEBUGX & 0x2000)
printf("cmdxtra.s='%s'\n",k2gui->cmdxtra.s);
#endif

            willusgui_control_set_text(control,k2gui->cmdxtra.s==NULL?"":k2gui->cmdxtra.s);
}
        else if (i==3)
            {
            willusgui_control_set_text(control,settings->s==NULL?"":settings->s);
            /* y1 += eheight+linesize; */
            }

        /* Output folder select */ 
        if (i==0)
            {
            WILLUSGUIRECT r;
            int j;

            r=control->rect;
            for (j=0;j<2;j++)
                {
                control=k2gui_next_control();
                if (!already_drawn)
                    {
                    willusgui_control_init(control);
                    control->rect.left=r.right + (j+1)*f4 + j*bw;
                    control->rect.top=r.top;
                    /* control->rect.right=r.left+w-(r1.right+f4)-1; */
                    control->rect.right=r.right + (j+1)*(bw+f4);
                    control->rect.bottom=r.bottom;
                    control->font.size=k2gui->font.size;
                    willusgui_font_get(&control->font);
                    control->type=WILLUSGUICONTROL_TYPE_BUTTON;
                    control->color=0xd0d0ff;
                    if (j==0)
                        {
                        strcpy(control->name,"opclear");
                        strcpy(control->label,"Clear");
                        }
                    else
                        {
                        strcpy(control->name,"opselect");
                        strcpy(control->label,"Select");
                        }
                    control->parent=&k2gui->mainwin;
                    }
                if (already_drawn)
                    willusgui_control_redraw(control,0);
                else
                    willusgui_control_create(control);
                }
            }

        /* Env. var buttons */
        if (i==1)
            {
            WILLUSGUIRECT r;
            int j;
            static char *bname[]={"Save","Restore"};

            r=control->rect;
            for (j=0;j<2;j++)
                {
                control=k2gui_next_control();
                if (!already_drawn)
                    {
                    willusgui_control_init(control);
                    control->rect.left=r.right + (j+1)*f4 + j*bw;
                    control->rect.top=r.top;
                    /* control->rect.right=r.left+w-(r1.right+f4)-1; */
                    control->rect.right=r.right + (j+1)*(bw+f4);
                    control->rect.bottom=r.bottom;
                    control->font.size=k2gui->font.size;
                    willusgui_font_get(&control->font);
                    control->type=WILLUSGUICONTROL_TYPE_BUTTON;
                    control->color=0xd0d0ff;
                    strcpy(control->name,bname[j]);
                    strcpy(control->label,bname[j]);
                    control->parent=&k2gui->mainwin;
                    }
                if (already_drawn)
                    willusgui_control_redraw(control,0);
                else
                    willusgui_control_create(control);
                }
            }

        y1 = control->rect.bottom + ((int)(linesize*0.1)<2 ? 2 : (int)(linesize*0.1));
        }
    }


    /* More up/down selectors: columns, display resolution factor, crop margins */
    {
    WILLUSGUIFONT _font,*font;
    WILLUSGUIRECT te;
    int fsize,bmar;
    int xb[3],yb[3];

    fm = 1.0;
    fsize=k2gui->font.size*fm+.5;
    if (fsize<8)
        fsize=8;
    bmar=fsize/4;
    x0=crect->left+xmar;
    w= (k2gui->control[0].rect.right - x0)/2;
    y1 += eheight*0.1;

    font=&_font;
    willusgui_font_init(font);
    font->size=fsize;
    willusgui_font_get(font);
    willusgui_window_text_extents(&k2gui->mainwin,font,"Crop areas",&te);
    xb[0]=x0;
    yb[0]=y1+eheight*0.5;
    xb[1]=x0+te.right;
    yb[1]=yb[0]+fsize;
    xb[2]=yb[2]=0; /* Avoid compiler warning */
    willusgui_window_text_render(&k2gui->mainwin,&k2gui->font,"Crop areas",x0,y1+eheight*0.5,0x000000,-1,0,NULL);
    x0 +=  te.right+eheight*1.2;
    for (i=0;i<2;i++)
        {
        char buf[32];
        static char *names[]={"maxcols","ddr"};
        static char *labels[]={"Max columns:","Document Resolution Factor:"};

        control=k2gui_next_control();
        if (!already_drawn)
            {
            willusgui_control_init(control);
            strcpy(control->name,names[i]);
            control->flags=0;
            control->color=0xffb060;
            control->font.size=fsize;
            willusgui_font_get(&control->font);
            willusgui_window_text_extents(&k2gui->mainwin,&control->font,labels[i],&te);
            control->rect.left=x0+te.right+eheight*.15;
            control->rect.top=y1;
            control->rect.right=control->rect.left+eheight*(i<2 ? 1.8 : 2.1);
            control->rect.bottom=control->rect.top+fsize+3;
            control->type=WILLUSGUICONTROL_TYPE_UPDOWN;
            control->parent=&k2gui->mainwin;
            strcpy(control->label,labels[i]);
            control->labeljust=0;
            control->labelx=x0;
            control->labely=y1 + h*.15;
            willusgui_control_create(control);
            }
        else
            willusgui_control_redraw(control,0);
        switch(i)
            {
            case 0:
                sprintf(buf,"%d",(int)k2settings->max_columns);
                break;
            case 1:
                sprintf(buf,"%.1f",k2settings->dst_display_resolution);
                break;
            }
        willusgui_control_set_text(control,buf);
        /*
        if (i==1 || i==5)
            {
            y1 += eheight*1.15;
            x0=crect->left+xmar;
            }
        else
        */
        x0=control->rect.right + eheight*0.5;
        }
    y1 += eheight*1.2;

    {
    int k,boxheight,boxgapv,boxgaph,fsize;
    double ytop,xleft;

    /* Apply K2SETTINGS cropboxes to GUI storage */
    fm = 0.78;
    fsize=k2gui->font.size*fm+.5;
    if (fsize<8)
        fsize=8;
    boxheight=eheight*fm+.5;
    boxgapv = boxheight*0.07;
    boxgaph = boxheight*0.15;
    if (boxgapv<2)
        boxgapv=2;
    if (boxgaph<4)
        boxgaph=4;
    x0=crect->left+xmar;
    w= (k2gui->control[0].rect.right - x0)/2;
    for (k=-1,ytop=y1;k<3;k++,ytop+=(k==0 ? boxheight*0.8 : boxheight+boxgapv))
        {
        static char *names[]={"cboxactive%d","cboxleft%d","cboxtop%d",
                              "cboxwidth%d","cboxheight%d",
                              "cboxpages%d","cboxignore%d","cboxselect%d",""};
        static char *labels[]={"Active","Left","Top","Width","Height","Page Range",
                               "Ignore","Select"};
        static char *position[]={"XXXXXX","XXXXXXXX","XXXXXXXX","XXXXXXXX","XXXXXXXX",
                                 "XXXXXXXXXXXXXX","XXXXXX","XXXXXXXX"};
        int row_enabled;

        row_enabled=1;
        for (i=0,xleft=x0;names[i][0]!='\0';i++)
            {
            char buf[32];
            WILLUSGUIFONT _font,*font;
            WILLUSGUIRECT te;

            font=&_font;
            willusgui_font_init(font);
            font->size=fsize;
            willusgui_font_get(font);
            willusgui_window_text_extents(&k2gui->mainwin,font,position[i],&te);
            if (k<0)
                {
                willusgui_window_text_render(&k2gui->mainwin,font,labels[i],xleft,ytop,
                                             0x000000,-1,0,NULL);
                }
            else
                {
                control=k2gui_next_control();
                if (!already_drawn)
                    {
                    willusgui_control_init(control);
                    sprintf(control->name,names[i],k+1);
                    if (i==6)
                        strcpy(control->label,labels[i]);
                    control->flags=0;
                    control->color=(i<6 ? 0xffb060 : 0x70a0ff);
                    control->font.size=k2gui->font.size*fm;
                    control->font = (*font);
                    control->rect.left=xleft;
                    if (i==0 || i==6)
                        control->rect.left += te.right*.13;
                    control->rect.top=ytop;
                    control->rect.right=xleft+te.right-boxgaph;
                    control->rect.bottom=control->rect.top+fsize+3;
                    control->type=(i==0 || i==6) ? WILLUSGUICONTROL_TYPE_CHECKBOX 
                                       : (i==7 ? WILLUSGUICONTROL_TYPE_BUTTON
                                               : WILLUSGUICONTROL_TYPE_EDITBOX);
                    control->parent=&k2gui->mainwin;
                    if (i==7)
                        strcpy(control->label,"Select");
                    else
                        control->label[0]='\0';
                    control->labeljust=0;
                    control->labelx=xleft;
                    control->labely=ytop + h*.15;
                    willusgui_control_create(control);
                    }
                else
                    willusgui_control_redraw(control,0);
                k2gui_cropbox_eval(buf,k,i);
                if (i==0)
                    row_enabled = (buf[0]!='\0');
                if (i>0 && i<6)
                    willusgui_control_set_text(control,buf);
                else if (i==0 || i==6)
                    {
                    if (buf[0]!='\0')
                        control->attrib |= WILLUSGUICONTROL_ATTRIB_CHECKED;
                    else
                        control->attrib &= (~WILLUSGUICONTROL_ATTRIB_CHECKED);
                    }
                willusgui_control_enable(control,i==0?1:row_enabled);
                }
            xleft += te.right;
            }
        if (k<0)
            xb[2]=xleft;
        } /* k loop */
    yb[2]=ytop;
    /* Draw little box around crop area controls */
    willusgui_window_draw_line(&k2gui->mainwin,xb[0]-bmar,yb[0]-bmar+5,xb[1]+bmar-1,yb[0]-bmar+5,0,0);
    willusgui_window_draw_line(&k2gui->mainwin,xb[1]+bmar-1,yb[0]-bmar+5,xb[1]+bmar-1,yb[1]-bmar+1,0,0);
    willusgui_window_draw_line(&k2gui->mainwin,xb[1]+bmar-1,yb[1]-bmar+1,xb[2]+bmar-3,yb[1]-bmar+1,0,0);
    willusgui_window_draw_line(&k2gui->mainwin,xb[2]+bmar-3,yb[1]-bmar+1,xb[2]+bmar-3,yb[2]+bmar-2,0,0);
    willusgui_window_draw_line(&k2gui->mainwin,xb[0]-bmar,yb[2]+bmar-2,xb[2]+bmar-3,yb[2]+bmar-2,0,0);
    willusgui_window_draw_line(&k2gui->mainwin,xb[0]-bmar,yb[0]-bmar+5,xb[0]-bmar,yb[2]+bmar-2,0,0);
    y1=ytop+eheight*.3;
    }
    }

    /* Page range edit box */
    {
    static char *label[]={"Pages to convert:"};
    static char *name[]={"pages"};
    WILLUSGUIRECT r1;
    int fsize;
    
    i=0;
    x1=x0;
    fsize=k2gui->font.size*.9+.5;
    if (fsize<8)
        fsize=8;
    /* Incorporate as label, v2.32 */
    /*
    willusgui_window_text_render(&k2gui->mainwin,&k2gui->font,label[i],x1,y1+eheight*.1,0,-1,0,NULL);
    willusgui_window_text_extents(&k2gui->mainwin,&k2gui->font,label[i],&r1);
    */
    control=k2gui_next_control();
    if (!already_drawn)
        {
        willusgui_control_init(control);
        control->type=WILLUSGUICONTROL_TYPE_EDITBOX;
        control->font.size=fsize;
        willusgui_font_get(&control->font);
        strcpy(control->name,name[i]);
        control->parent=&k2gui->mainwin;
        strcpy(control->label,label[0]);
        control->labelx=x1;
        control->labely=y1+eheight*.1;
        control->labeljust=0;
        willusgui_control_draw_label(control,&r1);
        r1.right = (r1.right-r1.left+1);
        control->rect.left= x0+r1.right+f4;
        control->rect.top = y1;
        control->rect.right = control->rect.left + eheight*7;
        control->rect.bottom = control->rect.top + fsize + 3;
        }
    if (already_drawn)
        willusgui_control_redraw(control,0);
    else
        willusgui_control_create(control);
    willusgui_control_set_text(control,k2settings->pagelist[0]=='\0'
                             ? "(all)" : k2settings->pagelist);
    } /* Pages to convert */
/*
    {
    static char *blabel="Margin Select";
    WILLUSGUIRECT trect;
    double xl;

    xl = 0.9;
    willusgui_window_text_extents(&k2gui->mainwin,&k2gui->font,blabel,&trect);
    w = trect.right*1.1;
    h = k2gui->font.size*(xl+.4);
    control=&k2gui->control[k2gui->ncontrols];
    control->index=100+k2gui->ncontrols;
    k2gui->ncontrols++;
    if (!already_drawn)
        {
        willusgui_control_init(control);
        strcpy(control->name,blabel);
        control->color=0x70a0ff;
        control->font.size = k2gui->font.size*xl;
        willusgui_font_get(&control->font);
        control->rect.left = k2gui->control[k2gui->ncontrols-2].rect.right+h/2;
        control->rect.right = control->rect.left + w;
        control->rect.top = k2gui->control[k2gui->ncontrols-2].rect.top;
        control->rect.bottom = k2gui->control[k2gui->ncontrols-2].rect.bottom;
        control->type=WILLUSGUICONTROL_TYPE_BUTTON;
        control->parent=&k2gui->mainwin;
        willusgui_control_create(control);
        }
    else
        willusgui_control_redraw(control,0);
    }
*/
    

#ifdef HAVE_TESSERACT_LIB
    /*
    ** OCR language select
    */
    {
    extern char *ocrtess_langnames[];
    WILLUSGUIRECT r1;
    int nlang,fsize;
    char langsel[32];

    for (nlang=0;ocrtess_langnames[nlang*3][0]!='\0';nlang++);
    /* x1 = left-most position of label--base off of right edge of previous control (page numbers) */
    x1 = control->rect.right+eheight*1.7;
    fsize=k2gui->font.size*.9+.5;
    control=k2gui_next_control();
    if (!already_drawn)
        {
        willusgui_control_init(control);
        control->type=WILLUSGUICONTROL_TYPE_DROPDOWNLIST;
        control->attrib=WILLUSGUICONTROL_ATTRIB_MULTISELECT;
        control->attrib=0;
        control->flags=0;
        control->color=0;
        control->font.size=fsize;
        willusgui_font_get(&control->font);
        strcpy(control->name,"ocrlang");
        control->parent=&k2gui->mainwin;
        strcpy(control->label,"OCR lang: ");
        control->labelx=x1;
        control->labely=y1+eheight*.1;
        control->labeljust=0;
        willusgui_control_draw_label(control,&r1);
        r1.right = (r1.right-r1.left+1);
        control->rect.left= x1+r1.right+f4;
        control->rect.top = y1;
        control->rect.right = control->rect.left + eheight*5;
        control->rect.bottom = control->rect.top + fsize*8;
        y1 += fsize+3;
        willusgui_control_create(control);
        willusgui_control_listbox_clear(control);
        for (i=0;i<nlang;i++)
            willusgui_control_listbox_add_item(control,ocrtess_langnames[i*3+2]);
        }
    else
        willusgui_control_redraw(control,0);
    /* Determine selected mode */
    k2ocr_tesslang_selected(langsel,31,k2settings);
    for (i=0;ocrtess_langnames[i*3][0]!='\0';i++)
        if (!stricmp(langsel,ocrtess_langnames[i*3+1]))
            {
            willusgui_control_listbox_select_item(control,ocrtess_langnames[i*3+2]);
            break;
            }
    if (ocrtess_langnames[i*3][0]=='\0')
        {
        ocrtess_baselang(langsel,langsel,31);
        for (i=0;ocrtess_langnames[i*3][0]!='\0';i++)
            if (!stricmp(langsel,ocrtess_langnames[i*3+1]))
                {
                willusgui_control_listbox_select_item(control,ocrtess_langnames[i*3+2]);
                break;
                }
        }
    if (ocrtess_langnames[i*3][0]=='\0')
        {
        for (i=0;ocrtess_langnames[i*3][0]!='\0';i++)
            if (!stricmp("English",ocrtess_langnames[i*3+1]))
                {
                willusgui_control_listbox_select_item(control,ocrtess_langnames[i*3+2]);
                break;
                }
        if (ocrtess_langnames[i*3][0]=='\0')
            willusgui_control_listbox_select_item(control,ocrtess_langnames[2]);
        }
    willusgui_control_enable(control,k2settings->dst_ocr=='t');
    }
#endif /* HAVE_TESSERACT_LIB */

    y1 += ((int)(linesize*0.1)<2 ? 2 : (int)(linesize*0.1));

    /* Checkboxes */
    {
    static char *checkboxlabel[] = {"Auto&straighten","&Break after each source page",
                               "Color o&utput","Output in &landscape",
                               "&Native PDF output","Right-&to-left text",
                               "Smart line brea&ks",
#ifdef HAVE_GHOSTSCRIPT
                               "&Post-process w/Ghostscript",
#endif
                               "Generate &marked-up source","Re-flow te&xt",
                               "&Erase vertical lines","Erase hori&zontal lines","Fast Previe&w",
                               "Avoi&d Text Select Overlap","I&gnore small defects",
#ifdef HAVE_OCR_LIB
                               "&OCR (Tesseract)",
#endif
                               "Auto-crop","Fixed output font size",
                               ""};
    static char *checkboxname[] = {"straighten","break","color","landscape","native",
                                   "r2l","linebreak",
#ifdef HAVE_GHOSTSCRIPT
                                   "ppgs",
#endif
                                   "markup","wrap","evl","ehl","autorot","bpm","defects",
#ifdef HAVE_OCR_LIB
                                   "ocr",
#endif
                                   "autocrop","opfontsize"
                                   };
    int n,n2,vspacing,fsize;
    double fm;

    fm=0.8;
    fsize = k2gui->font.size*fm+.5;
    if (fsize<10)
        fsize = 10;
    for (n=0;checkboxlabel[n][0]!='\0';n++);
    y1 += eheight*0.2;
    n2=(n+1)/2;
    x0=crect->left+xmar;
    w= (k2gui->control[0].rect.right - x0 - pmbw)/2;
    vspacing = fsize+1;
    ybmax = 0;
    for (i=0;i<n;i++)
        {
        int c,r,checked,textbox,ii;

        if (!stricmp(checkboxname[i],"linebreak"))
            textbox=1;
        else if (!stricmp(checkboxname[i],"landscape"))
            textbox=2;
        else if (!stricmp(checkboxname[i],"opfontsize"))
            textbox=3;
        else if (!stricmp(checkboxname[i],"ocr"))
            textbox=4;
        else
            textbox=0;
        c=i/n2;
        r=i%n2;
        control=k2gui_next_control();
        if (!already_drawn)
            {
            willusgui_control_init(control);
            control->rect.left=x0 + c*w;
            control->rect.top=y1+vspacing*r;
            control->rect.right=control->rect.left+w-10;
            control->rect.bottom=control->rect.top+fsize+3;
            if (control->rect.bottom > ybmax)
                ybmax = control->rect.bottom;
            control->font.size=fsize;
            willusgui_font_get(&control->font);
            if (textbox)
                {
                WILLUSGUIRECT r1;
                willusgui_window_text_extents(&k2gui->mainwin,&control->font,checkboxlabel[i],&r1);
                if (textbox==3)
                    control->rect.right=control->rect.left+(r1.right-r1.left)+eheight*1.0;
                else
                    control->rect.right=control->rect.left+(r1.right-r1.left)+eheight*0.85;
                }
            control->type=WILLUSGUICONTROL_TYPE_CHECKBOX;
            control->color=0xd0ffd0;
            strcpy(control->name,checkboxname[i]);
            strcpy(control->label,checkboxlabel[i]);
            control->labelx=control->rect.left + vspacing;
            control->labely=control->rect.top;
            control->labeljust = 0;
            control->parent=&k2gui->mainwin;
            }
        /* Set checkmarks */
        checked=0;
#ifdef HAVE_GHOSTSCRIPT
        ii = i;
#else
        ii = (i>=7 ? i+1 : i);
#endif
        switch (ii)
            {
            case 0:
                checked=k2settings->src_autostraighten>=0.;
                break;
            case 1:
                checked=(k2settings->dst_break_pages==2);
                break;
            case 2:
                checked=k2settings->dst_color;
                break;
            case 3:
                checked=k2settings->dst_landscape;
                break;
            case 4:
                checked=k2settings->use_crop_boxes;
                break;
            case 5:
                checked=!k2settings->src_left_to_right;
                break;
            case 6:
                checked=(k2settings->word_spacing<0);
                break;
#ifdef HAVE_GHOSTSCRIPT
            case 7:
                checked=(k2settings->ppgs==1);
                break;
#endif
            case 8:
                checked=k2settings->show_marked_source;
                break;
            case 9:
                checked=k2settings->text_wrap;
                break;
            case 10:
                checked=k2settings->erase_vertical_lines;
                break;
            case 11:
                checked=k2settings->erase_horizontal_lines;
                break;
            case 12:
                checked=fabs(k2settings->src_rot-SRCROT_AUTO)<.5;
                break;
            case 13:
                checked=(k2settings->dst_break_pages==4);
                break;
            case 14:
                checked=fabs(k2settings->defect_size_pts-1.5)<.001;
                break;
#ifdef HAVE_OCR_LIB
            case 15:
                checked=(k2settings->dst_ocr=='t');
                break;
#endif
            case 16:
                checked=k2settings->autocrop;
                break;
            case 17:
                checked=fabs(k2settings->dst_fontsize_pts)>1e-8;
                break;
            }
        if (checked)
            control->attrib |= WILLUSGUICONTROL_ATTRIB_CHECKED;
        else
            control->attrib &= ~WILLUSGUICONTROL_ATTRIB_CHECKED;
        if (!already_drawn)
            willusgui_control_create(control);
        else
            willusgui_control_redraw(control,0);
        if (textbox)
            {
            char xbuf[32];
            WILLUSGUICONTROL *ctrl1;

            ctrl1=control;
            control=k2gui_next_control();
            if (!already_drawn)
                {
                willusgui_control_init(control);
                if (textbox==3)
                    control->rect.left= ctrl1->rect.right + eheight;
                else  if (textbox==4)
                    control->rect.left= ctrl1->rect.right + eheight/4;
                else 
                    control->rect.left= ctrl1->rect.right + eheight/2;
                control->rect.top = ctrl1->rect.top+2;
                control->rect.bottom = control->rect.top+fsize-1;
                if (textbox==1)
                    control->rect.right = control->rect.left + eheight*1.5;
                else if (textbox==2)
                    control->rect.right = control->rect.left + eheight*2.5;
                else if (textbox==3)
                    control->rect.right = control->rect.left + eheight*2.0;
                else
                    control->rect.right = control->rect.left + eheight*1.2;
                if (textbox==3)
                    control->font.size=fsize;
                else
                    control->font.size=fsize-4;
                if (textbox==3)
                    control->type=WILLUSGUICONTROL_TYPE_UPDOWN;
                else
                    control->type=WILLUSGUICONTROL_TYPE_EDITBOX;
                willusgui_font_get(&control->font);
                if (textbox==1)
                    strcpy(control->name,"linebreakval");
                else if (textbox==2)
                    strcpy(control->name,"landscapepages");
                else if (textbox==3)
                    strcpy(control->name,"opfontsizeval");
                else if (textbox==4)
                    strcpy(control->name,"nthreads");
                if (textbox==4)
                    {
                    strcpy(control->label,"CPUs");
                    control->labelx=control->rect.right+eheight*.1;
                    control->labely=control->rect.top+eheight*.1;
                    }
                else
                    {
                    control->label[0]='\0';
                    control->labelx=control->rect.left;
                    control->labely=control->rect.top;
                    }
                control->parent=&k2gui->mainwin;
                }
            if (already_drawn)
                willusgui_control_redraw(control,0);
            else
                willusgui_control_create(control);
            if (textbox==1)
                {
                sprintf(xbuf,"%.3f",fabs(k2settings->word_spacing));
                willusgui_control_set_text(control,xbuf);
                }
            else if (textbox==2)
                willusgui_control_set_text(control,k2settings->dst_landscape_pages);
            else if (textbox==3)
                {
                char buf[32];
                sprintf(buf,"%.1f",k2gui->opfontsize);
                willusgui_control_set_text(control,buf);
                }
            else
                {
                if (k2settings->nthreads<0)
                    sprintf(xbuf,"%d%%",-k2settings->nthreads);
                else if (k2settings->nthreads>0)
                    sprintf(xbuf,"%d",k2settings->nthreads);
                else
                    xbuf[0]='\0';
                willusgui_control_set_text(control,xbuf);
                willusgui_control_enable(control,k2settings->dst_ocr=='t');
                }
#ifdef HAVE_TESSERACT_LIB
            /* Add "fast" checkbox next to OCR */
            if (textbox==4)
                {
                int xleft;
                xleft=control->rect.right;
                control=k2gui_next_control();
                if (!already_drawn)
                    {
                    willusgui_control_init(control);
                    control->rect.left=xleft+eheight*1.3;
                    control->rect.top=ctrl1->rect.top;
                    control->rect.right=control->rect.left+w/4-10;
                    control->rect.bottom=ctrl1->rect.bottom;
                    control->font.size=fsize;
                    willusgui_font_get(&control->font);
                    control->type=WILLUSGUICONTROL_TYPE_CHECKBOX;
                    control->color=0xd0ffd0;
                    strcpy(control->name,"ocrfast");
                    strcpy(control->label,"Fast");
                    control->labelx=control->rect.left + vspacing;
                    control->labely=control->rect.top;
                    control->labeljust = 0;
                    control->parent=&k2gui->mainwin;
                    }
                {
                char lang[64];
                k2ocr_tesslang_selected(lang,63,k2settings);
                if (!already_drawn)
                    willusgui_control_create(control);
                else
                    willusgui_control_redraw(control,0);
                if (ocrtess_isfast(lang))
                    control->attrib |= WILLUSGUICONTROL_ATTRIB_CHECKED;
                else
                    control->attrib &= ~WILLUSGUICONTROL_ATTRIB_CHECKED;
                }
                willusgui_control_enable(control,k2settings->dst_ocr=='t');
                }
#endif
            }
        }
    }

    /* Reset / Convert buttons */
    {
    int n;
    n=2;
    xmin -= pmbw;
    for (i=0;i<n;i++)
        {
        double xl;
        int dx;
        static char *buttonnames[]={"*&Convert All Files","Restore Defaults"};
        static int buttoncolors[2]={0xd0ffd0,0xffb0b0};

/* printf("crect->left=%d, xmin=%d\n",crect->left,xmin); */
        xl = 1.2;
        w = xl*fs*8.5;
        dx = xl*fs*1.5;
        x1 = crect->left + ((xmin-crect->left)-n*w-(n-1)*dx)/2 + i*(w+dx);
        h = fs*(xl+.4);
        /* y1 = crect->bottom - h - f4; */
        y1 = (crect->bottom - f4 + ybmax - h)/2;
        control=k2gui_next_control();
        if (!already_drawn)
            {
            willusgui_control_init(control);
            control->rect.left=x1;
            control->rect.top=y1;
            control->rect.right=control->rect.left+w-1;
            control->rect.bottom=control->rect.top+h-1;
            control->font.size=k2gui->font.size*xl;
            willusgui_font_get(&control->font);
            control->type=WILLUSGUICONTROL_TYPE_BUTTON;
            control->color=buttoncolors[i];
            strcpy(control->label,buttonnames[i]);
            strcpy(control->name,buttonnames[i]);
            control->parent=&k2gui->mainwin;
            }
        if (already_drawn)
            willusgui_control_redraw(control,0);
        else
            willusgui_control_create(control);
        }
    }
    strbuf_free(settings);
/*
if (!already_drawn)
aprintf(ANSI_GREEN "\nCHILDREN ADDED.  ncontrols=%d.\n" ANSI_NORMAL,k2gui->ncontrols);
else
aprintf(ANSI_YELLOW "\nCHILDREN REDRAWN.  ncontrols=%d.\n" ANSI_NORMAL,k2gui->ncontrols);
*/
    /* Windows 7 Weirdness...have to re-draw file list */
    willusgui_window_draw_rect_filled(&k2gui->mainwin,&flcontrol->rect,0xffffff);
    willusgui_control_redraw(flcontrol,0);
    willusgui_window_draw_rect_outline(&k2gui->mainwin,&flcontrol->rect,0);

    /* If focus was on an edit control, select all of the text. */
    if (focus_control!=NULL)
        {
        willusgui_window_set_focus(focus_control);
        if (focus_control->type == WILLUSGUICONTROL_TYPE_EDITBOX
             || focus_control->type == WILLUSGUICONTROL_TYPE_UPDOWN
             || focus_control->type == WILLUSGUICONTROL_TYPE_UPDOWN2)
            willusgui_control_text_select_all(focus_control);
        }
#if (WILLUSDEBUGX & 0x2000000)
k2dprintf("Done drawing controls.  ncontrols=%d\n",k2gui->ncontrols);
{
int i;
for (i=0;i<k2gui->ncontrols;i++)
k2dprintf("index[%03d]= %-20s %03d %08X\n",i,k2gui->control[i].name,k2gui->control[i].index,k2gui->control[i].handle);
}
#endif
    }


static WILLUSGUICONTROL *k2gui_next_control(void)

    {
    WILLUSGUICONTROL *control;

    if (k2gui->ncontrols>=MAXGUICONTROLS)
        {
        char buf[256];
        sprintf(buf,"Max number of window controls exceeded.  Max allowed=%d.  Last valid control name = '%s'",MAXGUICONTROLS,k2gui->control[MAXGUICONTROLS-1].name);
        k2gui_alertbox(0,"Internal Error",buf);
        exit(10);
        }
    control=&k2gui->control[k2gui->ncontrols];
    control->index=100+k2gui->ncontrols;
    k2gui->ncontrols++;
    return(control);
    }

/*
** Determine crop margin setting
*/
static void k2gui_cropbox_eval(char *buf,int cmindex,int fieldindex)

    {
    K2CROPBOX *box;
    K2PDFOPT_SETTINGS *k2settings;

    k2settings=&k2gui->k2conv->k2settings;
    buf[0]='\0';
    if (cmindex<0 || cmindex>=MAXK2CROPBOXES)
        return;
    box = &k2settings->cropboxes.cropbox[cmindex];
    if (fieldindex==0)
        {
        if (!(box->cboxflags&K2CROPBOX_FLAGS_NOTUSED))
            strcpy(buf,"x");
        return;
        }
    if (fieldindex==6)
        {
        if (box->cboxflags&K2CROPBOX_FLAGS_IGNOREBOXEDAREA)
            strcpy(buf,"x");
        return;
        }
    if (fieldindex==5)
        {
        strcpy(buf,box->pagelist);
        return;
        }
    if (fieldindex>=1 && fieldindex<=4)
        {
        char fmtstr[16];

        if (box->units[fieldindex-1]==UNITS_INCHES || box->units[fieldindex-1]==UNITS_CM)
            strcpy(fmtstr,"%.2f%s");
        else
            strcpy(fmtstr,"%.3f%s");
        sprintf(buf,fmtstr,box->box[fieldindex-1],k2pdfopt_settings_unit_string(box->units[fieldindex-1]));
        return;
        }
    }


void k2gui_main_repaint(int changing)

    {
    static int width=0;
    static int height=0;
    static int children_created=0;
    int i;
    int newsize;
    char buf[256];
    WILLUSGUIRECT rect;

/*
int status;
sprintf(buf,"@k2gui_main_repaint, changing=%d, needs_redraw=%d",changing,needs_redraw);
status=willusgui_message_box(&k2gui->mainwin,"Debug",buf,
"*&OK","","",NULL,0,24,600,0xe0e0e0,NULL,NULL,1);
*/
#if (WILLUSDEBUGX & 0x2000)
printf("@k2gui_main_repaint(changing=%d, needs_redraw=%d)\n",changing,needs_redraw);
#endif
    willusgui_window_get_useable_rect(&k2gui->mainwin,&rect);
    /* Has the window changed size since last being drawn? */
    newsize = ((width != rect.right-rect.left+1)
                   || (height != rect.bottom-rect.top+1));
    width = rect.right-rect.left+1;
    height = rect.bottom-rect.top+1;
    if (newsize || force_repaint)
        {
        /* If child controls exist, delete them so we can draw new re-sized ones */
        if (children_created)
            {
            /* k2gui_destroy_children(); */
            children_created=0;
            }
        needs_redraw=2;
        }
    if (force_repaint)
        force_repaint=0;

    /* Set window title (in title bar) */
    k2sys_header(buf);
    for (i=0;buf[i]!='\r';i++);
    buf[i]=',';
    buf[i+1]=' ';
    for (;buf[i]!='\r';i++);
    buf[i]='\0';
    willusgui_control_set_text(&k2gui->mainwin,buf);

    /* Paint background */
    k2gui_background_bitmap_fill();
    if (k2gui->bgbmp.width>0)
        willusgui_background_bitmap_blit(&k2gui->mainwin,&k2gui->bgbmp);
    else
        willusgui_window_draw_rect_filled(&k2gui->mainwin,&rect,0xac5711);

    /* Draw buttons/controls */
    if (needs_redraw || !changing)
        {
        k2gui->font.size = k2gui_determine_fontsize();
        willusgui_font_get(&k2gui->font);
        /* v2.32--remember selected text edit */
        k2gui_get_selection();
/*
if (k2gui->sel_index>=0)
printf("get_selection: k2gui->sel_index=%d (%d-%d)\n",k2gui->sel_index,k2gui->sel_start,k2gui->sel_end);
*/
        k2gui_add_children(children_created);
        /* v2.32--restore selected text edit */
        k2gui_apply_selection();
        children_created=1;
        needs_redraw=0;
        /* k2gui_window_size_changed(&k2gui->mainwin); */
        }
    else
        if (!needs_redraw)
            needs_redraw=1;
    }


static void filebox_populate(void)

    {
    int i;
    WILLUSGUICONTROL *control;

    control=k2gui_control_by_name("file list");
    if (control==NULL)
        return;
    willusgui_control_listbox_clear(control);
    for (i=0;i<k2gui->k2conv->k2files.n;i++)
        willusgui_control_listbox_add_item(control,k2gui->k2conv->k2files.file[i]);
    }


static void k2gui_destroy_mainwin(void)

    {
    k2gui_destroy_children();
    willusgui_font_release(&k2gui->font);
    willusgui_control_close(&k2gui->mainwin);
    }


/* If any of the text controls have selected text, remember it. */
static void k2gui_get_selection(void)

    {
    int i;
    void *fhandle;

    fhandle=willusgui_control_handle_with_focus();
    k2gui->sel_index=-1;
    for (i=0;i<k2gui->ncontrols;i++)
        {
        int seltext,start,end;

        if (k2gui->control[i].handle!=fhandle)
            continue;
        /* Preserve selected text position */
        seltext=willusgui_control_text_selected(&k2gui->control[i],&start,&end);
        if (seltext)
            {
/*
printf("Getting selection from index=%d, handle=0x%X\n",k2gui->control[i].index,k2gui->control[i].handle);
printf("        seltext=%d, start=%d, end=%d\n",seltext,start,end);
printf("        handle w/focus = 0x%X\n",willusgui_control_handle_with_focus());
*/
            k2gui->sel_index=k2gui->control[i].index;
            k2gui->sel_start=start;
            k2gui->sel_end=end;
            }
        }
    }


/* Re-apply the remembered text selection */
static void k2gui_apply_selection(void)

    {
    int i;

    if (k2gui->sel_index<0)
        return;
    for (i=0;i<k2gui->ncontrols;i++)
        if (k2gui->control[i].index==k2gui->sel_index)
            {
/*
printf("Applying selection, index=%d, %d-%d\n",k2gui->sel_index,k2gui->sel_start,k2gui->sel_end);
printf("      hwnd=0x%X\n",k2gui->control[i].handle);
*/
            willusgui_control_text_select(&k2gui->control[i],k2gui->sel_start,k2gui->sel_end);
            break;
            }
    }


static void k2gui_destroy_children(void)

    {
    int i,nclosed;
/*
int norg;
norg=k2gui->ncontrols;
*/
    for (nclosed=0,i=k2gui->ncontrols-1;i>=0;i--)
        {
        int status;

        status=willusgui_control_close(&k2gui->control[i]);
/*
printf("    status[%d]=%d\n",i,status);
if (status==0)
printf("Error closing:  %s\n",win_lasterror());
*/
        if (status==1)
            nclosed++;
        }
    k2gui->ncontrols=0;
/*
aprintf(ANSI_RED "\nSUBWINDOWS DESTROYED (%d of %d actually closed).\n" ANSI_NORMAL,nclosed,norg);
*/
    }


char *k2gui_short_name(char *filename)

    {
    return(filename);
    }


static WILLUSGUICONTROL *k2gui_control_by_name(char *name)

    {
    int i;

    for (i=0;i<k2gui->ncontrols;i++)
        if (!stricmp(k2gui->control[i].name,name))
            return(&k2gui->control[i]);
    return(NULL);
    }


int k2gui_previewing(void)

    {
    return(k2gui->preview_processing);
    }


static void k2gui_preview_start(void)

    {
#if (WILLUSDEBUGX & 1)
printf("@k2gui_preview_start...\n");
#endif
    if (!k2gui_preview_done())
        {
        k2gui_preview_terminate();
        k2gui->pbitmap.width=0;
        k2gui->preview_processing=0;
        willusgui_set_cursor(0);
        k2gui_preview_refresh();
        return;
        }
    k2gui->preview_processing=1;
    willusgui_set_cursor(1);
    k2gui_preview_refresh();
    if (k2gui->k2conv->k2files.n<1)
        {
        k2gui_preview_fail(1);
        return;
        }
    k2gui->prevthread[0]=willusgui_semaphore_create_ex("k2pdfopt_preview",1,1);
    if (k2gui->prevthread[0]==NULL)
        {
        k2gui_preview_fail(2);
        return;
        }
    willusgui_semaphore_status_wait(k2gui->prevthread[0]);
    k2gui->prevthread[1]=willusgui_thread_create(k2gui_preview_make_bitmap,
                                                   (void *)k2gui->prevthread);
    if (k2gui->prevthread[1]==NULL)
        {
        willusgui_semaphore_release(k2gui->prevthread[0]);
        willusgui_semaphore_close(k2gui->prevthread[0]);
        k2gui->prevthread[0]=NULL;
        k2gui_preview_fail(3);
        }
/*
** This small delay seems to prevent a weird bug where the preview
** occasionally fails, resulting in a fail with status=4, or a complete
** crash with some errors reported by the PNG library.  I can't seem
** to get the crash to occur with this delay.  -- 4 Sep 2013, v2.01
*/
#ifdef HAVE_WIN32_API
win_sleep(100);
#endif
#if (WILLUSDEBUGX & 1)
printf("Exiting k2gui_preview_start.\n");
#endif
    }


static void k2gui_preview_make_bitmap(char *data)

    {
    int n,index;
    WILLUSGUICONTROL *filelistbox,*ppage,*preview;
    K2PDFOPT_CONVERSION *k2conv;
    K2PDFOPT_FILELIST_PROCESS k2listproc;
    STRBUF *cmdline,_cmdline;
    char *buf;
    static char *funcname="k2gui_preview_make_bitmap";

#if (WILLUSDEBUGX & 1)
printf("@k2gui_preview_make_bitmap...\n");
#endif
/* No PNG CRC error */
    if (k2gui->k2conv->k2files.n<1)
        {
        k2gui_preview_cleanup(1);
        return;
        }
    filelistbox=k2gui_control_by_name("file list");
    preview=k2gui_control_by_name("previewwin");
    ppage=k2gui_control_by_name("previewpage");
    if (ppage==NULL || filelistbox==NULL || preview==NULL)
        {
        k2gui_preview_cleanup(4);
        return;
        }
    n=willusgui_control_listbox_get_selected_items_count(filelistbox,&index,1);
    if (n<=0)
        index=0;
    willus_mem_alloc_warn((void **)&k2conv,sizeof(K2PDFOPT_CONVERSION),funcname,10);
    willus_mem_alloc_warn((void **)&buf,1024,funcname,10);
    k2pdfopt_conversion_init(k2conv);
    /* Add env. var and cmd-line to k2settings */
    cmdline=&_cmdline;
    strbuf_init(cmdline);
    k2gui_settings_to_cmdline(cmdline,&k2gui->k2conv->k2settings);
    parse_cmd_args(k2conv,k2gui->env,cmdline,&k2gui->cmdxtra,1,1);
/* Succeeds here */
    /* v2.35--remove duplicate line */
    /* parse_cmd_args(k2conv,k2gui->env,cmdline,&k2gui->cmdxtra,1,1); */

    /* Clear the files and only process the first file */
    willusgui_control_listbox_get_item_text(filelistbox,index,buf);
    k2pdfopt_files_clear(&k2conv->k2files);
    k2pdfopt_files_add_file(&k2conv->k2files,buf);

    /* Set the preview page */
    willusgui_control_get_text(ppage,buf,10);
    k2conv->k2settings.preview_page = atoi(buf);

    /* If showing markup, go directly to the page requested */
    if (k2conv->k2settings.show_marked_source)
        {
        int np,pn;
        np=k2file_get_num_pages(k2conv->k2files.file[0]);
        pn=double_pagelist_page_by_index(k2conv->k2settings.pagelist,
                             k2conv->k2settings.pagexlist,
                             k2conv->k2settings.preview_page-1,np);
        k2conv->k2settings.pagexlist[0]='\0';
        if (pn<=0 || pn>np)
            {
            willus_mem_free((double **)&buf,funcname);
            willus_mem_free((double **)&k2conv,funcname);
            k2gui_preview_cleanup(4);
            return;
            }
        sprintf(k2conv->k2settings.pagelist,"%d",pn);
        k2conv->k2settings.preview_page=1;
        }

    /* Turn off OCR (no point in having it on for a preview) */
#ifdef HAVE_OCR_LIB
    k2conv->k2settings.dst_ocr=0;
#endif

    k2listproc.bmp = &k2gui->pbitmap;
    k2listproc.filecount = 0;
    k2listproc.outname=NULL;
    k2listproc.bmp->width=-1;

    /* Convert it, baby! */
    overwrite_set(1);
    k2listproc.mode = K2PDFOPT_FILELIST_PROCESS_MODE_CONVERT_FILES;
    k2pdfopt_proc_wildarg(&k2conv->k2settings,k2conv->k2files.file[0],&k2listproc);
    willus_mem_free((double **)&k2listproc.outname,funcname);

    /* Faux conversion */
    /*
    sprintf(buf,"preview_bitmap_%03d.png",k2conv->k2settings.preview_page);
printf("Preview bitmap file name = '%s'\n",buf);
    bmp_read(&k2conv->preview_bitmap,buf,NULL);
    bmp_copy(&preview->bmp,&k2conv->preview_bitmap);
    */
    
    /*
    ** Clean up
    */
    k2pdfopt_conversion_close(k2conv);
    willus_mem_free((double **)&buf,funcname);
    willus_mem_free((double **)&k2conv,funcname);
    k2gui_preview_cleanup(k2gui->pbitmap.width<0 ? 5 : (k2gui->pbitmap.width==0 ? 4 : 0));
#if (WILLUSDEBUGX & 1)
printf("Exiting k2gui_preview_make_bitmap.\n");
#endif
    }


static void k2gui_preview_cleanup(int statuscode)

    {
#if (WILLUSDEBUGX&0x4000)
printf("@k2gui_preview_cleanup(%d)\n",statuscode);
#endif
    if (statuscode>0)
        k2gui_preview_fail(statuscode);
    else
        {
        k2gui->preview_processing=0;
        willusgui_set_cursor(0);
        k2gui_preview_refresh();
        }
    if (k2gui->prevthread[0]!=NULL)
        {
        willusgui_semaphore_release(k2gui->prevthread[0]);
        willusgui_semaphore_close(k2gui->prevthread[0]);
        k2gui->prevthread[0]=NULL;
        }
    }


static int k2gui_preview_done(void)

    {
    if (k2gui==NULL || k2gui->prevthread[0]==NULL)
        return(1);
    return(willusgui_semaphore_status(k2gui->prevthread[0]));
    }


static void k2gui_preview_terminate(void)

    {
    if (k2gui==NULL || k2gui->prevthread[1]==NULL)
        return;
    willusgui_thread_terminate(k2gui->prevthread[1],0);
    k2gui->prevthread[1]=NULL;
    if (k2gui->prevthread[0]!=NULL)
        {
        willusgui_semaphore_release(k2gui->prevthread[0]);
        willusgui_semaphore_close(k2gui->prevthread[0]);
        k2gui->prevthread[0]=NULL;
        }
    }


static void k2gui_preview_fail(int statuscode)

    {
    char buf[256];
    WILLUSGUICONTROL *control;
    static char *err[] = {"Unknown error","No files to convert","Cannot create semaphore",
                          "Cannot create thread","Beyond page count of converted file",
                          "Conversion unexpectedly terminated" };

    control=k2gui_control_by_name("previewwin");
    if (control==NULL)
        return;
    if (statuscode<0 || statuscode>5)
        statuscode=0;
    sprintf(buf,"Preview failed.\n\n%s.",err[statuscode]);
    k2gui_preview_bitmap_message(&k2gui->pbitmap,700,950,0.07,buf);
    k2gui->preview_processing=0;
    willusgui_set_cursor(0);
    k2gui_preview_refresh();
    }


static void k2gui_preview_bitmap_message(WILLUSBITMAP *bmp,int width,int height,
                                         double fs,char *message)

    {
    double mpw=fs*height*.5;
    int i,nl,mh,y1;
    char buf[256];

    bmp->width=width;
    bmp->height=height;
    bmp->bpp=24;
    bmp_alloc(bmp);
    bmp_fill(bmp,192,192,192);
    for (i=0,nl=0;1;nl++)
        {
        next_bmp_line(buf,message,&i,mpw,width);
        if (message[i]=='\0')
            {
            if (buf[0]!='\0')
                nl++;
            break;
            }
        }
    mh=fs*height*nl;
    fontrender_set_typeface("helvetica-bold");
    fontrender_set_fgcolor(100,0,100);
    fontrender_set_bgcolor(192,192,192);
    fontrender_set_pixel_size(fs*height);
    fontrender_set_justification(5);
    fontrender_set_or(1);
    for (y1=height-(height-mh)/2,i=0;1;y1-=fs*height)
        {
        next_bmp_line(buf,message,&i,mpw,width);
        if (buf[0]!='\0')
            fontrender_render(bmp,bmp->width/2,y1,buf,0,NULL);
        if (message[i]=='\0')
            break;
        }
    }


static void next_bmp_line(char *d,char *s,int *index,double mpw,int maxpix)

    {
    int i,j,i0,j0;

    i=(*index);
    for (;s[i]==' ' || s[i]=='\t';i++);
    for (j=j0=0,i0=i;s[i]!='\n' && s[i]!='\0';i++)
        {
        if (s[i]==' ' || s[i]=='\t')
            {
            j0=j;
            i0=i+1;
            d[j++]=s[i];
            if ((j-1)*mpw >= maxpix)
                {
                d[j0]='\0';
                (*index)=i+1;
                return;
                }
            continue;
            }
        if (j*mpw>=maxpix)
            {
            if (j0==0)
                {
                d[j]='\0';
                (*index)=i;
                return;
                }
            d[j0]='\0';
            (*index)=i0;
            return;
            }
        d[j++]=s[i];
        }
    d[j]='\0';
    (*index)=(s[i]=='\0') ? i : i+1;
    }


void k2gui_preview_refresh(void)

    {
    WILLUSGUICONTROL *control;

    control=k2gui_control_by_name("previewwin");
    if (control==NULL)
        return;
    /*
    ** In MS Windows, the close command below will automatically initiate
    ** a WM_PAINT message to the main window, which will re-draw all the
    ** child windows, which will re-create this window since it will have
    ** a NULL handle.
    */
    willusgui_control_close(control);
    }


static void k2gui_contextmenu_by_control(WILLUSGUICONTROL *control)

    {
    static char *contextmenu_help[] =
        {
        "evl",
            "Erase vertical lines",
            "The \"Erase vertical lines\" checkbox, when checked, causes "
            "k2pdfopt to erase vertical lines that may be preventing "
            "your text from getting re-flowed.",
        "ehl",
            "Erase horizontal lines",
            "The \"Erase horizontal lines\" checkbox, when checked, causes "
            "k2pdfopt to erase horizontal lines that may be preventing "
            "your file from being processed the way you want.",
        "straighten",
            "Autostraighten",
            "The \"Autostraighten\" checkbox, when checked, causes k2pdfopt "
            "to analyze and straighten (de-skew) each source page.",
        "break",
            "Break after each source page",
            "The \"Break after each source page\" checkbox, when checked "
            "causes k2pdfopt to insert a page break into the output file after each "
            "source page has been processed.",
        "color",
            "Color output",
            "The \"Color output\" checkbox, when checked, causes k2pdfopt "
            "to generate the output PDF in color.",
        "landscape",
            "Output in landscape",
            "The \"Output in landscape\" checkbox, when checked, causes "
            "k2pdfopt to rotate the output PDF such that you will hold your "
            "e-reader sideways (in landscape mode) in order to read it.  "
            "This effectively gives you a wider screen.  The text box "
            "next to the checkbox allows you to specify a source page range "
            "to convert to landscape (e.g. 2,4,10-12).",
        "opfontsize",
            "Fixed output font size",
            "Magnify the output PDF so that the font size matches the specified value.  "
            "Use a negative value to individually set each page; otherwise the whole "
            "document is magnified by a uniform value based on the median font size.",
        "native",
            "Native PDF output",
            "The \"Native PDF Output\" checkbox, when checked, causes "
            "k2pdfopt to generate an output PDF in \"native\" mode--i.e. if the "
            "source PDF has scaleable graphics and fonts, the output "
            "PDF will also have scaleable graphics and fonts.  If native "
            "PDF output is unchecked, the output PDF will be made up of "
            "fixed resolution bitmaps (with an optional OCR text layer).  "
            "Note that on most e-readers, bitmapped PDF files often render "
            "faster than native PDF files.  Also, native PDF output is not "
            "allowed if text re-flow is checked.",
        "r2l",
            "Right-to-left text",
            "The \"Right-to-left text\" checkbox, when checked, causes k2dfopt "
            "to processed the source PDF file from right to left.  "
            "This is best for arabic and hebrew texts, for example.",
        "linebreak",
            "Smart line breaks",
            "The \"Smart Line Breaks\" checkbox, when checked, causes "
            "k2pdfopt to group letters into words using a heuristic "
            "algorithm.  The value in the box is an override in case "
            "the algorithm fails (or if the option is not checked).  "
            "It represents the fraction of the height of a lowercase "
            "'o'.  In manual mode (unchecked), if the gap between "
            "letters exceeds this distance, it is considered to be "
            "a word separator.",
#ifdef HAVE_GHOSTSCRIPT
        "ppgs",
            "Post-process with Ghostscript",
            "The \"Post-process with Ghostscript\" checkbox, when checked, "
            "causes k2pdfopt to post-process the converted PDF file "
            "using Ghostscript's pdfwrite device.  This requires that "
            "you have Ghostscript installed on your PC.  This is a good "
            "way to solve text selection overlap problems if you are "
            "using native PDF output, particularly if processing a two-column "
            "source PDF.  See the -ppgs option in the command-line help "
            "for more information.",
#endif
        "markup",
            "Generate marked-up source",
            "The \"Generate Marked-up Source\" checkbox, when checked, causes "
            "k2pdfopt to generate a separate \"markup\" output PDF file "
            "(with the ending _marked.pdf) that "
            "shows how k2pdfopt is processing the "
            "source PDF file.  If this option is checked, the preview "
            "window will also show the contents of this markup file.",
        "wrap",
            "Re-flow text",
            "The \"Re-flow text\" checkbox, when checked, causes k2pdfopt to "
            "try to re-flowed text to fit the output device screen.  "
            "Note that this option is not compatible with native PDF output.",
        "autorot",
            "Fast Preview",
            "The \"Fast Preview\" checkbox, when checked, prevents k2pdfopt "
            "from trying to automatically determine the "
            "source PDF orientation when generating previews since this "
            "takes extra processing time.",
        "bpm",
            "Avoid Text Select Overlap",
            "The \"Avoid Text Select Overlap\" checkbox, when checked, will "
            "cause k2pdfopt to force each cropped area from the source PDF "
            "onto a new "
            "output PDF page.  This is one way to avoid text selection "
            "overlap issues.  See also the post-processing with Ghostscript "
            "option.",
        "defects",
            "Ignore small defects",
            "The \"Ignore small defects\" checkbox, when checked, will cause "
            "k2pdfopt to ignore scanning / copying artifacts (speckles) smaller "
            "than 1.5 points "
            "in size will be ignored when processing the source PDF.",
        "autocrop",
            "Auto-crop",
            "The \"Auto-crop\" checkbox, when checked, will cause k2pdfopt "
            "to attempt to "
            "automatically crop out dark scanning artifacts from "
            "the edges of pages.  This is typically used on book scans or "
            "photocopied images.",
#ifdef HAVE_OCR_LIB
        "ocr",
            "OCR (Tesseract)",
            "The \"OCR (Tesseract)\" checkbox, when checked, will cause "
            "k2pdfopt to analyze the source PDF using optical character "
            "recognition (OCR) using the Tesseract library.  An invisible "
            "layer of text will be added to the output PDF so that the "
            "text can be selected and/or searched.  You must have a "
            "Tesseract language library installed.  See "
            "http://willus.com/k2pdfopt/help/ocr.shtml for more details.\n\n"
            "The \"CPUs\" box next to the OCR check box specifies how many "
            "CPU threads to use for OCR processing.  It can be a percentage "
            "of the available CPU threads or just a number of threads.  The "
            "default is 50%, which typically provides a 1.5 - 2.5x speed "
            "improvement.",
#endif
#ifdef HAVE_TESSERACT_LIB
        "ocrfast",
            "Fast OCR (Tesseract)",
            "Use a fast version of the Tesseract training data.",
#endif
        "_fitpage_",
            "Fit to Preview Window",
            "Fits the preview page to the window.",
        "_magplus_",
            "Increase Preview Magnification",
            "Increases the magnification in the preview window.",
        "_magminus_",
            "Decrease Preview Magnification",
            "Decreases the magnification in the preview window.",
        "Restore Defaults",
            "Restore Default Settings",
            "The \"Restore Defaults\" button returns all settings "
            "(except for the custom presets) to the default k2pdfopt values.",
        "*&Convert all files",
            "Convert All Files",
            "The \"Convert All Files\" button processes all of the "
            "files in the file list.",
        "File list",
            "File list",
            "The \"File list\" shows all source PDF files which "
            "will be processed.  The "
            "selected file will be the one shown in the preview window.",
        "Save",
            "Save Environment Variable",
            "The \"Save\" button saves the contents of the text field "
            "to the K2PDFOPT environment variable.",
        "Restore",
            "Restore Environment Variable",
            "The \"Restore\" button restores the contents of the "
            "K2PDFOPT environment variable into the text field.",
        "view",
            "View",
            "Display the selected PDF file using your default PDF viewer.",
        "&info",
            "Info",
            "Display information about the selected PDF file.  "
            "The shortcut key is CTRL-D.  The information is specific "
            "to the page range in the 'Pages to Convert' box.",
        "&add file",
            "Add File",
            "The \"Add File\" button adds a source PDF file to the file "
            "list to be converted.",
        "add folder",
            "Add Folder",
            "The \"Add Folder\" button allows you to add an entire folder "
            "to the file list.  All files in that "
            "folder will be converted.  If the folder contains a sequence "
            "of bitmaps, those bitmaps will be converted, in alphabetic order, "
            "as if they were pages of a PDF file.",
        "ignore*",
            "Ignore Cropped Area",
            "If the \"Ignore\" box is checked, the corresponding crop region "
            "is ignored / excluded from the output PDF conversion.",
        "cboxactive*",
            "Crop-box activation",
            "Activates / de-activates the crop-box settings in the given row.  "
            "Each crop-box can be used to select a specific area of the source document "
            "(or multiple specific areas if "
            "you specify more than one crop-box on a page) for processing (or for "
            "ignoring if you check the ignore box).  The crop-box can be "
            "graphically selected using the Select button or you can manually "
            "put in the left,top corner plus the width and height in various "
            "different units.",
        "cboxleft*",
            "Crop-box left side",
            "Sets the left side position of the crop-box."
            "Default units are inches.  You can put, for example, "
            "1.0cm or 0.5s for other types of units.",
        "cboxtop*",
            "Crop-box top side",
            "Sets the top side position of the crop-box."
            "Default units are inches.  You can put, for example, "
            "1.0cm or 0.5s for other types of units.",
        "cboxwidth*",
            "Crop-box width",
            "Sets the width of the crop-box."
            "Default units are inches.  You can put, for example, "
            "1.0cm or 0.5s for other types of units.",
        "cboxheight*",
            "Crop-box height",
            "Sets the height of the crop-box."
            "Default units are inches.  You can put, for example, "
            "1.0cm or 0.5s for other types of units.",
        "cboxignore*",
            "Crop-box ignore",
            "If checked, the region within the crop-box is ignored (internally "
            "it is painted white).  Otherwise, the regions outside the crop-box "
            "are ignored.",
        "cboxpages*",
            "Crop-box page range",
            "The page range for which the crop box applies.  For example, you "
            "can put 1,10,20e-40,61o- to specify pages 1, 10, 20 to 40 even, "
            "and 61 to the end of the document odd.",
        "cboxselect*",
            "Crop-box / Margin Select",
            "The \"Select\" buttons allow you to set the crop margins "
            "graphically using an overlay of all selected "
            "source pages (using the page range in the correponding "
            "\"Pages Range\" box).",
        "remove item",
            "Remove Item",
            "The \"Remove Item\" button removes the selected item "
            "from the file list.",
        "heightunits;widthunits;devwidth;devheight",
            "Device Height and Width and Units",
            "Select the output page width and height and dimensional units.",
        "crop*",
            "Crop Margins",
            "The \"Crop Margins\" controls set the amount of margin on each "
            "side of the "
            "source document which you wish to crop out and not show in the "
            "converted document.  You can use the \"Margin Select\" button "
            "to graphically set these numbers.  The units are inches.",
        "maxcols",
            "Max Columns",
            "The \"Max Columns\" value will control the maximum number of "
            "columns that k2pdfopt attempts to detect in the source document.  "
            "If you don't want to detect multiple columns, set this to 1.",
        "ddr",
            "Document Display Resolution",
            "The \"Document Resolution Factor\" value can be used to "
            "increase or decrease the resolution of "
            "the converted document.  For example, set this to 2 to double "
            "the default output document resolution.",
        "opfolder",
            "Output Folder",
            "The \"Output Folder\" text box shows the name of the folder "
            "where the converted files will be saved.  You can choose "
            "this folder by clicking the \"Select\" button next to it.",
        "opselect",
            "Output Folder Select",
            "The \"Select\" button next to the Output Folder text box "
            "selects the output folder where the converted files will be saved.",
        "opclear",
            "Output Folder Clear",
            "The \"Clear\" button next to the Output Folder text box "
            "clears the output folder.  With no output folder selected, the "
            "converted files are saved into the same folder as their associated "
            "source files.",
        "env",
            "Environment Variable",
            "The \"Environment Variable\" text box shows the value "
            "of the K2PDFOPT environment variable. "
            "You can change the value and then click the neighboring "
            "\"SAVE\" button to store it.",
        "extra",
            "Additional Options",
            "In the \"Additional Options\" text box, you can enter "
            "command-line arguments that will be appended to the GUI "
            "command-line arguments in order to allow access to k2pdfopt "
            "features that are not supported by the GUI.",
        "cmdline args",
            "Command-line version of options",
            "The \"Command-line version of options\" text box shows the actual "
            "arguments that would be used on the command line.  "
            "If you need to write a script that does the same type of "
            "conversion as the GUI, you can copy and paste these arguments "
            "to your script.",
        "mode",
            "Conversion Mode",
            "The \"Conversion Mode\" pull-down menu can be used to select "
            "a specific conversion mode.  Each mode selects multiple options "
            "in order to best "
            "process your source document in a number of custom ways. "
            "See the command-line usage (Help menu -> Command-line), under "
            "-mode, to see what each conversion mode is best suited for.  "
            "For instance, if you have a 2-column source PDF, you "
            "may want to selet \"2-column.\"  If you want to best preserve "
            "the source PDF formatting and don't need to re-flow the text, "
            "try the \"fit width\" mode.  The default mode tries to best "
            "detect what type of source document you have.",
        "devdpi",
            "DPI",
            "The \"DPI\" setting sets your e-reader screen DPI, or "
            "dots per inch.  Increasing "
            "this will increase the magnification of the converted "
            "document assuming that the deevice width and height are set "
            "in pixels.",
        "device",
            "Device",
            "The \"Device\" drop-down menu allows you to select your device "
            "type from a drop-down menu.  "
            "If your device is not listed, you can "
            "enter your e-reader dimensions and DPI into the boxes below "
            "this menu.",
        "previewpage;Pre&view",
            "Preview Window",
            "The \"Preview\" button shows a preview of your converted "
            "file.  Select the page you wish to preview and then press the "
            "\"Preview\" button to see it in the preview window.  Also, "
            "you can check the \"Generate marked-up source\" checkbox "
            "and then the preview window will show the marked up source "
            "page instead of the converted page.",
        "pages",
            "Pages to convert",
            "The \"Pages to convert\" text box allows you to enter a list "
            "of the pages which you wish to convert.  "
            "Some examples are:\n"
            "    1,3,10-27,30-   Converts pages 1, 3, 10 through 27, "
            "and 30 and higher.\n"
            "    6e-    Converts all even pages from 6 up.",
        "ocrlang",
            "OCR language selection",
            "Selects the language that Tesseract OCR will use.",
        "*",
            "Custom Preset",
            "The \"Custom Preset\" buttons store or recall a snapshot of all of the "
            "selected settings.  To store the settings, press and hold the "
            "button for two seconds (much like your FM radio presets work "
            "in your car).  To recall settings, just click on the desired button."
        };
    int i;
    static char *unithelp =
        "px = pixels\n"
        "in = inches\n"
        "cm = centimeters\n"
        "s = fraction of the source page (e.g. 1 = same as source page)\n"
        "t = fraction of the trimmed source page\n"
        "x = fraction of the text-layer width/height on the source page";

    for (i=0;contextmenu_help[i][0]!='\0';i+=3)
        {
        char *p;
        int j;
        for (j=0,p=&contextmenu_help[i][j];1;p=&p[j+1])
            {
            int match,len;
            char buf[128];

            xstrncpy(buf,p,127);
            j=in_string(buf,";");
            if (j>0)
                buf[j]='\0';
            len=strlen(buf);
            if (!strcmp(buf,"*"))
                match=1;
            else if (buf[len-1]=='*')
                match=!strnicmp(control->name,buf,len-1);
            else
                match=!stricmp(control->name,buf);
            if (match)
                {
                if (!strcmp(&contextmenu_help[i+2][strlen(contextmenu_help[i+2])-7]," units."))
                    {
                    char *buf2;
                    static char *funcname="k2gui_contextmenu_by_control";

                    willus_mem_alloc_warn((void **)&buf2,strlen(contextmenu_help[i+2])+strlen(unithelp)+4,funcname,10);
                    sprintf(buf2,"%s\n%s",contextmenu_help[i+2],unithelp);
                    k2gui_contextmenu(contextmenu_help[i+1],buf2);
                    willus_mem_free((double **)&buf2,funcname);
                    }
                else
                    k2gui_contextmenu(contextmenu_help[i+1],contextmenu_help[i+2]);
                return;
                }
            if (j<0)
                break;
            }
        }
    }


static void k2gui_contextmenu(char *title,char *content)

    {
    static int bcolors[3]={0x60b060,0xe0ffe0,0xe0ffe0};

    willusgui_message_box(&k2gui->mainwin,title,content,"*&OK",NULL,NULL,
                           NULL,0,20,600,0xe0ffe0,bcolors,NULL,1);
    }


static void k2gui_insert_crlf(char *buf)

    {
    int i;

    for (i=0;buf[i]!='\0';i++)
        if (buf[i]=='\n' && (i==0 || buf[i-1]!='\r'))
            {
            memmove(&buf[i+1],&buf[i],strlen(buf)-i+1);
            buf[i]='\r';
            i++;
            }
    }

#endif /* HAVE_K2GUI */







k2pdfopt_v2.54/k2pdfoptlib/k2publish.c

/*
** k2publish.c   Convert and write the master output bitmap to PDF output pages.
**
** Copyright (C) 2020  http://willus.com
**
** This program is free software: you can redistribute it and/or modify
** it under the terms of the GNU Affero General Public License as
** published by the Free Software Foundation, either version 3 of the
** License, or (at your option) any later version.
**
** This program is distributed in the hope that it will be useful,
** but WITHOUT ANY WARRANTY; without even the implied warranty of
** MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
** GNU Affero General Public License for more details.
**
** You should have received a copy of the GNU Affero General Public License
** along with this program.  If not, see <http://www.gnu.org/licenses/>.
**
*/

#include "k2pdfopt.h"

static void k2publish_outline_check(MASTERINFO *masterinfo,K2PDFOPT_SETTINGS *k2settings,
                                    int srcpageno,int plus_one);


/*
** flushall==1:  Flush the entire master bitmap but wait for OCR if not enough
**               OCR has been queued up.
** flushall==2:  Flush the entire master and do NOT wait for OCR (clear the bitmap)
*/
void masterinfo_publish(MASTERINFO *masterinfo,K2PDFOPT_SETTINGS *k2settings,int flushall)

    {
#ifdef HAVE_MUPDF_LIB
    static WTEXTCHARS *wtcs=NULL;
    static WTEXTCHARS _wtcs;
    /* static int pageno=0; */
#endif
    WILLUSBITMAP _bmp,*bmp;
    double bmpdpi;
    int local_output_page_count,size_reduction,nocr,queue_pages_only;
#ifdef HAVE_OCR_LIB
    OCRWORDS *ocrwords,_ocrwords;
#else
    void *ocrwords;
#endif
    int bitmap;
    int srcpageno;

    /* Queue up all output pages generated from this source page */ 
    /* This will flush the text re-flow buffer if flushall is NZ */
    while (masterinfo_queue_next_output_page(masterinfo,k2settings,flushall)>0);
#if (WILLUSDEBUGX2==3)
printf("Queued output pages = %d, rowcount=%d\n",masterinfo->queued_page_info.n,masterinfo->rows);
ocrwords_echo(&masterinfo->mi_ocrwords,stdout,2,1);
#endif

    bitmap=k2settings_output_is_bitmap(k2settings);
/*
aprintf(ANSI_GREEN "\n   @masterinfo_publish(flushall=%d)....\n\n" ANSI_NORMAL,flushall);
*/
#ifdef HAVE_MUPDF_LIB
    if (wtcs==NULL)
        {
        wtcs=&_wtcs;
        wtextchars_init(wtcs);
        }
#endif
#ifdef HAVE_OCR_LIB
    ocrwords=&_ocrwords;
    ocrwords_init(ocrwords);
    /*
    ** If using native PDF OCR layer, nocr will be zero.
    */
    nocr=ocrwords_num_queued(&masterinfo->mi_ocrwords);
    queue_pages_only = (flushall<2 && nocr>0
                                   && k2ocr_max_threads()>1 
                                   && nocr < 3*k2ocr_max_threads());
#if (WILLUSDEBUGX2==3)
if (!queue_pages_only && flushall<2)
{
printf("Changing queue_pages_only to 1.\n");
queue_pages_only=1;
}
#endif
    if (nocr>0 && !queue_pages_only)
        {
        if (!k2settings->preview_page)
            k2printf("OCRing %d images ... ",nocr);
#if (WILLUSDEBUGX2==3)
{
static int count=1;
printf("Calling multithreaded ocr. Count=%d, nwords=%d\n",count,masterinfo->mi_ocrwords.n);
ocrwords_echo(&masterinfo->mi_ocrwords,stdout,count++,1);
}
#endif
        k2ocr_multithreaded_ocr(&masterinfo->mi_ocrwords,k2settings);
#if (WILLUSDEBUGX2==3)
ocrwords_echo(&masterinfo->mi_ocrwords,stdout,1,1);
#endif
        nocr=0;
        }
#else
    ocrwords=NULL;
    nocr=0;
    queue_page=0;
#endif
#if (WILLUSDEBUGX2==3)
aprintf(ANSI_GREEN "\n   SRC PAGE %d, nocr=%d, queue=%d, threads=%d\n\n" ANSI_NORMAL,masterinfo->pageinfo.srcpage,nocr,queue_pages_only,k2ocr_max_threads());
#endif
    bmp=&_bmp;
    bmp_init(bmp);
    local_output_page_count=0;
   
    /* Process queued pages if ready */
    while (!queue_pages_only && masterinfo_pop_next_queued_page(masterinfo,k2settings,
                                         bmp,&bmpdpi,&size_reduction,ocrwords,&srcpageno)>0)
        {
#if (WILLUSDEBUGX2==3)
printf("Starting loop, rowcount=%d\n",masterinfo->rows);
ocrwords_echo(ocrwords,stdout,1,1);
#endif
        local_output_page_count++;
        masterinfo->output_page_count++;
        if (masterinfo->preview_bitmap!=NULL)
            {
            if (ocrwords!=NULL)
                ocrwords_free(ocrwords); /* Don't really need this, but just for insurance */
            if (!k2settings->show_marked_source
                        && abs(k2settings->preview_page)==masterinfo->published_pages)
                {
/*
printf("At preview page:  bmp = %d x %d x %d, preview(dst) = %d x %d x %d\n",
bmp->width,bmp->height,bmp->bpp,
masterinfo->preview_bitmap->width,masterinfo->preview_bitmap->height,masterinfo->preview_bitmap->bpp);
*/              bmp_copy(masterinfo->preview_bitmap,bmp);
                masterinfo->preview_captured=1;
                break;
                }
            continue;
            }

        /* v2.16, outline / bookmark check done in separate function. */
#if (WILLUSDEBUGX & 1)
printf("k2publish_outline_check\n");
#endif
        k2publish_outline_check(masterinfo,k2settings,srcpageno,0);
#if (WILLUSDEBUGX & 1)
printf("Done k2publish_outline_check, usecrop=%d, dst_ocr=%c\n",k2settings->use_crop_boxes,k2settings->dst_ocr);
#endif
/*
printf("use_toc=%d, outline=%p, spc=%d, srcpage=%d\n",k2settings->use_toc,masterinfo->outline,masterinfo->outline_srcpage_completed,masterinfo->pageinfo.srcpage);
*/

        if (bitmap)
            {
            char filename[MAXFILENAMELEN];

            filename_substitute(filename,k2settings->dst_opname_format,masterinfo->srcfilename,
                                masterinfo->filecount,masterinfo->output_page_count,"");
            bmp_set_dpi(bmpdpi);
            if (!stricmp(wfile_ext(filename),"jpg") 
                 || !stricmp(wfile_ext(filename),"jpeg"))
                bmp_promote_to_24(bmp);
            bmp_write(bmp,filename,NULL,k2settings->jpeg_quality<1?93:k2settings->jpeg_quality);
            bitmap_file_echo_status(filename);
            }
        /*
        ** Nothing to do inside loop if using crop boxes -- they all
        ** get written after all pages have been processed.
        */
#ifdef HAVE_OCR_LIB
        if (k2settings->dst_ocr)
            {
            if (masterinfo->ocrfilename[0]!='\0')
                ocrwords_to_textfile(ocrwords,masterinfo->ocrfilename,
                                     masterinfo->published_pages>1);
            if (!bitmap && !k2settings->use_crop_boxes)
                {
                int flags;

                flags = k2settings->dst_ocr_visibility_flags
                         | ((k2settings->dst_ocr=='m') ? 0x20 : 0);
#if (WILLUSDEBUGX & 0x400)
printf("Calling pdffile_add_bitmap_with_ocrwords.\n");
#endif
#if ((WILLUSDEBUGX & 0x10000) || (WILLUSDEBUGX2==3))
if (ocrwords!=NULL)
ocrwords_echo(ocrwords,stdout,1,1);
#endif
#if (WILLUSDEBUGX2==3)
{
static int count=1;
char filename[256];
printf("Calling pdffile_add_bitmap_with_ocrwords... (%d x %d, %d dpi)\n",bmp->width,bmp->height,(int)bmpdpi);
printf("    pdffile=%s\n",masterinfo->outfile.filename);
printf("    ptr=%p\n",masterinfo->outfile.f);
printf("    nobjs=%d\n",masterinfo->outfile.n);
printf("    na=%d\n",masterinfo->outfile.na);
printf("    dpi=%d\n",(int)bmpdpi);
printf("    size_red=%g\n",(double)size_reduction);
printf("    words=%d\n",ocrwords->n);
sprintf(filename,"out%02d.png",count++);
bmp_write(bmp,filename,stdout,100);
wfile_written_info(filename,stdout);
}
#endif
                pdffile_add_bitmap_with_ocrwords(&masterinfo->outfile,bmp,bmpdpi,
                                             k2settings->jpeg_quality,size_reduction,
                                             ocrwords,flags);
                }
/*
{
static int count=1;
char filename[MAXFILENAMELEN];
sprintf(filename,"page%04d.png",count++);
bmp_write(bmp,filename,stdout,100);
}
*/
            masterinfo->wordcount += ocrwords->n;
            ocrwords_free(ocrwords);
            }
        else if (!bitmap && !k2settings->use_crop_boxes)
#endif
            {
#if (WILLUSDEBUGX & 1)
printf("Calling pdffile_add_bitmap... (%d x %d, %d dpi)\n",bmp->width,bmp->height,(int)bmpdpi);
#endif
            pdffile_add_bitmap(&masterinfo->outfile,bmp,bmpdpi,
                               k2settings->jpeg_quality,size_reduction);
            }
        }
    /*
    ** v2.16 bug fix:  If no destination output generated, we still have to call outline_check().
    */
    if (!queue_pages_only && local_output_page_count==0)
        k2publish_outline_check(masterinfo,k2settings,masterinfo->pageinfo.srcpage,1);
    bmp_free(bmp);
    }


static void k2publish_outline_check(MASTERINFO *masterinfo,K2PDFOPT_SETTINGS *k2settings,
                                    int srcpageno,int plus_one)

    {
    if (k2settings->use_toc!=0 && masterinfo->outline!=NULL
         && masterinfo->outline_srcpage_completed!=srcpageno)
         {
/*
aprintf(ANSI_MAGENTA "\n    --> DEST PAGE %d\n\n" ANSI_NORMAL,masterinfo->published_pages);
*/
         wpdfoutline_set_dstpage(masterinfo->outline,srcpageno,
                                 masterinfo->published_pages+(plus_one?1:0));
         masterinfo->outline_srcpage_completed = srcpageno;
         }
    }







k2pdfopt_v2.54/k2pdfoptlib/k2version.c

char *k2pdfopt_version = "v2.54";
/*
** k2version.c  K2pdfopt version number and history.
**
** Copyright (C) 2022  http://willus.com
**
** This program is free software: you can redistribute it and/or modify
** it under the terms of the GNU Affero General Public License as
** published by the Free Software Foundation, either version 3 of the
** License, or (at your option) any later version.
**
** This program is distributed in the hope that it will be useful,
** but WITHOUT ANY WARRANTY; without even the implied warranty of
** MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
** GNU Affero General Public License for more details.
**
** You should have received a copy of the GNU Affero General Public License
** along with this program.  If not, see <http://www.gnu.org/licenses/>.
**
**
** VERSION HISTORY
**
** v2.54     6 JAN 2023
**           ENHANCEMENTS
**           -Compiled with gcc v12.2.0 in MS Windows
**           -Library updates:  Tesseract 5.3.0, Leptonica 1.83, Mupdf 1.21,
**                              Freetype 2.12.1, libpng 1.6.39, jpeg-turbo 2.1.4,
**                              openjpeg 2.5.0, jbig2dec 0.19, zlib 1.2.13
**           BUG FIXES
**           -ocrword library updated to fix possible memory leak from not
**            freeing bitmaps used by the data structure.
**
** v2.53     18 JUL 2020
**           NEW FEATURES
**           -Added more support for DJVU input files, including OCR-layer text
**            extraction, reading of bookmarks, and information viewing
**            (-i or GUI "Info" view).
**           -Added support for CBZ input files.
**           ENHANCEMENTS
**           -The multithreaded Tesseract OCR capability has been significantly
**            improved.  The images for OCR processing are now queued up into
**            larger groups so that the multithreading is more effective.
**            Since the introduction of the -ocrd option in v2.50 (Dec 2018),
**            the default OCR method of OCRing an entire line of text at a
**            time had effectively turned off OCR multithreading since only
**            one row of text at a time was passed to the OCR engine.
**           -Updated many of the support libraries to their latest releases:
**            Tesseract 4.1.1, Leptonica 1.79, Mupdf 1.17, Freetype 2.10.2
**            libpng 1.6.37, jpeg-turbo 2.0.4, openjpeg 2.3.1
**           -When previewing "marked up" pages, the preview now only
**            processes the desired preview page, making it much faster for
**            previewing pages above page 1.
**           -Added -ocrvbb option to more precisely determine OCR layer text
**            bounding boxes in pre-existing OCR layers.
**           BUG FIXES
**           -Fixed bug in ocr layer sorting algorithm in
**            wtextchars_group_by_words() function in k2ocr.c
**           -Fixed a bug where one of my png image reading functions was not
**            thread safe (not re-entrant).  This had the potential to cause
**            very random crashing.
**           -Fixed multiple issues with text selection of a pre-existing
**            OCR layer.  Some text wasn't always included in certain cases,
**            and sometimes the selection box was over-sized.
**           -Altered the detection of words in a row of text to work better /
**            more consistently in obvious cases.  See v2.53 comments in
**            get_word_gap_threshold() in bmpregion.c.
**
** v2.52 12 JUN 2020
**           NEW FEATURES
**           -Automatically downloads Tesseract v4.0 training files from github.
**            Use -y for no prompting.  See -ocrlang command usage for full details.
**           -Added new -go (grid order) option to specify the order in which
**            areas in gridded pages are processed.  Grid area processing also
**            defaults to right-to-left if -r is specified.
**           ENHANCEMENTS
**           -Prints Tesseract init info at the beginning of each file conversion
**            now--in the GUI also.
**           -Redirects Tesseract library debug statements to a log file.  Prints
**            them out if it cannot initialize correctly.
**           -Re-edited a lot of the -mode usage descriptions.
**           -CMakeLists.txt files updated.
**           -Added Kobo Clara HD, Kobo Forma, and Kobo Libra H2O to device list
**            (using preliminary resolution numbers).
**           -Windows version now compiled with gcc 9.3.1 on a core i9-9900.
**           MS WINDOWS GUI
**           -Tesseract language selection and download fully supported.
**           -Added three more preset buttons for a total of seven.
**           -Added "View" button to GUI to view PDF source file.
**           BUG FIXES
**           -Fixed issue where OCR layer placement from an already generated
**            OCR layer was not correct if a document scale factor not equal
**            to 1 was used (e.g. -ds 2).
**           -Hopefully improved detection of out-of-family small rows.
**            Modified textrows_remove_small_rows() in textrows.c and also added
**            -rhmin option to remove any row w/text height less than a certain value.
**            https://www.mobileread.com/forums/showthread.php?p=3693210#post3693210
**            https://www.mobileread.com/forums/showthread.php?p=2781815#post2781815
**           -Fixed some issues with -fr option.  Added -ddr option (-ddr- to turn
**            off double-row detect) to prevent tall figures from potentially
**            getting broken up inadvertently.  Modified k2proc.c to
**            "rotate the trow" structure next the end of bmpregion_add() function.
**            https://www.mobileread.com/forums/showthread.php?p=3549163#post3549163
**           -Fixed issue where the output margins weren't exactly right in the
**            case of -mode trim.  See k2settings_adjust_devdims_for_om() function
**            in k2settings.c. (PM from Tex2002ans on MR.)
**           -Added textrows_remove_defects() function to bmpregion_find_textrows()
**            in bmpregion.c.  This helped fix an issue where rows were not
**            getting selected properly in a document due to small scanning
**            defects.
**           -Fixed implementation of -bp <gap>.  This had been broken for some
**            time.  It was getting overridden by other features.  See mods to
**            k2proc.c and k2master.c.
**            https://www.mobileread.com/forums/showthread.php?p=3743393#post37433930
**           -Fixed some bugs with autocrop (-ac)--particularly an issue that was
**            causing it to hang for pages with a high aspect ratio--this caused the
**            "goes idle after page 16" in this post:
**            https://www.mobileread.com/forums/showthread.php?p=3957183#post3957183
**            See mods to k2bmp.c.
**           -Fixed ghostscript (DLL API) to work with UTF-8 strings and also
**            improved error processing.  Also fixed a ghostscript DLL
**            initialization error that sometimes caused a crash.
**            https://www.mobileread.com/forums/showthread.php?p=3884300#post3884300
**            https://www.mobileread.com/forums/showthread.php?p=3886929#post3886929
**           -Option to auto-rename existing files rather than overwrite them.
**            See updated -ow command-line usage (-ow+). Also will prompt for
**            auto-renaming.
**           -Expanded the usage description for -gtr.
**           -Fixed where "u" menu option sometimes printed one too few linefeeds
**            (pr1cmdopt() function in k2usage.c)
**           -Fixed issue with a French accented "a" (and some other characters)
**            having bad text selection dimensions (from 24 Aug 2019).  See mods
**            to pdfwrite.c.  Certain chars had negative widths/heights in the
**            Helvetica data set in pdfwrite.c.
**
** V2.51a 5 JAN 2019
**           - Fixed issue with MS Windows GUI not displaying PDF file info
**             correctly (due to change in MuPDF behavior).
**
** V2.51 4 JAN 2019
**           - Fixed issue with Tesseract and SSE/AVX support
**           - Added -ocrdpi option to optimize Tesseract v4.0.0 performance
**           - Added code mods from:  https://gitlab.com/axet/android-k2pdfopt/commit/163d9c9248f9ac00068ecb60af33f1ae7ec17540
**
** V2.50 27 DEC 2018
**           ENHANCEMENTS
**           - Compiled w/Tesseract v4.0.0, MuPDF v1.14, Freetype v2.9.1,
**                        Leptonica 1.74.4, OpenJPEG 2.3.0, Turbo JPEG 2.0.1,
**                        and PNG lib v1.6.35.
**           - New OCR detection methods for Tesseract--can have Tesseract
**             analyze entire lines (default) or even the entire page of text
**             rather than just individual words as was done in previous versions.
**             This should improve OCR accuracy when using Tesseract.
**             See -ocrd option.
**           - New debugging diagnostic for Tesseract training files: -lang ?
**             (Or in MS Windows GUI, select Help -> Tesseract Training File Info)
**           - The default device is now a 6-inch 300 dpi screen a la the
**             Kindle Paperwhite 3+
**           - Added Kindle Oasis 2 device (7-inch 300 dpi screen)
**           - Page straightening feedback added to MS WINDOWS GUI log
**           - Fixed Android source code issues pointed out in this post:
*              https://www.mobileread.com/forums/showthread.php?p=3655291#post3655291
**           MS WINDOWS
**           - Compiled with gcc 7.3.
**           LINUX
**           - Compiled in Fedora 29 with gcc 8.2.
**           MAC OSX
**           - Compiled with gcc 8.2.
**
** V2.42 20 MAY 2017
**           NEW FEATURES
**           - Bitmap output.  The -o <namefmt> option now takes names ending
**             in .jpg and .png to tell k2pdfopt to write out bitmaps instead of
**             a PDF file.  E.g. -o .png writes pages to srcfile0001.png,
**             srcfile0002.png, etc.
**           - Added de-warp (-dw) option to de-warp scanned pages a la
**             ScanTailor.  This is most useful for books that have been pressed
**             against the glass of a copier and the scans still have some
**             curvature (warping) in them.  Or for photographs of pages taken
**             at a slight angle.  Uses Leptonica's built-in functions.
**           ENHANCEMENTS
**           - Improved autocrop (-ac) algorithm and added an "aggressiveness" factor
**             to it.  It is now called more efficiently as well (it used to be
**             called multiple times per source page).
**           - Added Kobo Aura One to built-in device list
**             https://www.mobileread.com/forums/showthread.php?p=3513245#post3513245
**           - Improved straightening/deskew algorithm.  Faster and uses weighted
**             average / fine grain search (25 Mar 2017).  ~20% faster for 64-bit.
**           - Keyboard shortcut change:  'i' key now brings up file info.
**           - PDF information shows dates and page size more clearly now.
**           BUG FIXES
**           - The -ocrout function works even if native output mode is specified.
**           - Pressing ESC key when file overwrite is requested now results in a
**             "no" response (it used to result in a "yes" response).
**
** V2.41 25 FEB 2017
**           ENHANCEMENTS
**           - Updated libraries: MuPDF v1.10a, Tesseract 3.05.00,
**             Leptonica 1.74.1, FreeType 2.7.1, libpng v1.6.28, zlib 1.2.11.
**           - Compiled with MinGW/GNU C 6.3 (MS Windows version)
**           NEW FEATURE
**           - Added bitmap erosion filter (-er option) as an alternative to
**             gamma correction (-g) to make text thicker/darker (idea from
**             the original "Yet Another PDF to LRF Converter" program).
**           
** V2.40 7 JAN 2017
**           NEW FEATURE
**           - OCR processing is now multithreaded.  This may provide a significant
**             boost in OCR processing speed depending on how many CPU threads you
**             have available.  See the -nt option.  As part of this upgrade, the
**             OCR and total CPU time are now echoed for each run (using the
**             clock() function).  Include MS Windows GUI control for number of
**             CPUS.  Inspired by Harry Shamanski's Elucidate app.
**           BUG FIXES
**           - Fixed a couple of minor places in the usage where options were not
**             in alphabetical order.
**           - k2printf() flushes stdout.
**           - MS Windows GUI crop selection does not ask for page range if
**             document only has one page.
**           - MS Windows GUI no longer exceeds size of desktop when maximized.
**
** V2.36 26 NOV 2016
**           ENHANCEMENTS
**           - The -colorfg and -colorbg options can take an array of colors, in
**             which case each array element is used for the next row of text.
**             See usage.  Suggested in a 5 Nov 2016 e-mail.
**           BUG FIXES
**           - If using -mode trim with -bp, blank pages are passed through to
**             the output file as if -mode copy.  From 11-16-2016 e-mail.
**           - Minimum dpi allowed from k2settings_settings_set_margins_and_devsize
**             is 1.
**           - Fixed bug where -bp was not recognized if at the end of a command line.
**           - -ocrvis b did not work before without 's'.  Now it does.
**           - Fixed Tesseract to correctly parse .traineddata files when certain
**             locales are set.  It was not correctly parsing Chinese .traineddata
**             files on my Windows 10 system because of the locale.
**           - Updated GOCR library to GOCR v0.50.  Not convinced it is improved.
**           - Re-ordered some command line options in usage to keep them alphabetical.
**
** V2.35 22 OCT 2016 
**           ENHANCEMENTS
**           - Mac OSX version compiled on new machine running Sierra with GCC 6.2.0.
**             Also, the binaries are compressed with a newer version of UPX which
**             is compatible with Mac OSX 10.12 Sierra.
**           - Linux binaries compiled on CentOS 7.2 with GCC 4.8.5.
**           - Windows binaries compiled with GCC 6.2.0 (MinGW).
**           - Compiled with the latest versions of libpng (1.6.25), freetype (2.7),
**             turbo JPEG (1.5.1).
**           - I tried newer versions of MuPDF (v1.9a and v1.10 pre-release), but
**             they broke more things than I was comfortable with, so I've stayed
**             with MuPDF v1.8 for this release.
**           NEW FEATURES
**           - Added -jfc- option to prevent trying to join figure captions to the
**             figures.
**             http://www.mobileread.com/forums/showthread.php?p=3342105#post3342105
**           - Added new conversion mode, -mode concat, which keeps the output at
**             the same dimensions as the source file and concatenates crop-boxes
**             (red boxes) together--as many as can fit on each page without breaking
**             them apart.
**           - Added option -f2p -3 to support -mode concat.
**           BUG FIXES
**           - No longer crashes in native PDF output mode if there is no output.
**           - Writes more informative message to screen if output file not written.
**           - Makes sure output file can be opened for writing before proceeding
**             with the conversion.  Warns user if file cannot be opened.
**             http://www.mobileread.com/forums/showthread.php?p=3343367#post3343367
**           - Correctly processes blank/empty pages in .djvu files.
**             http://www.mobileread.com/forums/showthread.php?p=3350691#post3350691
**           - The -title option now substitutes the file name for %s or %b, like
**             the -o option.
**             http://www.mobileread.com/forums/showthread.php?p=3389292#post3389292
**           - The -grid overlap percentage is more precise now.
**           - Warning message to use -fc- with -odpi, -fs, or -mag.  Not sure this
**             is the best way--should I just turn off -fc if those are specified?
**             Reported in 22 April 2016 e-mail.
**             Also: http://www.mobileread.com/forums/showthread.php?p=3354548#post3354548
**           - Wide-char (UTF-8) DJVU file names now work.
**             http://www.mobileread.com/forums/showthread.php?p=3351085#post3351085
**           - Blank pages no longer cause an improper conversion with -mode trim.
**             E-mail from 17 Mar 2016.
**           - Clarified usage of -mode copy, explaining about gamma and contrast
**             settings (how they are not reset to 1 with -mode copy).
**           - In the function where the 2-column divider is detected, a special
**             call is made to find_textrows() so that figure caption joining is
**             disabled unless -jfc+ is specified.  This helps 2-column detection
**             work more reliably.
**             http://www.mobileread.com/forums/showthread.php?p=3351808#post3351808
**             http://www.mobileread.com/forums/showthread.php?p=3342105#post3342105
**           MS WINDOWS GUI BUG FIXES
**           - The GUI now correctly selects the "crop" conversion mode.
**
** V2.34b 21 MAR 2016
**           MS WINDOWS BUG FIXES
**           - Native conversions correctly generate unicode file names
**             http://www.mobileread.com/forums/showthread.php?p=3284264#post3284264
**           - GUI correctly provides right-click help on the output folder widgets
**
** V2.34a 19 MAR 2016
**           BUG FIX
**           - Device "Kobo H2O" can now be correctly assigned. (E-mail 3-17-16)
**           MS WINDOWS GUI BUG FIX
**           - Fixed "Additional Options" and "Command-line Options" read-only issue.
**           - Fixed file list box overlapping the output folder box.
**           - Fixed "Add File" selection of .pdf and .djvu files.
**
** V2.34 18 MAR 2016
**           ENHANCEMENTS
**           - Compiled with the latest versions of MuPDF (1.8), Tesseract (3.04.01),
**             libpng (1.6.21), freetype (2.6.2), turbo JPEG (1.4.2), and
**             leptonica (1.72).
**           NEW FEATURES
**           - Added an option to scale the output font size to a fixed value:
**             -fs <fontsize>.  E.g. -fs 12 will scale the median font size
**             in the source document to be 12 points in the converted document.
**             See details in the command-line usage help.  Supported in MS Windows
**             GUI as well (new check box with up/down control next to it).
**             http://www.mobileread.com/forums/showthread.php?p=3175758#post3175758
**           - The -o has two new format characters--%b for the base name of the
**             source file (not including the path).  %f for the folder the source
**             file is stored in.
**           - The -mag feature magnifies the text/images in the output file.  It
**             as the same effect as increasing -odpi.
**           - New -y option is same as -ow (assumes "yes" on overwriting files).
**             I just did this for compatibility with other programs that use this
**             same option the same way (e.g. ffmpeg).
**           - The -cbox and -ibox options now have a "u" appendix that applies to
**             any unspecified pages.  E.g. -cbox5-10 <cbox1> -cboxu <cbox2>
**             This will apply <cbox1> to pages 5 through 10 and <cbox2> to all
**             other pages.
**             http://www.mobileread.com/forums/showthread.php?p=3204759#post3204759
**           - The -ci option can be used to specify an image for a cover page for
**             the PDF file (doesn't work with native PDF output yet).
**             http://www.mobileread.com/forums/showthread.php?p=3196307#post3196307
**           NEW MS WINDOWS GUI FEATURES
**           - There is now a selection button for the output folder, which uses
**             the new %b formatting in the -o option.  Requested 6 Jan 2016 via e-mail.
**           - Fixed several bugs involving the crop box GUI selection.
**           - Crop box setting prompts for an overriding page range now, and then
**             reports both the -cbox and the -m dimensions when complete.
**           - Added code to detect Calibri vs. Arial font, but this didn't have
**             the effect I wanted, so I commented it back out (in k2gui.c,
**             search for "fontscale".)
**           BUG FIXES
**           - Fixed the documentation of -ocrcol.  Said it was ignored now, but it
**             is not ignored for documents that don't already have an OCR layer.
**           - If the folder for the converted file(s) does not exist, it will be
**             created (6 Jan 2016 e-mail).
**           - Gets page bounding box from "Pages" object if not available for an
**             individual page.  (E-mail bug report, 10 Oct 2015).
**           - Made -bpc / -jpg incompatibility more clear in the command-line usage.
**           - k2printf correctly uses a semaphore to prevent threads from both using
**             it at the same time.
**           - MS Windows GUI:  Fixed issues with multi-threading when starting the
**             conversion process and starting the process to generate the bitmap for
**             setting the crop boxes.  Semaphores were not being correctly closed.
**           - MS Windows GUI:  File opening works more reliably now after multiple
**             aborted conversions (new willusgui_file_open_ex function).
**           - Postscript files are correctly processed now.  Because ghostscript
**             cannot pull specific pages from a PS file, they are now converted to
**             PDF (using ghostscript) before any further processing by k2pdfopt.
**
** V2.33a 3 OCT 2015
**           BUG FIX
**           - Fixed MS Windows GUI bug where preview page controls were missing.
**
** V2.33 27 SEP 2015
**           NEW FEATURES
**           - Compiled with GCC v5.2.0 and MuPDF v1.7a (released May 7, 2015).
**             The MuPDF upgrade involved modifying a significant amount of the
**             MuPDF interface code in the willus library since Artifex changed the
**             APIs on several functions, but the bulk of the logic did not change.
**             I uncovered a bug in the pdf_dict_del() function as well (reported).
**           - The -i option displays information about the source PDF file.  Added
**             to MS Windows GUI also.
**           - Added -fr option to rotate wide-aspect-ratio figures to landscape.
**             http://www.mobileread.com/forums/showthread.php?p=3060339#post3060339
**           - Added Kindle Paperwhite 3 (2015 release) and Pocketbook Basic 2 to
**             dev list (from http://www.mobileread.com/forums/showthread.php?t=253579)
**           - Smarter sorting of red regions on a multiple-column page.  See
**             pageregion_sort() function in pageregions.c.
**           - New -ibox option has same format as -cbox, but these boxes are ignored
**             by k2pdfopt--they are "whited out" in the source file.  For native
**             output, the contents may still be visible in the output.
**           - The -neg option now attempts to only negate text passages to white
**             on black and to leave figures alone.  Use -neg+ to negate everything.
**             http://www.mobileread.com/forums/showthread.php?p=3104536#post3104536
**           - Added option -ehl to erase horizontal lines in the document.  Works
**             exactly like the -evl option.
**           - Added -author and -title options to specify the author and title of
**             the output PDF.
**             http://www.mobileread.com/forums/showthread.php?p=3112052#post3112052
**           - Added -px option to exclude a set of pages, e.g. -px 4,7,10-20.
**             http://www.mobileread.com/forums/showthread.php?p=3112052#post3112052
**           - User can use color markings to tell k2pdfopt where to apply page
**             breaks to the output file.
**             http://www.mobileread.com/forums/showthread.php?p=3152988#post3152988
**           - The -? option can now be followed by a (wildcard) matching string to
**             show the usage of a particlar option, e.g. -? -ws.
**
**           NEW MS WINDOWS GUI FEATURES
**           - Crop margins replaced by three crop-box entries.
**             These entries can act as either -cbox or -ibox.
**           - Added an "INFO" button to show information on the selected PDF file.
**           - If a wildcard is specified for a PDF source file
**             on the command line (e.g. *.pdf), and the GUI is launched, all matching
**             entries are placed into the GUI file list.
**
**           BUG FIXES
**           - With notes options turned on (-nl / -nr), k2pdfopt will still search
**             for multiple columns if no notes are found on the page.  In addition,
**             the -crgh option now more directly affects column divider finding.
**             See textrows_remove_small_rows() call in bmpregion_find_multicolumn_divider().
**             http://www.mobileread.com/forums/showthread.php?p=3148589#post3148589
**           - Fixed multiple file select (broke when I converted to wide chars in v2.30).
**           - Modified bmpregion_hyphen_detect() to be less strict about rejecting
**             hyphens that aren't exactly centered.  Also modified calculation of
**             lcheight in bmpregion_calc_bbox()--see the function.
**             http://www.mobileread.com/forums/showthread.php?p=3119501#post3119501
**           - The k2pdfopt web site and help pages work again from the help menu.
**           - Turned off some debugging text from the bmp_autocrop2 function in k2bmp.c.
**           - Not really a bug fix, but the command-line help is now shown in
**             Courier New in MS Windows (a mono-spaced font).
**           - In info_update() in wmupdf.c in the willus library, I check to see
**             if I can resolve the Info dictionary.  This checks to see if it can
**             be parsed correctly.  If not, I discard the dictionary.  This was
**             causing a bug that a user submitted to me in an e-mail on 15 April 2015.
**             The users had a PDF file with a corrupt "Info" dictionary.
**           - WPDFOUTLINE structures correctly freed.
**           - MuPDF v1.7 stores ligatured characters differently than previous versions
**             in its internal character arrays, so I had to compensate for this.
**
** v2.32 6 MAR 2015
**           NEW FEATURES
**           - A new auto-cropping feature (-ac) has been added where k2pdfopt will
**             attempt to crop out dark edges due to scanning / copying artifacts.
**             There is a checkbox for it in the MS Windows GUI.
**           - MS Windows GUI: graphical selection of crop margins has now been
**             implemented.  When you click the "Select Margins" button, k2pdfopt will
**             overlay all of the pages in the "Pages to Convert" box and allow you
**             to select a rectangular crop region with the mouse, which it will then
**             use to populate the "Crop Margins" values.
**           - The -ls option now takes an optional page range so that it can be
**             applied to specified pages.  A control was added to the MS Windows
**             GUI for this.
**             http://www.mobileread.com/forums/showthread.php?p=3016119#post3016119
**           - Improved the context sensitive help in the MS Windows GUI.
**
**           OTHER
**           - Update the list of devices and their dimension from the information
**             collected at http://www.mobileread.com/forums/showthread.php?t=253579
**           - Clarified -cbox usage.
**             http://www.mobileread.com/forums/showthread.php?p=3048458#post3048458
**           - Added source code flow description to k2pdfopt.c.  (2-18-15 e-mail).
**
**           BUG FIXES
**           - Fixed a bug with notes in the margins (-nl/-nr options), checking
**             for notesrows->n==0 (was causing a crash).  E-mailed on 13 Jan 2015.
**           - Clarified usage for -m option.
**           - Added MS Windows GUI confirmation of Tesseract initialization (in the
**             conversion dialog box).
**             http://www.mobileread.com/forums/showthread.php?p=3016119#post3016119
**           - -cbox<n>- did not work correctly if <n> was beyond the last page of
**             the source PDF.  This is fixed.
**             http://www.mobileread.com/forums/showthread.php?p=3047145#post3047145
**           - Fixed a preview error noted by a mobileread member.  Was due to
**             not correctly clearing a WTEXTCHARS structure in
**             ocrlayer_bounding_box_inches().
**             http://www.mobileread.com/forums/showthread.php?p=3027213#post3027213
**           - Fixed some issues with masterinfo_should_flush() where it wasn't
**             correctly figuring out the next page.
**           - Fixed issues selecting the text in text edit boxes as they gain focus
**             (either through tabbing or mouse clicks).
**           - The number of inserted rows added by textrows_find_doubles() is now
**             limited to a reasonable number.  This was going out of control in
**             one oddball case and (I think) causing k2pdfopt to crash.
**
** v2.31 27 DEC 2014
**           NEW FEATURES
**           - Added -ppgs option to post process output with ghostscript pdfwrite
**             device.  This can improve text selection when there are overlapping
**             cropped regions.  Recommended in 7 Dec 2014 e-mail.
**           - In MS Windows GUI, added context-sensitive help.  If you right-click
**             most controls in the main window, you will get a dialog box explaining
**             what that control does.
**           NEW DEVICES
**           - Added separate Kindle Paperwhite 2 resolution:  710x960.
**             From 12 Dec 2014 e-mail.
**           - Added kindle voyage.
**           BUG FIXES
**           - Erase vertical lines correctly works from MS Windows GUI again.
**           OTHER
**           - Compiled with MuPDF v1.6 library.
**           - Separated out functions in wmupdf.c that do not depend on MuPDF.
**             Those are now in wpdf.c.  This helps the KOReader build.
**             https://github.com/koreader/koreader-base/pull/290 (2 Dec 2014)
**             Also e-mail on 7 Dec 2014.
**           - No longer assumes that WIN32 = GUI.  To compile so as not to use
**             the WIN32 API, define NO_WIN32_API from the compile command line.
**
** v2.30 26 NOV 2014
**           NEW FEATURES
**           - MS Windows version (including GUI) now supports wide-character file
**             names (UTF16), so names with non-ASCII characters in them (e.g.
**             Chinese characters) should be correctly handled.
**           - Added -colorfg and -colorbg options to adjust the foreground (text)
**             and background colors of the output file (only works for bitmapped
**             output files--doesn't work for native PDF output). You can even use
**             a background bitmap (which will be tiled).  Suggested in mobileread.com
**             private message, 24 Nov 2014. (beta4).
**           - Windows versions compiled with gcc 4.9.2 (MinGW).
**
**           MS WINDOWS GUI UPDATES
**           - As mentioned above, the MS Windows GUI supports wide characters now.
**           - Added "Get Folder" button. (beta1)
**             http://www.mobileread.com/forums/showthread.php?p=2945278#post2945278
**
**           BUG FIXES
**           - Marking corners now works for color bitmapped output.
**             http://www.mobileread.com/forums/showpost.php?p=2962214&postcount=935
**           - Compiled with OpenJPEG v2.1.0--fixed some cases with incorrectly
**             reading PDF files. (beta2)  The typical symptom is reported as
**             "JPX stream not read coorectly."  Issue reported in 2 Nov 2014 e-mail.
**           - Removed "wrectmaps->n=..." debugging output from k2ocr.c. (beta3)
**           - Clarified intended use of -rt vs. -ls.
**             http://www.mobileread.com/forums/showthread.php?p=2938230#post2938230
**           - Fixed buffer overrun in k2gui_cbox_set_pages_completed().
**             Reported via e-mail on 10 Nov 2014.
**           - Preview mode correctly turns on color for native PDF output
**             (also turns off gamma).  If the user tries to turn off color output
**             in the MS Windows GUI while native PDF output is checked, a dialog
**             box will pop up explaining why it won't uncheck.
**             http://www.mobileread.com/forums/showthread.php?p=2930855#post2930855
**           - Preview mode correctly puts up alert box when source file is not found.
**           - File open / folder open puts up alert box if file or folder is not found.
**           - The -ocrsp+ command-line option is now correctly recognized.
**             http://www.mobileread.com/forums/showthread.php?p=2902672#post2902672
**           - GOCR is correctly used if Tesseract cannot be initialized.
**
** v2.21 25 JUL 2014
**           - Compiled with MuPDF v1.5 (a highly recommened, mostly-bug-fix
**             upgrade recommended by the MuPDF folks).
**
** v2.20 25 JUL 2014
**           NEW FEATURES
**           - Added k2ocr_ocrwords_get_from_ocrlayer() and supporting functions to
**             to more intelligently extract all of the OCR-layer text from a major
**             ("red box") region (rather than parsing for the words graphically,
**             the OCR layer is queried for any words which are within the box).
**             This should eliminate the need to use the -ocrcol option on PDF
**             files which already have their own text layer.
**             [NOTE: The -ocrcol still has impact for documents that don't
**              already have an OCR layer. 13 Feb 2016.]
**           - There is a new option optimized for PDFs that have notes in the
**             left or right margins.  This option (-nl for notes in the left
**             margin or -nr for notes in the right margin) tells k2pdfopt to
**             look for notes and intersperse them with the main text.  The notes
**             can even alternate, e.g. left margin for odd pages and right margin for
**             even pages would be -nlo -nre.  Works well, for example, with the
**             attachment from this post:
**             http://www.mobileread.com/forums/showthread.php?p=2539093#post2539093
**             E.g. k2pdfopt -p 18-23 -cg 0.05 -nl -sm -f2p -1 ebook.pdf
**           - The word spacing (-ws) option now defaults to -0.20 (the old default
**             was 0.375).  When a negative value is given, an automatic word spacing
**             detection algorithm now used to break apart words in lines.  The
**             algorithm will try to choose a natural word spacing value, with
**             the minimum allowed being the absolute value of the setting (e.g.
**             0.2 for the default).  If you want k2pdfopt to aggressively break
**             lines (e.g. break apart long words if they don't fit on a line),
**             use a smaller absolute value, e.g. -ws -0.01.
**             You can use a positive value for the older style of line breaking,
**             and the lines are only broken where a gap exceeds that fraction
**             of the height of a lower-case 'o'.  There is also a new Windows
**             GUI checkbox for this option.
**           - Entire rows of text within the OCR layer can either have the words
**             within rendered individually (the default and original behavior
**             of k2pdfopt), or the entire row can be rendered at once with
**             spaces used between each word.  This may improve the text selection
**             behavior for certain readers.  The option that controls this is
**             -ocrsp:
**                 -ocrsp   puts one space between each word in the row.
**                 -ocrsp+  puts multiple spaces between each word in the row in
**                          order to better position the words since k2pdfopt
**                          does not typically match the exact font used by
**                          the source document when doing the OCR layer (it
**                          always uses arial).
**                 -ocrsp-  reverts to the original (default) behavior.
**             To test this, you can temporarily make the OCR layer visible by using
**             this option:  -ocrvis st
**             Thanks to a 19 Jan 2014 e-mail for inspiring this change.  A user
**             was having difficulty selecting text on their Sony PRS-T1 (the
**             entire row would select whenever they pressed on a single word).
**           - The -m and -om options now can use units, e.g. pixels, inches, cm,
**             and "s" for page/screen size.  In addition, -m can use the other
**             units used by -cbox, -w, and -h ("t" and "x").
**           - The new "x" unit of measure corresponds to the OCR Layer bounding
**             box, e.g. -cbox 0x,0x,1x,1x will correspond to a crop box that
**             matches the bounding box of the OCR layer.  This can be used by
**             the -w, -h, and -m options as well.  See -h usage.  Thanks to
**             markom for suggesting this (quite a while ago!):
**             http://www.mobileread.com/forums/showthread.php?p=2212714#post2212714
**           - New option -to[-] for text-only output, removes all figures as
**             determined by a height limit (see -jf option).  Use with -bp m
**             to avoid text selection issues if using in conjunction with native
**             output.  Requested in a 9 May 2014 e-mail.
**           - If -wt+ is specified for the white threshold, all pixels >= the
**             specified value will be painted pure white (255).
**             https://github.com/koreader/koreader/pull/549
**           - While not a perfect work-around, drop caps (large, stylized first
**             letters which frequently begin a book chapter--typically the height
**             of 2 or 3 normal-sized text rows) are now detected when wrapping text
**             lines so that the lines adjacent to them are more-or-less correctly
**             wrapped. Still needs improvement.
**
**           MS-WINDOWS GUI ENHANCEMENTS
**           - If the custom buttons are not used, a "2-column" and a "Fit Width"
**             button are automatically assigned.
**           - New MS-Windows GUI check box for -bp m option (Avoid text select overlap).
**           - New MS-Windows GUI check box for defects (sets -de 1.5).
**           - New MS-Windows GUI check box / text box for line break setting (-ws option)
**           - The last settings (other than the custom button presets) are remembered
**             between settings (stored in the K2PDFOPT_CUSTOM0 env var).
**             (4-15-14 e-mail)
**           - There is now a "Restore Defaults" button since k2pdfopt remembers
**             its last settings.
**           - New option for GUI: -rls[+|-].  Forces/disables restoration of last
**             settings from K2PDFOPT_CUSTOM0 environment variable.
**           - Environment variables related to the MS Windows GUI are only read
**             and set through Windows calls (not through getenv() and putenv())--
**             this was causing problems in trying to clear them.
**           - Command-line options that don't impact the GUI are put into the
**             "additional options" box upon launch.
**           - For file overwriting, the user is now given a "Yes to All" option
**             and a "No to all" option.
**           - There are two new menu options--to save and restore the settings
**             (stored in environment variables) to and from a file. This is done
**             in the k2gui_save_settings_to_file() and
**             k2gui_restore_settings_from_file() functions in k2gui.c.
**             http://www.mobileread.com/forums/showthread.php?p=2865852#post2865852
**           - If the output file cannot be opened (e.g. because another application
**             already has it open), a message box is shown informing the user
**             rather than just quitting the program.
**             http://www.mobileread.com/forums/showthread.php?p=2862339#post2862339
**
**           BUG FIXES
**           - Tabbing between crop margin text fields in the MS Windows GUI keeps
**             the entire text field selected even when you change a value before
**             tabbing.
**           - Fixed bug in window positioning at startup.
**           - Fixed bug where -ds did not get properly applied in native mode.
**             http://www.mobileread.com/forums/showthread.php?p=2828182#post2828182
**           - Fixed bug where tesseract was incorrectly initializing languages
**             that do not have CUBE/COMBINED data (e.g. Russian).  If that
**             initialization fails, it now tries CUBE-only (and then no CUBE at all).
**             This required a couple minor mods to the Tesseract library itself,
**             which are included in the latest k2pdfopt source code distribution.
**             http://www.mobileread.com/forums/showthread.php?p=2859736#post2859736
**
**           SOURCE CODE MODIFICATIONS
**           - The bmpregion_add() function and some others use a new parameter
**             data structure rather than having so many arguments passed to them
**             (ADDED_REGION_INFO).
**           - Copied web text at top of main k2 page to k2pdfopt.c intro.
**
** v2.18     14 JUN 2014
**           - Fixed problem when scaling sometimes gets out of control with tall
**             regions.  Was causing excessively large bitmaps to be allocated
**             which would sometimes run the system out of memory.  Search for
**             "2.18" in k2proc.c.
**             http://www.mobileread.com/forums/showthread.php?p=2846916#post2846916
**
** v2.17a    2 JUN 2014
**           - Fixes MuPDF v1.4 problem where it was not correctly using MS Windows
**             system fonts (introduced in v2.17).
**           - Compiled w/gcc 4.8.3.
**
** v2.17     17 MAY 2014
**           ENHANCEMENTS
**           - Compiled with the latest versions of MuPDF (1.4), Turbo JPEG (1.3.1),
**             libpng (1.6.10), and freetype (2.5.3).
**           - No longer echoes "fontdesc->font=000000000..." to the screen (was a
**             debugging printf that I put in MuPDF).
**             Example: k2pdfopt Example-PDF-Fonts-1.pdf
**
** v2.16     03 MAY 2014
**           BUG FIXES
**           - Avoid zero-value return from masterinfo_break_point().
**             (5-2-14 e-mail).
**           - TOC positioning fixed when source pages aren't large enough to
**             cause a new destination page (see k2publish.c).  Also, wmupdf
**             output now correctly handles UTF-8 outline/TOC titles.
**             http://www.mobileread.com/forums/showthread.php?p=2815504#post2815504
**
** v2.15     22 MAR 2014
**           ENHANCEMENTS
**           - The -cbox option usage has been rewritten and hopefully clarified.
**             It is a very powerful and useful new option as of v2.10.
**
**           BUG FIXES
**           - Specific variable to track Tesseract initialization (it was sometimes
**             getting missed if it was turned on after a conversion in the GUI).
**           - Mode selection works in GUI (wasn't correctly selecting "fitpage")
**             and in text menu again (1-7-14 e-mail).
**           - Fixed memory leak in bmp_detect_vertical_lines() in k2bmp.c.
**             http://www.mobileread.com/forums/showthread.php?p=2737816#post2737816
**           - Fixed several memory leaks--made sure bmpregion_free() is called
**             for each declared BMPREGION, and also patched wmupdf.c to fix two
**             memory leaks.  The most significant memory leak was in the dtcompress.c
**             library function, though, which has also been fixed.
**             http://www.mobileread.com/forums/showthread.php?p=2752370#post2752370
**           - Fixed incorrectly formed #ifdef HAVE_OCR_LIB in k2publish.c.  Thanks
**             to user facut on mobileread.com, who e-mailed me about this on
**             21 March 2014.
**
** v2.14     31 DEC 2013
**           - Compiled using dtcompress.c module in willus library which avoids
**             requiring my custom modification to zlib.  Thank you to Dirk Thierbach
**             for this.
**           - willus lib modules use more standard include callouts for MuPDF and
**             DjVu.
**           - Added CMakeLists.txt files to source distribution (also from Dirk).
**           - Correctly re-compiled Win32 build (wasn't done correctly in v2.13).
**
** v2.13     30 DEC 2013
**           ENHANCEMENTS
**           - Added kobo mini to device profile:
**             http://www.mobileread.com/forums/showthread.php?p=2704451#post2704451
**           - Applied patches from KOReader team:
**             http://www.mobileread.com/forums/showthread.php?p=2701292#post2701292
**               >> rectmap.patch.txt    (only on if K2PDFOPT_KINDLEPDFVIEWER defined)
**               >> indent_calibration.patch.txt (with modifications so that the
**                     example case that resulted in the patch still works, but so
**                     that most of my regression tests don't break.)
**                     See this link: https://github.com/koreader/koreader/issues/305
**               >> word_gap_calculation.patch.txt, auto-gap not on by default per
**                     this post:
**                     http://www.mobileread.com/forums/showthread.php?p=2708795#post2708795
**               >> static.patch.txt
**               >> debug.patch.txt
**           - The -ws option can take a negative value to turn on automatic word
**             spacing from the KOReader team.
**           - <pagelist> can have even 'e' and odd 'o' specifiers, e.g.
**               -p e (process all even pages numbers)
**               -p 1-100e,1-100o (process all even pages from 1-100, then all odd ones.)
**           - Cropboxes and gridded areas can now be processed fully into separate
**             columns if desired.
**           - The -cbox option now takes an optional page list to specify a specific
**             range of pages to apply the crop box to.  e.g.
**               -cbox1-99o <cropbox> applies the crop box to pages 1,3,5,...,99.
**           - The -cbox option takes units as well, so you can specify the crop box
**             size in pixels, inches, cm, or a fraction of the source page size.  The
**             units work the same as for the -w and -h options.
**           - GUI is smarter about creating command-line versions of margins
**             when they are all the same.
**           - New "-bp m" option will force page break at end of each major (red-box)
**             region.  This can improve text selection problems in native mode by
**             avoiding the text selection overlap that can occur when multiple
**             cropped source regions are placed on to a single output page.
**             (12/13/13 e-mail).
**
**           BUG FIXES
**           - Error checking done on K2PDFOPT_WINPOS variable.
**             http://www.mobileread.com/forums/showthread.php?p=2700958#post2700958
**           - Makes sure "(all)" doesn't get put in for the -p option (GUI).
**
** v2.12     30 NOV 2013
**           BUG FIXES
**           - No longer writes k2pdfopt_out.png when previewing in the GUI.
**           - Removed DLL dependencies from 64-bit Windows compile.
**
** v2.11     28 NOV 2013
**           BUG FIXES (MW WINDOWS GUI)
**           - Several routines in k2gui_cbox.c which are called from k2file.c
**             during the conversion were not correctly working during a preview
**             and were resulting in garbage sometimes being sent to the
**             desktop screen if the preview button was clicked after a file
**             conversion.  This has been fixed.
**
** v2.10     23 NOV 2013
**           NEW FEATURES
**           - The PDF "Outlines" tree (often called "bookmarks" by PDF viewers)
**             that helps you navigate the PDF file and is usually shown in the left
**             pane of the PDF viewer is now preserved in the converted file.  Or
**             you can create your own bookmarks from a simple text file if your
**             PDF source file doesn't have one (or if you want to change it).
**             See the -toc, -toclist, and -tocsave command-line options.
**             (toc = Table of Contents.)  Destination page breaks are forced
**             at outline anchor pages by default (see -bp option).
**           - A new -cbox option allows you to specify a crop box to be applied
**             to each page.  You can specify more than one, and each separate
**             crop box will be rendered to a different output page, similar to
**             the way the -grid option works.  See -cbox in the command usage.
**             Using -mode crop with -cbox, you can crop a source PDF file to
**             a destination PDF file.  You can specify different crop boxes
**             for even and odd pages, as well.
**           - The -bpl option now allows you to specify a list of source pages
**             where destination page breaks will be forced.
**           - Three new modes:  -mode trim causes the source page to be trimmed and
**             the destination to be sized to the trimmed source.  -mode fitpage
**             is similar, but squeezes the trimmed source page into the specified
**             device output screen size.  -mode crop is a complement to the -cbox
**             option and causes each cropped box to be placed on a new page the
**             size of the cropped box.
**
**           ENHANCEMENTS
**           - Windows versions are compiled with gcc 4.8.2.
**           - The Win64 binary is now compressed with UPX 3.91w which finally is
**             able to compress the Win64/PE format.
**            
**           BUG FIXES
**           - In native output, consecutive streams now delimited by white space. 
**             http://www.mobileread.com/forums/showthread.php?p=2655550#post2655550
**           - Pages with no "/Contents" entry are correctly handled.
**           - Re-wrote masterinfo_break_point() to make use of 
**             bmpregion_find_textrows() so that decisions on where to break
**             pages in the "fitwidth" mode should be more consistent and also
**             will be affected by the -gtr option.
**             http://www.mobileread.com/forums/showthread.php?p=2686067#post2686067
**           - Removed last vestiges of -pi option (interactive menu 'w' option
**             was incorrectly still using it).
**           - The vert_line_erase() function in k2bmp.c correctly handle the
**             cbmp pointer when it is an 8-bit bitmap now.
**           - Fixed a flow problem in k2file.c (k2pdfopt_proc_one() function)
**             which was causing the GUI preview not to work with -mode copy.
**           - The textrows_remove_small_rows() function no longer includes
**             figures (REGION_TYPE_FIGURE) when doing statistics on the row
**             heights.
**
** v2.03     21 SEP 2013
**           ENHANCEMENTS
**           - MuPDF library now uses the Sumatra versions of pdf-font.c and
**             pdf-fontfile.c so that it correctly checks Windows system fonts
**             for non-embedded fonts in the PDF file.
**
**           BUG FIXES
**           - Native mode is correctly turned off as the default setting.
**           - Native mode output works correctly from the MS Windows GUI.
**           - Check boxes made consistent (native/wrap/OCR) with quick
**             sanity check call.
**
** v2.02     16 SEP 2013
**           ENHANCEMENTS
**           - The main bitmap resampling function in the willus library,
**             bmp_resample(), now uses an alternate fixed-precision version (with
**             virtually no accuracy loss) on non-64-bit compiles, where it has
**             been tested to be significantly (50% to 100%) faster (on 64-bit
**             modern Intel CPUs, the floating-point version is actually fastest).
**             This should improve k2pdfopt performance on 32-bit and ARM
**             implementations, including on the KOReader, for example.
**             The resample routine also checks to see if no size change is
**             required--if so, it does a simple bmp_copy() call instead of resampling.
**             Thanks to Xin Huang (Chrox) for this suggestion and the initial
**             implementation.
**
**           GENERIC BUG FIXES
**           - echo_source_page_count correctly initialized to zero.
**           - hyphen detection turned on (has been disabled since at least v1.66).
**             (See bmpregion_hyphen_detect() function.)
**           - gap_sorted variable in textwords_add_word_gaps() is no longer static.
**           - Changed kindle paperwhite dims to 658 x 889 based on 9-15-13 e-mail
**             feedback.
**
**           MS WINDOWS GUI BUG FIXES
**           - Minimize/Maximize/Restore/Close buttons added to GUI convert dialog
**             box so that users can get k2pdfopt out of the way while it is working.
**           - GUI Conversion box no longer stays on top of other windows.
**           - Text displayed in GUI conversion box is limited in number of lines
**             until the very end to speed up scrolling on long conversions.
**           - The GUI file list is not cleared the file list after a successful
**             conversion anymore in case the user wants to try some different
**             command-line options for the conversion.
**
** v2.01     4 SEP 2013
**           BUG FIXES
**           - Fixed significant memory leak in wmupdf.c (added wtextchars_free call in
**             wtextchars_text_inside()).  Was causing k2pdfopt to crash on conversions
**             of large PDF files.
**           - Better feedback after preview button is pressed.  Also works correctly
**             when re-sizing the window during a preview.
**           - Inserted 0.1-second sleep at end of k2gui_preview_start()--seems to
**             prevent occasional problems with the preview.
**             
** v2.00     2 SEP 2013
**           MAJOR NEW FEATURES
**           - Added a GUI for the MS Windows version.  In MS Windows, k2pdfopt now
**             has a dual-mode operation:  it runs as a GUI or a console program
**             depending on the situation and command-line arguments:  Use -gui
**             to force the GUI, -guimin to minimize the GUI, use -gui- for no GUI.
**             - Window size / position stored in K2PDFOPT_WINPOS env. var.
**             - Custom presets stored in K2PDFOPT_CUSTOM<n> env. vars. (<n>=1-4).
**             - As part of the GUI, printf() and aprintf() calls switched to k2printf().
**           - For PDF documents that contain text (not scanned), I now use
**             the MuPDF text analysis functions so that even on re-flowed documents
**             (i.e. not using native PDF output) I can include the text from
**             the source for searching and highlighting without resorting to OCR.
**             I treat this as a sort of "virtual OCR".  You explicitly turn it
**             on with -ocr m (m for MuPDF), though it is on by default since it
**             adds very little time to the PDF file processing.  It is
**             not necessary if you are using native PDF output (-n).
**             Requested at http://www.mobileread.com/forums/showthread.php?p=2513005#post2513005
**
**           OTHER NEW FEATURES
**           - Windows 64-bit version compiled with gcc 4.7.3 (on core i5-670).
**             The optimized Windows 32-bit version still uses gcc 4.6.3 (it does
**             not compile correctly in gcc 4.7.3 on my MinGW platform due to some
**             issue with with the Tesseract library).  The generic Windows 32-bit
**             version uses gcc 4.7.3.
**           - Compiled with latest versions of MuPDF (v1.3), OpenJPEG, FreeType,
**             Turbo-JPEG, PNG, and Z libraries.
**           - A new option, -bmp, will write out a preview bitmap of the specified
**             page, e.g. -bmp 2 will write out the 2nd converted page to the file
**             k2pdfopt_out.png (sorry, the bitmap file name cannot be specified).
**           - New option -sp simply echoes the page counts of the source files
**             and exits.
**           - OCR text can be written to a separate text file now with the
**             -ocrout option.  E.g. -ocrout %s.txt will write the OCR from
**             myfile.pdf to myfile.txt.
**             Requested at http://www.mobileread.com/forums/showthread.php?p=2558909
**             and via e-mail on 3 June 2013.
**
**           SOURCE CODE RE-WRITE
**           - I re-did the way a number of data structures store information
**             (BMPREGION, TEXTROWS) and eliminated the BREAKINFO structure.
**             This simplifies several function calls and makes it a bit more
**             straightforward to follow the flow of the software and to expand
**             the functionality.
**           - The way gaps are placed between regions of text has been
**             substantially re-done.  I have done extensive regression testing,
**             and overall I think things are improved, but people may find
**             minor changes in behavior from v1.66.
**
**           BUG FIXES
**           - In k2pdfopt_settings_set_margins_and_devsize(), doesn't flush the
**             master bitmap unless the width changes.
**           - Mode -f2p -2 (put every new red-box region onto a new page) no
**             longer add any gap between these regions, so that the page size
**             is exactly the region size.
**           - When expected numeric arguments on the command-line don't occur
**             (e.g. -g is not followed by a numeric value), that parameter is not
**             set, a warning is printed, and the non-numeric argument is processed
**             as if it were the next argument on the command line (pointed out
**             by Jens Wallauer, 6-12-13).
**           - Modified tessedit.cpp in Tesseract library to automatically detect
**             if .cube files are present so that it uses them even for multiple
**             language specification.  Correspondingly modified ocrtess_init()
**             in willus library.
**           - v1.65 was crashing after not finding the Tesseract language file
**             and switching to GOCR:
**             http://www.mobileread.com/forums/showpost.php?p=2483500&postcount=393
**             This is fixed (tesseract status now stored in global static variable
**             in k2ocr.c).
**
**           NOTES
**           - This version still does not have unicode / wide character file
**             name handling in MS Windows (file names are stored in 8-bit ASCII
**             strings, as before).
**
** v1.66     23 JUNE 2013
**           NEW FEATURES
**           - Option -bp+ will break pages between the green regions as marked by
**             the -sm option (feature request from 6-2-13 e-mail).
**
**           BUG FIXES
**           - Option -mode def correctly sets margins to zero instead of 0.25.  It
**             also now correctly turns off native mode and landscape mode.
**           - Prevents infinite OCR font sizes from being written to PDF file.
**             (5-26-2013 private message at mobileread.com about a problem
**              converting a DjVu file.)
**           - Fixed array-out-of-bounds issue when searching for the column
**             divider, particularly with blank pages.  See "v1.66 fix" in
**             k2proc.c.  Fixes these reported issues:
**                 1. 4-27-13 e-mail (alice.pdf)
**                 2. http://www.mobileread.com/forums/showthread.php?p=2558185
**                 3. 7-10-13 e-mail (failed on pages 1, 2, and 14).
**           - Fixed breakinfo_find_doubles() in breakinfo.c to avoid an infinite
**             loop situation.  See "v1.66 fix" notes.  Fixes this reported issue:
**                 1. 7-7-13 e-mail (pages 98 and 187 failed).
**           - Fixed bug in MuPDF library when fz_ensure_buffer() is called with
**             buf->cap==1 (results in infinite loop).  Reported in 6-18-13 e-mail
**             on a conversion that hung with -mode fw.
**
** v1.65     30 MAR 2013
**           NEW FEATURES / OPTIONS
**           - Added Kobo Glo and Kobo Touch device settings.
**             (http://www.mobileread.com/forums/showpost.php?p=2441354&postcount=336)
**           - Re-vamped the bmp_source_page_add() function so that the
**             logic that breaks the page out into displayable rectangular
**             regions can be used in other places (e.g. by the OCR fill-in
**             function).
**           - Added option -ocrcol which sets the max number of columns for
**             processing with OCR (if different from the -col value).  You would
**             use this if you want to OCR a PDF file using -mode copy, but
**             the file has multiple columns of text.
**             (http://www.mobileread.com/forums/showpost.php?p=2442523&postcount=341)
**           - Added option -rsf (row-split figure-of-merit) which controls a
**             new algorithm which goes back and looks for rows of text which
**             should be split into two (or three) separate rows.  This is meant
**             to help catch those cases where k2pdfopt should have split apart
**             two rows of text but did not because of a small amount of overlap.
**             See breakinfo_find_doubles() in breakinfo.c.
**
**           LIBRARY UPDATES
**           - Compiled with latest versions of major libraries:  MuPDF 1.2,
**             DjVu 3.5.25.3, FreeType 2.4.11, Turbo JPEG 1.2.1, PNG 1.5.14,
**             Z-lib 1.2.7.
**           - Linux version now compiled with gcc 4.7.2 in Ubuntu 12.
**
**           TWEAKS
**           - Clarified usage for -vb in k2usage.c
**           - Changed "destination" to "E-reader" in places on the k2 interactive
**             menu and device menu.
**           - Put "disclaimer" in OCR usage which clarifies the purpose.
**           - Default crop margins are now zero (was 0.25 inches).  This was
**             confusing too many people.
**             (http://www.mobileread.com/forums/showpost.php?p=2456032&postcount=352)
**           - In bmp_region_vertically_break(), different width regions and
**             regions with different ending/starting row heights cause
**             a vertical gap to be inserted in the output.
**
**           BUG FIXES
**           - Call k2pdfopt_settings_sanity_check() once per source document.
**             This fixes a crash when converting multiple files.
**             (Certain vars weren't getting correctly initialized on the
**              2nd, 3rd, etc. conversion files.)
**             (http://www.mobileread.com/forums/showpost.php?p=2409726&postcount=317)
**           - Fixed array-out-of-bounds access in k2proc.c
**             (bmpregion_find_multicolumn_divider function) which occasionally
**             caused k2pdfopt to terminate abnormally (typically when converting
**             mostly blank pages).
**             (http://www.mobileread.com/forums/showpost.php?p=2456548&postcount=356)
**           - Fixed k2pdfopt_proc_one() in k2file.c so that native PDF output
**             is turned off if the source file is not PDF (e.g. DjVu conversion).
**           - Fixed spacing between regions with -vb -2 or -vb -1 (gap between
**             pages where new chapter starts, for example--font change, etc.).
**             (http://www.mobileread.com/forums/showpost.php?p=2373550&postcount=292)
**           - Minimum width in vertical line detection is now 1 pixel.
**             (http://www.mobileread.com/forums/showpost.php?p=2452356&postcount=345)
**           - Better diagnostic output on TESSDATA_PREFIX env var.
**           - Fixed native PDF output so that scientific notation is not allowed
**             in PDF clipping commands.  This was causing native conversions
**             not to work correctly in some cases.
**             (http://www.mobileread.com/forums/showpost.php?p=2467063&postcount=371)
**
** v1.64a    5 JAN 2013
**           - Fixed bug in Native PDF output introduced in v1.64.
**             (stream_deflate function in wmupdf.c)
**
** v1.64     4 JAN 2013 
**           - Native PDF output changed so that source pages are converted
**             to XObjects (Form type).  This should be much more robust when
**             putting contents from multiple source pages onto a single
**             destination page.
**           - Added profile for Kindle paperwhite. (-dev kpw)
**           - The fontdata.c file in willus lib has been reduced to only one
**             font in order to reduce the size of the k2pdfopt binaries since
**             k2pdfopt only uses one font for the -sm option.
**           - The page width and height can now be specified in terms of
**             the trimmed source page width and height.  Use 't' for the
**             units, e.g. -w 1t -h 1t.  This would typically be used with
**             the -mode copy and/or -grid options.
**           - The -bp option can now take a numeric argument (inches) to
**             insert a gap (of that many inches) between each source page.
**           - There is now an interactive menu option for selecting the
**             OCR language training file (Tesseract OCR only).
**           - Fixed memory leak in bmpregion_find_multicolumn_divider().
**           - Fixed default value for -col in usage.
**           - Clarified -ocrlang usage.
**           - Compiled Linux versions with -static and -static-libstdc++
**             to hopefully reduce shared library incompatibilities.
**
** v1.63     20 DEC 2012
**           - Now supports OCR in multiple languages using Tesseract with
**             Unicode-16 text encoding so that the OCR text can be copy / pasted
**             into Unicode-aware applications.
**             To select the language for OCR:  -ocrlang (or -l).
**             Examples: -ocrlang eng (English)
**                       -ocrlang fra (French)
**                       -ocrlang chi_sim (Chinese simplified)
**             [Note that using the -ocrvis t option will not show the
**              OCR text correctly for any character above unicode value
**              255 since I do not use any embedded fonts, but the text
**              will convert to the correct Unicode values when copy / pasted.]
**           - Tesseract "cube" files are automatically checked so that the
**             best OCR detection mode is selected.
**           - Updated wmupdf.c in willus lib to account for both CropBox
**             and MediaBox to determine page origin (fixes user-reported
**             bug in native output mode for pages with non-zero MediaBox
**             origins).
**           - Made changes to multicolumn divider finder to improve the
**             speed.  Includes counting pixels by column rather than row,
**             making use of trimmed column boundaries, and using a
**             2-D pixel count array.  Resulting code runs ~ 5 - 10% faster
**             on average in my regression tests.
**           - Removed dprintf() and fsincos() from willus lib to prevent
**             minor compiling problems on some platforms.  Fixed some other
**             minor issues for kindlepdfviewer.
**
** v1.62     15 NOV 2012
**           CODE RE-ORGANIZATION
**           - This was largely motivated by the kindlepdfviewer app which
**             now uses k2pdfopt code:
**                    https://github.com/hwhw/kindlepdfviewer
**           - Moved the bulk of the code to a k2pdfopt library consisting
**             of 21 source modules.  The main k2pdfopt.c program is now
**             only about 150 lines.
**           - The willus and k2pdfopt libraries have options to compile
**             so that they don't access any other 3rd-party library calls.
**             Seach for "THIRD PARTY" in willus.h.
**           - There is now a K2PDFOPT_KINDLEPDFVIEWER macro which can
**             be defined in k2pdfopt.h to make the code more friendly for
**             the kindle viewer app. For example, compiling kview.c with
**             all third-party libs disabled and K2PDFOOPT_KINDLEPDFVIEWER
**             defined results an executable about 300 KiB in size in Windows.
**
**           NEW FEATURES
**           - New -neg option inverts the output to be white on black
**             ("night mode").  Note that figures and photographs are not
**             distinguished, so they will also be inverted.
**           - Native mode now defaults to off and -n turns it on no matter
**             what (disables text wrapping and OCR).
**
**           BUG FIXES
**           - Setting re-initialized before final call to k2parsecmd.
**           - Fixed minor memory leak in willus lib (vector_nd_free).
**           - Safeguard against possible infinite loop in willus lib
**             (bmp_more_rows).
**           - Word spacing history initialized before each new document.
**           - The XObjects dictionary is now merged when crop boxes from
**             multiple source pages are put onto the same output page.
**             This should improve the native PDF output in certain cases.
**
** v1.61a    5 NOV 2012
**           - Fixed an issue with strtok_r in Tesseract 3.02.02 that was
**             causing k2pdfopt.exe to crash in Windows XP 32-bit.
**           - Option "u" in the user menu to show the command-line usage
**             works again.
**
** v1.61     3 NOV 2012
**           - Some user menu options were not taking effect.  This is fixed.
**           - Compiled with tesseract 3.02.02 and Leptonica 1.69.
**           - User "help" menu fits in 25-line window now.
**
** v1.60     1 NOV 2012
**           MAJOR NEW FEATURES
**           - Option to keep native PDF contents (see full details under
**             command-line option usage under -n for "native").
**             User menu option "n".  This is only available if k2pdfopt
**             has been compiled with MuPDF.
**           - New grid option grids the source page into a fixed number
**             of rows and columns with some overlap.  E.g. -grid 2x2.
**             This option works well with the -n option above.
**             This is under user menu option "mo".
**
**           NEW FEATURES / CHANGES
**           - The new -dev option selects device profiles (there are
**             only two so far:  kindle2 and nook simple touch).
**             The user menu option for -dev is "d".
**           - The new -mode option selects a particular mode of operation
**             that is shorthand for a number of options.  There are
**             currently four modes:  default (def), copy, 2-column (2col),
**             and fw (fit width).  E.g. "-mode copy" makes k2pdfopt behave
**             just like my "pdfr" program (thus eliminating the need for me
**             to distribute pdfr separately).  And "-mode fw" makes k2pdfopt
**             behave very much like sopdf's fit width option.  For more details,
**             see the full command-line usage (k2pdfopt -?).
**             The user menu option for -mode is "mo".
**           - The user input system was revamped so that the menu options
**             build up a set of command-line arguments that are passed to
**             the main program.  This way the user can easily see the
**             command-line options that match the selections from the menu.
**           - Command line arguments can be put in directly at the user
**             input menu (anything beginning with a - is considered to be
**             a command-line option and is appended to the list).
**           - At the user input menu, '-' will clear all menu-selected
**             options, '--' will clear the command-line options actually
**             entered at the command-line, and '---' will clear the options
**             from the K2PDFOPT environment variable.
**           - The -vb option can now take -2 as an argument, which indicates
**             that the vertical spacing is to be exactly preserved from the
**             source document.
**           - New -t option to specify trimming or no trimming (-t-) of
**             excess white space.  Default is to trim white space.
**           - New -dpi option is same as -odpi.
**           - The -w and -h options can take values in inches or cm now
**             instead of pixels, and they can be negative to specify that
**             the device size should be scaled from the source page size.
**           - With -w and -h set to -1 to follow the source page sizes,
**             k2pdfopt can now handle varying destination page sizes
**             (see set_margins_and_devsize function).
**           - The -m and -om command-line arguments can now be a comma-
**             -delimited list of margins: left,top,right,bottom.
**             E.g. -m 0.5,1.0,0.5,1.0.
**           - The "Author", "Title", and "CreationDate" fields in the
**             source PDF file are now correctly passed on to the output
**             file.  If there is no Title field in the source, the base
**             output file name is used.
**           - Specifying -f2p -2 will now also set -vb -2 automatically.
**             Use -fp -2 -vb -1 to revert to v1.51 behavior.
**
**           BUG FIXES
**           - Fixed OCR word placement bug for tall (centered) bitmaps.
**           - Make sure if crop boxes are used that padding/corner marking
**             is turned off and OCR is turned off.
**           - Fixed some issues when switching to Ghostscript and when
**             processing a folder full of bitmaps.
**           - Should work with postscript (.eps or .ps) files now
**             (requires Ghostscript; output file is still PDF).
**           - Fixed bmpregion_find_vertical_breaks() bug where it wasn't
**             always correctly interpreting the last section of a region.
**           - The -vls option works correctly when combined with -vb -1
**             and no text wrapping now (vls_test.pdf).
**           - Eliminated divide by zero issue in bmpregion_is_clear() when
**             gt_in gets too small.
**           - Put call to wrapbmp_flush() in publish_master() when flushall
**             is set (fixes bug reported by hm88 on mobileread)
**           - Adjusted critierion for too thick / too thin hyphen in
**             bmpregion_hyphen_detect() to be more correct and to allow
**             for slightly thinner hyphens.
**           - If mupdf can't open the file in Windows, I try the 8.3 alternative
**             file name.  This solved a problem involving a path that had a
**             non-traditional (non-ASCII) character in it.
**           - Fixed bug in detect_vertical_lines() that caused problems
**             in some cases on 64-bit versions.
**
** v1.51     9-21-12
**           NEW FEATURES
**           - New option -jf for special figure justification (under
**             "j" in interactive menu).
**           - -f2p option applies to small figures as well as tall figures.
**           - Compiled w/MuPDF v1.1 and Freetype v2.4.10.
**           - Source can be built without DjVuLibre library (see HAVE_DJVU
**             macro) or MuPDF (see HAVE_MUPDF macro).  If no MuPDF, then
**             Ghostscript must be installed to process PDF.
**           - Option -o (used to control overwrite) now sets the output
**             name via a formatting string.
**             Example #1: -o %s_k2opt
**               This is the default and and appends _k2opt to the source name.
**               (%s is replaced by the base name of the source file.)
**             Example #2: -o out%04d
**               In this case, each subsequent output file (assuming you
**               specify more than one input file) will be out0001.pdf,
**               out0002.pdf, out0003.pdf, ...
**
**           CHANGES(!) TO COMMAND-LINE OPTIONS/INPUT MENU
**           - I generally like to avoid doing this for backwards compatibility,
**             but I felt some changes were overdue.
**             COMMAND-LINE
**             * The overwrite option is now controlled with -ow instead of
**               -o since I wanted -o to specify the output name format.
**             * The new command-line option for setting OCR visibility (was -wc)
**               is -ocrvis.  E.g. "-ocrvis st" will show the 's'ource document
**               and the OCR 't'ext.
**             * The -gtcmax option has been changed to -cgmax to be more
**               consistent.  It's also been moved under the "co" options
**               in the interactive menu.  Meaning of -gtc option has been
**               clarified somewhat.
**             INTERACTIVE MENU
**             * Revamped the user input menu a bit by grouping things under
**               certain options in order to reduce the number.
**               > "o" now sets the output name format string and you
**                 now set the output DPI (-odpi) under "d" for device resolution.
**               > "g" (gamma correction), "s" (sharpening), and "wt" (white
**                  threshold) are all now under "cs" for contrast/sharpen.
**               > "de" (defect size), "evl" (erase vertical lines), and "gs"
**                  (ghostscript) are all under "s" for Special options.
**               > "mc" (mark corners) is now set under "pd" (padding/marking).
**               > "ws" (word spacing) is now set under "w" (wrap text).
**
**           BUG FIXES
**           - OCR text now rendered at a more uniform height.
**           - Box around OCR text options fixed (-ocrvis b).
**           - Fixed bug in text re-flow when a hyphen is detected.
**           - Fixed interpretation of -ocrhmax so that it is based on the
**             source dimension.
**           - Min figure height from -jf option is applied in the
**             bmpregion_find_vertical_breaks() function.
**           - Interactive menu should be smarter about when you try to enter
**             a file name at the prompt (fixed a bug where it seemed to
**             not accept a file you would type in at the prompt even though
**             it would eventually process it).
**           - No longer needs Jasper or GSL libs for build.
**           - Tightened up the pdfwrite_bitmap function in willus lib.
**           - Cleaned up / revised source code and build instructions for
**             a simpler build (eliminated two basically unneeded libraries).
**           - OCR options are ignored in versions compiled without OCR.
**
** v1.50     9-7-12
**           MAJOR NEW FEATURE: OCR
**           - For PDFs in English, added optical character recognition
**             using two different open source libraries:  Tesseract v3.01
**             (http://code.google.com/p/tesseract-ocr/) and GOCR v0.49
**             (http://jocr.sourceforge.net).  The OCR'd text
**             is embedded into the document as invisible ASCII text
**             stored in the same location as the bitmapped words,
**             exactly like some document scanning software works
**             (e.g. Canon's Canoscan software).  This allows the resultant
**             PDF document to be searched for text, assuming the OCR
**             is successful (won't always be the case, but should
**             work reasonably well if the source text is clear enough).
**           - Tesseract works far better than GOCR, but requires that
**             you download the "trained data" file for your language
**             from http://code.google.com/p/tesseract-ocr/downloads/list
**             and point the environment var TESSDATA_PREFIX to the root
**             folder for your trained data.  If the tesseract trained
**             data files are not found, k2pdfopt falls back to GOCR.
**             E.g. if your data is in c:\tesseract-ocr\tessdata\...
**             then set TESSDATA_PREFIX= c:\tessseract-ocr\
**           - I wrestled with this, but the default for OCR (for now)
**             is for it to be turned off.  You must explicitly turn it
**             on with the -ocr command-line option or "oc" at the
**             interactive menu.  I did this because it does significantly
**             slow down processing (about 20 words/second on a fast PC
**             using Tesseract).
**           - -wc option sets the OCR word color (visibility)
**             (e.g. -wc 0 for invisible OCR text, the default).
**           - -ocrhmax option sets max height of OCR'd word in inches.
**
**           OTHER NEW FEATURES:
**           - Added -evl option (menu item "e") to erase vertical lines.
**             This allows the option, for example, to get rid of
**             column divider lines which often prevent k2pdfopt from
**             properly separating columns and/or wrapping text.
**           - Detects and eliminates hyphens when wrapping text.  Turn
**             this off with -hy- ("w" interactive menu option).
**           - New option -wrap+ option will unwrap/re-flow narrow columns
**             of text to your wider device screen (typically desired
**             on a Kindle DX, for example).  Best if combined with -fc-.
**           - There is now a max column gap threshold option so that
**             columns are not detected if the gap between them is too large.
**             (-gtcmax command-line option).  Default = 1.5.
**           - New option -o controls when files get overwritten.  E.g.
**             -o 10 tells k2pdfopt not to overwrite any existing files
**             larger than 10 MB without prompting (the default).
**           - New option -f2p ("fit to page") can be used to fit tall
**             figures or the "red-boxed" regions (when using -sm) onto
**             single pages.
**
**           BUG FIXES / MISC
**           - Fixed description of -whitethresh in usage (had wrong default).
**           - Interactive menu more obvious about what files are specifed
**             and allows wildcards for file specification.
**           - Fixed bug in word_gaps_add() where the gap array was getting
**             erroneously filled with zeros, leading to some cases where
**             words got put together with no gap between them during text
**             wrapping/re-flow.
**           - The -sm option (show marked source) now works correctly when
**             used with the -c (color) option.
**           - Removed the separate usage note about Ghostscript and put it
**             under the -gs option usage.
**           - Fixed bug where zero height bitmap was sometimes passed to
**             bmp_src_to_dst().  Also rounded off (rather than floor()-ing)
**             scaling height used in the bitmap passed to bmp_src_to_dst().
**           - Due to some minor bitmap rendering improvements, this version
**             seems to be generally a little faster (~2-4%) compared to
**             v1.41 (under same conditions--no OCR).
**               
** v1.41     6-11-2012
**           IMPROVEMENTS
**           - Compiled w/MuPDF v1.0.
**           - Tweaked the auto-straightening algorithm--hopefully more
**             accurate and robust.  Now straighten even if only tilted
**             by 0.1 degree or more.
**           - Improved auto-contrast adjust algorithm and added option
**             to force a contrast setting by suppying a negative
**             value for -cmax.  Does a better job on scans of older
**             documents with significantly yellowed or browned pages.
**           - Options -? and -ui- when specified together now correctly
**             echo the entire usage without pausing so that you can
**             redirect to a file (as claimed in the usage for -?).
**
**           BUG FIXES
**           - Fixed bug where the column finding algorithm became far
**             too slow on certain types of pages (to the point where
**             k2pdfopt appeared to have crashed).
**           - Fixed bug where k2pdfopt wasn't working correctly when
**             the -c option was specified (color output).
**           - Fixed bug where if max columns was set to 3 in the
**             interactive menu, it didn't get upgraded to 4.
**           - Fixed memory leak in bmpregion_add() (temp bitmap
**             wasn't getting freed).
**           - Fixed memory leak in bmp_src_to_dst() (temp 8-bit
**             bitmap not getting freed).
**           - Fixed memory leak in bmpregion_one_row_wrap_and_add()
**             (breakinfo_free).
**           - Check for zero regions in breakinfo_compute_row_gaps()
**             and breakinfo_compute_col_gaps().
**           - Autostraighten no longer inadvertently turned on
**             when debugging.
**
** v1.40     4-3-2012
**           - This is probably my most substantial update so far.
**             I did a re-write of many parts of the code and
**             consequently have spent many hours doing regression
**             testing.
**           - Major new features:
**             * Does true word wrap (brings words up from the
**               next line if necessary).
**             * Preserves indentation, justification, and vertical
**               spacing more faithfully.  Overall, particularly for
**               cases with text wrapping, I think the output looks
**               much better.
**             * Ignores defects in scanned documents.
**             * Compiled with all of the very latest third party
**               libraries, including mupdf 0.9.
**             * v1.40 is about 4% faster than v1.35 on average
**               (PC x64 version).
**           - New justification command-line option is:
**                 -j [-1|0|1|2][+/-]
**             Using -1 tells k2pdfopt to use the document's own
**             justification.  A + after will attempt to fully
**             justify the text.  A - will force no full justification.
**             Nothing after the number will attempt to determine
**             whether or not to use full justification based on
**             if the source document is fully justified.
**           - The default defect size to ignore in scanned documents
**             is a specified user size (default is 1 point).  The
**             command-line option is -de (user menu option "de").
**           - Command line options -vls, -vb, and -vs control
**             vertical spacing, breaks, and gaps.  They are all
**             under the interactive user menu under "v".
**           - Line spacing is controlled by -vls.
**             Example:  -vls -1.2 (the default) will preserve
**             the default document line spacing up to 1.2 x
**             single-spaced.  If line spacing exceeds 1.2 x in the
**             source document, the lines are spaced at 1.2 x.
**             The negative value (-1.2) tells k2pdfopt to use it
**             as a limit rather than forcing the spacing to be 
**             exactly 1.2 x.  A positive value, on the other hand,
**             forces the spacing.  E.g. -vls 2.0 will force line
**             spacing to be double-spaced.
**           - Regions are broken up vertically using the new -vb
**             option.  It defaults to 2 which breaks up regions
**             separated by gap 2 X larger than the median line gap.
**             For behavior more like v1.35, or to not break up the
**             document into vertical regions, use -vb -1.  Vertical
**             breaks between regions are shown with green lines when
**             using -sm.
**           - The new -vs option sets the maximum gap between regions
**             in the source document before they are truncated.
**             Default is -vs 0.25 (inches).
**           - Added menu option for -cg under "co".
**           - Reduced default min column gap from 0.125 to 0.1 inches.
**           - The -ws (word spacing threshold) value is now specified
**             as a fraction of the lowercase letter height (e.g. a
**             small 'o').  The new default is 0.375.
**
** v1.35     2-15-2012
**           - Changed how the columns in a PDF file are interpreted
**             when the column divider moves around some.  The column
**             divider is now allowed to move around on the page
**             but still have the columns be considered contiguous.
**             This is controlled by the -comax option.  Use
**             -comax -1 to revert to v1.34 and before.  The
**             default is -comax 0.2.  See example at:
**             http://willus.com/k2pdfopt/help/column_divider.shtml
**           - Added nice debugging tool with the -sm command-line
**             option ("sm" on interactive menu) which shows marked
**             source pages so you can clearly see how k2pdfopt
**             is interpreting your PDF file and what affect the
**             options are having.
**           - The last line in a paragraph, if shorter than the
**             other lines significantly, will be split differently
**             and not fully justified.
**           - Modified the column search function to better find
**             optimal gaps.
**           - The height of a multi-column region is calculated
**             more correctly now (does not include blank space,
**             and both columns must exceed the minimum height
**             requirement).
**           - Text immediately after a large rectangular block
**             (typically a figure) will not be wrapped, since it
**             is often the axis labels for the figure.
**           - Fixed array-out-of-bounds bug in 
**             bmpregion_wrap_and_add().
**           - colcount and rowcount allocated only once per page.
**
** v1.34a    12-30-2011
**           - Some build corrections after the first release of
**             v1.34 which had issues in Linux and Windows.
**           - Fixed interpretation of -jpg flag when it's the last
**             command-line option specified.
**
** v1.34     12-30-2011
**           - I've collected enough bug reports and new feature
**             requests that I decided to do an update.
**           - Added -cgr and -crgh options to give more control
**             over how k2pdfopt selects multi-column regions.
**           - Don't switch to Ghostscript on DJVU docs.
**           - Continues processing files even if has an error on
**             one page.
**           - Fixed bug in orientation detection (minimum returned
**             value is now 0.01 so as not to kill the average).
**           - Added document scale factor (-ds or "ds" in menu)
**             which allows users to correct PDF docs that are the
**             wrong size (e.g. if your PDF reader says your
**             document is 17 x 22 inches when it should be
**             8.5 x 11, use -ds 0.5).
**           - Fixed bug in break_point() where bp1 and bp2 did not
**             get initialized correctly.
**
** v1.33     11-11-2011
**           - Added autodetection of the orientation of the PDF
**             file.  This is somewhat experimental and comes with
**             several caveats, but I have made it the default
**             because I think it works pretty well.
**             Caveat #1:  It assumes the PDF/DJVU file is mostly
**             lines of text and looks for regularly spaced lines
**             of text to determine the orientation.
**             Caveat #2:  If it determines that the page is
**             sideways, it rotates it 90 degrees clockwise, so it
**             may end up upside down.
**           - The autodetection is set with the -rt command-line
**             option (or the "rt" menu option):
**             1. Set it to a number to rotate your PDF/DJVU file
**                that many degrees counter-clockwise.
**             2. Set it to "auto" and k2pdfopt will examine up
**                to 10 pages of the file to determine the
**                orientation it will use.
**             3. Set it to "aep" to auto-detect the rotation of
**                every page.  If you have different pages that
**                are rotated differently from each other within
**                one file, you can use this option to try to
**                auto-rotate each page.
**             4. To revert to v1.32 and turn off the orientation
**                detection, just put -rt 0 on the command line.
**           - Added option to attempt full justification when
**             breaking lines of text.  This is experimental and
**             will only work well if the output dpi is chosen so
**             that rows break approximately evenly.  To turn on,
**             use the "j" option in the interactive menu or the
**             -j command-line option with a + after the selection,
**             e.g.
**                 -j 0+  (left/full justification)
**                 -j 1+  (center/full justification)
**                 -j 2+  (right/full justification)
**
** v1.32     10-25-2011
**           - Make sure locale is set so that decimal marker is
**             a period for numbers.  This was causing problems
**             in locales where the decimal marker is a comma,
**             resulting in unreadable PDF output files.  This
**             was introduced by having to compile for the DJVU
**             library in v1.31.
**           - Slightly modified compile of DJVU lib (re: locale).
**           - Remove "cd" option from interactive menu (it was
**             obsoleted in v1.27).
**           - Warn user if source bitmap is excessively large.
**           - Print more info in header (compiler, O/S, chip).
**
** v1.31     10-17-2011
**           - Now able to read DJVU (.djvu) files using ddjvuapi
**             from djvulibre v3.5.24.  All output is still PDF.
**           - Now offer generic i386 versions for Win and Linux
**             which are more compatible w/older CPUs, and fixed
**             issue with MuPDF so it doesn't crash on older CPUs
**             when compiled w/my version of MinGW gcc.
**
** v1.30     10-4-2011
**           - Just after I posted v1.29, I found a bug I'd introduced
**             in v1.27 where k2pdfopt didn't quit when you typed 'q'.
**             I fixed that.
**           - Made user menu a little smarter--allows different
**             entries depending on whether a source file has already
**             been specified.
**
** v1.29     10-4-2011
**           - Input file dpi now defaults to twice the output dpi.
**             (See -idpi option.)
**           - Added option to break input pages at the end of each
**             output page.  ("Break pages" in menu or -bp option.)
**           - Set dpi minimums to 50 for input and 20 for output.
**
** v1.28     10-1-2011
**           - Fixed bug that was causing vertical stripes to show
**             up on Mac and Linux version output.
**           - OSX 64-bit version now available.
**
** v1.27     9-25-2011
**           - Changed default max columns to two.  There were
**             too many cases of false detection of sub-columns.
**             Use -col 4 to detect up to 4 columns (or select
**             the "co" option in the user menu).
**           - The environment variable K2PDFOPT now can be
**             use to supply default command-line options.  It
**             replaces all previous environment variables,
**             which are now ignored.  The options on the
**             command line override the options in K2PDFOPT.
**           - Added -rt ("rt" in menu) option to rotate the source
**             pages by 90 (or 180 or 270) degrees if desired.
**           - Default startup is now to show the user menu rather
**             than command line usage.  Type '?' for command line
**             usage or use the -? command line option to see usage.
**           - Added three new "expert-mode" options for controlling
**             detection of gaps between columns, rows, and words:
**             -gtc, -gtr, -gtw.  The -gtc option replaces
**             the -cd option from v1.26.  These can all be set
**             with the "gt" menu option.  Use the "u" option for
**             more info (to see usage).
**           - In conjunction with the new "expert-mode" options,
**             I adjusted how gaps between columns, rows, and words
**             are detected and adjusted the defaults to hopefully
**             be more robust.
**           - You can now enter all four margin settings (left,
**             top, right, bottom) from the user input menu for
**             "m" and "om".
**           - Added -x option to get k2pdfopt to exit without asking
**             you to press <Enter> first.
**
** v1.26     9-18-2011
**           - Added column detection threshold input (-cd).  Set
**             higher to make it easier to detect multiple columns.
**           - Adjusted the default column detection to make column
**             detection a bit easier on scanned docs with
**             imperfections.
**
** v1.25     9-16-2011
**           - Smarter detection of number of TTY rows.
**
** v1.24     9-12-2011
**           - Input on user menu fixed not to truncate file names
**             longer than 32 chars for Mac and Linux.
**              
** v1.23     9-11-2011
**           - Added right-to-left (-r) option for scanning pages.
**
** v1.22     9-10-2011
**           - First version compiled under Mac OS X.
**           - Made some changes to run on OS X.  Kludgey, but works.
**             You have to double-click the icon and then drag a file
**             to the display window and press <Enter>.  I've made
**             linux work similarly.
**           - Since Mac and Linux shells default to black on white,
**             I've made the the text colors more friendly to that
**             scheme for linux and Mac.  Use -a- to turn off text
**             coloring altogether, or set the env variable
**             K2PDFOPT_NO_TEXT_COLORING.
**           - Re-vamped the print out of the cmd-line options some.
**
** v1.21     9-7-2011
**           - Moved some bmp functions to standard library.
**           - JPEG images always done at 8 bpc (no dithering).
**           - Fixed dithering of 1-bit-per-colorplane images.
**
** v1.20     9-2-2011
**           - Added dithering for bpc < 8.  Use -d- to turn off.
**           - Adjusted gamma correction algorithm slightly (so that
**             pure white stays pure white).
**
** v1.19     9-2-2011
**           - Added gamma adjust.  Setting to a value lower than 1.0
**             will darken the font some and appear to thicken it up.
**             Default is 0.5. Thanks to PaperCrop for the idea.
**           - Interactive menu now uses letters for the options.
**             This should keep the option choices the same even if
**             I add new ones, and now the user can enter a page range
**             as the final entry.
**
** v1.18     8-30-2011
**           - break_point() function now uses same white threshold
**             as all other functions.
**           - Added "-wt" option to manually specify "white threshold"
**             value above which all pixels are considered white.
**           - Tweaked the contrast adjustment algorithm and changed
**             the max to 2.0 (was much higher).
**           - Added "-cmax" option to limit contrast adjustment.
**
** v1.17     8-29-2011
**           - Min region width now 1.0 inches.  Bug fixed when
**             output dpi set too large--it is now reduced so that
**             the output display has at least 1-inch of display.
**
** v1.16     8-29-2011
**           - Now queries user for options when run (just press
**             <Enter> to go ahead with the conversion).
**             Use -ui- to disable this (it is automatically disabled
**             when run from the command line in Windows).
**           - Fixed bug in MuPDF calling sequence that results in
**             more robust reading of PDF files. (Fixes the parsing
**             of the second two-column example on my web page.)
**           - Fixed bug in MuPDF library that prevented it from
**             correctly parsing encrypted sections in PDF files.
**             (This bug is not in the 0.8.165 tarball but it
**              was in the version that I got via "git".)
**             This only affected a small number of PDF files.
**           - New landscape mode (not the default) is enabled
**             with the -ls option.  This turns the output sideways
**             on the kindle, resulting in a more magnified display
**             for typical 2-column files.  Thanks to Taesoo Kwon
**             for this idea.
**           - Default PDF output is now much smaller--about half
**             the original size.  This is because the bitmaps are
**             saved with 4 bits per colorplane (same as the Kindle).
**             You can set this to 1, 2, 4, or 8 with the -bpc option.
**             Thanks to Taesoo Kwon and PaperCrop for this idea.
**           - Default -m value is now 0.25 inches (was 0.03 inches).
**             This ignores anything within 0.25 inches of the edge
**             of the source page.
**           - Now uses precise Kindle 2 (and 3?) display resolution
**             by default.  Thanks to the PaperCrop forum for pointing
**             out that Shift-ALT-G saves screenshot on Kindle.
**             The kindle is a weird beast, though--after lots of
**             testing, I figured out that I have to do the
**             following to get it to display the bitmaps with
**             a 1:1 mapping to the Kindle's 560 x 735 resolution:
**                 (a) Make the actual bitmap in the PDF file 
**                     563 x 739 and don't use the excess pixels.
**                     I.e. pad the output bitmap with 3 extra
**                     columns and 4 extra rows.
**                 (b) Put black dots in the corners at the 560x735
**                     locations, otherwise the kindle will scale
**                     the bitmap to fit its screen.
**             This is accomplished with the new -pr (pad right), -pb
**             (pad bottom), and -mc (mark corners) options.  The
**             defaults are -pr 3 -pb 4 -mc. 
**           - New -as option will attempt to automatically straighten
**             source pages.  This is not on by default since it slows
**             down the conversion and is somewhat experimental, but I've
**             found it to be pretty reliable and it is good to use on
**             scanned PDFs that are a bit tilted since the pages need
**             to be straight to accurately detect cropping regions.
**           - Reads 8-bit grayscale directly from PDF now for faster
**             processing (unless -c is specified for full color).
**           - Individual bitmaps created only in debug mode.
**             k2_src_dir and k2_dst_dir folders no longer needed.
**
** v1.15     8-3-2011
**           - Substantial code re-write, mostly to clean things up
**             internally.  Hopefully won't introduce too many bugs!
**           - Can handle up to 4 columns now (see -col option).
**           - Added -c for full color output.
**           - If column width is close too destination screen width,
**             the column is fit to the device.  Controlled with -fc
**             option.
**           - Optimized much of code for 8-bit grayscale bitmaps--
**             up to 50% faster than v1.14.
**           - Added -wrap- option to disable text wrapping.
**           - Can convert specific pages now--see -p option.
**           - Added margin ignoring options:  -m, -ml, -mr, -mt, -mb.
**           - Added options for margins on the destination device:
**                 -om, -oml, -omr, -omt, -omb.
**           - Min column gap now 0.125 inches and min column height
**             now 1.5 inches.  Options -cg and -ch added to control
**             this.
**           - Min word spacing now 0.25.  See -ws option.
**
** v1.14     7-26-2011
**           - Smarter line wrapping and text sizing based on custom options.
**             (e.g. should work better for any size destination screen
**              --not just 6-inch.)
**           - Bug fix.  -w option fixed.
**           - First page text doesn't butt right up against top of page.
**
** v1.13     7-25-2011
**           - Added more command-line options:  justification, encoding
**             type, source and destination dpi, destination width
**             and height, and source margin width to ignore.
**             Use -ui to turn on user input query.
**           - Now applies a sharpening algorithm to the output images
**             (can be turned off w/command-line option).
**
** v1.12     7-20-2011
**           - Fixed a bug in the PDF output that was ignored by some readers
**             (including the kindle itself), but not by Adobe's reader.
**             PDF files should be readable by all software now.
**
** v1.11     7-5-2011
**           - Doesn't put "Press <ENTER> to exit." if launched as a
**             command in a console window (in Windows).  No change to
**             Linux version.
**
** v1.10     7-2-2011
**           - Integrated with mupdf 0.8.165 so that Ghostscript is
**             no longer required!  Ghostscript can still be used/
**             will be tried if mupdf fails to decypher the pdf file.
**           - PDF page number count now much more reliable.
**
** v1.07     7-1-2011
**           - Fixed bugs in the pdf writing that were making the
**             pdf files incompatible with the kindle.
**           - Compiled w/gcc 4.5.2.
**           - Added smarter determination of # of PDF pages in source,
**             though it doesn't always work on newer PDF formats.
**             This can cause an issue with the win32 version because
**             calling Ghostscript on a page number beyond what is in
**             the PDF file seems to sometimes result in an exception.
**
** v1.06     6-23-2011
**           - k2pdfopt now first tries to find Ghostscript using the registry
**             (Windows only).  If not found, searches path and common folders.
**           - Compiled w/turbo jpeg lib 1.1.1, libpng 1.5.2, and zlib 1.2.5.
**           - Correctly sources single bitmap files.
**
** v1.05     6-22-2011
**           Fixed bug in routine that looks for Ghostscript.
**           Also, Win64 version now looks for gsdll64.dll/gswin64c.exe
**           before gsdll32.dll/gswin32c.exe.
**
** v1.04     6-6-2011
**           No longer requires imagemagick's convert program.
**
** v1.03     3-29-2010
**           Made some minor mods for Linux compatibility.
**
** v1.02     3-28-2010
**           Changed rules for two-column detection to hopefully avoid
**           false detection.  At least 0.1 inches must separate columns.
**
** v1.01     3-22-2010
**           Fixed some bugs with file names having spaces in them.
**           Added program icon.  Cleaned up screen output some.
**
** v1.00     3-20-2010
**           First released version.  Auto adjusts contrast, clears
**           edges.
**
*/







k2pdfopt_v2.54/k2pdfoptlib/pageregions.c

/*
** pageregions.c   Functions to handle PAGEREGIONS structure.
**
** Copyright (C) 2014  http://willus.com
**
** This program is free software: you can redistribute it and/or modify
** it under the terms of the GNU Affero General Public License as
** published by the Free Software Foundation, either version 3 of the
** License, or (at your option) any later version.
**
** This program is distributed in the hope that it will be useful,
** but WITHOUT ANY WARRANTY; without even the implied warranty of
** MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
** GNU Affero General Public License for more details.
**
** You should have received a copy of the GNU Affero General Public License
** along with this program.  If not, see <http://www.gnu.org/licenses/>.
**
*/

#include "k2pdfopt.h"

/*
** Values are in inches
** y1 < y2, x1 < x2
** Lower y values are higher on the page (like r1, r2 in bmpregion)
** fs[0..1] = font size of first two rows
** yb[0..1] = baseline pos. of first two rows
** fs[2..3] = font size of last two rows
** yb[2..3] = baseline pos. of last two rows
** dylr = Distance between baselines of last two rows
*/
typedef struct
    {
    double x1,y1;
    double x2,y2;
    double fs[4];
    double yb[4];
    int ignore;
    int next;
    int prev;
    } PBOX;

#if (WILLUSDEBUGX & 0x400000)
static void pbox_echo(PBOX *box);
#endif
static int pbox_position_compare(PBOX *box1,PBOX *box2);
static int trapped_box(int ibox,PBOX *box,int n,double comax);
static int pbox_closest(PBOX *lastbox,PBOX *box,int n,int hoverlap,
                        double *alignbest,double *gapbest);
static void pbox_determine_closeness(PBOX *box0,PBOX *box1,double *gap_inches,
                                     double *colalign,double *rowalign);
static double alignment(double x0,double x1,double x2,double x3);


void pageregions_init(PAGEREGIONS *regions)

    {
    regions->n=regions->na=0;
    regions->pageregion=NULL;
    }


void pageregions_free(PAGEREGIONS *regions)

    {
    static char *funcname="pageregions_free";
    int i;

    for (i=regions->n-1;i>=0;i--)
        pageregion_free(&regions->pageregion[i]);
    willus_mem_free((double **)&regions->pageregion,funcname);
    }


void pageregions_delete_one(PAGEREGIONS *regions,int index)

    {
    int i;

    if (index<0 || index>=regions->n)
        return;
    for (i=index;i<regions->n-1;i++)
        pageregion_copy(&regions->pageregion[i],&regions->pageregion[i+1]);
    pageregion_free(&regions->pageregion[regions->n-1]);
    regions->n--;
    }


void pageregion_free(PAGEREGION *region)

    {
    bmpregion_free(&region->bmpregion);
    }


void pageregion_init(PAGEREGION *region)

    {
    bmpregion_init(&region->bmpregion);
    }


void pageregion_copy(PAGEREGION *dst,PAGEREGION *src)

    {
    pageregion_free(dst);
    bmpregion_copy(&dst->bmpregion,&src->bmpregion,1);
    dst->fullspan = src->fullspan;
    dst->level = src->level;
    dst->notes = src->notes;
    }


void pageregions_insert(PAGEREGIONS *dst,int index,PAGEREGIONS *src)

    {
    static char *funcname="pageregions_insert";
    int i;

    if (src->n<1)
        return;
    if (dst->n + src->n > dst->na)
        {
        int newsize;

        newsize = dst->na<16 ? 32 : dst->na*2;
        while (newsize < dst->n + src->n)
            newsize *= 2;
        willus_mem_realloc_robust_warn((void **)&dst->pageregion,newsize*sizeof(PAGEREGION),
                                     dst->na*sizeof(PAGEREGION),funcname,10);
        dst->na=newsize;
        }
    /* Must initialize the new array elements that will be used */
    for (i=dst->n;i<dst->n+src->n;i++)
        pageregion_init(&dst->pageregion[i]);
    for (i=dst->n+src->n-1;i-src->n>=index;i--)
        pageregion_copy(&dst->pageregion[i],&dst->pageregion[i-src->n]);
    for (i=0;i<src->n;i++)
        pageregion_copy(&dst->pageregion[i+index],&src->pageregion[i]);
    dst->n += src->n;
    }


void pageregions_add_pageregion(PAGEREGIONS *regions,BMPREGION *bmpregion,int level,
                                       int fullspan,int notes)

    {
    static char *funcname="pageregions_add_pageregion";

    if (regions->n>=regions->na)
        {
        int newsize;

        newsize = regions->na<16 ? 32 : regions->na*2;
        willus_mem_realloc_robust_warn((void **)&regions->pageregion,newsize*sizeof(PAGEREGION),
                                     regions->na*sizeof(PAGEREGION),funcname,10);
        regions->na=newsize;
        }
    pageregion_init(&regions->pageregion[regions->n]);
    bmpregion_copy(&regions->pageregion[regions->n].bmpregion,bmpregion,1);
    regions->pageregion[regions->n].level=level;
    regions->pageregion[regions->n].fullspan=fullspan;
    regions->pageregion[regions->n].notes=notes;
    regions->n++;
    }


/*
** Heuristic algorithm to sort page region boxes on a page in order of how they should be read.
**
** Expects page regions to have text rows defined.
*/
void pageregions_sort(PAGEREGIONS *pageregions,double src_dpi,int left_to_right,
                                               double comax_fraction,double rgapmin_inches,
                                               double maxcolgap_inches)

    {
    static char *funcname="pageregions_sort";
    int *sorted_index;
    PBOX *box;
    double xmin,xmax,ymin,ymax;
    int i,isr,j,itry;

#if (WILLUSDEBUGX & 0x400000)
printf("@pageregions_sort, n=%d\n",pageregions->n);
#endif
    if (pageregions->n<2)
        return;
    willus_mem_alloc_warn((void **)&box,sizeof(PBOX)*pageregions->n,funcname,10);
    willus_mem_alloc_warn((void **)&sorted_index,sizeof(int)*pageregions->n,funcname,10);
    xmin=ymin=1.0e10;
    xmax=ymax=-1.0e10;

    /* Fill in PBOX array */
    for (i=0;i<pageregions->n;i++)
        {
        BMPREGION *region;

        sorted_index[i]=i;
        region=&pageregions->pageregion[i].bmpregion;
        box[i].x1 = region->c1/src_dpi;
        box[i].y1 = region->r1/src_dpi;
        box[i].x2 = (region->c2+1)/src_dpi;
        box[i].y2 = (region->r2+1)/src_dpi;
        box[i].ignore = (box[i].y2-box[i].y1 < .05 || box[i].x2-box[i].x1 < .05);
        box[i].next = -1;
        box[i].prev = -1;
        for (j=0;j<2;j++)
            {
            if (j<region->textrows.n)
                {
                box[i].yb[j] = region->textrows.textrow[j].rowbase/src_dpi;
                box[i].fs[j] = region->textrows.textrow[j].h5050/src_dpi;
                box[i].yb[3-j] = region->textrows.textrow[region->textrows.n-1-j].rowbase/src_dpi;
                box[i].fs[3-j] = region->textrows.textrow[region->textrows.n-1-j].h5050/src_dpi;
                }
            else
                {
                box[i].yb[j] = -1.;
                box[i].fs[j] = -1.;
                box[i].yb[3-j] = -1.;
                box[i].fs[3-j] = -1.;
                }
            }
        if (box[i].x1 < xmin)
            xmin=box[i].x1;
        if (box[i].x1 > xmax)
            xmax=box[i].x1;
        if (box[i].y1 < ymin)
            ymin=box[i].y1;
        if (box[i].y1 > ymax)
            ymax=box[i].y1;
        if (box[i].x2 < xmin)
            xmin=box[i].x2;
        if (box[i].x2 > xmax)
            xmax=box[i].x2;
        if (box[i].y2 < ymin)
            ymin=box[i].y2;
        if (box[i].y2 > ymax)
            ymax=box[i].y2;
#if (WILLUSDEBUGX & 0x400000)
printf("        BOX[%d]=",i);
pbox_echo(&box[i]);
#endif
        }

    /* Horizontally flip all boxes if the order is right to left */
    if (!left_to_right)
        for (i=0;i<pageregions->n;i++)
            {
            box[i].x1 = xmin + (xmax - box[i].x1);
            box[i].x2 = xmin + (xmax - box[i].x2);
            double_swap(box[i].x1,box[i].x2);
            }

    /* Sort PBOX array by position of boxes */
    /* Find first--upper left */
    for (sorted_index[0]=0,i=1;i<pageregions->n;i++)
        {
        if (box[i].ignore)
            continue;
        if (pbox_position_compare(&box[i],&box[sorted_index[0]]) < 0)
            sorted_index[0]=i;
        }
    box[sorted_index[0]].prev = 9999;
#if (WILLUSDEBUGX & 0x400000)
printf("        FIRST BOX(%d)=",sorted_index[0]);
pbox_echo(&box[sorted_index[0]]);
#endif

    /*
    ** Be more lenient with each try about choosing neighboring boxes
    */
    for (itry=0;itry<7;itry++)
        {
        int i;
        double epsilon;
        double epsilon_spacing;
        double align_thresh;
        double gap_thresh;
        static int check_above_below[7]={1,1,0,1,0,1,0};
        static double gap_thresh_array[7]={-1.,0.,0.,0.25,0.25,0.5,0.5};
        static double align_thresh_array[7]={1.,1.,0.98,0.75,0.75,0.5,0.5};

#if (WILLUSDEBUGX & 0x400000)
printf("ITRY = %d\n\n",itry);
#endif
        epsilon = 0.1; /* inches--minimum relevant difference in gaps */
        epsilon_spacing = 0.01;
        gap_thresh = gap_thresh_array[itry];
        align_thresh = check_above_below[itry] ? align_thresh_array[itry]*(1.-comax_fraction)
                                               : align_thresh_array[itry];
        if (fabs(gap_thresh) < .0001)
            gap_thresh = check_above_below[itry] ? rgapmin_inches : maxcolgap_inches;
        for (i=0;i<pageregions->n;i++)
            {
            double halign,valign,vgap,hgap;
            int ibest,ibestbelow,ibestright,spacing_match;

            if (box[i].ignore || box[i].next >= 0)
                continue;
#if (WILLUSDEBUGX & 0x400000)
printf("\n    box[%d] = ",i);
pbox_echo(&box[i]);
#endif
            box[i].next=i;
            spacing_match=0;
            ibestbelow = ibestright = -1;
            if (check_above_below[itry])
                {
                ibestbelow = pbox_closest(&box[i],box,pageregions->n,1,&halign,&vgap);
                if (ibestbelow>=0 && box[ibestbelow].ignore)
                    ibestbelow=-1;
                /* Check for contiguous rows of text */
                if (ibestbelow>=0)
                    {
                    PBOX *box1,*box2;
                    box1 = &box[i];
                    box2 = &box[ibestbelow];
                    if (box1->fs[2]>0. && box1->fs[3]>0. && box1->yb[2]>0. && box1->yb[3]>0.
                          && box2->fs[0]>0. && box2->fs[1]>0. && box2->yb[0]>0. && box2->yb[1]>0.
                          && fabs(box1->fs[2]-box1->fs[3])<epsilon_spacing
                          && fabs(box2->fs[0]-box2->fs[1])<epsilon_spacing
                          && fabs(box1->fs[3]-box2->fs[0])<epsilon_spacing
                          && fabs((box1->yb[3]-box1->yb[2])-(box2->yb[1]-box2->yb[0]))<epsilon_spacing)
                        {
                        spacing_match=1;
#if (WILLUSDEBUGX & 0x400000)
printf("    SPACING MATCH between %d and %d.\n",i,ibestbelow);
#endif
                        }
                    }
                }
            else
                {
                ibestright = pbox_closest(&box[i],box,pageregions->n,0,&valign,&hgap);
                if (ibestright>=0 && box[ibestright].ignore)
                    ibestright=-1;
                }
#if (WILLUSDEBUGX & 0x400000)
printf("    ibestbelow=%d, ibestright=%d\n",ibestbelow,ibestright);
if (check_above_below[itry])
printf("           halign=%g (thresh=%g), vgap=%g (thresh=%g)\n",halign,align_thresh,vgap,gap_thresh);
else
printf("           valign=%g (thresh=%g), hgap=%g (thresh=%g)\n",valign,align_thresh,hgap,gap_thresh);
#endif
            box[i].next=-1;
            ibest = -1;
            /* Meets user specs for contiguous column? */
            if (ibestbelow>=0)
                {
                if ((gap_thresh<0. && halign>=align_thresh && spacing_match)
                     || (halign>0. && halign>=align_thresh && vgap<=gap_thresh)
                     || (vgap<=gap_thresh && halign>=align_thresh 
                          && (ibestright<0 || vgap<hgap+epsilon 
                                           || box[ibestbelow].y1<box[ibestright].y2)))
                    ibest=ibestbelow;
                }
            else
                {
                if (ibestright>=0 && hgap<=gap_thresh && valign>=align_thresh
                                  && (ibestbelow<0 || hgap<vgap+epsilon))
                    ibest=ibestright;
                }
            if (ibest>=0)
                {
#if (WILLUSDEBUGX & 0x400000)
printf("ADJACENT BOX:  box[%d] = ",ibest);
pbox_echo(&box[ibest]);
#endif
                box[i].next=ibest;
                box[ibest].prev=i;
                if (trapped_box(i,box,pageregions->n,comax_fraction))
                    {
                    box[i].next = -1;
                    box[ibest].prev = -1;
                    }
                }
            }
        }
            
    /* We've connected all the boxes we can.  Now just order the rest by top-leftness. */
    for (i=1;i<pageregions->n;i++)
        {
        int j,k,jbest;

        if (box[sorted_index[i-1]].next >= 0)
            {
            sorted_index[i] = box[sorted_index[i-1]].next;
#if (WILLUSDEBUGX & 0x400000)
printf("Pre-det sorted_index[%d] = %d\n",i,sorted_index[i]);
#endif
            continue;
            }
        for (k=0;k<2;k++)
            {
            for (jbest=-1,j=0;j<pageregions->n;j++)
                {
                if (box[j].ignore)
                    continue;
                if (j==sorted_index[i-1])
                    continue;
                if (box[j].prev >= 0)
                    continue;
                if (jbest<0 || pbox_position_compare(&box[j],&box[jbest]) < 0)
                    {
                    int t1,t2;
                    
                    t1=box[sorted_index[i-1]].next;
                    t2=box[j].prev;
                    box[sorted_index[i-1]].next = j;
                    box[j].prev = sorted_index[i-1];
                    if (k==1 || !trapped_box(sorted_index[i-1],box,pageregions->n,comax_fraction))
                        jbest=j;
                    box[sorted_index[i-1]].next =t1;
                    box[j].prev = t2;
                    }
                }
            if (jbest>=0)
                break;
            }
#if (WILLUSDEBUGX & 0x400000)
printf("JBEST=%d, k=%d",jbest,k);
#endif
        if (jbest>=0)
            {
            sorted_index[i]=jbest;
#if (WILLUSDEBUGX & 0x400000)
printf("Top-left sorted_index[%d] = %d\n",i,sorted_index[i]);
#endif
            box[sorted_index[i-1]].next = jbest;
            box[jbest].prev = sorted_index[i-1];
            continue;
            }
        for (jbest=-1,j=0;j<pageregions->n;j++)
            {
            if (j==sorted_index[i-1])
                continue;
            if (box[j].prev >= 0)
                continue;
            if (jbest<0 || pbox_position_compare(&box[j],&box[jbest]) < 0)
                jbest=j;
            }
        sorted_index[i]=jbest;
#if (WILLUSDEBUGX & 0x400000)
printf("Ignored top-left sorted_index[%d] = %d\n",i,sorted_index[i]);
#endif
        box[sorted_index[i-1]].next = jbest;
        box[jbest].prev = sorted_index[i-1];
        }

#if 0
    /*
    ** Types of sequence by rank:
    **     1. Below previous box, mostly aligned, with small enough gap. (optimal)
    **     2. Next to previous box with top alignment and smallest gap.
    **     3. Next to previous box with some vertical overlap and smallest gap
    **     4. Below previous box with some horizontal overlap and smallest gap
    **     5. Top-left of box is closest to top-left of page
    */
    for (isr=1;isr<pageregions->n;isr++)
        {
        int ibest0,ibesttype0,itries,ibest,igood;
        double rowgapbest,colalignbest;
        double gapbest,gapbest0;
        int ibesttype;
        PBOX *lastbox;

printf("isr=%d\n",isr);
        ibest0=ibesttype0=-1;
        gapbest0=99.;
        /* Find best next box until the best next box doesn't change (max 100 tries) */
        for (itries=0;itries<100;itries++)
            {
            lastbox=&box[sorted_index[isr-1]];         
            gapbest=99.;

            ibest = pbox_closest(box,region_done,pageregions->n,
                                 &ibesttype,&rowgapbest,&colalignbest,&gapbest);
            /* Look for best next region */
            for (ibest=-1,ibesttype=-1,rowgapbest=99.,igood=0,i=0;i<pageregions->n;i++)
                {
                double rg0,ca0;
                double dymean; /* Average height of two boxes */
                int vertical_overlap,horizontal_overlap;
                double gap; /* inches */
                double vo_amount; /* Vertical overlap amount; 1.0 = exact overlap */
                PBOX *box1,*box2;

                /* Select boxes to be compared */
                if (itries==0)
                    {
                    box1=lastbox;
                    box2=&box[i];
                    }
                else
                    {
                    box1=&box[i];
                    box2=&box[ibest0];
                    }
                if (region_done[i])
                    continue;
printf("    i=%d\n",i);
printf("        box1=");
pbox_echo(box1);
printf("        box2=");
pbox_echo(box2);
printf("        ibest=%d\n",ibest);
printf("        ibesttype=%d\n",ibesttype);
                vertical_overlap = (box2->y2 > box1->y1 && box2->y1 < box1->y2);
                if (vertical_overlap)
                    gap = box2->x1 > box1->x2 ? box2->x1-box1->x2 : box1->x1-box2->x2;
                dymean = 0.5*(box2->y2+box1->y2-box2->y1-box1->y1);
                if (vertical_overlap)
                    vo_amount = ((box2->y2 > box1->y2 ? box1->y2 : box2->y2)
                                  - (box2->y1 < box1->y1 ? box1->y1 : box2->y1)) / dymean;
                horizontal_overlap = (box2->x2 > box1->x1 && box2->x1 < box1->x2);
                if (horizontal_overlap)
                    gap = box2->y1 > box1->y2 ? box2->y1-box1->y2 : box1->y1-box2->y2;
                pbox_determine_closeness(box1,box2,&rg0,&ca0);
printf("        rowgap=%g, colalign=%g, rgmin=%g, rowgapbest=%g\n",rg0,ca0,rgapmin_inches,rowgapbest);
                /* Type 1:  look for column that matches user specs */
                if (rg0 >= 0. && rg0 <= rgapmin_inches && horizontal_overlap
                              && ca0 > 0. && 1-ca0 <= comax_fraction)
                    {
                    if (ibest<0 || ibesttype!=1 || rg0 < rowgapbest)
                        {
                        ibesttype=1;
                        ibest=i;
                        rowgapbest=rg0;
                        gapbest=gap;
                        colalignbest=ca0;
                        }
                    }
                /* Type 2:  Next to previous box with top alignment and smallest gap */
                if (ibesttype!=1)
                    {
                    if (vertical_overlap && 
                            ((box2->y2-box1->y2)/dymean < .05
                              || (box2->y1-box1->y1)/dymean < .05)
                             && gap < gapbest))
                        {
                        ibesttype=2;
                        ibest=i;
                        gapbest=gap;
                        rowgapbest=rg0;
                        colalignbest=ca0;
                        }
                    }
                /* Type 3:  Next to previous box with some vertical overlap and smallest gap */
                if (ibesttype!=1)
                    {
                    if (vertical_overlap && gap < gapbest && )
                    }
                /* Last resort--just go with the default position sorter */
                if (igood<1)
                    {
                    if (ibest<0 || pbox_position_compare(&box[i],&box[ibest])<0)
                        {
                        ibest=i;
                        rowgapbest=rg0;
                        colalignbest=ca0;
                        }
                    }
printf("       ...ibest for now=%d, igood=%d\n",ibest,igood);
                }
printf("    ibest_final = %d\n",ibest);
            /* If the best next PBOX did not change, select it. */
            if (ibest==ibest0)
                break;
            /* Otherwise, store and try again */
            ibest0=ibest;
            ibesttype0=ibesttype;
            }
        sorted_index[isr]=ibest;
        region_done[ibest]=1;
        }
#endif

    /* Order the page regions array according to the sorted_index[] array */
    for (isr=0;isr<pageregions->n;isr++)
        {
        PAGEREGION p0;

        if (sorted_index[isr]==isr)
            continue;
        p0=pageregions->pageregion[isr];
        pageregions->pageregion[isr] = pageregions->pageregion[sorted_index[isr]];
        pageregions->pageregion[sorted_index[isr]] = p0;
        for (j=isr+1;j<pageregions->n;j++)
            if (sorted_index[j]==isr)
                {
                sorted_index[j]=sorted_index[isr];
                break;
                }
        }
    willus_mem_free((double **)&box,funcname);
    willus_mem_free((double **)&sorted_index,funcname);
    }


/*
** Make sure there are no boxes mostly above box0
*/
static int trapped_box(int ibox,PBOX *box,int n,double comax)

    {
    int i,boxtrapped;
    int *trapped;
    static char *funcname="trapped_box";

    if (comax > .2)
        comax = .2;
    willus_mem_alloc_warn((void **)&trapped,sizeof(int)*n,funcname,10);
    for (i=0;i<n;i++)
        trapped[i]=0;
    /* Find first box in sequence */
    for (i=0;i<n && box[ibox].prev >= 0 && box[ibox].prev <= n-1;i++)
        {
        if (box[box[ibox].prev].next==ibox)
            ibox=box[ibox].prev;
        else
            break;
        }
    for (i=ibox;i>=0;i=box[i].next)
        trapped[i] = 255;
    while (ibox>=0)
        {
        double ibx1,ibx2,iby1,iby2;

        ibx1 = box[ibox].x1 + (box[ibox].x2-box[ibox].x1)*comax;
        ibx2 = box[ibox].x2 - (box[ibox].x2-box[ibox].x1)*comax;
        iby1 = box[ibox].y1 + (box[ibox].y2-box[ibox].y1)*comax;
        iby2 = box[ibox].y2 - (box[ibox].y2-box[ibox].y1)*comax;
        for (i=0;i<n;i++)
            {
            if (trapped[i]==255)
                continue;
            if (box[i].prev >= 0)
                continue;
            if (box[i].y2 > box[ibox].y1)
                continue;
            if (box[i].x2 < ibx1 || box[i].x1 > ibx2)
                continue;
            trapped[i] |= 1; /* This box is above one of the boxes */
#if (WILLUSDEBUGX & 0x400000)
printf("box %d (i) is above box %d (ibox)\n",i,ibox);
#endif
            }
        for (i=0;i<n;i++)
            {
            if (trapped[i]==255)
                continue;
            if (box[i].prev >= 0)
                continue;
            if (box[i].y1 < box[ibox].y2)
                continue;
            if (box[i].x2 < ibx1 || box[i].x1 > ibx2)
                continue;
            trapped[i] |= 8; /* This box is below one of the boxes */
#if (WILLUSDEBUGX & 0x400000)
printf("box %d (i) is below box %d (ibox)\n",i,ibox);
#endif
            }
        for (i=0;i<n;i++)
            {
            if (trapped[i]==255)
                continue;
            if (box[i].prev >= 0)
                continue;
            if (box[i].x2 > box[ibox].x1)
                continue;
            if (box[i].y1 > iby2 || box[i].y2 < iby1)
                continue;
            trapped[i] |= 2; /* This box is to the left of a box */
#if (WILLUSDEBUGX & 0x400000)
printf("box %d (i) is left of box %d (ibox)\n",i,ibox);
#endif
            }
        for (i=0;i<n;i++)
            {
            if (trapped[i]==255)
                continue;
            if (box[i].prev >= 0)
                continue;
            if (box[i].x1 < box[ibox].x2)
                continue;
            if (box[i].y1 > iby2 || box[i].y2 <iby1)
                continue;
            trapped[i] |= 4; /* This box is to the right of a box */
#if (WILLUSDEBUGX & 0x400000)
printf("box %d (i) is right of box %d (ibox)\n",i,ibox);
#endif
            }
        ibox=box[ibox].next;
        }
    for (boxtrapped=0,i=0;i<n;i++)
        if (trapped[i]!=255 && ((trapped[i]&3)==3 || (trapped[i]&5)==5 || (trapped[i]&10)==10))
            {
            boxtrapped=1;
#if (WILLUSDEBUGX & 0x400000)
            printf("BOX %d is TRAPPED (trapped=%d).\n",i,trapped[i]);
#endif
            break;
            }
    willus_mem_free((double **)&trapped,funcname);
    return(boxtrapped);
    }


/*
** Find closest next or previous PBOX in the array to the last box
** (Smallest gap with some overlap)
**
** Inputs:
**     lastbox = box we're trying to find the next closest box to
**     box[] = array of boxes to choose from
**     n = number of boxes in array
**     hoverlap = only test cases with horizontal overlap (otherwise only vertical overlap)
**
** Outputs:
**     alignbest = alignment between regions (1 = perfect, 0 = no overlap)
**     gapbest = gap between regions (inches)
**
*/
static int pbox_closest(PBOX *lastbox,PBOX *box,int n,int hoverlap,
                        double *alignbest,double *gapbest)

    {
    int i,ibest;
    double epsilon;

/*
printf("@pbox_closest box(ho=%d)=",hoverlap);
pbox_echo(lastbox);
*/
    epsilon = 0.1; /* Gap change (in inches) that is irrelevant */
    (*alignbest) = -1.0;
    (*gapbest) = 99.;
    /* Look for best next/previous region */
    for (ibest=-1,i=0;i<n;i++)
        {
        PBOX *box1,*box2;
        double calign,ralign,gap_inches;

        if (box[i].prev >= 0)
            continue;
        /* Select boxes to be compared */
        box1=lastbox;
        box2=&box[i];
/*
printf("    box[%d]=",i);
pbox_echo(box2);
printf("        gap=%g, calign=%g, ralign=%g\n",gap_inches,calign,ralign);
*/
        pbox_determine_closeness(box1,box2,&gap_inches,&calign,&ralign);
        if (gap_inches < 0.)
            continue;
        if ((hoverlap && calign<=0.) || (!hoverlap && ralign<=0.))
            continue;
        if (calign>0.)
            {
            if (ibest<0 || gap_inches < (*gapbest)-epsilon
                        || (fabs(gap_inches - (*gapbest))<=epsilon && box[ibest].x1 > box[i].x1))
                {
/*
printf("        ** BEST SO FAR **\n");
*/
                ibest=i;
                (*gapbest)=gap_inches;
                (*alignbest)=calign;
                }
            }
        else /* horizontally adjacent columns */
            {
            if (ibest<0 || gap_inches < (*gapbest)-epsilon
                        || (fabs(gap_inches - (*gapbest))<=epsilon && box2->y1<box[ibest].y1))
                {
/*
printf("        ** BEST SO FAR **\n");
*/
                ibest=i;
                (*gapbest)=gap_inches;
                (*alignbest)=ralign;
                }
            }
        }
/*
printf("        ibest=%d\n",ibest);
*/
    return(ibest);
    }


#if (WILLUSDEBUGX & 0x400000)
static void pbox_echo(PBOX *box)

    {
/*
    printf("(%4.1f,%4.1f) - (%4.1f,%4.1f), y1b=%5.2f, y2b=%5.2f, dylr=%4.2f\n",
           box->x1,box->y1,box->x2,box->y2,box->y1b,box->y2b,box->dylr);
*/
    printf("(%4.1f,%4.1f) - (%4.1f,%4.1f), prev=%d, next=%d\n",
           box->x1,box->y1,box->x2,box->y2,box->prev,box->next);
    printf("    fs=%6.3f %6.3f .. %6.3f %6.3f\n",box->fs[0],box->fs[1],box->fs[2],box->fs[3]);
    printf("    yb=%6.3f .. %6.3f\n",box->yb[1]-box->yb[0],box->yb[3]-box->yb[2]);
    }
#endif


static int pbox_position_compare(PBOX *box1,PBOX *box2)

    {
    int vertical_overlap,horizontal_overlap;

    vertical_overlap = (box2->y2 > box1->y1 && box2->y1 < box1->y2);
    horizontal_overlap = (box2->x2 > box1->x1 && box2->x1 < box1->x2);
    if (vertical_overlap)
        return(box1->x1 - box2->x1);
    if (horizontal_overlap)
        return(box1->y1 - box2->y1);
    return(box1->x1+box1->y1 - box2->x1+box2->y1);
    }


/*
** (*colalign) = 1.0 for perfect column alignment.  -1.0 for no overlap at all.
** (*rowgap) = gap between columns (0 = no gap).
*/
static void pbox_determine_closeness(PBOX *box0,PBOX *box1,double *gap_inches,
                                     double *colalign,double *rowalign)

    {
    (*colalign) = alignment(box0->x1,box0->x2,box1->x1,box1->x2);
    (*rowalign) = alignment(box0->y1,box0->y2,box1->y1,box1->y2);
    if ((*colalign) > 0.)
        (*gap_inches) = box1->y1-box0->y2;
    else
        (*gap_inches) = box1->x1-box0->x2;
    /*
    if (box0->y2b > 0. && box1->y1b > 0. && box0->dylr > 0.)
        {
        (*rowgap) = (box1->y1b - box0->y2b) - box0->dylr;
        if ((*rowgap)<0. && box1->y1b >= box0->y2b)
            (*rowgap) = 0.;
        }
    else
        (*rowgap) = box1->y1 - box0->y2;
    */
    }


/*
** box0->x1 -> x0
** box0->x2 -> x1
** box1->x1 -> x2
** box1->x2 -> x3
*/
static double alignment(double x0,double x1,double x2,double x3)

    {
    double w1,w0,wmax;
    double align;

    /* Width of box0 */
    w0 = x1-x0;
    if (w0 < .01)
        w0 = .01;
    /* Width of box1 */
    w1 = x3-x2;
    if (w1 < .01)
        w1 = .01;
    wmax = w1>w0 ? w1 : w0;
    if (x2 > x1)
        align = (double)(x1 - x2) / wmax; /* No overlap--negative result */
    else if (x3 < x0)
        align = (double)(x3 - x0) / wmax; /* No overlap--negative result */
    else if (x2 < x0)
        if (x3 > x1)
            align = (x1 - x0) / wmax;
        else
            align = (x3 - x0) / wmax;
    else
        if (x3 > x1)
            align = (x1 - x2) / wmax;
        else
            align = (x3 - x2) / wmax;
    return(align);
    } 







k2pdfopt_v2.54/k2pdfoptlib/k2mem.c

/*
** k2mem.c      Functions to handle k2pdfopt memory allocation.
**
** Copyright (C) 2014  http://willus.com
**
** This program is free software: you can redistribute it and/or modify
** it under the terms of the GNU Affero General Public License as
** published by the Free Software Foundation, either version 3 of the
** License, or (at your option) any later version.
**
** This program is distributed in the hope that it will be useful,
** but WITHOUT ANY WARRANTY; without even the implied warranty of
** MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
** GNU Affero General Public License for more details.
**
** You should have received a copy of the GNU Affero General Public License
** along with this program.  If not, see <http://www.gnu.org/licenses/>.
**
*/

#include "k2pdfopt.h"

/*
** mem_index... controls which memory allocactions get a protective margin
** around them.  Only used for debugging.  Set to 999 if not debugging.
*/
#if (WILLUSDEBUGX & 0x100000)
static int mem_index_min = 0;
static int mem_index_max = 50;
static int wmsize[16384];
static int wmindex[16384];
static unsigned char *wmptr[16384];
static int nm;
#endif


void willus_dmem_alloc_warn(int index,void **ptr,int size,char *funcname,int exitcode)

    {
#if (WILLUSDEBUGX & 0x100000)
    if (index>=mem_index_min && index<=mem_index_max)
        {
        unsigned char *ptr1;
        void *x;
        willus_mem_alloc_warn((void **)&ptr1,size+2048,funcname,exitcode);
        if (nm>=16384)
            {
            printf("Memory debug out of slots.\n");
            exit(10);
            }
        wmsize[nm]=size;
        wmindex[nm]=index;
        memset(ptr1,211,size+2048);
        ptr1 += 1024;
        x=(void *)ptr1;
        (*ptr) = x;
        wmptr[nm]=(*ptr);
        nm++;
        }
    else
#endif
        willus_mem_alloc_warn(ptr,size,funcname,exitcode);
    }


void willus_dmem_free(int index,double **ptr,char *funcname)

    {
    if ((*ptr)==NULL)
        return;
#if (WILLUSDEBUGX & 0x100000)
    if (index>=mem_index_min && index<=mem_index_max)
        { 
        double *x;
        unsigned char *ptr1;
        int i,size;
        x=(*ptr);
        ptr1=(unsigned char *)x;
        for (i=0;i<nm;i++)
            if (ptr1==wmptr[i])
                break;
        if (i>=nm)
            {
            printf("Memory debug, index %d pointer not found!\n",index);
            exit(10);
            }
        size=wmsize[i];
        if (i<nm-1)
            {
            memmove(&wmptr[i],&wmptr[i+1],sizeof(unsigned char *)*(nm-1-i));
            memmove(&wmsize[i],&wmsize[i+1],sizeof(int)*(nm-1-i));
            memmove(&wmindex[i],&wmindex[i+1],sizeof(int)*(nm-1-i));
            }
        nm--;
        ptr1 -= 1024;
        for (i=0;i<1024;i++)
            if (ptr1[i]!=211 || ptr1[i+size+1024]!=211)
                {
                printf("Corrupt memory write on index %d!\n",index);
                exit(10);
                }
        x=(double *)ptr1;
        willus_mem_free(&x,funcname);
        (*ptr)=NULL;
        }
    else
#endif
        willus_mem_free(ptr,funcname);
    }



#if (WILLUSDEBUGX & 0x100000)
void willus_dmem_check(void)

    {
    if (nm>0)
        {
        int i;

        printf("%d un-freed memory allocations!\n",nm);
        for (i=0;i<nm;i++)
            printf("Index[%d] = %d, size= %d\n",i,wmindex[i],wmsize[i]);
        exit(10);
        }
    else
        printf("willus_dmem_check:  All memory correctly released.\n");
    }
#endif







k2pdfopt_v2.54/k2pdfoptlib/textrows.c

/*
** textrows.c   Functions to handle TEXTROWS structure.
**
** Copyright (C) 2020  http://willus.com
**
** This program is free software: you can redistribute it and/or modify
** it under the terms of the GNU Affero General Public License as
** published by the Free Software Foundation, either version 3 of the
** License, or (at your option) any later version.
**
** This program is distributed in the hope that it will be useful,
** but WITHOUT ANY WARRANTY; without even the implied warranty of
** MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
** GNU Affero General Public License for more details.
**
** You should have received a copy of the GNU Affero General Public License
** along with this program.  If not, see <http://www.gnu.org/licenses/>.
**
*/

#include "k2pdfopt.h"


static int  minval(int *x,int n,int n0,int dx,int *index,int index0,int indexmin,int indexmax);
static int  maxval(int *x,int n,int n0,int dx,int *index,int index0);
static void textrow_assign_bmpregion(TEXTROW *textrow,BMPREGION *region,int type);
/*
static int textrows_median_row_height(TEXTROWS *textrows);
*/


void textrows_init(TEXTROWS *textrows)

    {
    textrows->n=textrows->na=0;
    textrows->textrow=NULL;
    }


void textrows_free(TEXTROWS *textrows)

    {
    static char *funcname="textrows_free";

    willus_mem_free((double **)&textrows->textrow,funcname);
    textrows->n=textrows->na=0;
    }


void textrows_clear(TEXTROWS *textrows)

    {
    textrows->n=0;
    }


void textrows_delete_one(TEXTROWS *textrows,int index)

    {
    int i;

    for (i=index;i<textrows->n-1;i++)
        textrows->textrow[i] = textrows->textrow[i+1];
    textrows->n--;
    }


void textrows_insert(TEXTROWS *dst,int index,TEXTROWS *src)

    {
    static char *funcname="textrows_insert";
    int i;

    if (src->n<1)
        return;
    if (dst->n + src->n > dst->na)
        {
        int newsize;

        newsize = dst->na<128 ? 256 : dst->na*2;
        while (newsize < dst->n + src->n)
            newsize *= 2;
        willus_mem_realloc_robust_warn((void **)&dst->textrow,
                                     newsize*sizeof(TEXTROW),
                                     dst->na*sizeof(TEXTROW),funcname,10);
        dst->na=newsize;
        }
    for (i=dst->n+src->n-1;i-src->n>=index;i--)
        dst->textrow[i] = dst->textrow[i-src->n];
    for (i=0;i<src->n;i++)
        dst->textrow[i+index] = src->textrow[i];
    dst->n += src->n;
    }


void textrows_add_textrow(TEXTROWS *textrows,TEXTROW *textrow)

    {
    static char *funcname="textrows_add_textrow";

/*
printf("@textrows_add_textrow.\n");
printf("    textrows=%p\n",textrows);
printf("    textrows->n=%d, na=%d\n",textrows->n,textrows->na);
printf("    textrow=%p\n",textrow);
printf("    textrows->textrow=%p\n",textrows->textrow);
*/
    if (textrows->n>=textrows->na)
        {
        int newsize;

        newsize = textrows->na<128 ? 256 : textrows->na*2;
        willus_mem_realloc_robust_warn((void **)&textrows->textrow,newsize*sizeof(TEXTROW),
                                     textrows->na*sizeof(TEXTROW),funcname,10);
        textrows->na=newsize;
        }
    textrows->textrow[textrows->n]=(*textrow);
    textrows->n++;
    }


void textrows_add_bmpregion(TEXTROWS *textrows,BMPREGION *bmpregion,int type)

    {
    TEXTROW textrow;

    textrow_assign_bmpregion(&textrow,bmpregion,type);
    textrows_add_textrow(textrows,&textrow);
    }


void textrow_assign_bmpregion(TEXTROW *textrow,BMPREGION *bmpregion,int type)

    {
    (*textrow)=bmpregion->bbox;
    textrow->rat=0.;
    textrow->type=type;
    }


void textrow_init(TEXTROW *textrow)

    {
    textrow->type = 0;
    textrow->c1=textrow->c2=textrow->r1=textrow->r2=-1;
    textrow->rowbase=textrow->gap=textrow->rowheight=textrow->capheight=textrow->h5050=textrow->lcheight=-1;
    textrow->rat = 0.;
    textrow->hyphen.ch = -1;
    }


#if (WILLUSDEBUGX & 6)
void textrows_echo(TEXTROWS *textrows,char *name)

    {
    int i;

    k2printf("@text%s_echo (%d rows)...\n",name,textrows->n);
    for (i=0;i<textrows->n;i++)
        k2printf("    %2d.  r1=%4d, rowbase=%4d, r2=%4d, c1=%4d, c2=%4d\n",
             i+1,textrows->textrow[i].r1,
             textrows->textrow[i].rowbase,
             textrows->textrow[i].r2,
             textrows->textrow[i].c1,
             textrows->textrow[i].c2);
    }
#endif


/*
** margin = % with which spacings have to agree.  E.g. 10 means within 10%.
*/
int textrow_line_spacing_is_same(TEXTROW *tr1,TEXTROW *tr2,int margin)

    {
    return(AGREE_WITHIN_MARGIN(tr1->rowheight,tr2->rowheight,margin));
    }


/*
** If any of the three determinations of font size are the same, it's a match.
*/
int textrow_font_size_is_same(TEXTROW *tr1,TEXTROW *tr2,int margin)

    {
    if (tr1->type!=REGION_TYPE_TEXTLINE || tr2->type!=REGION_TYPE_TEXTLINE)
        return(0);
    return(AGREE_WITHIN_MARGIN(tr1->lcheight,tr2->lcheight,margin)
           || AGREE_WITHIN_MARGIN(tr1->h5050,tr2->h5050,margin)
           || AGREE_WITHIN_MARGIN(tr1->capheight,tr2->capheight,margin));
    }


void textrows_compute_row_gaps(TEXTROWS *textrows,int r2)

    {
    int i,n;

    n=textrows->n;
    if (n<=0)
        return;
    /* New in v1.65 -- use [1].r1 - [0].r1 for first rowheight. */
    if (textrows->n>1)
        textrows->textrow[0].rowheight = textrows->textrow[1].r1 - textrows->textrow[0].r1;
    else
        textrows->textrow[0].rowheight = textrows->textrow[0].r2 - textrows->textrow[0].r1;
    for (i=0;i<n-1;i++)
        {
        int r1;

        r1 = (textrows->textrow[i].type==REGION_TYPE_FIGURE) 
                   ? textrows->textrow[i].r2 : textrows->textrow[i].rowbase;
        textrows->textrow[i].gap = textrows->textrow[i+1].r1 - r1 - 1;
        textrows->textrow[i].gapblank = textrows->textrow[i+1].r1 - textrows->textrow[i].r2 - 1;
        }
        /*
        textrows->textrow[i].rowheight = textrows->textrow[i+1].r1 - textrows->textrow[i].r1;
        */
    for (i=1;i<n;i++)
        textrows->textrow[i].rowheight = textrows->textrow[i].rowbase 
                                            - textrows->textrow[i-1].rowbase;
    if (textrows->textrow[n-1].type==REGION_TYPE_FIGURE)
        textrows->textrow[n-1].gap = 0;
    else
        textrows->textrow[n-1].gap = r2 - textrows->textrow[n-1].rowbase;
    textrows->textrow[n-1].gapblank = 0;
    }


void textrows_remove_defects(TEXTROWS *textrows,int defect_size_threshold)

    {
    int i,j;

    for (i=j=0;i<textrows->n;i++)
        {
        if (textrows->textrow[i].r2-textrows->textrow[i].r1+1 <= defect_size_threshold
             && textrows->textrow[i].c2-textrows->textrow[i].c1+1 <= defect_size_threshold)
            continue;
        if (i!=j)
            textrows->textrow[j] = textrows->textrow[i];
        j++;
        }
    textrows->n=j;
    }

/*
** v2.10:  Tosses out figures for computing statistics
**
** v2.33:  Added mingap_in parameter--if mingap_in > 0 and if any gap between two
**         rows is less than mingap_in, the two rows are joined.
*/
void textrows_remove_small_rows(TEXTROWS *textrows,K2PDFOPT_SETTINGS *k2settings,
                                double fracrh,double fracgap,BMPREGION *region,
                                double mingap_in)

    {
    int i,j,mg,mh,mg0,mg1,nr,ng,mgbl;
    int c1,c2,nc;
    int *rh,*gap,*gapbl;
    static char *funcname="textrows_remove_small_rows";

#if (WILLUSDEBUGX & 0x840002)
k2printf("@textrows_remove_small_rows(fracrh=%g,fracgap=%g,mingap=%g in)\n",fracrh,fracgap,mingap_in);
#endif
    if (textrows->n<2)
        return;
    c1=region->c1;
    c2=region->c2;
    nc=c2-c1+1;
    willus_dmem_alloc_warn(16,(void **)&rh,3*sizeof(int)*textrows->n,funcname,10);
    gap=&rh[textrows->n];
    gapbl=&gap[textrows->n];
    for (i=nr=ng=0;i<textrows->n;i++)
        {
        /* v2.10:  Don't include figures in statistics */
        if (textrows->textrow[i].type==REGION_TYPE_FIGURE)
            continue;
        rh[nr++]=textrows->textrow[i].r2-textrows->textrow[i].r1+1;
        if (i<textrows->n-1)
            {
            gapbl[ng]=textrows->textrow[i].gap;
            gap[ng]=textrows->textrow[i].gapblank;
            ng++;
            }
        }
    if (nr<2)
        {
        willus_dmem_free(16,(double **)&rh,funcname);
        return;
        }
    sorti(rh,nr);
    sorti(gap,ng);
    mh=rh[nr/2];
    mh *= fracrh;
    if (mh<1)
        mh=1;
    mg0=gap[ng/2];
    mg = mg0*fracgap;
    mgbl = gapbl[ng/2]*fracgap;
    mg1 = mg0*0.7;
    if (mg<1)
        mg=1;
#if (WILLUSDEBUGX & 0x800002)
k2printf("mh   = %d x %g = %d\n",rh[textrows->n/2],fracrh,mh);
k2printf("mg   = %d x %g = %d\n",gap[textrows->n/2],fracgap,mg);
k2printf("mgbl = %d x %g = %d\n",gapbl[textrows->n/2],fracgap,mgbl);
#endif
    willus_dmem_free(16,(double **)&rh,funcname);
    for (i=0;i<textrows->n;i++)
        {
        TEXTROW *textrow;
        int trh,gs1,gs2,g1,g2;
        int gap_below_user_threshold;
        int row_is_a_fragment;
        int blankgap_between_rows_is_out_of_family_small;
        int baselinegap_between_rows_is_out_of_family_small;
        int rowheight_is_out_of_family_small;
        int textrow_is_out_of_family_small;
        int textheight_below_min_threshold;

        textrow=&textrows->textrow[i];
        trh=textrow->r2-textrow->r1+1;
        if (i==0)
            {
            g1=mg0+1;
            gs1=mg+1;
            }
        else
            {
            g1=textrow->r1-textrows->textrow[i-1].r2-1;
            gs1=textrows->textrow[i-1].gap;
            }
        if (i==textrows->n-1)
            {
            g2=mg0+1;
            gs2=mg+1;
            }
        else
            {
            g2=textrows->textrow[i+1].r1-textrow->r2-1;
            gs2=textrows->textrow[i].gap;
            }
        textheight_below_min_threshold = textrow->capheight*72./region->dpi 
                                              < k2settings->textheight_min_pts;
        /* If row < min user threshold, delete it -- new in v2.52 */
        if (textheight_below_min_threshold)
            {
            int j;
            for (j=i+1;j<textrows->n;j++)
                textrows->textrow[j-1]=textrows->textrow[j];
            textrows->n--;
            i--;
            continue;
            }
        /* v2.52 -- better describe parameters */
        rowheight_is_out_of_family_small = trh<mh;
        blankgap_between_rows_is_out_of_family_small = (g1<=mg1 || g2<=mg1);
        baselinegap_between_rows_is_out_of_family_small = (gs1 < mgbl || gs2 >= mgbl);
        textrow_is_out_of_family_small = rowheight_is_out_of_family_small
                                         && (baselinegap_between_rows_is_out_of_family_small
                                               || blankgap_between_rows_is_out_of_family_small);
        gap_below_user_threshold = i<textrows->n-1 && mingap_in>0. 
                                            && (double)g2/region->dpi < mingap_in;
        /*
        ** Is the row width small and centered?  If so, it should probably
        ** be attached to its nearest neighbor--it's usually a fragment of
        ** an equation or a table/figure.
        */
        {
        double row_width_inches,m1,m2;
        row_width_inches = (double)(textrow->c2-textrow->c1+1)/region->dpi;
        m1 = fabs(textrow->c1-c1)/nc;
        m2 = fabs(textrow->c2-c2)/nc;
        row_is_a_fragment = m1 > 0.1 && m2 > 0.1 
                            && row_width_inches < k2settings->little_piece_threshold_inches
                            && blankgap_between_rows_is_out_of_family_small;
        }
#if (WILLUSDEBUGX & 0x800002)
k2printf("   rowheight[%d] = %d, mh=%d, g1=%d, g2=%d, gs1=%d, gs2=%d\n",i,trh,mh,g1,g2,gs1,gs2);
k2printf("                   (c1,r1)=%d,%d; (c2,r2)=%d,%d\n",textrow->c1,textrow->r1,textrow->c2,textrow->r2);
k2printf("                   gap between this row and next = %g in\n",(double)g2/region->dpi);
k2printf("       little_piece_threshold_inches=%g\n",k2settings->little_piece_threshold_inches);
k2printf("       rowheight_is_out_of_family_small = %d\n",rowheight_is_out_of_family_small);
k2printf("       blankgap_between_rows_is_out_of_family_small = %d\n",blankgap_between_rows_is_out_of_family_small);
k2printf("       baselinegap_between_rows_is_out_of_family_small = %d\n",baselinegap_between_rows_is_out_of_family_small);
k2printf("       textrow_is_out_of_family_small = %d\n",textrow_is_out_of_family_small);
k2printf("       gap_below_user_threshold=%d\n",gap_below_user_threshold);
k2printf("       row_is_a_fragment=%d\n",row_is_a_fragment);
#endif
        if (!gap_below_user_threshold && !textrow_is_out_of_family_small && !row_is_a_fragment)
            continue;
        if (i==textrows->n-1 || (i>0 && g1<g2))
            i--;
#if (WILLUSDEBUGX & 0x800002)
k2printf(" ** COMBINING ROWS %d AND %d **\n",i,i+1);
#endif
        textrows->textrow[i].r2 = textrows->textrow[i+1].r2;
        if (textrows->textrow[i+1].c2 > textrows->textrow[i].c2)
            textrows->textrow[i].c2 = textrows->textrow[i+1].c2;
        if (textrows->textrow[i+1].c1 < textrows->textrow[i].c1)
            textrows->textrow[i].c1 = textrows->textrow[i+1].c1;
        /* Re-compute rowbase, capheight, lcheight */
        {
        BMPREGION newregion;

        bmpregion_init(&newregion);
        bmpregion_copy(&newregion,region,0);
        newregion.c1=textrows->textrow[i].c1;
        newregion.c2=textrows->textrow[i].c2;
        newregion.r1=textrows->textrow[i].r1;
        newregion.r2=textrows->textrow[i].r2;
#if (WILLUSDEBUGX & 0x800002)
printf("newregion: (%d,%d) - (%d,%d)\n",newregion.c1,newregion.r1,newregion.c2,newregion.r2);
#endif
        newregion.bbox.type=0;
        bmpregion_calc_bbox(&newregion,k2settings,1);
        textrow_assign_bmpregion(&textrows->textrow[i],&newregion,REGION_TYPE_TEXTLINE);
        bmpregion_free(&newregion);
        }
        for (j=i+1;j<textrows->n-1;j++)
            textrows->textrow[j] = textrows->textrow[j+1];
        textrows->n--;
        i--;
        if (textrows->n<=1)
            break;
        }
    }


void textrows_sort_by_gap(TEXTROWS *textrows)

    {
    int n,top,n1;
    TEXTROW *x,x0;

    x=textrows->textrow;
    n=textrows->n;
    if (n<2)
        return;
    top=n/2;
    n1=n-1;
    while (1)
        {
        if (top>0)
            {
            top--;
            x0=x[top];
            }
        else
            {
            x0=x[n1];
            x[n1]=x[0];
            n1--;
            if (!n1)
                {
                x[0]=x0;
                return;
                }
            }
        {
        int parent,child;

        parent=top;
        child=top*2+1;
        while (child<=n1)
            {
            if (child<n1 && x[child].gap<x[child+1].gap)
                child++;
            if (x0.gap<x[child].gap)
                {
                x[parent]=x[child];
                parent=child;
                child+=(parent+1);
                }
            else
                break;
            }
        x[parent]=x0;
        }
        }
    }


void textrows_sort_by_row_position(TEXTROWS *textrows)

    {
    int n,top,n1;
    TEXTROW *x,x0;

    x=textrows->textrow;
    n=textrows->n;
    if (n<2)
        return;
    top=n/2;
    n1=n-1;
    while (1)
        {
        if (top>0)
            {
            top--;
            x0=x[top];
            }
        else
            {
            x0=x[n1];
            x[n1]=x[0];
            n1--;
            if (!n1)
                {
                x[0]=x0;
                return;
                }
            }
        {
        int parent,child;

        parent=top;
        child=top*2+1;
        while (child<=n1)
            {
            if (child<n1 && x[child].r1<x[child+1].r1)
                child++;
            if (x0.r1<x[child].r1)
                {
                x[parent]=x[child];
                parent=child;
                child+=(parent+1);
                }
            else
                break;
            }
        x[parent]=x0;
        }
        }
    }


/*
** Find double-height rows and split them into two if there is a reasonable gap.
*/
void textrows_find_doubles(TEXTROWS *textrows,int *rowthresh,BMPREGION *region,
                           K2PDFOPT_SETTINGS *k2settings,int maxsize,
                           int dynamic_aperture)

    {
    int i,r1,r2,max_added_rows,n_added_rows;
    int rb[4];
    static char *funcname="textrows_find_doubles";

    r1=region->r1;
    r2=region->r2;
    if (maxsize > 5)
        maxsize = 5;
    n_added_rows=0;
    /* 2.32 fix */
    max_added_rows=(maxsize>3 ? 3 : maxsize)*textrows->n;
#if (WILLUSDEBUGX & 256)
printf("@textrows_find_doubles, textrows->n=%d\n",textrows->n);
printf("    dpi = %d\n",region->dpi);
printf("    row 1:  (%d,%d) - (%d,%d)\n",textrows->textrow[0].c1,textrows->textrow[0].r1,
textrows->textrow[0].c2,textrows->textrow[0].r2);
printf("    row %d:  (%d,%d) - (%d,%d)\n",textrows->n,textrows->textrow[textrows->n-1].c1,textrows->textrow[textrows->n-1].r1,
textrows->textrow[textrows->n-1].c2,textrows->textrow[textrows->n-1].r2);
for (i=0;i<textrows->n;i++)
printf("    row[%2d].lc/h5050/cap = %3d %3d %3d\n",i,textrows->textrow[i].lcheight,textrows->textrow[i].h5050,textrows->textrow[i].capheight);
#endif
    for (i=0;i<textrows->n;i++)
        {
        int lch,rh,c1new,partial,r0,nrt;
        int *prowthresh,*rthresh;

        lch=0;
        if (i>0 && textrows->textrow[i].capheight > textrows->textrow[i-1].capheight*1.8)
            lch=textrows->textrow[i-1].lcheight;
        if (lch==0 && i<textrows->n-1
                  && textrows->textrow[i].capheight > textrows->textrow[i+1].capheight*1.8)
            lch=textrows->textrow[i+1].lcheight;
        /* Get "nominal" rowheight */
        rh=-1;
        if (i-1>0)
            rh = textrows->textrow[i-1].rowheight;
        if (i>0 && (rh<0 || rh > textrows->textrow[i].rowheight))
            rh = textrows->textrow[i].rowheight;
        if (rh<0 || rh > textrows->textrow[i+1].rowheight)
            rh = textrows->textrow[i+1].rowheight;

        /* Make sure it's not too big */
        if (rh > 7*lch)
            rh = 7*lch;
        
        /* v1.66 fix -- r2 - r1 must be > 5 */   
        if (lch>0 && textrows->textrow[i].r2-textrows->textrow[i].r1>5)
           {
           int jbest,itry;
           double maxrat;

           maxrat = -1.0;
           jbest=-1;
           /*
           ** itry=0:  Find best ratio, full row
           ** itry=1:  Find best ratio, minus hypothetical large beginning letter
           ** itry=2:  Re-calculate best of all cases
           */
           for (itry=0;itry<=2;itry++)

           {
           int j;

#if (WILLUSDEBUGX & 256)
if (itry==0)
printf("Large gap:  row[%d] = rows %d - %d, capheight = %d, lch=%d, rh=%d\n",i,textrows->textrow[i].r1,textrows->textrow[i].r2,textrows->textrow[i].capheight,lch,rh);
#endif

           /*
           ** Default is to use rowthresh array, but rthresh may get re-assigned in the
           ** if statement below.
           */
           rthresh = rowthresh;
           nrt=r2-r1+1;
           r0=0;
           partial = 0;
           c1new = textrows->textrow[i].c1;
           /*
           ** If we're on the pass where itry==1, then it means there was a case where
           ** a section almost qualified as a double or triple row, so go back through
           ** but with a partial region--ignoring the left side which might encompass
           ** a dropcap letter which begins a chapter.
           ** Only works for left-to-right docs for now.  v2.20.  7-19-2014.
           */
           if (itry==1)
               {
               BMPREGION *pregion,_pregion;
               int trh,trw,k,rhmean_pixels;

#if (WILLUSDEBUGX & 256)
printf("TRYING PARTIAL ANALYSIS OF TEXTROW %d\n",i);
#endif
               if (!k2settings->src_left_to_right)
                   continue;
               trh = textrows->textrow[i].r2-textrows->textrow[i].r1+1;
               trw = textrows->textrow[i].c2-textrows->textrow[i].c1+1;
               /* text row must be sufficiently long */
               if (trw < trh*4)
                   continue;
               /* Compute counts for partial row */
               partial=1;
               pregion=&_pregion;
               bmpregion_init(pregion);
               bmpregion_copy(pregion,region,0);
               /* Limit region to only this text row */
               pregion->c1=textrows->textrow[i].c1;
               pregion->c2=textrows->textrow[i].c2;
               pregion->r1=textrows->textrow[i].r1;
               pregion->r2=textrows->textrow[i].r2;
              
               /* Fill in colcount and rowcount */
               bmpregion_calc_bbox(pregion,k2settings,0);
               /*
               ** Find left-edge minimum in column count--looking for where
               ** the large letter would end.
               */
               for (c1new=trh/20,k=c1new+1;k<rh*2 && pregion->c1+k<=pregion->c2;k++)
                   if (pregion->colcount[pregion->c1+k]<pregion->colcount[pregion->c1+c1new])
                      c1new=k;
               c1new += pregion->c1;
#if (WILLUSDEBUGX & 256)
printf("    c1=%d, c1new=%d, trh=%d\n",pregion->c1,c1new,trh);
#endif
               /*
               ** Scoot left column over to avoid possible large letter--only works
               ** for left-to-right.
               */
               pregion->c1 += trh*2;

               /* Re-count rows and columns with new first column */
               bmpregion_calc_bbox(pregion,k2settings,0);
               nrt=pregion->r2-pregion->r1+1;
               willus_dmem_alloc_warn(37,(void **)&prowthresh,sizeof(int)*nrt,funcname,10);
               bmpregion_fill_row_threshold_array(pregion,k2settings,dynamic_aperture,
                                                  prowthresh,&rhmean_pixels);
               /*
               ** Use prowthresh for evaluating line breaks
               */
               rthresh = prowthresh;
               r0=pregion->r1-region->r1;
               bmpregion_free(pregion);
#if (WILLUSDEBUGX & 256)
if (k2settings->verbose)
{
printf("rowthresh vs. prowthresh\n");
for (k=0;k<nrt;k++)
printf("  %3d %4d %4d\n",k+r0,rowthresh[k+r0],prowthresh[k]);
}
#endif
               /*
               ** Signal that this is partial region scan
               */
               partial=1;
               }

           /* For each j value, evaluate if there are gaps at spacings for that many rows */
           for (j=2;j<=maxsize;j++)
               {
               int ip,c1,c2;
               double rat;

               if (itry>0 && j!=jbest)
                   continue;

#if (WILLUSDEBUGX & 256)
printf("    j=%d\n",j);
printf("    textrow[%d].rowheight=%d\n",i,textrows->textrow[i].rowheight);
printf("    textrow[%d].r1=%d, r2=%d\n",i,textrows->textrow[i].r1,textrows->textrow[i].r2);
printf("    textrow[%d].capheight=%d\n",i,textrows->textrow[i].capheight);
printf("    textrow[%d].rowbase=%d\n",i,textrows->textrow[i].rowbase);
printf("    rh=%d\n",rh);
#endif
               /* Sanity checks removed, v2.20.  They sometimes fail. */
               /* Sanity check the row height -- should be approx. j * the nominal height */
               /*
               if (i>0 && (textrows->textrow[i].rowheight < j*rh*0.7
                             || textrows->textrow[i].rowheight > j*rh*1.5))
                   continue;
               */
#if (WILLUSDEBUGX & 256)
printf("    past check 1\n");
#endif
               /*
               if (i==0 && (textrows->textrow[i].capheight < j*rh*0.7
                             || textrows->textrow[i].capheight > j*rh*1.5))
                   continue;
               */
               c1=c2=-1;
#if (WILLUSDEBUGX & 256)
printf("    past checks\n");
#endif
               for (ip=0;ip<j-1;ip++)
                   {
                   int rmin,c;
                   /* v1.66 fix -- bound the search */
                   c=minval(rthresh,nrt,r0,lch,&rmin,
                        textrows->textrow[i].rowbase-(ip+1)*textrows->textrow[i].capheight/j-r1,
                        textrows->textrow[i].r1+2-r1,textrows->textrow[i].r2-2-r1);
                   rb[ip]=rmin+r1;
/* printf("        nadir point[%d of %d] = row %4d = %d\n",ip+1,j-1,rmin+r1,rthresh[rmin]); */
                   if (c1<0 || c>c1)
                       c1=c;
                   } 
#if (WILLUSDEBUGX & 256)
printf("    c1=%d\n",c1);
#endif
               for (ip=0;ip<j;ip++)
                   {
                   int rmax,c;
                   if (ip==0)
                       c=maxval(rthresh,nrt,r0,lch,&rmax,textrows->textrow[i].rowbase-textrows->textrow[i].capheight+lch-r1);
                   else if (ip==j-1)
                       c=maxval(rthresh,nrt,r0,lch,&rmax,textrows->textrow[i].rowbase-lch-r1);
                   else
                       c=maxval(rthresh,nrt,r0,lch,&rmax,textrows->textrow[i].rowbase - (ip+1)*textrows->textrow[i].capheight*ip/(j-1)-r1);
                   if (c2<0 || c<c2)
                       c2=c;
/* printf("        peak point[%d of %d] = row %4d = %d\n",ip+1,j,rmax+r1,rthresh[rmax]); */
                   } 
#if (WILLUSDEBUGX & 256)
printf("    c2=%d\n",c2);
#endif
               if (c1==0)
                   c1=1;
               rat=(double)c2/c1;
#if (WILLUSDEBUGX & 256)
if (itry==0 || itry==1)
printf("    rat[%d rows] = %g = %d / %d\n",j,rat,c2,c1);
#endif
               if (maxrat<0 || rat > maxrat)
                   {
                   maxrat = rat;
                   jbest = j;
                   }
               }
           /* Possible case for checking large letter?  If not, skip that itry level. */
           if (itry==0 && (maxrat>k2settings->row_split_fom || maxrat<k2settings->row_split_fom/4.))
               {
               itry++;
               continue;
               }
           if (itry>0)
               break;
           }
#if (WILLUSDEBUGX & 256)
printf("MAX RATIO (%d rows) = %g (must exceed %g)\n",jbest,maxrat,k2settings->row_split_fom);
#endif
           /* If figure of merit is met, split this row into jbest rows */
           /* 2.32 fix--limit the max number of added rows */
           if (maxrat > k2settings->row_split_fom && n_added_rows+(jbest-1) <= max_added_rows)
               {
               int ii;
               TEXTROWS newrows;

               /* Insert jbest-1 new rows (copies of textrow[i]) at index i */
               textrows_init(&newrows);
               for (ii=0;ii<jbest-1;ii++)
                   textrows_add_textrow(&newrows,&textrows->textrow[i]);
               textrows_insert(textrows,i,&newrows);
               textrows_free(&newrows);
               n_added_rows += (jbest-1);

               /* Modify the copies */
#if (WILLUSDEBUGX & 256)
if (partial)
aprintf(ANSI_YELLOW "Inserting %d rows (partial region)." ANSI_NORMAL "\n",jbest-1);
else
aprintf(ANSI_GREEN "Inserting %d rows." ANSI_NORMAL "\n",jbest-1);
{ int k;
for (k=0;k<jbest-1;k++)
printf("    rb[%d]=%d\n",k,rb[k]);
}
#endif
               if (jbest-1>1)
                   sorti(rb,jbest-1);

               for (ii=i;ii<i+jbest;ii++)
                   {
                   BMPREGION _newregion,*newregion;
                   TEXTROW *textrow;

                   textrow=&textrows->textrow[ii];
                   /* This doesn't seem to take--need to investigate later.
                   ** Maybe have c1x and r2x in the textrow and only use them
                   ** (if they are > 0) to do special word wrap processing
                   ** around a large letter?
                   */
                   /*
                   if (partial && ii>i)
                       textrow->c1 = c1new;
                   */
                   if (ii<i+jbest-1)
                       textrow->r2 = rb[ii-i];
                   if (ii>i)
                       textrow->r1 = rb[ii-i-1]+1;
#if (WILLUSDEBUGX & 256)
printf("    1. row[%d]: (%d,%d) - (%d,%d)\n",ii,textrow->c1,textrow->r1,textrow->c2,textrow->r2);
#endif
                   newregion=&_newregion;
                   bmpregion_init(newregion);
                   bmpregion_copy(newregion,region,0);
                   newregion->c1=textrow->c1;
                   newregion->c2=textrow->c2;
                   newregion->r1=textrow->r1;
                   newregion->r2=textrow->r2;
                   newregion->bbox.type=0;
                   bmpregion_calc_bbox(newregion,k2settings,1);
                   textrow_assign_bmpregion(textrow,newregion,REGION_TYPE_TEXTLINE);
                   textrow->rat=maxrat;
#if (WILLUSDEBUGX & 256)
printf("    2. row[%d]: (%d,%d) - (%d,%d)\n",ii,textrow->c1,textrow->r1,textrow->c2,textrow->r2);
#endif
                   bmpregion_free(newregion);
                   }
               }
           if (partial)
               willus_dmem_free(37,(double **)&prowthresh,funcname);
           }
        }
#if (WILLUSDEBUGX & 256)
printf("All done, textrows_find_doubles().\n");
#endif
    }


void textrow_determine_type(BMPREGION *region,K2PDFOPT_SETTINGS *k2settings,int index)

    {
    TEXTROW *textrow;
    int nr,nc;

    textrow=&region->textrows.textrow[index];
    if (textrow->type != REGION_TYPE_FIGURE)
        {
        nr=textrow->r2-textrow->r1+1;
        nc=textrow->c2-textrow->c1+1;
        if (region_is_figure(k2settings,(double)nc/region->dpi,(double)nr/region->dpi))
            {
            textrow->type = REGION_TYPE_FIGURE;
/*
printf("2. textrow[%d] type = figure.\n",index);
*/
            }
        }
    }


int region_is_figure(K2PDFOPT_SETTINGS *k2settings,double width_in,double height_in)

    {
    double aspect_ratio;

    aspect_ratio = width_in / height_in;
    return(aspect_ratio > k2settings->no_wrap_ar_limit
             && (height_in > k2settings->no_wrap_height_limit_inches
                 || height_in > k2settings->dst_min_figure_height_in));
    }


void textrow_scale(TEXTROW *textrow,double scalew,double scaleh,int c2max,int r2max)

    {
    textrow->c1 = (textrow->c1*scalew+.5);
    if (textrow->c1 > c2max)
        textrow->c1 = c2max;
    textrow->r1 = (textrow->r1*scaleh+.5);
    if (textrow->r1 > r2max)
        textrow->r1 = r2max;
    textrow->c2 = (textrow->c2*scalew+.5);
    if (textrow->c2 > c2max)
        textrow->c2 = c2max;
    textrow->r2 = (textrow->r2*scaleh+.5);
    if (textrow->r2 > r2max)
        textrow->r2 = r2max;
    textrow->rowbase = (textrow->rowbase*scaleh+.5);
    if (textrow->rowbase > r2max)
        textrow->rowbase=r2max;
    textrow->gap = (textrow->gap*scaleh+.5);
    textrow->gapblank = (textrow->gapblank*scaleh+.5);
    textrow->rowheight = (textrow->rowheight*scaleh+.5);
    textrow->capheight = (textrow->capheight*scaleh+.5);
    textrow->h5050 = (textrow->h5050*scaleh+.5);
    textrow->lcheight = (textrow->lcheight*scaleh+.5);
    if (textrow->hyphen.ch>=0)
        {
        textrow->hyphen.ch = (textrow->hyphen.ch*scalew+.5);
        textrow->hyphen.c2 = (textrow->hyphen.c2*scalew+.5);
        if (textrow->hyphen.c2 > c2max)
            textrow->hyphen.c2 = c2max;
        textrow->hyphen.r1 = (textrow->hyphen.r1*scaleh+.5);
        if (textrow->hyphen.r1 > r2max)
            textrow->hyphen.r1 = r2max;
        textrow->hyphen.r2 = (textrow->hyphen.r2*scalew+.5);
        if (textrow->hyphen.r2 > r2max)
            textrow->hyphen.r2 = r2max;
        }
    }

    
/*
** v1.66 fix -- pass indexmin and indexmax to bound the search.
*/
static int minval(int *x,int n,int n0,int dx,int *index,int index0,int indexmin,int indexmax)

    {
    int i,imin,dx2,index1,index2;

    dx2=dx/4;
    if (dx2<1)
        dx2=1;
    index1=index0-dx2;
    index2=index0+dx2;
    if (index1<indexmin)
        {
        index1=indexmin;
        if (index2 <= index1)
            index2=index1+1;
        }
    if (index2>indexmax)
        {
        index2=indexmax;
        if (index1 >= index2)
            index1=index2-1;
        }
    for (imin=-1,i=index1-n0;i<=index2-n0;i++)
        {
        if (i<0 || i>=n)
            continue;
        if (imin<0 || x[i]<x[imin])
            imin=i;
        }
    if (index!=NULL)
        (*index)=imin+n0;
    return(x[imin]);
    }


static int maxval(int *x,int n,int n0,int dx,int *index,int index0)

    {
    int i,imax,dx2;

    dx2=dx/4;
    if (dx2<1)
        dx2=1;
    for (imax=-1,i=index0-dx2-n0;i<=index0+dx2-n0;i++)
        {
        if (i<0 || i>=n)
            continue;
        if (imax<0 || x[i]>x[imax])
            imax=i;
        }
    if (index!=NULL)
        (*index)=imax+n0;
    return(x[imax]);
    }


void fontsize_histogram_init(FONTSIZE_HISTOGRAM *fsh)

    {
    fsh->n=fsh->na=0;
    fsh->sorted=0;
    fsh->fontsize_pts=NULL;
    }


void fontsize_histogram_add_fontsize(FONTSIZE_HISTOGRAM *fsh,double fontsize_pts)

    {
    static char *funcname="fontsize_histogram_add_fontsize";

    if (fsh->fontsize_pts==NULL || fsh->n>=fsh->na)
        {
        if (fsh->n==0 || fsh->fontsize_pts==NULL)
            {
            fsh->na=1000;
            willus_dmem_alloc_warn(45,(void **)&fsh->fontsize_pts,fsh->na*sizeof(double),
                                   funcname,10);
            }
        else
            {
            int newsize;
            newsize=fsh->na*2;
            willus_mem_realloc_robust_warn((void **)&fsh->fontsize_pts,newsize*sizeof(double),
                                           fsh->na*sizeof(double),funcname,10);
            fsh->na=newsize;
            }
        }
    fsh->fontsize_pts[fsh->n++]=fontsize_pts;
    fsh->sorted=0;
    }


void fontsize_histogram_free(FONTSIZE_HISTOGRAM *fsh)

    {
    static char *funcname="fontsize_histogram_free";

    willus_dmem_free(45,(double **)&fsh->fontsize_pts,funcname);
    }


double fontsize_histogram_median(FONTSIZE_HISTOGRAM *fsh,int starting_index)

    {
    if (fsh->n<1)
        return(-1.0);
    if (starting_index==0 || fsh->n-starting_index<1 || (fsh->n-starting_index<5 && fsh->n>100))
        {
        if (fsh->n>1 && !fsh->sorted)
            {
            sortd(fsh->fontsize_pts,fsh->n);
            fsh->sorted=1;
            }
        return(fsh->fontsize_pts[fsh->n/2]);
        }
    sortd(&fsh->fontsize_pts[starting_index],fsh->n-starting_index);
    fsh->sorted=0;
    return(fsh->fontsize_pts[(fsh->n+starting_index)/2]);
    }


void fontsize_histogram_clear(FONTSIZE_HISTOGRAM *fsh)

    {
    fsh->n=0;
    }







k2pdfopt_v2.54/k2pdfoptlib/pagelist.c

/*
** pagelist.c    Functions to parse comma-delimited page-list string.
**
** Copyright (C) 2016  http://willus.com
**
** This program is free software: you can redistribute it and/or modify
** it under the terms of the GNU Affero General Public License as
** published by the Free Software Foundation, either version 3 of the
** License, or (at your option) any later version.
**
** This program is distributed in the hope that it will be useful,
** but WITHOUT ANY WARRANTY; without even the implied warranty of
** MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
** GNU Affero General Public License for more details.
**
** You should have received a copy of the GNU Affero General Public License
** along with this program.  If not, see <http://www.gnu.org/licenses/>.
**
*/

#include "k2pdfopt.h"

static void pagelist_n1n2_adjust(int *n1,int *n2,int flags);
static int pagelist_next_pages(char *pagelist,int maxpages,int *index,
                               int *n1,int *n2,int *flags);
static int evenoddcheck(int c,int *flags);


int pagelist_valid_page_range(char *s)

    {
    int i;

    for (i=0;s[i]!='\0';i++)
        {
        if (s[i]==' ' || s[i]=='\t' || s[i]==',' || s[i]=='-' 
             || tolower(s[i])=='o' || tolower(s[i])=='e' || (s[i]>='0' && s[i]<='9'))
            continue;
        else
            break;
        }
    return(s[i]=='\0');
    }


int pagelist_includes_page(char *pagelist,int pageno,int maxpages)

    {
    int i,n;

    /* Sort of arbitrary */
    if (maxpages < 0)
        maxpages = 99999;

    /* v2.34--see if cover image included */
    if (pageno<0 && in_string(pagelist,"c")>=0)
        return(1);
    if (!stricmp(pagelist,"c") && pageno>0)
        return(0);

    n=pagelist_count(pagelist,maxpages);
/*
#ifdef WILLUSDEBUGX
printf("pagelist_count('%s',%d) = %d\n",pagelist,maxpages,pagelist_count(pagelist,maxpages));
#endif
*/
    for (i=0;i<n;i++)
        if (pagelist_page_by_index(pagelist,i,maxpages)==pageno)
             return(1);
    return(0);
    }


/*
** Store page list into integer array.
** Terminates with -2 if should go to max page.
** Terminates with -1 if not.
*/
void pagelist_get_array(int **pagelist,char *asciilist)

    {
    int n1,n2,i,j,k,nn,s,flags;
    int maxpages;
    int *pl;

    maxpages=999999;
    pl=(*pagelist)=NULL;
    if (asciilist[0]=='\0')
        return;
    for (k=0;k<2;k++)
        {
        int last;

        i=0;
        nn=0;
        last=-1;
        while (pagelist_next_pages(asciilist,maxpages,&i,&n1,&n2,&flags))
            {
            if (n1<=0 && n2<=0)
                continue;
            if (n1>=maxpages-1)
                continue;
            s = (n2>=n1) ? 1 : -1;
            if (flags!=3)
                s *= 2;
            n2 += s;
            if (n2>=maxpages-2)
                {
                if (k==1)
                    pl[nn]=n1;
                nn++;
                if (k==1)
                    pl[nn]=n1+s;
                nn++;
                if (k==1)
                    pl[nn]=-2;
                last = -2;
                nn++;
                break;
                }
            for (j=n1;j!=n2;j+=s)
                {
                if (j<1)
                    continue;
                if (k==1)
                    pl[nn]=j;
                nn++;
                }
            }
        if (nn>0 && last!=-2)
            {
            if (k==1)
                pl[nn]=-1;
            nn++;
            }
        if (k==0)
            {
            if (nn<=0)
                break;
            pl=(*pagelist)=malloc(sizeof(int)*nn);
            if (pl==NULL)
                break;
            }
        }
    }


/*
** Return the page number of the zero-based index'th page in the page list.
*/
int pagelist_page_by_index(char *pagelist,int index,int maxpages)

    {
    int n1,n2,i,j,s,flags;

// printf("@pagelist_page_by_index('%s',%d,%d)\n",pagelist,index,maxpages);
    if (pagelist[0]=='\0')
        return(index+1);
    i=0;
    while (pagelist_next_pages(pagelist,maxpages,&i,&n1,&n2,&flags))
        {
        if (n1<=0 && n2<=0)
            continue;
        s = (n2>=n1) ? 1 : -1;
        if (flags!=3)
            s *= 2;
        n2 += s;
        for (j=n1;j!=n2;j+=s)
            {
            if (j<1)
                continue;
            if (maxpages>0 && j>maxpages)
                continue;
            if (index==0)
                return(j);
            index--;
            }
        }
    return(-1);
    }


int double_pagelist_page_by_index(char *pagelist,char *pagexlist,int index,int maxpages)

    {
    int ntot,i,j,page;

    if (pagexlist==NULL || pagexlist[0]=='\0')
        return(pagelist_page_by_index(pagelist,index,maxpages));
    ntot=double_pagelist_count(pagelist,pagexlist,maxpages);
    if (index>=ntot)
        return(-1);
    page=-1;
    for (i=j=0;i<=index;j++)
        {
        page=pagelist_page_by_index(pagelist,j,maxpages);
        if (!pagelist_includes_page(pagexlist,page,maxpages))
            i++;
        }
    return(page);
    }


int double_pagelist_count(char *pagelist,char *pagexlist,int maxpages)

    {
    int i,n,ntot;

    ntot=n=pagelist_count(pagelist,maxpages);
    if (pagexlist!=NULL && pagexlist[0]!='\0')
        for (i=0;i<n;i++)
            {
            int page;

            page=pagelist_page_by_index(pagelist,i,maxpages);
            if (pagelist_includes_page(pagexlist,page,maxpages))
                ntot--;
            }
    return(ntot);
    }


int pagelist_count(char *pagelist,int maxpages)

    {
    int n1,n2,i,count,flags;
/*
#ifdef WILLUSDEBUGX
printf("@pagelist_count('%s',%d)\n",pagelist,maxpages);
#endif
*/
    if (pagelist[0]=='\0')
        return(maxpages);
    count=0;
    i=0;
    while (pagelist_next_pages(pagelist,maxpages,&i,&n1,&n2,&flags))
        {
/*
#ifdef WILLUSDEBUGX
printf("   count=%d, i=%d, n1=%d, n2=%d\n",count,i,n1,n2);
#endif
*/
        if (n1<=0 && n2<=0)
            continue;
        if (n1>n2)
            {
            int t;
            t=n1;
            n1=n2;
            n2=t;
            }
/*
#ifdef WILLUSDEBUGX
printf("   maxpages=%d, n1=%d, n2=%d\n",maxpages,n1,n2);
#endif
*/
        if ((maxpages>0 && n1>maxpages) || n2<1)
            continue;
        if (n1<1)
            n1=1;
        if (maxpages>0 && n2>maxpages)
            n2=maxpages;
        if (flags==3)
            count += n2-n1+1;
        else if (n2>=n1)
            count += (n2-n1+2)/2;
        }
    return(count);
    }


static void pagelist_n1n2_adjust(int *n1,int *n2,int flags)

    {
    if (flags==2)
        {
        if ((*n2)>=(*n1))
            {
            (*n1)=((*n1)+1)&(~1);
            (*n2)=(*n2)&(~1);
            }
        else
            {
            (*n1)=(*n1)&(~1);
            (*n2)=((*n2)+1)&(~1);
            }
        }
    else if (flags==1)
        {
        if ((*n2)>=(*n1))
            {
            (*n1)=(*n1)|1;
            (*n2)=((*n2)-1)|1;
            }
        else
            {
            (*n1)=((*n1)-1)|1;
            (*n2)=(*n2)|1;
            }
        }
    }

/*
** (*flags)&1 ==> Odds
** (*flags)&2 ==> Evens
*/
static int pagelist_next_pages(char *pagelist,int maxpages,int *index,
                               int *n1,int *n2,int *flags)

    {
    int i,j;
    char buf[128];

    i=(*index);
    (*flags)=3; /* Even and odd */
    if (evenoddcheck(pagelist[i],flags))
        {
        i++;
        buf[0]='\0';
        }
    else
        {
        for (j=0;j<126 && pagelist[i]>='0' && pagelist[i]<='9';i++)
            buf[j++]=pagelist[i];
        buf[j]='\0';
        if (evenoddcheck(pagelist[i],flags))
            i++;
        }
    if (buf[0]=='\0')
        {
        if (pagelist[i]=='-')
            (*n1)=1;
        else
            {
            (*n1)=-1;
            (*n2)=-1;
            (*index)=i;
            if ((*flags)!=3)
                {
                (*n1)=1;
                (*n2)=maxpages;
                pagelist_n1n2_adjust(n1,n2,(*flags));
                if (pagelist[i]!='\0')
                    (*index)=(*index)+1;
                return(1);
                }
            if (pagelist[i]=='\0')
                return(0);
            (*index)=(*index)+1;
            return(1);
            }
        }
    else
        (*n1)=atoi(buf);
    if (pagelist[i]!='-')
        (*n2)=(*n1);
    else
        {
        if (evenoddcheck(pagelist[i+1],flags))
            {
            i+=2;
            buf[0]='\0';
            }
        else
            {
            for (i++,j=0;j<126 && pagelist[i]>='0' && pagelist[i]<='9';i++)
                buf[j++]=pagelist[i];
            buf[j]='\0';
            if (evenoddcheck(pagelist[i],flags))
                i++;
            }
        if (buf[0]=='\0')
            {
            (*n2)=maxpages;
            /*
            ** If the user specifies a starting number that is beyond the max with an open
            ** hyphen, set (*n2) to that number also--otherwise it will count backwards.
            ** (v2.32 bug fix)
            */
            if ((*n2)<(*n1))
                (*n2)=(*n1);
            }
        else
            (*n2)=atoi(buf);
        }
    if (pagelist[i]!='\0')
        i++;
    (*index)=i;
    pagelist_n1n2_adjust(n1,n2,(*flags));
    return(1);
    }


static int evenoddcheck(int c,int *flags)

    {
    c=tolower(c);
    if (c=='e')
        {
        (*flags) = 2;
        return(1);
        }
    if (c=='o')
        {
        (*flags) = 1;
        return(1);
        }
    return(0);
    }







k2pdfopt_v2.54/leptonica_mod/dewarp2.c

/*====================================================================*
 -  Copyright (C) 2001 Leptonica.  All rights reserved.
 -
 -  Redistribution and use in source and binary forms, with or without
 -  modification, are permitted provided that the following conditions
 -  are met:
 -  1. Redistributions of source code must retain the above copyright
 -     notice, this list of conditions and the following disclaimer.
 -  2. Redistributions in binary form must reproduce the above
 -     copyright notice, this list of conditions and the following
 -     disclaimer in the documentation and/or other materials
 -     provided with the distribution.
 -
 -  THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
 -  ``AS IS'' AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
 -  LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
 -  A PARTICULAR PURPOSE ARE DISCLAIMED.  IN NO EVENT SHALL ANY
 -  CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
 -  EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
 -  PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
 -  PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY
 -  OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
 -  NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
 -  SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
 *====================================================================*/

/*!
 * \file dewarp2.c
 * <pre>
 *
 *    Build the page disparity model
 *
 *      Build basic page disparity model
 *          l_int32            dewarpBuildPageModel()
 *          l_int32            dewarpFindVertDisparity()
 *          l_int32            dewarpFindHorizDisparity()
 *          PTAA              *dewarpGetTextlineCenters()
 *          static PTA        *dewarpGetMeanVerticals()
 *          PTAA              *dewarpRemoveShortLines()
 *          static l_int32     dewarpGetLineEndPoints()
 *          static l_int32     dewarpFilterLineEndPoints()
 *          static PTA        *dewarpRemoveBadEndPoints()
 *          static l_int32     dewarpIsLineCoverageValid()
 *          static l_int32     dewarpLinearLSF()
 *          static l_int32     dewarpQuadraticLSF()
 *
 *      Build disparity model for slope near binding
 *          l_int32            dewarpFindHorizSlopeDisparity()
 *
 *      Build the line disparity model
 *          l_int32            dewarpBuildLineModel()
 *
 *      Query model status
 *          l_int32            dewarpaModelStatus()
 *
 *      Rendering helpers
 *          static l_int32     pixRenderMidYs()
 *          static l_int32     pixRenderHorizEndPoints
 * </pre>
 */

#ifdef HAVE_CONFIG_H
#include <config_auto.h>
#endif  /* HAVE_CONFIG_H */

#include <math.h>
#include "allheaders.h"

static PTA *dewarpGetMeanVerticals(PIX *pixs, l_int32 x, l_int32 y);
static l_int32 dewarpGetLineEndPoints(l_int32 h, PTAA *ptaa, PTA **pptal,
                                      PTA **pptar);
static l_int32 dewarpFilterLineEndPoints(L_DEWARP  *dew, PTA *ptal1, PTA *ptar1,
                                         PTA **pptal2, PTA **pptar2);
static PTA *dewarpRemoveBadEndPoints(l_int32 w, PTA *ptas);
static l_int32 dewarpIsLineCoverageValid(PTAA *ptaa2, l_int32 h,
                                         l_int32 *pntop, l_int32 *pnbot,
                                         l_int32 *pytop, l_int32 *pybot);
static l_int32 dewarpLinearLSF(PTA *ptad, l_float32 *pa, l_float32 *pb,
                               l_float32 *pmederr);
static l_int32 dewarpQuadraticLSF(PTA *ptad, l_float32 *pa, l_float32 *pb,
                                  l_float32 *pc, l_float32 *pmederr);
static l_int32 pixRenderMidYs(PIX *pixs, NUMA *namidys, l_int32 linew);
static l_int32 pixRenderHorizEndPoints(PIX *pixs, PTA *ptal, PTA *ptar,
                                       l_uint32 color);


#ifndef  NO_CONSOLE_IO
#define  DEBUG_TEXTLINE_CENTERS    0   /* set this to 1 for debugging */
#define  DEBUG_SHORT_LINES         0   /* ditto */
#else
#define  DEBUG_TEXTLINE_CENTERS    0   /* always must be 0 */
#define  DEBUG_SHORT_LINES         0   /* ditto */
#endif  /* !NO_CONSOLE_IO */

    /* Special parameter values for reducing horizontal disparity */
static const l_float32   MinRatioLinesToHeight = 0.45;
static const l_int32     MinLinesForHoriz1 = 10; /* initially */
static const l_int32     MinLinesForHoriz2 = 3;  /* after, in each half */
static const l_float32   AllowedWidthFract = 0.05;  /* no bigger */


/*----------------------------------------------------------------------*
 *                   Build basic page disparity model                   *
 *----------------------------------------------------------------------*/
/*!
 * \brief   dewarpBuildPageModel()
 *
 * \param[in]    dew
 * \param[in]    debugfile    use NULL to skip writing this
 * \return  0 if OK, 1 if unable to build the model or on error
 *
 * <pre>
 * Notes:
 *      (1) This is the basic function that builds the horizontal and
 *          vertical disparity arrays, which allow determination of the
 *          src pixel in the input image corresponding to each
 *          dest pixel in the dewarped image.
 *      (2) Sets vsuccess = 1 if the vertical disparity array builds.
 *          Always attempts to build the horizontal disparity array,
 *          even if it will not be requested (useboth == 0).
 *          Sets hsuccess = 1 if horizontal disparity builds.
 *      (3) The method is as follows:
 *          (a) Estimate the points along the centers of all the
 *              long textlines.  If there are too few lines, no
 *              disparity models are built.
 *          (b) From the vertical deviation of the lines, estimate
 *              the vertical disparity.
 *          (c) From the ends of the lines, estimate the horizontal
 *              disparity, assuming that the text is made of lines
 *              that are close to left and right justified.
 *          (d) One can also compute an additional contribution to the
 *              horizontal disparity, inferred from slopes of the top
 *              and bottom lines.  We do not do this.
 *      (4) In more detail for the vertical disparity:
 *          (a) Fit a LS quadratic to center locations along each line.
 *              This smooths the curves.
 *          (b) Sample each curve at a regular interval, find the y-value
 *              of the mid-point on each curve, and subtract the sampled
 *              curve value from this value.  This is the vertical
 *              disparity at sampled points along each curve.
 *          (c) Fit a LS quadratic to each set of vertically aligned
 *              disparity samples.  This smooths the disparity values
 *              in the vertical direction.  Then resample at the same
 *              regular interval.  We now have a regular grid of smoothed
 *              vertical disparity valuels.
 *      (5) Once the sampled vertical disparity array is found, it can be
 *          interpolated to get a full resolution vertical disparity map.
 *          This can be applied directly to the src image pixels
 *          to dewarp the image in the vertical direction, making
 *          all textlines horizontal.  Likewise, the horizontal
 *          disparity array is used to left- and right-align the
 *          longest textlines.
 * </pre>
 */
/* WILLUS MOD */
l_int32
dewarpBuildPageModel(L_DEWARP *dew,const char *debugfile)
{
return(dewarpBuildPageModel_ex(dew,debugfile,2));
}

l_ok
dewarpBuildPageModel_ex(L_DEWARP    *dew,
                        const char  *debugfile,
                        l_int32 fit_order)
{
l_int32  linecount, ntop, nbot, ytop, ybot, ret;
PIX     *pixs, *pix1, *pix2, *pix3;
PTA     *pta;
PTAA    *ptaa1, *ptaa2;

    if (!dew)
        return ERROR_INT("dew not defined", __func__, 1);

    dew->debug = (debugfile) ? 1 : 0;
    dew->vsuccess = dew->hsuccess = 0;
    pixs = dew->pixs;
    if (debugfile) {
        lept_rmdir("lept/dewmod");  /* erase previous images */
        lept_mkdir("lept/dewmod");
        pixDisplayWithTitle(pixs, 0, 0, "pixs", 1);
        pixWriteDebug("/tmp/lept/dewmod/0010.png", pixs, IFF_PNG);
    }

        /* Make initial estimate of centers of textlines */
    ptaa1 = dewarpGetTextlineCenters(pixs, debugfile || DEBUG_TEXTLINE_CENTERS);
    if (!ptaa1) {
        L_WARNING("textline centers not found; model not built\n", __func__);
        return 1;
    }
    if (debugfile) {
        pix1 = pixConvertTo32(pixs);
        pta = generatePtaFilledCircle(1);
        pix2 = pixGenerateFromPta(pta, 5, 5);
        pix3 = pixDisplayPtaaPattern(NULL, pix1, ptaa1, pix2, 2, 2);
        pixWriteDebug("/tmp/lept/dewmod/0020.png", pix3, IFF_PNG);
        pixDestroy(&pix1);
        pixDestroy(&pix2);
        pixDestroy(&pix3);
        ptaDestroy(&pta);
    }

        /* Remove all lines that are not at least 0.8 times the length
         * of the longest line. */
    ptaa2 = dewarpRemoveShortLines(pixs, ptaa1, 0.8,
                                   debugfile || DEBUG_SHORT_LINES);
    if (debugfile) {
        pix1 = pixConvertTo32(pixs);
        pta = generatePtaFilledCircle(1);
        pix2 = pixGenerateFromPta(pta, 5, 5);
        pix3 = pixDisplayPtaaPattern(NULL, pix1, ptaa2, pix2, 2, 2);
        pixWriteDebug("/tmp/lept/dewmod/0030.png", pix3, IFF_PNG);
        pixDestroy(&pix1);
        pixDestroy(&pix2);
        pixDestroy(&pix3);
        ptaDestroy(&pta);
    }
    ptaaDestroy(&ptaa1);

        /* Verify that there are sufficient "long" lines */
    linecount = ptaaGetCount(ptaa2);
    if (linecount < dew->minlines) {
        ptaaDestroy(&ptaa2);
        L_WARNING("linecount %d < min req'd number of lines (%d) for model\n",
                  __func__, linecount, dew->minlines);
        return 1;
    }

        /* Verify that the lines have a reasonable coverage of the
         * vertical extent of the page. */
    if (dewarpIsLineCoverageValid(ptaa2, pixGetHeight(pixs),
                                  &ntop, &nbot, &ytop, &ybot) == FALSE) {
        ptaaDestroy(&ptaa2);
        L_WARNING("invalid line coverage: ntop = %d, nbot = %d;"
                  " spanning [%d ... %d] in height %d\n", __func__,
                  ntop, nbot, ytop, ybot, pixGetHeight(pixs));
        return 1;
    }

        /* Get the sampled vertical disparity from the textline centers.
         * The disparity array will push pixels vertically so that each
         * textline is flat and centered at the y-position of the mid-point. */
/* WILLUS MOD */
    if (dewarpFindVertDisparity_ex(dew, ptaa2, 0, fit_order) != 0) {
        L_WARNING("vertical disparity not built\n", __func__);
        ptaaDestroy(&ptaa2);
        return 1;
    }

        /* Get the sampled horizontal disparity from the left and right
         * edges of the text.  The disparity array will expand the image
         * linearly outward to align the text edges vertically.
         * Do this even if useboth == 0; we still calculate it even
         * if we don't plan to use it. */
    if ((ret = dewarpFindHorizDisparity(dew, ptaa2)) == 0)
        L_INFO("hsuccess = 1\n", __func__);

        /* Debug output */
    if (debugfile) {
        dewarpPopulateFullRes(dew, NULL, 0, 0);
        pix1 = fpixRenderContours(dew->fullvdispar, 3.0, 0.15);
        pixWriteDebug("/tmp/lept/dewmod/0060.png", pix1, IFF_PNG);
        pixDisplay(pix1, 1000, 0);
        pixDestroy(&pix1);
        if (ret == 0) {
            pix1 = fpixRenderContours(dew->fullhdispar, 3.0, 0.15);
            pixWriteDebug("/tmp/lept/dewmod/0070.png", pix1, IFF_PNG);
            pixDisplay(pix1, 1000, 0);
            pixDestroy(&pix1);
        }
        convertFilesToPdf("/tmp/lept/dewmod", NULL, 135, 1.0, 0, 0,
                          "Dewarp Build Model", debugfile);
        lept_stderr("pdf file: %s\n", debugfile);
    }

    ptaaDestroy(&ptaa2);
    return 0;
}


/*!
 * \brief   dewarpFindVertDisparity()
 *
 * \param[in]    dew
 * \param[in]    ptaa       unsmoothed lines, not vertically ordered
 * \param[in]    rotflag    0 if using dew->pixs; 1 if rotated by 90 degrees cw
 * \return  0 if OK, 1 on error
 *
 * <pre>
 * Notes:
 *      (1) This starts with points along the centers of textlines.
 *          It does quadratic fitting (and smoothing), first along the
 *          lines and then in the vertical direction, to generate
 *          the sampled vertical disparity map.  This can then be
 *          interpolated to full resolution and used to remove
 *          the vertical line warping.
 *      (2) Use %rotflag == 1 if you are dewarping vertical lines, as
 *          is done in dewarpBuildLineModel().  The usual case is for
 *          %rotflag == 0.
 *      (3) Note that this builds a vertical disparity model (VDM), but
 *          does not check it against constraints for validity.
 *          Constraint checking is done after building the models,
 *          and before inserting reference models.
 *      (4) This sets the vsuccess flag to 1 on success.
 *      (5) Pix debug output goes to /tmp/dewvert/ for collection into
 *          a pdf.  Non-pix debug output goes to /tmp.
 * </pre>
 */
/* WILLUS MOD */
l_ok
dewarpFindVertDisparity(L_DEWARP  *dew,
                        PTAA      *ptaa,
                        l_int32    rotflag)
{
return(dewarpFindVertDisparity_ex(dew,ptaa,rotflag,2));
}

/* WILLUS MOD -- add cubic and quartic fits and ..._ex functions */
l_ok
dewarpFindVertDisparity_ex(L_DEWARP  *dew,
                        PTAA      *ptaa,
                        l_int32    rotflag,
                        l_int32    fit_order)
{
l_int32     i, j, nlines, npts, nx, ny, sampling;
/* WILLUS MOD */
l_float32   c0, c1, c2, c3, c4, x, y, midy, val, medval, meddev, minval, maxval;
l_float32  *famidys;
NUMA       *nax, *nafit, *nacurve0, *nacurve1, *nacurves;
NUMA       *namidy, *namidys, *namidysi;
PIX        *pix1, *pix2, *pixcirc, *pixdb;
PTA        *pta, *ptad, *ptacirc;
PTAA       *ptaa0, *ptaa1, *ptaa2, *ptaa3, *ptaa4, *ptaa5, *ptaat;
FPIX       *fpix;
/* WILLUS MOD */
l_int32     fit_order1,fit_order2;

    if (!dew)
        return ERROR_INT("dew not defined", __func__, 1);
/* WILLUS MOD */
    if (fit_order < 10)
        fit_order1 = fit_order2 = fit_order;
    else
        {
        fit_order1=fit_order % 10;
        fit_order2=fit_order / 10;
        fit_order2=fit_order2 % 10;
        }
    dew->vsuccess = 0;
    if (!ptaa)
        return ERROR_INT("ptaa not defined", __func__, 1);

    if (dew->debug) L_INFO("finding vertical disparity\n", __func__);

        /* Do quadratic fit to smooth each line.  A single quadratic
         * over the entire width of the line appears to be sufficient.
         * Quartics tend to overfit to noise.  Each line is thus
         * represented by three coefficients: y(x) = c2 * x^2 + c1 * x + c0.
         * Using the coefficients, sample each fitted curve uniformly
         * across the full width of the image.  The result is in ptaa0.  */
    sampling = dew->sampling;
    nx = (rotflag) ? dew->ny : dew->nx;
    ny = (rotflag) ? dew->nx : dew->ny;
    nlines = ptaaGetCount(ptaa);
    dew->nlines = nlines;
    ptaa0 = ptaaCreate(nlines);
    nacurve0 = numaCreate(nlines);  /* stores curvature coeff c2 */
    pixdb = (rotflag) ? pixRotateOrth(dew->pixs, 1) : pixClone(dew->pixs);
    for (i = 0; i < nlines; i++) {  /* for each line */
        pta = ptaaGetPta(ptaa, i, L_CLONE);
/* WILLUS MOD */
if (fit_order1>3)
    {
    ptaGetQuarticLSF(pta, &c4, &c3, &c2, &c1, &c0, NULL);
    numaAddNumber(nacurve0, c4);
    }
else if (fit_order1==3)
    {
    ptaGetCubicLSF(pta, &c3, &c2, &c1, &c0, NULL);
    numaAddNumber(nacurve0, c3);
    }
else
    {
    ptaGetQuadraticLSF(pta, &c2, &c1, &c0, NULL);
    numaAddNumber(nacurve0, c2);
    }
        ptad = ptaCreate(nx);
        for (j = 0; j < nx; j++) {  /* uniformly sampled in x */
             x = j * sampling;
/* WILLUS MOD */
if (fit_order1>3)
    applyQuarticFit(c4, c3, c2, c1, c0, x, &y);
else if (fit_order1==3)
    applyCubicFit(c3, c2, c1, c0, x, &y);
else
    applyQuadraticFit(c2, c1, c0, x, &y);
             ptaAddPt(ptad, x, y);
        }
        ptaaAddPta(ptaa0, ptad, L_INSERT);
        ptaDestroy(&pta);
    }
    if (dew->debug) {
        lept_mkdir("lept/dewarp");
        lept_mkdir("lept/dewdebug");
        lept_mkdir("lept/dewmod");
        ptaat = ptaaCreate(nlines);
        for (i = 0; i < nlines; i++) {
            pta = ptaaGetPta(ptaa, i, L_CLONE);
            ptaGetArrays(pta, &nax, NULL);
/* WILLUS MOD */
if (fit_order1>3)
ptaGetQuarticLSF(pta, NULL, NULL, NULL, NULL, NULL, &nafit);
else if (fit_order1==3)
ptaGetCubicLSF(pta, NULL, NULL, NULL, NULL, &nafit);
else
ptaGetQuadraticLSF(pta, NULL, NULL, NULL, &nafit);
            ptad = ptaCreateFromNuma(nax, nafit);
            ptaaAddPta(ptaat, ptad, L_INSERT);
            ptaDestroy(&pta);
            numaDestroy(&nax);
            numaDestroy(&nafit);
        }
        pix1 = pixConvertTo32(pixdb);
        pta = generatePtaFilledCircle(1);
        pixcirc = pixGenerateFromPta(pta, 5, 5);
        pix2 = pixDisplayPtaaPattern(NULL, pix1, ptaat, pixcirc, 2, 2);
        pixWriteDebug("/tmp/lept/dewmod/0041.png", pix2, IFF_PNG);
        pixDestroy(&pix1);
        pixDestroy(&pix2);
        ptaDestroy(&pta);
        pixDestroy(&pixcirc);
        ptaaDestroy(&ptaat);
    }

        /* Remove lines with outlier curvatures.
         * Note that this is just looking for internal consistency in
         * the line curvatures.  It is not rejecting lines based on
         * the magnitude of the curvature.  That is done when constraints
         * are applied for valid models. */
    numaGetMedianDevFromMedian(nacurve0, &medval, &meddev);
    L_INFO("\nPage %d\n", __func__, dew->pageno);
    L_INFO("Pass 1: Curvature: medval = %f, meddev = %f\n",
           __func__, medval, meddev);
    ptaa1 = ptaaCreate(nlines);
    nacurve1 = numaCreate(nlines);
    for (i = 0; i < nlines; i++) {  /* for each line */
        numaGetFValue(nacurve0, i, &val);
        if (L_ABS(val - medval) > 7.0 * meddev)  /* TODO: reduce to ~ 3.0 */
            continue;
        pta = ptaaGetPta(ptaa0, i, L_CLONE);
        ptaaAddPta(ptaa1, pta, L_INSERT);
        numaAddNumber(nacurve1, val);
    }
    nlines = ptaaGetCount(ptaa1);
    numaDestroy(&nacurve0);

        /* Save the min and max curvature (in micro-units) */
    numaGetMin(nacurve1, &minval, NULL);
    numaGetMax(nacurve1, &maxval, NULL);
    dew->mincurv = lept_roundftoi(1000000. * minval);
    dew->maxcurv = lept_roundftoi(1000000. * maxval);
    L_INFO("Pass 2: Min/max curvature = (%d, %d)\n", __func__,
           dew->mincurv, dew->maxcurv);

        /* Find and save the y values at the mid-points in each curve.
         * If the slope is zero anywhere, it will typically be here. */
    namidy = numaCreate(nlines);
    for (i = 0; i < nlines; i++) {
        pta = ptaaGetPta(ptaa1, i, L_CLONE);
        npts = ptaGetCount(pta);
        ptaGetPt(pta, npts / 2, NULL, &midy);
        numaAddNumber(namidy, midy);
        ptaDestroy(&pta);
    }

        /* Sort the lines in ptaa1c by their vertical position, going down */
    namidysi = numaGetSortIndex(namidy, L_SORT_INCREASING);
    namidys = numaSortByIndex(namidy, namidysi);
    nacurves = numaSortByIndex(nacurve1, namidysi);
    numaDestroy(&dew->namidys);  /* in case previously made */
    numaDestroy(&dew->nacurves);
    dew->namidys = namidys;
    dew->nacurves = nacurves;
    ptaa2 = ptaaSortByIndex(ptaa1, namidysi);
    numaDestroy(&namidy);
    numaDestroy(&nacurve1);
    numaDestroy(&namidysi);
    if (dew->debug) {
        numaWriteDebug("/tmp/lept/dewdebug/midys.na", namidys);
        numaWriteDebug("/tmp/lept/dewdebug/curves.na", nacurves);
        pix1 = pixConvertTo32(pixdb);
        ptacirc = generatePtaFilledCircle(5);
        pixcirc = pixGenerateFromPta(ptacirc, 11, 11);
        srand(3);
        pixDisplayPtaaPattern(pix1, pix1, ptaa2, pixcirc, 5, 5);
        srand(3);  /* use the same colors for text and reference lines */
        pixRenderMidYs(pix1, namidys, 2);
        pix2 = (rotflag) ? pixRotateOrth(pix1, 3) : pixClone(pix1);
        pixWriteDebug("/tmp/lept/dewmod/0042.png", pix2, IFF_PNG);
        pixDisplay(pix2, 0, 0);
        ptaDestroy(&ptacirc);
        pixDestroy(&pixcirc);
        pixDestroy(&pix1);
        pixDestroy(&pix2);
    }
    pixDestroy(&pixdb);

        /* Convert the sampled points in ptaa2 to a sampled disparity with
         * with respect to the y value at the mid point in the curve.
         * The disparity is the distance the point needs to move;
         * plus is downward.  */
    ptaa3 = ptaaCreate(nlines);
    for (i = 0; i < nlines; i++) {
        pta = ptaaGetPta(ptaa2, i, L_CLONE);
        numaGetFValue(namidys, i, &midy);
        ptad = ptaCreate(nx);
        for (j = 0; j < nx; j++) {
            ptaGetPt(pta, j, &x, &y);
            ptaAddPt(ptad, x, midy - y);
        }
        ptaaAddPta(ptaa3, ptad, L_INSERT);
        ptaDestroy(&pta);
    }
    if (dew->debug) {
        ptaaWriteDebug("/tmp/lept/dewdebug/ptaa3.ptaa", ptaa3, 0);
    }

        /* Generate ptaa4 by taking vertical 'columns' from ptaa3.
         * We want to fit the vertical disparity on the column to the
         * vertical position of the line, which we call 'y' here and
         * obtain from namidys.  So each pta in ptaa4 is the set of
         * vertical disparities down a column of points.  The columns
         * in ptaa4 are equally spaced in x. */
    ptaa4 = ptaaCreate(nx);
    famidys = numaGetFArray(namidys, L_NOCOPY);
    for (j = 0; j < nx; j++) {
        pta = ptaCreate(nlines);
        for (i = 0; i < nlines; i++) {
            y = famidys[i];
            ptaaGetPt(ptaa3, i, j, NULL, &val);  /* disparity value */
            ptaAddPt(pta, y, val);
        }
        ptaaAddPta(ptaa4, pta, L_INSERT);
    }
    if (dew->debug) {
        ptaaWriteDebug("/tmp/lept/dewdebug/ptaa4.ptaa", ptaa4, 0);
    }

        /* Do quadratic fit vertically on each of the pixel columns
         * in ptaa4, for the vertical displacement (which identifies the
         * src pixel(s) for each dest pixel) as a function of y (the
         * y value of the mid-points for each line).  Then generate
         * ptaa5 by sampling the fitted vertical displacement on a
         * regular grid in the vertical direction.  Each pta in ptaa5
         * gives the vertical displacement for regularly sampled y values
         * at a fixed x. */
    ptaa5 = ptaaCreate(nx);  /* uniformly sampled across full height of image */
    for (j = 0; j < nx; j++) {  /* for each column */
        pta = ptaaGetPta(ptaa4, j, L_CLONE);
/* WILLUS MOD */
/* Order higher than 2 can cause a little craziness here. */
if (fit_order2>3)
    ptaGetQuarticLSF(pta, &c4, &c3, &c2, &c1, &c0, NULL);
else if (fit_order2==3)
    ptaGetCubicLSF(pta, &c3, &c2, &c1, &c0, NULL);
else
    ptaGetQuadraticLSF(pta, &c2, &c1, &c0, NULL);
        ptad = ptaCreate(ny);
        for (i = 0; i < ny; i++) {  /* uniformly sampled in y */
             y = i * sampling;
/* WILLUS MOD */
if (fit_order2>3)
    applyQuarticFit(c4, c3, c2, c1, c0, y, &val);
else if (fit_order2==3)
    applyCubicFit(c3, c2, c1, c0, y, &val);
else
    applyQuadraticFit(c2, c1, c0, y, &val);
             ptaAddPt(ptad, y, val);
        }
        ptaaAddPta(ptaa5, ptad, L_INSERT);
        ptaDestroy(&pta);
    }
    if (dew->debug) {
        ptaaWriteDebug("/tmp/lept/dewdebug/ptaa5.ptaa", ptaa5, 0);
        convertFilesToPdf("/tmp/lept/dewmod", "004", 135, 1.0, 0, 0,
                          "Dewarp Vert Disparity",
                          "/tmp/lept/dewarp/vert_disparity.pdf");
        lept_stderr("pdf file: /tmp/lept/dewarp/vert_disparity.pdf\n");
    }

        /* Save the result in a fpix at the specified subsampling  */
    fpix = fpixCreate(nx, ny);
    for (i = 0; i < ny; i++) {
        for (j = 0; j < nx; j++) {
            ptaaGetPt(ptaa5, j, i, NULL, &val);
            fpixSetPixel(fpix, j, i, val);
        }
    }
    dew->sampvdispar = fpix;
    dew->vsuccess = 1;

    ptaaDestroy(&ptaa0);
    ptaaDestroy(&ptaa1);
    ptaaDestroy(&ptaa2);
    ptaaDestroy(&ptaa3);
    ptaaDestroy(&ptaa4);
    ptaaDestroy(&ptaa5);
    return 0;
}


/*!
 * \brief   dewarpFindHorizDisparity()
 *
 * \param[in]    dew
 * \param[in]    ptaa     unsmoothed lines, not vertically ordered
 * \return  0 if OK, 1 if horizontal disparity array is not built, or on error
 *
 * <pre>
 * Notes:
 *      (1) This builds a horizontal disparity model (HDM), but
 *          does not check it against constraints for validity.
 *          Constraint checking is done at rendering time.
 *      (2) Horizontal disparity is not required for a successful model;
 *          only the vertical disparity is required.  This will not be
 *          called if the function to build the vertical disparity fails.
 *      (3) This sets the hsuccess flag to 1 on success.
 *      (4) Internally in ptal1, ptar1, ptal2, ptar2: x and y are reversed,
 *          so the 'y' value is horizontal distance across the image width.
 *      (5) Debug output goes to /tmp/lept/dewmod/ for collection into a pdf.
 * </pre>
 */
l_ok
dewarpFindHorizDisparity(L_DEWARP  *dew,
                         PTAA      *ptaa)
{
l_int32    i, j, h, nx, ny, sampling, ret, linear_edgefit;
l_float32  c0, c1, cl0, cl1, cl2, cr0, cr1, cr2;
l_float32  x, y, refl, refr;
l_float32  val, mederr;
NUMA      *nald, *nard;
PIX       *pix1;
PTA       *ptal1, *ptar1;  /* left/right end points of lines; initial */
PTA       *ptal2, *ptar2;  /* left/right end points; after filtering */
PTA       *ptal3, *ptar3;  /* left and right block, fitted, uniform spacing */
PTA       *pta, *ptat, *pta1, *pta2;
PTAA      *ptaah;
FPIX      *fpix;

    if (!dew)
        return ERROR_INT("dew not defined", __func__, 1);
    dew->hsuccess = 0;
    if (!ptaa)
        return ERROR_INT("ptaa not defined", __func__, 1);

    if (dew->debug) L_INFO("finding horizontal disparity\n", __func__);

        /* Get the endpoints of the lines, and sort from top to bottom */
    h = pixGetHeight(dew->pixs);
    ret = dewarpGetLineEndPoints(h, ptaa, &ptal1, &ptar1);
    if (ret) {
        L_INFO("Horiz disparity not built\n", __func__);
        return 1;
    }
    if (dew->debug) {
        lept_mkdir("lept/dewdebug");
        lept_mkdir("lept/dewarp");
        ptaWriteDebug("/tmp/lept/dewdebug/endpts_left1.pta", ptal1, 1);
        ptaWriteDebug("/tmp/lept/dewdebug/endpts_right1.pta", ptar1, 1);
    }

        /* Filter the points by x-location to prevent 2-column images
         * from getting confused about left and right endpoints. We
         * require valid left points to not be farther than
         *     0.20 * (remaining distance to the right edge of the image)
         * to the right of the leftmost endpoint, and similarly for
         * the right endpoints. (Note: x and y are reversed in the pta.)
         * Also require end points to be near the medians in the
         * upper and lower halves. */
    ret = dewarpFilterLineEndPoints(dew, ptal1, ptar1, &ptal2, &ptar2);
    ptaDestroy(&ptal1);
    ptaDestroy(&ptar1);
    if (ret) {
        L_INFO("Not enough filtered end points\n", __func__);
        return 1;
    }

        /* Do either a linear or a quadratic fit to the left and right
         * endpoints of the longest lines.  It is not necessary to use
         * the noisy LSF fit function, because we've removed outlier
         * end points by selecting the long lines.
         * For the linear fit, each line is represented by 2 coefficients:
         *     x(y) = c1 * y + c0.
         * For the quadratic fit, each line is represented by 3 coefficients:
         *     x(y) = c2 * y^2 + c1 * y + c0.
         * Then using the coefficients, sample each fitted curve uniformly
         * along the full height of the image. */
    sampling = dew->sampling;
    nx = dew->nx;
    ny = dew->ny;
    linear_edgefit = (dew->dewa->max_edgecurv == 0) ? TRUE : FALSE;

    if (linear_edgefit) {
            /* Fit the left side, using linear LSF on the set of long lines. */
        dewarpLinearLSF(ptal2, &cl1, &cl0, &mederr);
        dew->leftslope = lept_roundftoi(1000. * cl1);  /* milli-units */
        dew->leftcurv = 0;  /* micro-units */
        L_INFO("Left linear LSF median error = %5.2f\n", __func__,  mederr);
        L_INFO("Left edge slope = %d\n", __func__, dew->leftslope);
        ptal3 = ptaCreate(ny);
        for (i = 0; i < ny; i++) {  /* uniformly sample in y */
            y = i * sampling;
            applyLinearFit(cl1, cl0, y, &x);
            ptaAddPt(ptal3, x, y);
        }

            /* Do a linear LSF on the right side. */
        dewarpLinearLSF(ptar2, &cr1, &cr0, &mederr);
        dew->rightslope = lept_roundftoi(1000.0 * cr1);  /* milli-units */
        dew->rightcurv = 0;  /* micro-units */
        L_INFO("Right linear LSF median error = %5.2f\n", __func__,  mederr);
        L_INFO("Right edge slope = %d\n", __func__, dew->rightslope);
        ptar3 = ptaCreate(ny);
        for (i = 0; i < ny; i++) {  /* uniformly sample in y */
            y = i * sampling;
            applyLinearFit(cr1, cr0, y, &x);
            ptaAddPt(ptar3, x, y);
        }
    } else {  /* quadratic edge fit */
            /* Fit the left side, using quadratic LSF on the long lines. */
        dewarpQuadraticLSF(ptal2, &cl2, &cl1, &cl0, &mederr);
        dew->leftslope = lept_roundftoi(1000. * cl1);  /* milli-units */
        dew->leftcurv = lept_roundftoi(1000000. * cl2);  /* micro-units */
        L_INFO("Left quad LSF median error = %5.2f\n", __func__,  mederr);
        L_INFO("Left edge slope = %d\n", __func__, dew->leftslope);
        L_INFO("Left edge curvature = %d\n", __func__, dew->leftcurv);
        ptal3 = ptaCreate(ny);
        for (i = 0; i < ny; i++) {  /* uniformly sample in y */
            y = i * sampling;
            applyQuadraticFit(cl2, cl1, cl0, y, &x);
            ptaAddPt(ptal3, x, y);
        }

            /* Do a quadratic LSF on the right side. */
        dewarpQuadraticLSF(ptar2, &cr2, &cr1, &cr0, &mederr);
        dew->rightslope = lept_roundftoi(1000.0 * cr1);  /* milli-units */
        dew->rightcurv = lept_roundftoi(1000000. * cr2);  /* micro-units */
        L_INFO("Right quad LSF median error = %5.2f\n", __func__,  mederr);
        L_INFO("Right edge slope = %d\n", __func__, dew->rightslope);
        L_INFO("Right edge curvature = %d\n", __func__, dew->rightcurv);
        ptar3 = ptaCreate(ny);
        for (i = 0; i < ny; i++) {  /* uniformly sample in y */
            y = i * sampling;
            applyQuadraticFit(cr2, cr1, cr0, y, &x);
            ptaAddPt(ptar3, x, y);
        }
    }

    if (dew->debug) {
        PTA  *ptalft, *ptarft;
        h = pixGetHeight(dew->pixs);
        pta1 = ptaCreate(h);
        pta2 = ptaCreate(h);
        if (linear_edgefit) {
            for (i = 0; i < h; i++) {
                applyLinearFit(cl1, cl0, i, &x);
                ptaAddPt(pta1, x, i);
                applyLinearFit(cr1, cr0, i, &x);
                ptaAddPt(pta2, x, i);
            }
        } else {  /* quadratic edge fit */
            for (i = 0; i < h; i++) {
                applyQuadraticFit(cl2, cl1, cl0, i, &x);
                ptaAddPt(pta1, x, i);
                applyQuadraticFit(cr2, cr1, cr0, i, &x);
                ptaAddPt(pta2, x, i);
            }
        }
        pix1 = pixDisplayPta(NULL, dew->pixs, pta1);
        pixDisplayPta(pix1, pix1, pta2);
        pixRenderHorizEndPoints(pix1, ptal2, ptar2, 0xff000000);
        pixDisplay(pix1, 600, 800);
        pixWriteDebug("/tmp/lept/dewmod/0051.png", pix1, IFF_PNG);
        pixDestroy(&pix1);

        pix1 = pixDisplayPta(NULL, dew->pixs, pta1);
        pixDisplayPta(pix1, pix1, pta2);
        ptalft = ptaTranspose(ptal3);
        ptarft = ptaTranspose(ptar3);
        pixRenderHorizEndPoints(pix1, ptalft, ptarft, 0x0000ff00);
        pixDisplay(pix1, 800, 800);
        pixWriteDebug("/tmp/lept/dewmod/0052.png", pix1, IFF_PNG);
        convertFilesToPdf("/tmp/lept/dewmod", "005", 135, 1.0, 0, 0,
                          "Dewarp Horiz Disparity",
                          "/tmp/lept/dewarp/horiz_disparity.pdf");
        lept_stderr("pdf file: /tmp/lept/dewarp/horiz_disparity.pdf\n");
        pixDestroy(&pix1);
        ptaDestroy(&pta1);
        ptaDestroy(&pta2);
        ptaDestroy(&ptalft);
        ptaDestroy(&ptarft);
    }

        /* Find the x value at the midpoints (in y) of the two vertical lines,
         * ptal3 and ptar3.  These are the reference values for each of the
         * lines.  Then use the difference between the these midpoint
         * values and the actual x coordinates of the lines to represent
         * the horizontal disparity (nald, nard) on the vertical lines
         * for the sampled y values. */
    ptaGetPt(ptal3, ny / 2, &refl, NULL);
    ptaGetPt(ptar3, ny / 2, &refr, NULL);
    nald = numaCreate(ny);
    nard = numaCreate(ny);
    for (i = 0; i < ny; i++) {
        ptaGetPt(ptal3, i, &x, NULL);
        numaAddNumber(nald, refl - x);
        ptaGetPt(ptar3, i, &x, NULL);
        numaAddNumber(nard, refr - x);
    }

        /* Now for each pair of sampled values of the two lines (at the
         * same value of y), do a linear interpolation to generate
         * the horizontal disparity on all sampled points between them.  */
    ptaah = ptaaCreate(ny);
    for (i = 0; i < ny; i++) {
        pta = ptaCreate(2);
        numaGetFValue(nald, i, &val);
        ptaAddPt(pta, refl, val);
        numaGetFValue(nard, i, &val);
        ptaAddPt(pta, refr, val);
        ptaGetLinearLSF(pta, &c1, &c0, NULL);  /* horiz disparity along line */
        ptat = ptaCreate(nx);
        for (j = 0; j < nx; j++) {
            x = j * sampling;
            applyLinearFit(c1, c0, x, &val);
            ptaAddPt(ptat, x, val);
        }
        ptaaAddPta(ptaah, ptat, L_INSERT);
        ptaDestroy(&pta);
    }
    numaDestroy(&nald);
    numaDestroy(&nard);

        /* Save the result in a fpix at the specified subsampling  */
    fpix = fpixCreate(nx, ny);
    for (i = 0; i < ny; i++) {
        for (j = 0; j < nx; j++) {
            ptaaGetPt(ptaah, i, j, NULL, &val);
            fpixSetPixel(fpix, j, i, val);
        }
    }
    dew->samphdispar = fpix;
    dew->hsuccess = 1;
    ptaDestroy(&ptal2);
    ptaDestroy(&ptar2);
    ptaDestroy(&ptal3);
    ptaDestroy(&ptar3);
    ptaaDestroy(&ptaah);
    return 0;
}


/*!
 * \brief   dewarpGetTextlineCenters()
 *
 * \param[in]    pixs        1 bpp
 * \param[in]    debugflag   1 for debug output
 * \return  ptaa of center values of textlines
 *
 * <pre>
 * Notes:
 *      (1) This in general does not have a point for each value
 *          of x, because there will be gaps between words.
 *          It doesn't matter because we will fit a quadratic to the
 *          points that we do have.
 * </pre>
 */
PTAA *
dewarpGetTextlineCenters(PIX     *pixs,
                         l_int32  debugflag)
{
char      buf[64];
l_int32   i, w, h, bx, by, nsegs, csize1, csize2;
BOXA     *boxa;
PIX      *pix1, *pix2;
PIXA     *pixa1, *pixa2;
PTA      *pta;
PTAA     *ptaa;

    if (!pixs || pixGetDepth(pixs) != 1)
        return (PTAA *)ERROR_PTR("pixs undefined or not 1 bpp", __func__, NULL);
    pixGetDimensions(pixs, &w, &h, NULL);

    if (debugflag) L_INFO("finding text line centers\n", __func__);

        /* Filter to solidify the text lines within the x-height region,
         * and to remove most of the ascenders and descenders.
         * We start with a small vertical opening to remove noise beyond
         * the line that can cause an error in the line end points.
         * The small closing (csize1) is used to bridge the gaps between
         * letters.  The large closing (csize2) bridges the gaps between
         * words; using 1/30 of the page width usually suffices. */
    csize1 = L_MAX(15, w / 80);
    csize2 = L_MAX(40, w / 30);
    snprintf(buf, sizeof(buf), "o1.3 + c%d.1 + o%d.1 + c%d.1",
             csize1, csize1, csize2);
    pix1 = pixMorphSequence(pixs, buf, 0);

        /* Remove the components (e.g., embedded images) that have
         * long vertical runs (>= 50 pixels).  You can't use bounding
         * boxes because connected component b.b. of lines can be quite
         * tall due to slope and curvature.  */
    pix2 = pixMorphSequence(pix1, "e1.50", 0);  /* seed */
    pixSeedfillBinary(pix2, pix2, pix1, 8);  /* tall components */
    pixXor(pix2, pix2, pix1);  /* remove tall */

    if (debugflag) {
        lept_mkdir("lept/dewmod");
        pixWriteDebug("/tmp/lept/dewmod/0011.tif", pix1, IFF_TIFF_G4);
        pixDisplayWithTitle(pix1, 0, 600, "pix1", 1);
        pixWriteDebug("/tmp/lept/dewmod/0012.tif", pix2, IFF_TIFF_G4);
        pixDisplayWithTitle(pix2, 0, 800, "pix2", 1);
    }
    pixDestroy(&pix1);

        /* Get the 8-connected components ... */
    boxa = pixConnComp(pix2, &pixa1, 8);
    pixDestroy(&pix2);
    boxaDestroy(&boxa);
    if (pixaGetCount(pixa1) == 0) {
        pixaDestroy(&pixa1);
        return NULL;
    }

        /* ... and remove the short width and very short height c.c */
    pixa2 = pixaSelectBySize(pixa1, 100, 4, L_SELECT_IF_BOTH,
                                   L_SELECT_IF_GT, NULL);
    if ((nsegs = pixaGetCount(pixa2)) == 0) {
        pixaDestroy(&pixa1);
        pixaDestroy(&pixa2);
        return NULL;
    }
    if (debugflag) {
        pix2 = pixaDisplay(pixa2, w, h);
        pixWriteDebug("/tmp/lept/dewmod/0013.tif", pix2, IFF_TIFF_G4);
        pixDisplayWithTitle(pix2, 0, 1000, "pix2", 1);
        pixDestroy(&pix2);
    }

        /* For each c.c., get the weighted center of each vertical column.
         * The result is a set of points going approximately through
         * the center of the x-height part of the text line.  */
    ptaa = ptaaCreate(nsegs);
    for (i = 0; i < nsegs; i++) {
        pixaGetBoxGeometry(pixa2, i, &bx, &by, NULL, NULL);
        pix2 = pixaGetPix(pixa2, i, L_CLONE);
        pta = dewarpGetMeanVerticals(pix2, bx, by);
        ptaaAddPta(ptaa, pta, L_INSERT);
        pixDestroy(&pix2);
    }
    if (debugflag) {
        pix1 = pixCreateTemplate(pixs);
        pix2 = pixDisplayPtaa(pix1, ptaa);
        pixWriteDebug("/tmp/lept/dewmod/0014.tif", pix2, IFF_PNG);
        pixDisplayWithTitle(pix2, 0, 1200, "pix3", 1);
        pixDestroy(&pix1);
        pixDestroy(&pix2);
    }

    pixaDestroy(&pixa1);
    pixaDestroy(&pixa2);
    return ptaa;
}


/*!
 * \brief   dewarpGetMeanVerticals()
 *
 * \param[in]    pixs     1 bpp, single c.c.
 * \param[in]    x,y      location of UL corner of pixs, relative to page image
 * \return  pta (mean y-values in component for each x-value,
 *                   both translated by (x,y
 */
static PTA *
dewarpGetMeanVerticals(PIX     *pixs,
                       l_int32  x,
                       l_int32  y)
{
l_int32    w, h, i, j, wpl, sum, count;
l_uint32  *line, *data;
PTA       *pta;

    if (!pixs || pixGetDepth(pixs) != 1)
        return (PTA *)ERROR_PTR("pixs undefined or not 1 bpp", __func__, NULL);

    pixGetDimensions(pixs, &w, &h, NULL);
    pta = ptaCreate(w);
    data = pixGetData(pixs);
    wpl = pixGetWpl(pixs);
    for (j = 0; j < w; j++) {
        line = data;
        sum = count = 0;
        for (i = 0; i < h; i++) {
            if (GET_DATA_BIT(line, j) == 1) {
                sum += i;
                count += 1;
            }
            line += wpl;
        }
        if (count == 0) continue;
        ptaAddPt(pta, x + j, y + (sum / count));
    }

    return pta;
}


/*!
 * \brief   dewarpRemoveShortLines()
 *
 * \param[in]    pixs       1 bpp
 * \param[in]    ptaas      input lines
 * \param[in]    fract      minimum fraction of longest line to keep
 * \param[in]    debugflag
 * \return  ptaad containing only lines of sufficient length,
 *                     or NULL on error
 */
PTAA *
dewarpRemoveShortLines(PIX       *pixs,
                       PTAA      *ptaas,
                       l_float32  fract,
                       l_int32    debugflag)
{
l_int32    w, n, i, index, maxlen, len;
l_float32  minx, maxx;
NUMA      *na, *naindex;
PIX       *pix1, *pix2;
PTA       *pta;
PTAA      *ptaad;

    if (!pixs || pixGetDepth(pixs) != 1)
        return (PTAA *)ERROR_PTR("pixs undefined or not 1 bpp", __func__, NULL);
    if (!ptaas)
        return (PTAA *)ERROR_PTR("ptaas undefined", __func__, NULL);

    pixGetDimensions(pixs, &w, NULL, NULL);
    n = ptaaGetCount(ptaas);
    ptaad = ptaaCreate(n);
    na = numaCreate(n);
    for (i = 0; i < n; i++) {
        pta = ptaaGetPta(ptaas, i, L_CLONE);
        ptaGetRange(pta, &minx, &maxx, NULL, NULL);
        numaAddNumber(na, maxx - minx + 1);
        ptaDestroy(&pta);
    }

        /* Sort by length and find all that are long enough */
    naindex = numaGetSortIndex(na, L_SORT_DECREASING);
    numaGetIValue(naindex, 0, &index);
    numaGetIValue(na, index, &maxlen);
    if (maxlen < 0.5 * w)
        L_WARNING("lines are relatively short\n", __func__);
    pta = ptaaGetPta(ptaas, index, L_CLONE);
    ptaaAddPta(ptaad, pta, L_INSERT);
    for (i = 1; i < n; i++) {
        numaGetIValue(naindex, i, &index);
        numaGetIValue(na, index, &len);
        if (len < fract * maxlen) break;
        pta = ptaaGetPta(ptaas, index, L_CLONE);
        ptaaAddPta(ptaad, pta, L_INSERT);
    }

    if (debugflag) {
        pix1 = pixCopy(NULL, pixs);
        pix2 = pixDisplayPtaa(pix1, ptaad);
        pixDisplayWithTitle(pix2, 0, 200, "pix4", 1);
        pixDestroy(&pix1);
        pixDestroy(&pix2);
    }

    numaDestroy(&na);
    numaDestroy(&naindex);
    return ptaad;
}


/*!
 * \brief   dewarpGetLineEndPoints()
 *
 * \param[in]    h        height of pixs
 * \param[in]    ptaa     lines
 * \param[out]   pptal    left end points of each line
 * \param[out]   pptar    right end points of each line
 * \return  0 if OK, 1 on error.
 *
 * <pre>
 * Notes:
 *      (1) We require that the set of end points extends over 45% of the
 *          height of the input image, to insure good coverage and
 *          avoid extrapolating the curvature too far beyond the
 *          actual textlines.  Large extrapolations are particularly
 *          dangerous if used as a reference model.  We also require
 *          at least 10 lines of text.
 *      (2) We sort the lines from top to bottom (sort by x in the ptas).
 *      (3) For fitting the endpoints, x = f(y), we transpose x and y.
 *          Thus all these ptas have x and y swapped!
 * </pre>
 */
static l_int32
dewarpGetLineEndPoints(l_int32  h,
                       PTAA    *ptaa,
                       PTA    **pptal,
                       PTA    **pptar)
{
l_int32    i, n, npt, x, y;
l_float32  miny, maxy, ratio;
PTA       *pta, *ptal1, *ptar1;

    if (!pptal || !pptar)
        return ERROR_INT("&ptal and &ptar not both defined", __func__, 1);
    *pptal = *pptar = NULL;
    if (!ptaa)
        return ERROR_INT("ptaa undefined", __func__, 1);

        /* Are there at least 10 lines? */
    n = ptaaGetCount(ptaa);
    if (n < MinLinesForHoriz1) {
        L_INFO("only %d lines; too few\n", __func__, n);
        return 1;
    }

        /* Extract the line end points, and transpose x and y values */
    ptal1 = ptaCreate(n);
    ptar1 = ptaCreate(n);
    for (i = 0; i < n; i++) {
        pta = ptaaGetPta(ptaa, i, L_CLONE);
        ptaGetIPt(pta, 0, &x, &y);
        ptaAddPt(ptal1, y, x);  /* transpose */
        npt = ptaGetCount(pta);
        ptaGetIPt(pta, npt - 1, &x, &y);
        ptaAddPt(ptar1, y, x);  /* transpose */
        ptaDestroy(&pta);
    }

        /* Use the min and max of the y value on the left side. */
    ptaGetRange(ptal1, &miny, &maxy, NULL, NULL);
    ratio = (maxy - miny) / (l_float32)h;
    if (ratio < MinRatioLinesToHeight) {
        L_INFO("ratio lines to height, %f, too small\n", __func__, ratio);
        ptaDestroy(&ptal1);
        ptaDestroy(&ptar1);
        return 1;
    }

        /* Sort from top to bottom */
    *pptal = ptaSort(ptal1, L_SORT_BY_X, L_SORT_INCREASING, NULL);
    *pptar = ptaSort(ptar1, L_SORT_BY_X, L_SORT_INCREASING, NULL);
    ptaDestroy(&ptal1);
    ptaDestroy(&ptar1);
    return 0;
}


/*!
 * \brief   dewarpFilterLineEndPoints()
 *
 * \param[in]    dew
 * \param[in]    ptal     input left end points of each line
 * \param[in]    ptar     input right end points of each line
 * \param[out]   pptalf   filtered left end points
 * \param[out]   pptarf   filtered right end points
 * \return  0 if OK, 1 on error.
 *
 * <pre>
 * Notes:
 *      (1) Avoid confusion with multiple columns by requiring that line
 *          end points be close enough to leftmost and rightmost end points.
 *          Must have at least 8 points on left and right after this step.
 *      (2) Apply second filtering step, find the median positions in
 *          top and bottom halves, and removing end points that are
 *          displaced too much from these in the x direction.
 *          Must have at least 6 points on left and right after this step.
 *      (3) Reminder: x and y in the pta are transposed; think x = f(y).
 * </pre>
 */
static l_int32
dewarpFilterLineEndPoints(L_DEWARP  *dew,
                          PTA       *ptal,
                          PTA       *ptar,
                          PTA      **pptalf,
                          PTA      **pptarf)
{
l_int32    w, i, n;
l_float32  ymin, ymax, xvall, xvalr, yvall, yvalr;
PTA       *ptal1, *ptar1, *ptal2, *ptar2;

    if (!ptal || !ptar)
        return ERROR_INT("ptal or ptar not defined", __func__, 1);
    *pptalf = *pptarf = NULL;

        /* First filter for lines near left and right margins */
    w = pixGetWidth(dew->pixs);
    ptaGetMinMax(ptal, NULL, &ymin, NULL, NULL);
    ptaGetMinMax(ptar, NULL, NULL, NULL, &ymax);
    n = ptaGetCount(ptal);  /* ptar is the same size; at least 10 */
    ptal1 = ptaCreate(n);
    ptar1 = ptaCreate(n);
    for (i = 0; i < n; i++) {
        ptaGetPt(ptal, i, &xvall, &yvall);
        ptaGetPt(ptar, i, &xvalr, &yvalr);
        if (yvall < ymin + 0.20 * (w - ymin) &&
            yvalr > 0.80 * ymax) {
            ptaAddPt(ptal1, xvall, yvall);
            ptaAddPt(ptar1, xvalr, yvalr);
        }
    }
    if (dew->debug) {
        ptaWriteDebug("/tmp/lept/dewdebug/endpts_left2.pta", ptal1, 1);
        ptaWriteDebug("/tmp/lept/dewdebug/endpts_right2.pta", ptar1, 1);
    }

    n = L_MIN(ptaGetCount(ptal1), ptaGetCount(ptar1));
    if (n < MinLinesForHoriz1 - 2) {
        ptaDestroy(&ptal1);
        ptaDestroy(&ptar1);
        L_INFO("First filter: only %d endpoints; needed 8\n", __func__, n);
        return 1;
    }

        /* Remove outlier points */
    ptal2 = dewarpRemoveBadEndPoints(w, ptal1);
    ptar2 = dewarpRemoveBadEndPoints(w, ptar1);
    ptaDestroy(&ptal1);
    ptaDestroy(&ptar1);
    if (!ptal2 || !ptar2) {
        ptaDestroy(&ptal2);
        ptaDestroy(&ptar2);
        L_INFO("Second filter: too few endpoints left after outliers removed\n",
                __func__);
        return 1;
    }
    if (dew->debug) {
        ptaWriteDebug("/tmp/lept/dewdebug/endpts_left3.pta", ptal2, 1);
        ptaWriteDebug("/tmp/lept/dewdebug/endpts_right3.pta", ptar2, 1);
    }

    *pptalf = ptal2;
    *pptarf = ptar2;
    return 0;
}


/*!
 * \brief   dewarpRemoveBadEndPoints()
 *
 * \param[in]   w       width of input image
 * \param[in]   ptas    left or right line end points
 * \return  ptad   filtered left or right end points, or NULL on error.
 *
 * <pre>
 * Notes:
 *      (1) The input set is sorted by line position (x value).
 *          Break into two (upper and lower); for each find the median
 *          horizontal (y value), and remove all points farther than
 *          a fraction of the image width from this.  Make sure each
 *          part still has at least 3 points, and join the two sections
 *          before returning.
 *      (2) Reminder: x and y in the pta are transposed; think x = f(y).
 * </pre>
 */
static PTA  *
dewarpRemoveBadEndPoints(l_int32  w,
                         PTA     *ptas)
{
l_int32    i, n, nu, nd;
l_float32  rval, xval, yval, delta;
PTA       *ptau1, *ptau2, *ptad1, *ptad2;

    if (!ptas)
        return (PTA *)ERROR_PTR("ptas not defined", __func__, NULL);

    delta = AllowedWidthFract * w;
    n = ptaGetCount(ptas);  /* will be at least 8 */

        /* Check the upper half */
    ptau1 = ptaSelectRange(ptas, 0, n / 2);
    ptaGetRankValue(ptau1, 0.5, NULL, L_SORT_BY_Y, &rval);
    nu = ptaGetCount(ptau1);
    ptau2 = ptaCreate(nu);
    for (i = 0; i < nu; i++) {
        ptaGetPt(ptau1, i, &xval, &yval);  /* transposed */
        if (L_ABS(rval - yval) <= delta)
            ptaAddPt(ptau2, xval, yval);
    }
    ptaDestroy(&ptau1);
    if (ptaGetCount(ptau2) < MinLinesForHoriz2) {
        ptaDestroy(&ptau2);
        L_INFO("Second filter: upper set is too small after outliers removed\n",
               __func__);
        return NULL;
    }

        /* Check the lower half */
    ptad1 = ptaSelectRange(ptas, n / 2 + 1, -1);
    ptaGetRankValue(ptad1, 0.5, NULL, L_SORT_BY_Y, &rval);
    nd = ptaGetCount(ptad1);
    ptad2 = ptaCreate(nd);
    for (i = 0; i < nd; i++) {
        ptaGetPt(ptad1, i, &xval, &yval);  /* transposed */
        if (L_ABS(rval - yval) <= delta)
            ptaAddPt(ptad2, xval, yval);
    }
    ptaDestroy(&ptad1);
    if (ptaGetCount(ptad2) < MinLinesForHoriz2) {
        ptaDestroy(&ptau2);
        ptaDestroy(&ptad2);
        L_INFO("Second filter: lower set is too small after outliers removed\n",
               __func__);
        return NULL;
    }

    ptaJoin(ptau2, ptad2, 0, -1);
    ptaDestroy(&ptad2);
    return ptau2;
}


/*!
 * \brief   dewarpIsLineCoverageValid()
 *
 * \param[in]    ptaa       of validated lines
 * \param[in]    h          height of pix
 * \param[out]   pntop      number of lines in top half
 * \param[out]   pnbot      number of lines in bottom half
 * \param[out]   pytop      location of top line
 * \param[out]   pybot      location of bottom line
 * \return  1 if coverage is valid, 0 if not or on error.
 *
 * <pre>
 * Notes:
 *      (1) The criterion for valid coverage is:
 *          (a) there must be at least 4 lines in each half (top and bottom)
 *              of the image.
 *          (b) the coverage must be at least 50% of the image height
 * </pre>
 */
static l_int32
dewarpIsLineCoverageValid(PTAA     *ptaa,
                          l_int32   h,
                          l_int32  *pntop,
                          l_int32  *pnbot,
                          l_int32  *pytop,
                          l_int32  *pybot)
{
l_int32    i, n, iy, both_halves, ntop, nbot, ytop, ybot, nmin;
l_float32  y, fraction;
NUMA      *na;

    if (!ptaa)
        return ERROR_INT("ptaa not defined", __func__, 0);
    if ((n = ptaaGetCount(ptaa)) == 0)
        return ERROR_INT("ptaa empty", __func__, 0);
    if (h <= 0)
        return ERROR_INT("invalid h", __func__, 0);
    if (!pntop || !pnbot)
        return ERROR_INT("&ntop and &nbot not defined", __func__, 0);
    if (!pytop || !pybot)
        return ERROR_INT("&ytop and &ybot not defined", __func__, 0);

    na = numaCreate(n);
    for (i = 0; i < n; i++) {
        ptaaGetPt(ptaa, i, 0, NULL, &y);
        numaAddNumber(na, y);
    }
    numaSort(na, na, L_SORT_INCREASING);
    for (i = 0, ntop = 0; i < n; i++) {
        numaGetIValue(na, i, &iy);
        if (i == 0) ytop = iy;
        if (i == n - 1) ybot = iy;
        if (iy < 0.5 * h)
            ntop++;
    }
    numaDestroy(&na);
    nbot = n - ntop;
    *pntop = ntop;
    *pnbot = nbot;
    *pytop = ytop;
    *pybot = ybot;
    nmin = 4;  /* minimum number of lines required in each half */
    both_halves = (ntop >= nmin) && (nbot >= nmin);
    fraction = (l_float32)(ybot - ytop) / (l_float32)h;
    if (both_halves && fraction > 0.50)
        return 1;
    return 0;
}


/*!
 * \brief   dewarpLinearLSF()
 *
 * \param[in]    ptad      left or right end points of longest lines
 * \param[out]   pa        coeff a of LSF: y = ax + b
 * \param[out]   pb        coeff b of LSF: y = ax + b
 * \param[out]   pmederr   [optional] median error
 * \return  0 if OK, 1 on error.
 *
 * <pre>
 * Notes:
 *      (1) This is used for finding the left or right sides of the text
 *          block, computed as a best-fit line.  Only the longest lines
 *          are input, so there are no outlier line ends.
 *      (2) The ptas for the end points all have x and y swapped.
 * </pre>
 */
static l_int32
dewarpLinearLSF(PTA        *ptad,
                l_float32  *pa,
                l_float32  *pb,
                l_float32  *pmederr)
{
l_int32    i, n;
l_float32  x, y, xp, c0, c1;
NUMA      *naerr;

    if (pmederr) *pmederr = 0.0;
    if (!pa || !pb)
        return ERROR_INT("not all ptrs are defined", __func__, 1);
    *pa = *pb = 0.0;
    if (!ptad)
        return ERROR_INT("ptad not defined", __func__, 1);

        /* Fit to the longest lines */
    ptaGetLinearLSF(ptad, &c1, &c0, NULL);
    *pa = c1;
    *pb = c0;

        /* Optionally, find the median error */
    if (pmederr) {
        n = ptaGetCount(ptad);
        naerr = numaCreate(n);
        for (i = 0; i < n; i++) {
            ptaGetPt(ptad, i, &y, &xp);
            applyLinearFit(c1, c0, y, &x);
            numaAddNumber(naerr, L_ABS(x - xp));
        }
        numaGetMedian(naerr, pmederr);
        numaDestroy(&naerr);
    }
    return 0;
}


/*!
 * \brief   dewarpQuadraticLSF()
 *
 * \param[in]    ptad      left or right end points of longest lines
 * \param[out]   pa        coeff a of LSF: y = ax^2 + bx + c
 * \param[out]   pb        coeff b of LSF: y = ax^2 + bx + c
 * \param[out]   pc        coeff c of LSF: y = ax^2 + bx + c
 * \param[out]   pmederr   [optional] median error
 * \return  0 if OK, 1 on error.
 *
 * <pre>
 * Notes:
 *      (1) This is used for finding the left or right sides of the text
 *          block, computed as a best-fit quadratic curve.  Only the
 *          longest lines are input, so there are no outlier line ends.
 *      (2) The ptas for the end points all have x and y swapped.
 * </pre>
 */
static l_int32
dewarpQuadraticLSF(PTA        *ptad,
                   l_float32  *pa,
                   l_float32  *pb,
                   l_float32  *pc,
                   l_float32  *pmederr)
{
l_int32    i, n;
l_float32  x, y, xp, c0, c1, c2;
NUMA      *naerr;

    if (pmederr) *pmederr = 0.0;
    if (!pa || !pb || !pc)
        return ERROR_INT("not all ptrs are defined", __func__, 1);
    *pa = *pb = *pc = 0.0;
    if (!ptad)
        return ERROR_INT("ptad not defined", __func__, 1);

        /* Fit to the longest lines */
    ptaGetQuadraticLSF(ptad, &c2, &c1, &c0, NULL);
    *pa = c2;
    *pb = c1;
    *pc = c0;

        /* Optionally, find the median error */
    if (pmederr) {
        n = ptaGetCount(ptad);
        naerr = numaCreate(n);
        for (i = 0; i < n; i++) {
            ptaGetPt(ptad, i, &y, &xp);
            applyQuadraticFit(c2, c1, c0, y, &x);
            numaAddNumber(naerr, L_ABS(x - xp));
        }
        numaGetMedian(naerr, pmederr);
        numaDestroy(&naerr);
    }
    return 0;
}


/*----------------------------------------------------------------------*
 *              Build disparity model for slope near binding            *
 *----------------------------------------------------------------------*/
/*!
 * \brief   dewarpFindHorizSlopeDisparity()
 *
 * \param[in]    dew
 * \param[in]    pixb         1 bpp, with vert and horiz disparity removed
 * \param[in]    fractthresh  threshold fractional difference in density
 * \param[in]    parity       0 if even page, 1 if odd page
 * \return       0 if OK, 1 on error
 *
 * <pre>
 * Notes:
 *      (1) %fractthresh is a threshold on the fractional difference in stroke
 *          density between between left and right sides.  Process this
 *          disparity only if the absolute value of the fractional
 *          difference equals or exceeds this threshold.
 *      (2) %parity indicates where the binding is: on the left for
 *          %parity == 0 and on the right for %parity == 1.
 *      (3) This takes a 1 bpp %pixb where both vertical and horizontal
 *          disparity have been applied, so the text lines are straight and,
 *          more importantly, the line end points are vertically aligned.
 *          It estimates the foreshortening of the characters on the
 *          binding side, and if significant, computes a one-dimensional
 *          horizontal disparity function to compensate.
 *      (4) The first attempt was to use the average width of the
 *          connected components (c.c.) in vertical slices.  This does not work
 *          reliably, because the horizontal compression of the text is
 *          often accompanied by horizontal joining of c.c.
 *      (5) We use the density of vertical strokes, measured by first using
 *          a vertical opening, which improves the signal.  The result
 *          is relatively insensitive to the size of the opening; we use
 *          a 10-pixel opening.  The relative density is measured by
 *          finding the number of c.c. in a full height sliding window
 *          of width 50 pixels, and compute every 25 pixels.  Similar results
 *          are obtained counting c.c. that either intersect the window
 *          or are fully contained within it.
 *      (6) Debug output goes to /tmp/lept/dewmod/ for collection into a pdf.
 * </pre>
 */
l_ok
dewarpFindHorizSlopeDisparity(L_DEWARP  *dew,
                              PIX       *pixb,
                              l_float32  fractthresh,
                              l_int32    parity)
{
l_int32    i, j, x, n1, n2, nb, ne, count, w, h, ival, prev;
l_int32    istart, iend, first, last, x0, x1, nx, ny;
l_float32  fract, delta, sum, aveval, fval, del, denom;
l_float32  ca, cb, cc, cd, ce, y;
BOX       *box;
BOXA      *boxa1, *boxa2;
GPLOT     *gplot;
NUMA      *na1, *na2, *na3, *na4, *nasum;
PIX       *pix1;
PTA       *pta1;
FPIX      *fpix;

    if (!dew)
        return ERROR_INT("dew not defined", __func__, 1);
    if (!dew->vvalid || !dew->hvalid)
        return ERROR_INT("invalid vert or horiz disparity model", __func__, 1);
    if (!pixb || pixGetDepth(pixb) != 1)
        return ERROR_INT("pixb not defined or not 1 bpp", __func__, 1);

    if (dew->debug) L_INFO("finding slope horizontal disparity\n", __func__);

        /* Find the bounding boxes of the vertical strokes; remove noise */
    pix1 = pixMorphSequence(pixb, "o1.10", 0);
    pixDisplay(pix1, 100, 100);
    boxa1 = pixConnCompBB(pix1, 4);
    boxa2 = boxaSelectBySize(boxa1, 0, 5, L_SELECT_HEIGHT, L_SELECT_IF_GT,
                             NULL);
    nb = boxaGetCount(boxa2);
    lept_stderr("number of components: %d\n", nb);
    boxaDestroy(&boxa1);

        /* Estimate the horizontal density of vertical strokes */
    na1 = numaCreate(0);
    numaSetParameters(na1, 0, 25);
    pixGetDimensions(pixb, &w, &h, NULL);
    for (x = 0; x + 50 < w; x += 25) {
        box = boxCreate(x, 0, 50, h);
        boxaContainedInBoxCount(boxa2, box, &count);
        numaAddNumber(na1, count);
        boxDestroy(&box);
    }
    if (dew->debug) {
        lept_mkdir("lept/dew");
        gplotSimple1(na1, GPLOT_PNG, "/tmp/lept/dew/0091", NULL);
        lept_mv("/tmp/lept/dew/0091.png", "lept/dewmod", NULL, NULL);
        pixWriteDebug("/tmp/lept/dewmod/0090.png", pix1, IFF_PNG);
    }
    pixDestroy(&pix1);
    boxaDestroy(&boxa2);

        /* Find the left and right end local maxima; if the difference
         * is small, quit.  */
    n1 = numaGetCount(na1);
    prev = 0;
    istart = 0;
    first = 0;
    for (i = 0; i < n1; i++) {
        numaGetIValue(na1, i, &ival);
        if (ival >= prev) {
            prev = ival;
            continue;
        } else {
            first = prev;
            istart = i - 1;
            break;
        }
    }
    prev = 0;
    last = 0;
    iend = n1 - 1;
    for (i = n1 - 1; i >= 0; i--) {
        numaGetIValue(na1, i, &ival);
        if (ival >= prev) {
            prev = ival;
            continue;
        } else {
            last = prev;
            iend = i + 1;
            break;
        }
    }
    na2 = numaClipToInterval(na1, istart, iend);
    numaDestroy(&na1);
    n2 = numaGetCount(na2);
    delta = (parity == 0) ? last - first : first - last;
    denom = L_MAX(1.0, (l_float32)(L_MIN(first, last)));
    fract = (l_float32)delta / denom;
    if (dew->debug) {
        L_INFO("Slope-disparity: first = %d, last = %d, fract = %7.3f\n",
               __func__, first, last, fract);
        gplotSimple1(na2, GPLOT_PNG, "/tmp/lept/dew/0092", NULL);
        lept_mv("/tmp/lept/dew/0092.png", "lept/dewmod", NULL, NULL);
    }
    if (fract < fractthresh) {
        L_INFO("Small slope-disparity: first = %d, last = %d, fract = %7.3f\n",
               __func__, first, last, fract);
        numaDestroy(&na2);
        return 0;
    }

        /* Find the density far from the binding, and normalize to 1.  */
    ne = n2 - n2 % 2;
    if (parity == 0)
        numaGetSumOnInterval(na2, 0, ne / 2 - 1, &sum);
    else  /* parity == 1 */
        numaGetSumOnInterval(na2, ne / 2, ne - 1, &sum);
    denom = L_MAX(1.0, (l_float32)(ne / 2));
    aveval = sum / denom;
    na3 = numaMakeConstant(aveval, n2);
    numaArithOp(na2, na2, na3, L_ARITH_DIVIDE);
    numaDestroy(&na3);
    if (dew->debug) {
        L_INFO("Average background density: %5.1f\n", __func__, aveval);
        gplotSimple1(na2, GPLOT_PNG, "/tmp/lept/dew/0093", NULL);
        lept_mv("/tmp/lept/dew/0093.png", "lept/dewmod", NULL, NULL);
    }

        /* Fit the normalized density curve to a quartic */
    pta1 = numaConvertToPta1(na2);
    ptaWriteStream(stderr, pta1, 0);
/*    ptaGetQuadraticLSF(pta1, NULL, NULL, NULL, &na3); */
    ptaGetQuarticLSF(pta1, &ca, &cb, &cc, &cd, &ce, &na3);
    ptaGetArrays(pta1, &na4, NULL);
    if (dew->debug) {
        gplot = gplotSimpleXY1(na4, na3, GPLOT_LINES, GPLOT_PNG,
                              "/tmp/lept/dew/0094", NULL);
        gplotDestroy(&gplot);
        lept_mv("/tmp/lept/dew/0094.png", "lept/dewmod", NULL, NULL);
    }
    ptaDestroy(&pta1);

        /* Integrate from the high point down to 1 (or v.v) to get the
         * disparity needed to make the density constant. */
    nasum = numaMakeConstant(0, w);  /* area under the curve above 1.0 */
    if (parity == 0) {
        for (i = n2 - 1; i >= 0; i--) {
            numaGetFValue(na3, i, &fval);
            if (fval < 1.0) break;
        }
        numaGetIValue(na4, i + 1, &x0);
        numaGetIValue(na4, n2 - 1, &x1);
        numaSetParameters(nasum, x0, 1);
        sum = 0.0;
        for (x = x0; x < x1; x++) {
            applyQuarticFit(ca, cb, cc, cd, ce, (l_float32)x, &y);
            sum += (y - 1.0);
            numaReplaceNumber(nasum, x, sum);
        }
        for (x = x1; x < w; x++)
            numaReplaceNumber(nasum, x, sum);
    } else {  /* parity == 1 */
        for (i = 0; i < n2; i++) {
            numaGetFValue(na3, i, &fval);
            if (fval < 1.0) break;
        }
        numaGetIValue(na4, 0, &x0);
        numaGetIValue(na4, i - 1, &x1);
        numaSetParameters(nasum, x0, 1);
        sum = 0.0;
        for (x = x1; x >= x0; x--) {
            applyQuarticFit(ca, cb, cc, cd, ce, (l_float32)x, &y);
            sum += (y - 1.0);
            numaReplaceNumber(nasum, x, sum);
        }
        for (x = x0; x >= 0; x--)
            numaReplaceNumber(nasum, x, sum);
    }

        /* Save the result in a fpix at the specified subsampling  */
    nx = dew->nx;
    ny = dew->ny;
    fpix = fpixCreate(nx, ny);
    del = (l_float32)w / (l_float32)nx;
    for (i = 0; i < ny; i++) {
        for (j = 0; j < nx; j++) {
            x = del * j;
            numaGetFValue(nasum, x, &fval);
            fpixSetPixel(fpix, j, i, fval);
        }
    }
    dew->sampydispar = fpix;
    dew->ysuccess = 1;

    numaDestroy(&na2);
    numaDestroy(&na3);
    numaDestroy(&na4);
    numaDestroy(&nasum);
    return 0;
}


/*----------------------------------------------------------------------*
 *                      Build line disparity model                     *
 *----------------------------------------------------------------------*/
/*!
 * \brief   dewarpBuildLineModel()
 *
 * \param[in]    dew
 * \param[in]    opensize    size of opening to remove perpendicular lines
 * \param[in]    debugfile   use NULL to skip writing this
 * \return  0 if OK, 1 if unable to build the model or on error
 *
 * <pre>
 * Notes:
 *      (1) This builds the horizontal and vertical disparity arrays
 *          for an input of ruled lines, typically for calibration.
 *          In book scanning, you could lay the ruled paper over a page.
 *          Then for that page and several below it, you can use the
 *          disparity correction of the line model to dewarp the pages.
 *      (2) The dew has been initialized with the image of ruled lines.
 *          These lines must be continuous, but we do a small amount
 *          of pre-processing here to insure that.
 *      (3) %opensize is typically about 8.  It must be larger than
 *          the thickness of the lines to be extracted.  This is the
 *          default value, which is applied if %opensize < 3.
 *      (4) Sets vsuccess = 1 and hsuccess = 1 if the vertical and/or
 *          horizontal disparity arrays build.
 *      (5) Similar to dewarpBuildPageModel(), except here the vertical
 *          and horizontal disparity arrays are both built from ruled lines.
 *          See notes there.
 * </pre>
 */
/* WILLUS MOD */
l_ok
dewarpBuildLineModel(L_DEWARP    *dew,
                     l_int32      opensize,
                     const char  *debugfile)
{
return(dewarpBuildLineModel_ex(dew,opensize,debugfile,2));
}

l_ok
dewarpBuildLineModel_ex(L_DEWARP    *dew,
                     l_int32      opensize,
                     const char  *debugfile,
                     l_int32      fit_order)
{
char     buf[64];
l_int32  i, j, bx, by, ret, nlines;
BOXA    *boxa;
PIX     *pixs, *pixh, *pixv, *pix, *pix1, *pix2;
PIXA    *pixa1, *pixa2;
PTA     *pta;
PTAA    *ptaa1, *ptaa2;

    if (!dew)
        return ERROR_INT("dew not defined", __func__, 1);
    if (opensize < 3) {
        L_WARNING("opensize should be >= 3; setting to 8\n", __func__);
        opensize = 8;  /* default */
    }

    dew->debug = (debugfile) ? 1 : 0;
    dew->vsuccess = dew->hsuccess = 0;
    pixs = dew->pixs;
    if (debugfile) {
        lept_rmdir("lept/dewline");  /* erase previous images */
        lept_mkdir("lept/dewline");
        lept_rmdir("lept/dewmod");  /* erase previous images */
        lept_mkdir("lept/dewmod");
        lept_mkdir("lept/dewarp");
        pixDisplayWithTitle(pixs, 0, 0, "pixs", 1);
        pixWriteDebug("/tmp/lept/dewline/001.png", pixs, IFF_PNG);
    }

        /* Extract and solidify the horizontal and vertical lines.  We use
         * the horizontal lines to derive the vertical disparity, and v.v.
         * Both disparities are computed using the vertical disparity
         * algorithm; the horizontal disparity is found from the
         * vertical lines by rotating them clockwise by 90 degrees.
         * On the first pass, we compute the horizontal disparity, from
         * the vertical lines, by rotating them by 90 degrees (so they
         * are horizontal) and computing the vertical disparity on them;
         * we rotate the resulting fpix array for the horizontal disparity
         * back by -90 degrees.  On the second pass, we compute the vertical
         * disparity from the horizontal lines in the usual fashion. */
    snprintf(buf, sizeof(buf), "d1.3 + c%d.1 + o%d.1", opensize - 2, opensize);
    pixh = pixMorphSequence(pixs, buf, 0);  /* horiz */
    snprintf(buf, sizeof(buf), "d3.1 + c1.%d + o1.%d", opensize - 2, opensize);
    pix1 = pixMorphSequence(pixs, buf, 0);  /* vert */
    pixv = pixRotateOrth(pix1, 1); /* vert rotated to horizontal */
    pixa1 = pixaCreate(2);
    pixaAddPix(pixa1, pixv, L_INSERT);  /* get horizontal disparity first */
    pixaAddPix(pixa1, pixh, L_INSERT);
    pixDestroy(&pix1);

        /*--------------------------------------------------------------*/
        /*    Process twice: first for horiz disparity, then for vert   */
        /*--------------------------------------------------------------*/
    for (i = 0; i < 2; i++) {
        pix = pixaGetPix(pixa1, i, L_CLONE);
        pixDisplay(pix, 0, 900);
        boxa = pixConnComp(pix, &pixa2, 8);
        nlines = boxaGetCount(boxa);
        boxaDestroy(&boxa);
        if (nlines < dew->minlines) {
            L_WARNING("only found %d lines\n", __func__, nlines);
            pixDestroy(&pix);
            pixaDestroy(&pixa1);
            continue;
        }

            /* Identify the pixels along the skeleton of each line */
        ptaa1 = ptaaCreate(nlines);
        for (j = 0; j < nlines; j++) {
            pixaGetBoxGeometry(pixa2, j, &bx, &by, NULL, NULL);
            pix1 = pixaGetPix(pixa2, j, L_CLONE);
            pta = dewarpGetMeanVerticals(pix1, bx, by);
            ptaaAddPta(ptaa1, pta, L_INSERT);
            pixDestroy(&pix1);
        }
        pixaDestroy(&pixa2);
        if (debugfile) {
            pix1 = pixConvertTo32(pix);
            pix2 = pixDisplayPtaa(pix1, ptaa1);
            snprintf(buf, sizeof(buf), "/tmp/lept/dewline/%03d.png", 2 + 2 * i);
            pixWriteDebug(buf, pix2, IFF_PNG);
            pixDestroy(&pix1);
            pixDestroy(&pix2);
        }

            /* Remove all lines that are not at least 0.75 times the length
             * of the longest line. */
/* WILLUS MOD */
/*
        ptaa2 = dewarpRemoveShortLines(pix, ptaa1, 0.75, DEBUG_SHORT_LINES);
        if (debugfile) {
            pix1 = pixConvertTo32(pix);
            pix2 = pixDisplayPtaa(pix1, ptaa2);
            snprintf(buf, sizeof(buf), "/tmp/lept/dewline/%03d.png", 3 + 2 * i);
            pixWriteDebug(buf, pix2, IFF_PNG);
            pixDestroy(&pix1);
            pixDestroy(&pix2);
        }
*/
ptaa2=ptaa1;
        ptaaDestroy(&ptaa1);
        nlines = ptaaGetCount(ptaa2);
        if (nlines < dew->minlines) {
            pixDestroy(&pix);
            ptaaDestroy(&ptaa2);
            L_WARNING("%d lines: too few to build model\n", __func__, nlines);
            continue;
        }

            /* Get the sampled 'vertical' disparity from the textline
             * centers.  The disparity array will push pixels vertically
             * so that each line is flat and centered at the y-position
             * of the mid-point. */
/* WILLUS MOD */
        ret = dewarpFindVertDisparity_ex(dew, ptaa2, 1 - i, fit_order);

            /* If i == 0, move the result to the horizontal disparity,
             * rotating it back by -90 degrees. */
        if (i == 0) {  /* horizontal disparity, really */
            if (ret) {
                L_WARNING("horizontal disparity not built\n", __func__);
            } else {
                L_INFO("hsuccess = 1\n", __func__);
                dew->samphdispar = fpixRotateOrth(dew->sampvdispar, 3);
                fpixDestroy(&dew->sampvdispar);
                if (debugfile)
                    lept_mv("/tmp/lept/dewarp/vert_disparity.pdf",
                            "lept/dewarp", "horiz_disparity.pdf", NULL);
            }
            dew->hsuccess = dew->vsuccess;
            dew->vsuccess = 0;
        } else {  /* i == 1 */
            if (ret)
                L_WARNING("vertical disparity not built\n", __func__);
            else
                L_INFO("vsuccess = 1\n", __func__);
        }
        ptaaDestroy(&ptaa2);
        pixDestroy(&pix);
    }
    pixaDestroy(&pixa1);

        /* Debug output */
    if (debugfile) {
        if (dew->vsuccess == 1) {
            dewarpPopulateFullRes(dew, NULL, 0, 0);
            pix1 = fpixRenderContours(dew->fullvdispar, 3.0, 0.15);
            pixWriteDebug("/tmp/lept/dewline/006.png", pix1, IFF_PNG);
            pixDisplay(pix1, 1000, 0);
            pixDestroy(&pix1);
        }
        if (dew->hsuccess == 1) {
            pix1 = fpixRenderContours(dew->fullhdispar, 3.0, 0.15);
            pixWriteDebug("/tmp/lept/dewline/007.png", pix1, IFF_PNG);
            pixDisplay(pix1, 1000, 0);
            pixDestroy(&pix1);
        }
        convertFilesToPdf("/tmp/lept/dewline", NULL, 135, 1.0, 0, 0,
                          "Dewarp Build Line Model", debugfile);
        lept_stderr("pdf file: %s\n", debugfile);
    }

    return 0;
}


/*----------------------------------------------------------------------*
 *                         Query model status                           *
 *----------------------------------------------------------------------*/
/*!
 * \brief   dewarpaModelStatus()
 *
 * \param[in]    dewa
 * \param[in]    pageno
 * \param[out]   pvsuccess    [optional] 1 on success
 * \param[out]   phsuccess    [optional] 1 on success
 * \return  0 if OK, 1 on error
 *
 * <pre>
 * Notes:
 *      (1) This tests if a model has been built, not if it is valid.
 * </pre>
 */
l_ok
dewarpaModelStatus(L_DEWARPA  *dewa,
                   l_int32     pageno,
                   l_int32    *pvsuccess,
                   l_int32    *phsuccess)
{
L_DEWARP  *dew;

    if (pvsuccess) *pvsuccess = 0;
    if (phsuccess) *phsuccess = 0;
    if (!dewa)
        return ERROR_INT("dewa not defined", __func__, 1);

    if ((dew = dewarpaGetDewarp(dewa, pageno)) == NULL)
        return ERROR_INT("dew not retrieved", __func__, 1);
    if (pvsuccess) *pvsuccess = dew->vsuccess;
    if (phsuccess) *phsuccess = dew->hsuccess;
    return 0;
}


/*----------------------------------------------------------------------*
 *                          Rendering helpers                           *
 *----------------------------------------------------------------------*/
/*!
 * \brief   pixRenderMidYs()
 *
 * \param[in]    pixs      32 bpp
 * \param[in]    namidys   y location of reference lines for vertical disparity
 * \param[in]    linew     width of rendered line; typ 2
 * \return  0 if OK, 1 on error
 */
static l_int32
pixRenderMidYs(PIX     *pixs,
               NUMA    *namidys,
               l_int32  linew)
{
l_int32   i, n, w, yval, rval, gval, bval;
PIXCMAP  *cmap;

    if (!pixs)
        return ERROR_INT("pixs not defined", __func__, 1);
    if (!namidys)
        return ERROR_INT("namidys not defined", __func__, 1);

    w = pixGetWidth(pixs);
    n = numaGetCount(namidys);
    cmap = pixcmapCreateRandom(8, 0, 0);
    for (i = 0; i < n; i++) {
        pixcmapGetColor(cmap, i % 256, &rval, &gval, &bval);
        numaGetIValue(namidys, i, &yval);
        pixRenderLineArb(pixs, 0, yval, w, yval, linew, rval, gval, bval);
    }
    pixcmapDestroy(&cmap);
    return 0;
}


/*!
 * \brief   pixRenderHorizEndPoints()
 *
 * \param[in]    pixs     32 bpp
 * \param[in]    ptal     left side line end points
 * \param[in]    ptar     right side line end points
 * \param[in]    color    0xrrggbb00
 * \return  0 if OK, 1 on error
 */
static l_int32
pixRenderHorizEndPoints(PIX      *pixs,
                        PTA      *ptal,
                        PTA      *ptar,
                        l_uint32  color)
{
PIX      *pixcirc;
PTA      *ptalt, *ptart, *ptacirc;

    if (!pixs)
        return ERROR_INT("pixs not defined", __func__, 1);
    if (!ptal || !ptar)
        return ERROR_INT("ptal and ptar not both defined", __func__, 1);

    ptacirc = generatePtaFilledCircle(5);
    pixcirc = pixGenerateFromPta(ptacirc, 11, 11);
    ptalt = ptaTranspose(ptal);
    ptart = ptaTranspose(ptar);

    pixDisplayPtaPattern(pixs, pixs, ptalt, pixcirc, 5, 5, color);
    pixDisplayPtaPattern(pixs, pixs, ptart, pixcirc, 5, 5, color);
    ptaDestroy(&ptacirc);
    ptaDestroy(&ptalt);
    ptaDestroy(&ptart);
    pixDestroy(&pixcirc);
    return 0;
}
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/*====================================================================*
 -  Copyright (C) 2001 Leptonica.  All rights reserved.
 -
 -  Redistribution and use in source and binary forms, with or without
 -  modification, are permitted provided that the following conditions
 -  are met:
 -  1. Redistributions of source code must retain the above copyright
 -     notice, this list of conditions and the following disclaimer.
 -  2. Redistributions in binary form must reproduce the above
 -     copyright notice, this list of conditions and the following
 -     disclaimer in the documentation and/or other materials
 -     provided with the distribution.
 -
 -  THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
 -  ``AS IS'' AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
 -  LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
 -  A PARTICULAR PURPOSE ARE DISCLAIMED.  IN NO EVENT SHALL ANY
 -  CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
 -  EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
 -  PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
 -  PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY
 -  OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
 -  NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
 -  SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
 *====================================================================*/

#ifndef  LEPTONICA_ALLHEADERS_H
#define  LEPTONICA_ALLHEADERS_H


#define LIBLEPT_MAJOR_VERSION   1
#define LIBLEPT_MINOR_VERSION   83
#define LIBLEPT_PATCH_VERSION   0

#include "alltypes.h"

#ifndef NO_PROTOS
/*
 *  These prototypes were autogen'd by xtractprotos, v. 1.5
 */
#ifdef __cplusplus
extern "C" {
#endif  /* __cplusplus */

LEPT_DLL extern PIX * pixCleanBackgroundToWhite ( PIX *pixs, PIX *pixim, PIX *pixg, l_float32 gamma, l_int32 blackval, l_int32 whiteval );
LEPT_DLL extern PIX * pixBackgroundNormSimple ( PIX *pixs, PIX *pixim, PIX *pixg );
LEPT_DLL extern PIX * pixBackgroundNorm ( PIX *pixs, PIX *pixim, PIX *pixg, l_int32 sx, l_int32 sy, l_int32 thresh, l_int32 mincount, l_int32 bgval, l_int32 smoothx, l_int32 smoothy );
LEPT_DLL extern PIX * pixBackgroundNormMorph ( PIX *pixs, PIX *pixim, l_int32 reduction, l_int32 size, l_int32 bgval );
LEPT_DLL extern l_ok pixBackgroundNormGrayArray ( PIX *pixs, PIX *pixim, l_int32 sx, l_int32 sy, l_int32 thresh, l_int32 mincount, l_int32 bgval, l_int32 smoothx, l_int32 smoothy, PIX **ppixd );
LEPT_DLL extern l_ok pixBackgroundNormRGBArrays ( PIX *pixs, PIX *pixim, PIX *pixg, l_int32 sx, l_int32 sy, l_int32 thresh, l_int32 mincount, l_int32 bgval, l_int32 smoothx, l_int32 smoothy, PIX **ppixr, PIX **ppixg, PIX **ppixb );
LEPT_DLL extern l_ok pixBackgroundNormGrayArrayMorph ( PIX *pixs, PIX *pixim, l_int32 reduction, l_int32 size, l_int32 bgval, PIX **ppixd );
LEPT_DLL extern l_ok pixBackgroundNormRGBArraysMorph ( PIX *pixs, PIX *pixim, l_int32 reduction, l_int32 size, l_int32 bgval, PIX **ppixr, PIX **ppixg, PIX **ppixb );
LEPT_DLL extern l_ok pixGetBackgroundGrayMap ( PIX *pixs, PIX *pixim, l_int32 sx, l_int32 sy, l_int32 thresh, l_int32 mincount, PIX **ppixd );
LEPT_DLL extern l_ok pixGetBackgroundRGBMap ( PIX *pixs, PIX *pixim, PIX *pixg, l_int32 sx, l_int32 sy, l_int32 thresh, l_int32 mincount, PIX **ppixmr, PIX **ppixmg, PIX **ppixmb );
LEPT_DLL extern l_ok pixGetBackgroundGrayMapMorph ( PIX *pixs, PIX *pixim, l_int32 reduction, l_int32 size, PIX **ppixm );
LEPT_DLL extern l_ok pixGetBackgroundRGBMapMorph ( PIX *pixs, PIX *pixim, l_int32 reduction, l_int32 size, PIX **ppixmr, PIX **ppixmg, PIX **ppixmb );
LEPT_DLL extern l_ok pixFillMapHoles ( PIX *pix, l_int32 nx, l_int32 ny, l_int32 filltype );
LEPT_DLL extern PIX * pixExtendByReplication ( PIX *pixs, l_int32 addw, l_int32 addh );
LEPT_DLL extern l_ok pixSmoothConnectedRegions ( PIX *pixs, PIX *pixm, l_int32 factor );
LEPT_DLL extern PIX * pixGetInvBackgroundMap ( PIX *pixs, l_int32 bgval, l_int32 smoothx, l_int32 smoothy );
LEPT_DLL extern PIX * pixApplyInvBackgroundGrayMap ( PIX *pixs, PIX *pixm, l_int32 sx, l_int32 sy );
LEPT_DLL extern PIX * pixApplyInvBackgroundRGBMap ( PIX *pixs, PIX *pixmr, PIX *pixmg, PIX *pixmb, l_int32 sx, l_int32 sy );
LEPT_DLL extern PIX * pixApplyVariableGrayMap ( PIX *pixs, PIX *pixg, l_int32 target );
LEPT_DLL extern PIX * pixGlobalNormRGB ( PIX *pixd, PIX *pixs, l_int32 rval, l_int32 gval, l_int32 bval, l_int32 mapval );
LEPT_DLL extern PIX * pixGlobalNormNoSatRGB ( PIX *pixd, PIX *pixs, l_int32 rval, l_int32 gval, l_int32 bval, l_int32 factor, l_float32 rank );
LEPT_DLL extern l_ok pixThresholdSpreadNorm ( PIX *pixs, l_int32 filtertype, l_int32 edgethresh, l_int32 smoothx, l_int32 smoothy, l_float32 gamma, l_int32 minval, l_int32 maxval, l_int32 targetthresh, PIX **ppixth, PIX **ppixb, PIX **ppixd );
LEPT_DLL extern PIX * pixBackgroundNormFlex ( PIX *pixs, l_int32 sx, l_int32 sy, l_int32 smoothx, l_int32 smoothy, l_int32 delta );
LEPT_DLL extern PIX * pixContrastNorm ( PIX *pixd, PIX *pixs, l_int32 sx, l_int32 sy, l_int32 mindiff, l_int32 smoothx, l_int32 smoothy );
LEPT_DLL extern PIX * pixAffineSampledPta ( PIX *pixs, PTA *ptad, PTA *ptas, l_int32 incolor );
LEPT_DLL extern PIX * pixAffineSampled ( PIX *pixs, l_float32 *vc, l_int32 incolor );
LEPT_DLL extern PIX * pixAffinePta ( PIX *pixs, PTA *ptad, PTA *ptas, l_int32 incolor );
LEPT_DLL extern PIX * pixAffine ( PIX *pixs, l_float32 *vc, l_int32 incolor );
LEPT_DLL extern PIX * pixAffinePtaColor ( PIX *pixs, PTA *ptad, PTA *ptas, l_uint32 colorval );
LEPT_DLL extern PIX * pixAffineColor ( PIX *pixs, l_float32 *vc, l_uint32 colorval );
LEPT_DLL extern PIX * pixAffinePtaGray ( PIX *pixs, PTA *ptad, PTA *ptas, l_uint8 grayval );
LEPT_DLL extern PIX * pixAffineGray ( PIX *pixs, l_float32 *vc, l_uint8 grayval );
LEPT_DLL extern PIX * pixAffinePtaWithAlpha ( PIX *pixs, PTA *ptad, PTA *ptas, PIX *pixg, l_float32 fract, l_int32 border );
LEPT_DLL extern l_ok getAffineXformCoeffs ( PTA *ptas, PTA *ptad, l_float32 **pvc );
LEPT_DLL extern l_ok affineInvertXform ( l_float32 *vc, l_float32 **pvci );
LEPT_DLL extern l_ok affineXformSampledPt ( l_float32 *vc, l_int32 x, l_int32 y, l_int32 *pxp, l_int32 *pyp );
LEPT_DLL extern l_ok affineXformPt ( l_float32 *vc, l_int32 x, l_int32 y, l_float32 *pxp, l_float32 *pyp );
LEPT_DLL extern l_ok linearInterpolatePixelColor ( l_uint32 *datas, l_int32 wpls, l_int32 w, l_int32 h, l_float32 x, l_float32 y, l_uint32 colorval, l_uint32 *pval );
LEPT_DLL extern l_ok linearInterpolatePixelGray ( l_uint32 *datas, l_int32 wpls, l_int32 w, l_int32 h, l_float32 x, l_float32 y, l_int32 grayval, l_int32 *pval );
LEPT_DLL extern l_int32 gaussjordan ( l_float32 **a, l_float32 *b, l_int32 n );
LEPT_DLL extern PIX * pixAffineSequential ( PIX *pixs, PTA *ptad, PTA *ptas, l_int32 bw, l_int32 bh );
LEPT_DLL extern l_float32 * createMatrix2dTranslate ( l_float32 transx, l_float32 transy );
LEPT_DLL extern l_float32 * createMatrix2dScale ( l_float32 scalex, l_float32 scaley );
LEPT_DLL extern l_float32 * createMatrix2dRotate ( l_float32 xc, l_float32 yc, l_float32 angle );
LEPT_DLL extern PTA * ptaTranslate ( PTA *ptas, l_float32 transx, l_float32 transy );
LEPT_DLL extern PTA * ptaScale ( PTA *ptas, l_float32 scalex, l_float32 scaley );
LEPT_DLL extern PTA * ptaRotate ( PTA *ptas, l_float32 xc, l_float32 yc, l_float32 angle );
LEPT_DLL extern BOXA * boxaTranslate ( BOXA *boxas, l_float32 transx, l_float32 transy );
LEPT_DLL extern BOXA * boxaScale ( BOXA *boxas, l_float32 scalex, l_float32 scaley );
LEPT_DLL extern BOXA * boxaRotate ( BOXA *boxas, l_float32 xc, l_float32 yc, l_float32 angle );
LEPT_DLL extern PTA * ptaAffineTransform ( PTA *ptas, l_float32 *mat );
LEPT_DLL extern BOXA * boxaAffineTransform ( BOXA *boxas, l_float32 *mat );
LEPT_DLL extern l_ok l_productMatVec ( l_float32 *mat, l_float32 *vecs, l_float32 *vecd, l_int32 size );
LEPT_DLL extern l_ok l_productMat2 ( l_float32 *mat1, l_float32 *mat2, l_float32 *matd, l_int32 size );
LEPT_DLL extern l_ok l_productMat3 ( l_float32 *mat1, l_float32 *mat2, l_float32 *mat3, l_float32 *matd, l_int32 size );
LEPT_DLL extern l_ok l_productMat4 ( l_float32 *mat1, l_float32 *mat2, l_float32 *mat3, l_float32 *mat4, l_float32 *matd, l_int32 size );
LEPT_DLL extern l_int32 l_getDataBit ( const void *line, l_int32 n );
LEPT_DLL extern void l_setDataBit ( void *line, l_int32 n );
LEPT_DLL extern void l_clearDataBit ( void *line, l_int32 n );
LEPT_DLL extern void l_setDataBitVal ( void *line, l_int32 n, l_int32 val );
LEPT_DLL extern l_int32 l_getDataDibit ( const void *line, l_int32 n );
LEPT_DLL extern void l_setDataDibit ( void *line, l_int32 n, l_int32 val );
LEPT_DLL extern void l_clearDataDibit ( void *line, l_int32 n );
LEPT_DLL extern l_int32 l_getDataQbit ( const void *line, l_int32 n );
LEPT_DLL extern void l_setDataQbit ( void *line, l_int32 n, l_int32 val );
LEPT_DLL extern void l_clearDataQbit ( void *line, l_int32 n );
LEPT_DLL extern l_int32 l_getDataByte ( const void *line, l_int32 n );
LEPT_DLL extern void l_setDataByte ( void *line, l_int32 n, l_int32 val );
LEPT_DLL extern l_int32 l_getDataTwoBytes ( const void *line, l_int32 n );
LEPT_DLL extern void l_setDataTwoBytes ( void *line, l_int32 n, l_int32 val );
LEPT_DLL extern l_int32 l_getDataFourBytes ( const void *line, l_int32 n );
LEPT_DLL extern void l_setDataFourBytes ( void *line, l_int32 n, l_int32 val );
LEPT_DLL extern char * barcodeDispatchDecoder ( char *barstr, l_int32 format, l_int32 debugflag );
LEPT_DLL extern l_int32 barcodeFormatIsSupported ( l_int32 format );
LEPT_DLL extern NUMA * pixFindBaselines ( PIX *pixs, PTA **ppta, PIXA *pixadb );
LEPT_DLL extern PIX * pixDeskewLocal ( PIX *pixs, l_int32 nslices, l_int32 redsweep, l_int32 redsearch, l_float32 sweeprange, l_float32 sweepdelta, l_float32 minbsdelta );
LEPT_DLL extern l_ok pixGetLocalSkewTransform ( PIX *pixs, l_int32 nslices, l_int32 redsweep, l_int32 redsearch, l_float32 sweeprange, l_float32 sweepdelta, l_float32 minbsdelta, PTA **pptas, PTA **pptad );
LEPT_DLL extern NUMA * pixGetLocalSkewAngles ( PIX *pixs, l_int32 nslices, l_int32 redsweep, l_int32 redsearch, l_float32 sweeprange, l_float32 sweepdelta, l_float32 minbsdelta, l_float32 *pa, l_float32 *pb, l_int32 debug );
LEPT_DLL extern L_BBUFFER * bbufferCreate ( const l_uint8 *indata, l_int32 nalloc );
LEPT_DLL extern void bbufferDestroy ( L_BBUFFER **pbb );
LEPT_DLL extern l_uint8 * bbufferDestroyAndSaveData ( L_BBUFFER **pbb, size_t *pnbytes );
LEPT_DLL extern l_ok bbufferRead ( L_BBUFFER *bb, l_uint8 *src, l_int32 nbytes );
LEPT_DLL extern l_ok bbufferReadStream ( L_BBUFFER *bb, FILE *fp, l_int32 nbytes );
LEPT_DLL extern l_ok bbufferExtendArray ( L_BBUFFER *bb, l_int32 nbytes );
LEPT_DLL extern l_ok bbufferWrite ( L_BBUFFER *bb, l_uint8 *dest, size_t nbytes, size_t *pnout );
LEPT_DLL extern l_ok bbufferWriteStream ( L_BBUFFER *bb, FILE *fp, size_t nbytes, size_t *pnout );
LEPT_DLL extern PIX * pixBilateral ( PIX *pixs, l_float32 spatial_stdev, l_float32 range_stdev, l_int32 ncomps, l_int32 reduction );
LEPT_DLL extern PIX * pixBilateralGray ( PIX *pixs, l_float32 spatial_stdev, l_float32 range_stdev, l_int32 ncomps, l_int32 reduction );
LEPT_DLL extern PIX * pixBilateralExact ( PIX *pixs, L_KERNEL *spatial_kel, L_KERNEL *range_kel );
LEPT_DLL extern PIX * pixBilateralGrayExact ( PIX *pixs, L_KERNEL *spatial_kel, L_KERNEL *range_kel );
LEPT_DLL extern PIX* pixBlockBilateralExact ( PIX *pixs, l_float32 spatial_stdev, l_float32 range_stdev );
LEPT_DLL extern L_KERNEL * makeRangeKernel ( l_float32 range_stdev );
LEPT_DLL extern PIX * pixBilinearSampledPta ( PIX *pixs, PTA *ptad, PTA *ptas, l_int32 incolor );
LEPT_DLL extern PIX * pixBilinearSampled ( PIX *pixs, l_float32 *vc, l_int32 incolor );
LEPT_DLL extern PIX * pixBilinearPta ( PIX *pixs, PTA *ptad, PTA *ptas, l_int32 incolor );
LEPT_DLL extern PIX * pixBilinear ( PIX *pixs, l_float32 *vc, l_int32 incolor );
LEPT_DLL extern PIX * pixBilinearPtaColor ( PIX *pixs, PTA *ptad, PTA *ptas, l_uint32 colorval );
LEPT_DLL extern PIX * pixBilinearColor ( PIX *pixs, l_float32 *vc, l_uint32 colorval );
LEPT_DLL extern PIX * pixBilinearPtaGray ( PIX *pixs, PTA *ptad, PTA *ptas, l_uint8 grayval );
LEPT_DLL extern PIX * pixBilinearGray ( PIX *pixs, l_float32 *vc, l_uint8 grayval );
LEPT_DLL extern PIX * pixBilinearPtaWithAlpha ( PIX *pixs, PTA *ptad, PTA *ptas, PIX *pixg, l_float32 fract, l_int32 border );
LEPT_DLL extern l_ok getBilinearXformCoeffs ( PTA *ptas, PTA *ptad, l_float32 **pvc );
LEPT_DLL extern l_ok bilinearXformSampledPt ( l_float32 *vc, l_int32 x, l_int32 y, l_int32 *pxp, l_int32 *pyp );
LEPT_DLL extern l_ok bilinearXformPt ( l_float32 *vc, l_int32 x, l_int32 y, l_float32 *pxp, l_float32 *pyp );
LEPT_DLL extern l_ok pixOtsuAdaptiveThreshold ( PIX *pixs, l_int32 sx, l_int32 sy, l_int32 smoothx, l_int32 smoothy, l_float32 scorefract, PIX **ppixth, PIX **ppixd );
LEPT_DLL extern PIX * pixOtsuThreshOnBackgroundNorm ( PIX *pixs, PIX *pixim, l_int32 sx, l_int32 sy, l_int32 thresh, l_int32 mincount, l_int32 bgval, l_int32 smoothx, l_int32 smoothy, l_float32 scorefract, l_int32 *pthresh );
LEPT_DLL extern PIX * pixMaskedThreshOnBackgroundNorm ( PIX *pixs, PIX *pixim, l_int32 sx, l_int32 sy, l_int32 thresh, l_int32 mincount, l_int32 smoothx, l_int32 smoothy, l_float32 scorefract, l_int32 *pthresh );
LEPT_DLL extern l_ok pixSauvolaBinarizeTiled ( PIX *pixs, l_int32 whsize, l_float32 factor, l_int32 nx, l_int32 ny, PIX **ppixth, PIX **ppixd );
LEPT_DLL extern l_ok pixSauvolaBinarize ( PIX *pixs, l_int32 whsize, l_float32 factor, l_int32 addborder, PIX **ppixm, PIX **ppixsd, PIX **ppixth, PIX **ppixd );
LEPT_DLL extern PIX * pixSauvolaOnContrastNorm ( PIX *pixs, l_int32 mindiff, PIX **ppixn, PIX **ppixth );
LEPT_DLL extern PIX * pixThreshOnDoubleNorm ( PIX *pixs, l_int32 mindiff );
LEPT_DLL extern l_ok pixThresholdByConnComp ( PIX *pixs, PIX *pixm, l_int32 start, l_int32 end, l_int32 incr, l_float32 thresh48, l_float32 threshdiff, l_int32 *pglobthresh, PIX **ppixd, l_int32 debugflag );
LEPT_DLL extern l_ok pixThresholdByHisto ( PIX *pixs, l_int32 factor, l_int32 halfw, l_int32 skip, l_int32 *pthresh, PIX **ppixd, NUMA **pnahisto, PIX **ppixhisto );
LEPT_DLL extern PIX * pixExpandBinaryReplicate ( PIX *pixs, l_int32 xfact, l_int32 yfact );
LEPT_DLL extern PIX * pixExpandBinaryPower2 ( PIX *pixs, l_int32 factor );
LEPT_DLL extern PIX * pixReduceBinary2 ( PIX *pixs, l_uint8 *intab );
LEPT_DLL extern PIX * pixReduceRankBinaryCascade ( PIX *pixs, l_int32 level1, l_int32 level2, l_int32 level3, l_int32 level4 );
LEPT_DLL extern PIX * pixReduceRankBinary2 ( PIX *pixs, l_int32 level, l_uint8 *intab );
LEPT_DLL extern l_uint8 * makeSubsampleTab2x ( void );
LEPT_DLL extern PIX * pixBlend ( PIX *pixs1, PIX *pixs2, l_int32 x, l_int32 y, l_float32 fract );
LEPT_DLL extern PIX * pixBlendMask ( PIX *pixd, PIX *pixs1, PIX *pixs2, l_int32 x, l_int32 y, l_float32 fract, l_int32 type );
LEPT_DLL extern PIX * pixBlendGray ( PIX *pixd, PIX *pixs1, PIX *pixs2, l_int32 x, l_int32 y, l_float32 fract, l_int32 type, l_int32 transparent, l_uint32 transpix );
LEPT_DLL extern PIX * pixBlendGrayInverse ( PIX *pixd, PIX *pixs1, PIX *pixs2, l_int32 x, l_int32 y, l_float32 fract );
LEPT_DLL extern PIX * pixBlendColor ( PIX *pixd, PIX *pixs1, PIX *pixs2, l_int32 x, l_int32 y, l_float32 fract, l_int32 transparent, l_uint32 transpix );
LEPT_DLL extern PIX * pixBlendColorByChannel ( PIX *pixd, PIX *pixs1, PIX *pixs2, l_int32 x, l_int32 y, l_float32 rfract, l_float32 gfract, l_float32 bfract, l_int32 transparent, l_uint32 transpix );
LEPT_DLL extern PIX * pixBlendGrayAdapt ( PIX *pixd, PIX *pixs1, PIX *pixs2, l_int32 x, l_int32 y, l_float32 fract, l_int32 shift );
LEPT_DLL extern PIX * pixFadeWithGray ( PIX *pixs, PIX *pixb, l_float32 factor, l_int32 type );
LEPT_DLL extern PIX * pixBlendHardLight ( PIX *pixd, PIX *pixs1, PIX *pixs2, l_int32 x, l_int32 y, l_float32 fract );
LEPT_DLL extern l_ok pixBlendCmap ( PIX *pixs, PIX *pixb, l_int32 x, l_int32 y, l_int32 sindex );
LEPT_DLL extern PIX * pixBlendWithGrayMask ( PIX *pixs1, PIX *pixs2, PIX *pixg, l_int32 x, l_int32 y );
LEPT_DLL extern PIX * pixBlendBackgroundToColor ( PIX *pixd, PIX *pixs, BOX *box, l_uint32 color, l_float32 gamma, l_int32 minval, l_int32 maxval );
LEPT_DLL extern PIX * pixMultiplyByColor ( PIX *pixd, PIX *pixs, BOX *box, l_uint32 color );
LEPT_DLL extern PIX * pixAlphaBlendUniform ( PIX *pixs, l_uint32 color );
LEPT_DLL extern PIX * pixAddAlphaToBlend ( PIX *pixs, l_float32 fract, l_int32 invert );
LEPT_DLL extern PIX * pixSetAlphaOverWhite ( PIX *pixs );
LEPT_DLL extern l_ok pixLinearEdgeFade ( PIX *pixs, l_int32 dir, l_int32 fadeto, l_float32 distfract, l_float32 maxfade );
LEPT_DLL extern L_BMF * bmfCreate ( const char *dir, l_int32 fontsize );
LEPT_DLL extern void bmfDestroy ( L_BMF **pbmf );
LEPT_DLL extern PIX * bmfGetPix ( L_BMF *bmf, char chr );
LEPT_DLL extern l_ok bmfGetWidth ( L_BMF *bmf, char chr, l_int32 *pw );
LEPT_DLL extern l_ok bmfGetBaseline ( L_BMF *bmf, char chr, l_int32 *pbaseline );
LEPT_DLL extern PIXA * pixaGetFont ( const char *dir, l_int32 fontsize, l_int32 *pbl0, l_int32 *pbl1, l_int32 *pbl2 );
LEPT_DLL extern l_ok pixaSaveFont ( const char *indir, const char *outdir, l_int32 fontsize );
LEPT_DLL extern PIX * pixReadStreamBmp ( FILE *fp );
LEPT_DLL extern PIX * pixReadMemBmp ( const l_uint8 *cdata, size_t size );
LEPT_DLL extern l_ok pixWriteStreamBmp ( FILE *fp, PIX *pix );
LEPT_DLL extern l_ok pixWriteMemBmp ( l_uint8 **pfdata, size_t *pfsize, PIX *pixs );
LEPT_DLL extern PIXA * l_bootnum_gen1 ( void );
LEPT_DLL extern PIXA * l_bootnum_gen2 ( void );
LEPT_DLL extern PIXA * l_bootnum_gen3 ( void );
LEPT_DLL extern PIXA * l_bootnum_gen4 ( l_int32 nsamp );
LEPT_DLL extern BOX * boxCreate ( l_int32 x, l_int32 y, l_int32 w, l_int32 h );
LEPT_DLL extern BOX * boxCreateValid ( l_int32 x, l_int32 y, l_int32 w, l_int32 h );
LEPT_DLL extern BOX * boxCopy ( BOX *box );
LEPT_DLL extern BOX * boxClone ( BOX *box );
LEPT_DLL extern void boxDestroy ( BOX **pbox );
LEPT_DLL extern l_ok boxGetGeometry ( const BOX *box, l_int32 *px, l_int32 *py, l_int32 *pw, l_int32 *ph );
LEPT_DLL extern l_ok boxSetGeometry ( BOX *box, l_int32 x, l_int32 y, l_int32 w, l_int32 h );
LEPT_DLL extern l_ok boxGetSideLocations ( const BOX *box, l_int32 *pl, l_int32 *pr, l_int32 *pt, l_int32 *pb );
LEPT_DLL extern l_ok boxSetSideLocations ( BOX *box, l_int32 l, l_int32 r, l_int32 t, l_int32 b );
LEPT_DLL extern l_ok boxIsValid ( BOX *box, l_int32 *pvalid );
LEPT_DLL extern BOXA * boxaCreate ( l_int32 n );
LEPT_DLL extern BOXA * boxaCopy ( BOXA *boxa, l_int32 copyflag );
LEPT_DLL extern void boxaDestroy ( BOXA **pboxa );
LEPT_DLL extern l_ok boxaAddBox ( BOXA *boxa, BOX *box, l_int32 copyflag );
LEPT_DLL extern l_ok boxaExtendArray ( BOXA *boxa );
LEPT_DLL extern l_ok boxaExtendArrayToSize ( BOXA *boxa, size_t size );
LEPT_DLL extern l_int32 boxaGetCount ( const BOXA *boxa );
LEPT_DLL extern l_int32 boxaGetValidCount ( BOXA *boxa );
LEPT_DLL extern BOX * boxaGetBox ( BOXA *boxa, l_int32 index, l_int32 accessflag );
LEPT_DLL extern BOX * boxaGetValidBox ( BOXA *boxa, l_int32 index, l_int32 accessflag );
LEPT_DLL extern NUMA * boxaFindInvalidBoxes ( BOXA *boxa );
LEPT_DLL extern l_ok boxaGetBoxGeometry ( BOXA *boxa, l_int32 index, l_int32 *px, l_int32 *py, l_int32 *pw, l_int32 *ph );
LEPT_DLL extern l_ok boxaIsFull ( BOXA *boxa, l_int32 *pfull );
LEPT_DLL extern l_ok boxaReplaceBox ( BOXA *boxa, l_int32 index, BOX *box );
LEPT_DLL extern l_ok boxaInsertBox ( BOXA *boxa, l_int32 index, BOX *box );
LEPT_DLL extern l_ok boxaRemoveBox ( BOXA *boxa, l_int32 index );
LEPT_DLL extern l_ok boxaRemoveBoxAndSave ( BOXA *boxa, l_int32 index, BOX **pbox );
LEPT_DLL extern BOXA * boxaSaveValid ( BOXA *boxas, l_int32 copyflag );
LEPT_DLL extern l_ok boxaInitFull ( BOXA *boxa, BOX *box );
LEPT_DLL extern l_ok boxaClear ( BOXA *boxa );
LEPT_DLL extern BOXAA * boxaaCreate ( l_int32 n );
LEPT_DLL extern BOXAA * boxaaCopy ( BOXAA *baas, l_int32 copyflag );
LEPT_DLL extern void boxaaDestroy ( BOXAA **pbaa );
LEPT_DLL extern l_ok boxaaAddBoxa ( BOXAA *baa, BOXA *ba, l_int32 copyflag );
LEPT_DLL extern l_ok boxaaExtendArray ( BOXAA *baa );
LEPT_DLL extern l_ok boxaaExtendArrayToSize ( BOXAA *baa, l_int32 size );
LEPT_DLL extern l_int32 boxaaGetCount ( BOXAA *baa );
LEPT_DLL extern l_int32 boxaaGetBoxCount ( BOXAA *baa );
LEPT_DLL extern BOXA * boxaaGetBoxa ( BOXAA *baa, l_int32 index, l_int32 accessflag );
LEPT_DLL extern BOX * boxaaGetBox ( BOXAA *baa, l_int32 iboxa, l_int32 ibox, l_int32 accessflag );
LEPT_DLL extern l_ok boxaaInitFull ( BOXAA *baa, BOXA *boxa );
LEPT_DLL extern l_ok boxaaExtendWithInit ( BOXAA *baa, l_int32 maxindex, BOXA *boxa );
LEPT_DLL extern l_ok boxaaReplaceBoxa ( BOXAA *baa, l_int32 index, BOXA *boxa );
LEPT_DLL extern l_ok boxaaInsertBoxa ( BOXAA *baa, l_int32 index, BOXA *boxa );
LEPT_DLL extern l_ok boxaaRemoveBoxa ( BOXAA *baa, l_int32 index );
LEPT_DLL extern l_ok boxaaAddBox ( BOXAA *baa, l_int32 index, BOX *box, l_int32 accessflag );
LEPT_DLL extern BOXAA * boxaaReadFromFiles ( const char *dirname, const char *substr, l_int32 first, l_int32 nfiles );
LEPT_DLL extern BOXAA * boxaaRead ( const char *filename );
LEPT_DLL extern BOXAA * boxaaReadStream ( FILE *fp );
LEPT_DLL extern BOXAA * boxaaReadMem ( const l_uint8 *data, size_t size );
LEPT_DLL extern l_ok boxaaWrite ( const char *filename, BOXAA *baa );
LEPT_DLL extern l_ok boxaaWriteStream ( FILE *fp, BOXAA *baa );
LEPT_DLL extern l_ok boxaaWriteMem ( l_uint8 **pdata, size_t *psize, BOXAA *baa );
LEPT_DLL extern BOXA * boxaRead ( const char *filename );
LEPT_DLL extern BOXA * boxaReadStream ( FILE *fp );
LEPT_DLL extern BOXA * boxaReadMem ( const l_uint8 *data, size_t size );
LEPT_DLL extern l_ok boxaWriteDebug ( const char *filename, BOXA *boxa );
LEPT_DLL extern l_ok boxaWrite ( const char *filename, BOXA *boxa );
LEPT_DLL extern l_ok boxaWriteStream ( FILE *fp, BOXA *boxa );
LEPT_DLL extern l_ok boxaWriteStderr ( BOXA *boxa );
LEPT_DLL extern l_ok boxaWriteMem ( l_uint8 **pdata, size_t *psize, BOXA *boxa );
LEPT_DLL extern l_ok boxPrintStreamInfo ( FILE *fp, BOX *box );
LEPT_DLL extern l_ok boxContains ( BOX *box1, BOX *box2, l_int32 *presult );
LEPT_DLL extern l_ok boxIntersects ( BOX *box1, BOX *box2, l_int32 *presult );
LEPT_DLL extern BOXA * boxaContainedInBox ( BOXA *boxas, BOX *box );
LEPT_DLL extern l_ok boxaContainedInBoxCount ( BOXA *boxa, BOX *box, l_int32 *pcount );
LEPT_DLL extern l_ok boxaContainedInBoxa ( BOXA *boxa1, BOXA *boxa2, l_int32 *pcontained );
LEPT_DLL extern BOXA * boxaIntersectsBox ( BOXA *boxas, BOX *box );
LEPT_DLL extern l_ok boxaIntersectsBoxCount ( BOXA *boxa, BOX *box, l_int32 *pcount );
LEPT_DLL extern BOXA * boxaClipToBox ( BOXA *boxas, BOX *box );
LEPT_DLL extern BOXA * boxaCombineOverlaps ( BOXA *boxas, PIXA *pixadb );
LEPT_DLL extern l_ok boxaCombineOverlapsInPair ( BOXA *boxas1, BOXA *boxas2, BOXA **pboxad1, BOXA **pboxad2, PIXA *pixadb );
LEPT_DLL extern BOX * boxOverlapRegion ( BOX *box1, BOX *box2 );
LEPT_DLL extern BOX * boxBoundingRegion ( BOX *box1, BOX *box2 );
LEPT_DLL extern l_ok boxOverlapFraction ( BOX *box1, BOX *box2, l_float32 *pfract );
LEPT_DLL extern l_ok boxOverlapArea ( BOX *box1, BOX *box2, l_int32 *parea );
LEPT_DLL extern BOXA * boxaHandleOverlaps ( BOXA *boxas, l_int32 op, l_int32 range, l_float32 min_overlap, l_float32 max_ratio, NUMA **pnamap );
LEPT_DLL extern l_ok boxOverlapDistance ( BOX *box1, BOX *box2, l_int32 *ph_ovl, l_int32 *pv_ovl );
LEPT_DLL extern l_ok boxSeparationDistance ( BOX *box1, BOX *box2, l_int32 *ph_sep, l_int32 *pv_sep );
LEPT_DLL extern l_ok boxCompareSize ( BOX *box1, BOX *box2, l_int32 type, l_int32 *prel );
LEPT_DLL extern l_ok boxContainsPt ( BOX *box, l_float32 x, l_float32 y, l_int32 *pcontains );
LEPT_DLL extern BOX * boxaGetNearestToPt ( BOXA *boxa, l_int32 x, l_int32 y );
LEPT_DLL extern BOX * boxaGetNearestToLine ( BOXA *boxa, l_int32 x, l_int32 y );
LEPT_DLL extern l_ok boxaFindNearestBoxes ( BOXA *boxa, l_int32 dist_select, l_int32 range, NUMAA **pnaaindex, NUMAA **pnaadist );
LEPT_DLL extern l_ok boxaGetNearestByDirection ( BOXA *boxa, l_int32 i, l_int32 dir, l_int32 dist_select, l_int32 range, l_int32 *pindex, l_int32 *pdist );
LEPT_DLL extern l_ok boxGetCenter ( const BOX *box, l_float32 *pcx, l_float32 *pcy );
LEPT_DLL extern l_ok boxIntersectByLine ( const BOX *box, l_int32 x, l_int32 y, l_float32 slope, l_int32 *px1, l_int32 *py1, l_int32 *px2, l_int32 *py2, l_int32 *pn );
LEPT_DLL extern BOX * boxClipToRectangle ( BOX *box, l_int32 wi, l_int32 hi );
LEPT_DLL extern l_ok boxClipToRectangleParams ( BOX *box, l_int32 w, l_int32 h, l_int32 *pxstart, l_int32 *pystart, l_int32 *pxend, l_int32 *pyend, l_int32 *pbw, l_int32 *pbh );
LEPT_DLL extern BOX * boxRelocateOneSide ( BOX *boxd, BOX *boxs, l_int32 loc, l_int32 sideflag );
LEPT_DLL extern BOXA * boxaAdjustSides ( BOXA *boxas, l_int32 delleft, l_int32 delright, l_int32 deltop, l_int32 delbot );
LEPT_DLL extern l_ok boxaAdjustBoxSides ( BOXA *boxa, l_int32 index, l_int32 delleft, l_int32 delright, l_int32 deltop, l_int32 delbot );
LEPT_DLL extern BOX * boxAdjustSides ( BOX *boxd, BOX *boxs, l_int32 delleft, l_int32 delright, l_int32 deltop, l_int32 delbot );
LEPT_DLL extern BOXA * boxaSetSide ( BOXA *boxad, BOXA *boxas, l_int32 side, l_int32 val, l_int32 thresh );
LEPT_DLL extern l_ok boxSetSide ( BOX *boxs, l_int32 side, l_int32 val, l_int32 thresh );
LEPT_DLL extern BOXA * boxaAdjustWidthToTarget ( BOXA *boxad, BOXA *boxas, l_int32 sides, l_int32 target, l_int32 thresh );
LEPT_DLL extern BOXA * boxaAdjustHeightToTarget ( BOXA *boxad, BOXA *boxas, l_int32 sides, l_int32 target, l_int32 thresh );
LEPT_DLL extern l_ok boxEqual ( BOX *box1, BOX *box2, l_int32 *psame );
LEPT_DLL extern l_ok boxaEqual ( BOXA *boxa1, BOXA *boxa2, l_int32 maxdist, NUMA **pnaindex, l_int32 *psame );
LEPT_DLL extern l_ok boxSimilar ( BOX *box1, BOX *box2, l_int32 leftdiff, l_int32 rightdiff, l_int32 topdiff, l_int32 botdiff, l_int32 *psimilar );
LEPT_DLL extern l_ok boxaSimilar ( BOXA *boxa1, BOXA *boxa2, l_int32 leftdiff, l_int32 rightdiff, l_int32 topdiff, l_int32 botdiff, l_int32 debug, l_int32 *psimilar, NUMA **pnasim );
LEPT_DLL extern l_ok boxaJoin ( BOXA *boxad, BOXA *boxas, l_int32 istart, l_int32 iend );
LEPT_DLL extern l_ok boxaaJoin ( BOXAA *baad, BOXAA *baas, l_int32 istart, l_int32 iend );
LEPT_DLL extern l_ok boxaSplitEvenOdd ( BOXA *boxa, l_int32 fillflag, BOXA **pboxae, BOXA **pboxao );
LEPT_DLL extern BOXA * boxaMergeEvenOdd ( BOXA *boxae, BOXA *boxao, l_int32 fillflag );
LEPT_DLL extern BOXA * boxaTransform ( BOXA *boxas, l_int32 shiftx, l_int32 shifty, l_float32 scalex, l_float32 scaley );
LEPT_DLL extern BOX * boxTransform ( BOX *box, l_int32 shiftx, l_int32 shifty, l_float32 scalex, l_float32 scaley );
LEPT_DLL extern BOXA * boxaTransformOrdered ( BOXA *boxas, l_int32 shiftx, l_int32 shifty, l_float32 scalex, l_float32 scaley, l_int32 xcen, l_int32 ycen, l_float32 angle, l_int32 order );
LEPT_DLL extern BOX * boxTransformOrdered ( BOX *boxs, l_int32 shiftx, l_int32 shifty, l_float32 scalex, l_float32 scaley, l_int32 xcen, l_int32 ycen, l_float32 angle, l_int32 order );
LEPT_DLL extern BOXA * boxaRotateOrth ( BOXA *boxas, l_int32 w, l_int32 h, l_int32 rotation );
LEPT_DLL extern BOX * boxRotateOrth ( BOX *box, l_int32 w, l_int32 h, l_int32 rotation );
LEPT_DLL extern BOXA * boxaShiftWithPta ( BOXA *boxas, PTA *pta, l_int32 dir );
LEPT_DLL extern BOXA * boxaSort ( BOXA *boxas, l_int32 sorttype, l_int32 sortorder, NUMA **pnaindex );
LEPT_DLL extern BOXA * boxaBinSort ( BOXA *boxas, l_int32 sorttype, l_int32 sortorder, NUMA **pnaindex );
LEPT_DLL extern BOXA * boxaSortByIndex ( BOXA *boxas, NUMA *naindex );
LEPT_DLL extern BOXAA * boxaSort2d ( BOXA *boxas, NUMAA **pnaad, l_int32 delta1, l_int32 delta2, l_int32 minh1 );
LEPT_DLL extern BOXAA * boxaSort2dByIndex ( BOXA *boxas, NUMAA *naa );
LEPT_DLL extern l_ok boxaExtractAsNuma ( BOXA *boxa, NUMA **pnal, NUMA **pnat, NUMA **pnar, NUMA **pnab, NUMA **pnaw, NUMA **pnah, l_int32 keepinvalid );
LEPT_DLL extern l_ok boxaExtractAsPta ( BOXA *boxa, PTA **pptal, PTA **pptat, PTA **pptar, PTA **pptab, PTA **pptaw, PTA **pptah, l_int32 keepinvalid );
LEPT_DLL extern PTA * boxaExtractCorners ( BOXA *boxa, l_int32 loc );
LEPT_DLL extern l_ok boxaGetRankVals ( BOXA *boxa, l_float32 fract, l_int32 *px, l_int32 *py, l_int32 *pr, l_int32 *pb, l_int32 *pw, l_int32 *ph );
LEPT_DLL extern l_ok boxaGetMedianVals ( BOXA *boxa, l_int32 *px, l_int32 *py, l_int32 *pr, l_int32 *pb, l_int32 *pw, l_int32 *ph );
LEPT_DLL extern l_ok boxaGetAverageSize ( BOXA *boxa, l_float32 *pw, l_float32 *ph );
LEPT_DLL extern l_ok boxaaGetExtent ( BOXAA *baa, l_int32 *pw, l_int32 *ph, BOX **pbox, BOXA **pboxa );
LEPT_DLL extern BOXA * boxaaFlattenToBoxa ( BOXAA *baa, NUMA **pnaindex, l_int32 copyflag );
LEPT_DLL extern BOXA * boxaaFlattenAligned ( BOXAA *baa, l_int32 num, BOX *fillerbox, l_int32 copyflag );
LEPT_DLL extern BOXAA * boxaEncapsulateAligned ( BOXA *boxa, l_int32 num, l_int32 copyflag );
LEPT_DLL extern BOXAA * boxaaTranspose ( BOXAA *baas );
LEPT_DLL extern l_ok boxaaAlignBox ( BOXAA *baa, BOX *box, l_int32 delta, l_int32 *pindex );
LEPT_DLL extern PIX * pixMaskConnComp ( PIX *pixs, l_int32 connectivity, BOXA **pboxa );
LEPT_DLL extern PIX * pixMaskBoxa ( PIX *pixd, PIX *pixs, BOXA *boxa, l_int32 op );
LEPT_DLL extern PIX * pixPaintBoxa ( PIX *pixs, BOXA *boxa, l_uint32 val );
LEPT_DLL extern PIX * pixSetBlackOrWhiteBoxa ( PIX *pixs, BOXA *boxa, l_int32 op );
LEPT_DLL extern PIX * pixPaintBoxaRandom ( PIX *pixs, BOXA *boxa );
LEPT_DLL extern PIX * pixBlendBoxaRandom ( PIX *pixs, BOXA *boxa, l_float32 fract );
LEPT_DLL extern PIX * pixDrawBoxa ( PIX *pixs, BOXA *boxa, l_int32 width, l_uint32 val );
LEPT_DLL extern PIX * pixDrawBoxaRandom ( PIX *pixs, BOXA *boxa, l_int32 width );
LEPT_DLL extern PIX * boxaaDisplay ( PIX *pixs, BOXAA *baa, l_int32 linewba, l_int32 linewb, l_uint32 colorba, l_uint32 colorb, l_int32 w, l_int32 h );
LEPT_DLL extern PIXA * pixaDisplayBoxaa ( PIXA *pixas, BOXAA *baa, l_int32 colorflag, l_int32 width );
LEPT_DLL extern BOXA * pixSplitIntoBoxa ( PIX *pixs, l_int32 minsum, l_int32 skipdist, l_int32 delta, l_int32 maxbg, l_int32 maxcomps, l_int32 remainder );
LEPT_DLL extern BOXA * pixSplitComponentIntoBoxa ( PIX *pix, BOX *box, l_int32 minsum, l_int32 skipdist, l_int32 delta, l_int32 maxbg, l_int32 maxcomps, l_int32 remainder );
LEPT_DLL extern BOXA * makeMosaicStrips ( l_int32 w, l_int32 h, l_int32 direction, l_int32 size );
LEPT_DLL extern l_ok boxaCompareRegions ( BOXA *boxa1, BOXA *boxa2, l_int32 areathresh, l_int32 *pnsame, l_float32 *pdiffarea, l_float32 *pdiffxor, PIX **ppixdb );
LEPT_DLL extern BOX * pixSelectLargeULComp ( PIX *pixs, l_float32 areaslop, l_int32 yslop, l_int32 connectivity );
LEPT_DLL extern BOX * boxaSelectLargeULBox ( BOXA *boxas, l_float32 areaslop, l_int32 yslop );
LEPT_DLL extern BOXA * boxaSelectRange ( BOXA *boxas, l_int32 first, l_int32 last, l_int32 copyflag );
LEPT_DLL extern BOXAA * boxaaSelectRange ( BOXAA *baas, l_int32 first, l_int32 last, l_int32 copyflag );
LEPT_DLL extern BOXA * boxaSelectBySize ( BOXA *boxas, l_int32 width, l_int32 height, l_int32 type, l_int32 relation, l_int32 *pchanged );
LEPT_DLL extern NUMA * boxaMakeSizeIndicator ( BOXA *boxa, l_int32 width, l_int32 height, l_int32 type, l_int32 relation );
LEPT_DLL extern BOXA * boxaSelectByArea ( BOXA *boxas, l_int32 area, l_int32 relation, l_int32 *pchanged );
LEPT_DLL extern NUMA * boxaMakeAreaIndicator ( BOXA *boxa, l_int32 area, l_int32 relation );
LEPT_DLL extern BOXA * boxaSelectByWHRatio ( BOXA *boxas, l_float32 ratio, l_int32 relation, l_int32 *pchanged );
LEPT_DLL extern NUMA * boxaMakeWHRatioIndicator ( BOXA *boxa, l_float32 ratio, l_int32 relation );
LEPT_DLL extern BOXA * boxaSelectWithIndicator ( BOXA *boxas, NUMA *na, l_int32 *pchanged );
LEPT_DLL extern BOXA * boxaPermutePseudorandom ( BOXA *boxas );
LEPT_DLL extern BOXA * boxaPermuteRandom ( BOXA *boxad, BOXA *boxas );
LEPT_DLL extern l_ok boxaSwapBoxes ( BOXA *boxa, l_int32 i, l_int32 j );
LEPT_DLL extern PTA * boxaConvertToPta ( BOXA *boxa, l_int32 ncorners );
LEPT_DLL extern BOXA * ptaConvertToBoxa ( PTA *pta, l_int32 ncorners );
LEPT_DLL extern PTA * boxConvertToPta ( BOX *box, l_int32 ncorners );
LEPT_DLL extern BOX * ptaConvertToBox ( PTA *pta );
LEPT_DLL extern l_ok boxaGetExtent ( BOXA *boxa, l_int32 *pw, l_int32 *ph, BOX **pbox );
LEPT_DLL extern l_ok boxaGetCoverage ( BOXA *boxa, l_int32 wc, l_int32 hc, l_int32 exactflag, l_float32 *pfract );
LEPT_DLL extern l_ok boxaaSizeRange ( BOXAA *baa, l_int32 *pminw, l_int32 *pminh, l_int32 *pmaxw, l_int32 *pmaxh );
LEPT_DLL extern l_ok boxaSizeRange ( BOXA *boxa, l_int32 *pminw, l_int32 *pminh, l_int32 *pmaxw, l_int32 *pmaxh );
LEPT_DLL extern l_ok boxaLocationRange ( BOXA *boxa, l_int32 *pminx, l_int32 *pminy, l_int32 *pmaxx, l_int32 *pmaxy );
LEPT_DLL extern l_ok boxaGetSizes ( BOXA *boxa, NUMA **pnaw, NUMA **pnah );
LEPT_DLL extern l_ok boxaGetArea ( BOXA *boxa, l_int32 *parea );
LEPT_DLL extern PIX * boxaDisplayTiled ( BOXA *boxas, PIXA *pixa, l_int32 first, l_int32 last, l_int32 maxwidth, l_int32 linewidth, l_float32 scalefactor, l_int32 background, l_int32 spacing, l_int32 border );
LEPT_DLL extern BOXA * boxaSmoothSequenceMedian ( BOXA *boxas, l_int32 halfwin, l_int32 subflag, l_int32 maxdiff, l_int32 extrapixels, l_int32 debug );
LEPT_DLL extern BOXA * boxaWindowedMedian ( BOXA *boxas, l_int32 halfwin, l_int32 debug );
LEPT_DLL extern BOXA * boxaModifyWithBoxa ( BOXA *boxas, BOXA *boxam, l_int32 subflag, l_int32 maxdiff, l_int32 extrapixels );
LEPT_DLL extern BOXA * boxaReconcilePairWidth ( BOXA *boxas, l_int32 delw, l_int32 op, l_float32 factor, NUMA *na );
LEPT_DLL extern l_ok boxaSizeConsistency ( BOXA *boxas, l_int32 type, l_float32 threshp, l_float32 threshm, l_float32 *pfvarp, l_float32 *pfvarm, l_int32 *psame );
LEPT_DLL extern BOXA * boxaReconcileAllByMedian ( BOXA *boxas, l_int32 select1, l_int32 select2, l_int32 thresh, l_int32 extra, PIXA *pixadb );
LEPT_DLL extern BOXA * boxaReconcileSidesByMedian ( BOXA *boxas, l_int32 select, l_int32 thresh, l_int32 extra, PIXA *pixadb );
LEPT_DLL extern BOXA * boxaReconcileSizeByMedian ( BOXA *boxas, l_int32 type, l_float32 dfract, l_float32 sfract, l_float32 factor, NUMA **pnadelw, NUMA **pnadelh, l_float32 *pratiowh );
LEPT_DLL extern l_ok boxaPlotSides ( BOXA *boxa, const char *plotname, NUMA **pnal, NUMA **pnat, NUMA **pnar, NUMA **pnab, PIX **ppixd );
LEPT_DLL extern l_ok boxaPlotSizes ( BOXA *boxa, const char *plotname, NUMA **pnaw, NUMA **pnah, PIX **ppixd );
LEPT_DLL extern BOXA * boxaFillSequence ( BOXA *boxas, l_int32 useflag, l_int32 debug );
LEPT_DLL extern l_ok boxaSizeVariation ( BOXA *boxa, l_int32 type, l_float32 *pdel_evenodd, l_float32 *prms_even, l_float32 *prms_odd, l_float32 *prms_all );
LEPT_DLL extern l_ok boxaMedianDimensions ( BOXA *boxas, l_int32 *pmedw, l_int32 *pmedh, l_int32 *pmedwe, l_int32 *pmedwo, l_int32 *pmedhe, l_int32 *pmedho, NUMA **pnadelw, NUMA **pnadelh );
LEPT_DLL extern L_BYTEA * l_byteaCreate ( size_t nbytes );
LEPT_DLL extern L_BYTEA * l_byteaInitFromMem ( const l_uint8 *data, size_t size );
LEPT_DLL extern L_BYTEA * l_byteaInitFromFile ( const char *fname );
LEPT_DLL extern L_BYTEA * l_byteaInitFromStream ( FILE *fp );
LEPT_DLL extern L_BYTEA * l_byteaCopy ( L_BYTEA *bas, l_int32 copyflag );
LEPT_DLL extern void l_byteaDestroy ( L_BYTEA **pba );
LEPT_DLL extern size_t l_byteaGetSize ( L_BYTEA *ba );
LEPT_DLL extern l_uint8 * l_byteaGetData ( L_BYTEA *ba, size_t *psize );
LEPT_DLL extern l_uint8 * l_byteaCopyData ( L_BYTEA *ba, size_t *psize );
LEPT_DLL extern l_ok l_byteaAppendData ( L_BYTEA *ba, const l_uint8 *newdata, size_t newbytes );
LEPT_DLL extern l_ok l_byteaAppendString ( L_BYTEA *ba, const char *str );
LEPT_DLL extern l_ok l_byteaJoin ( L_BYTEA *ba1, L_BYTEA **pba2 );
LEPT_DLL extern l_ok l_byteaSplit ( L_BYTEA *ba1, size_t splitloc, L_BYTEA **pba2 );
LEPT_DLL extern l_ok l_byteaFindEachSequence ( L_BYTEA *ba, const l_uint8 *sequence, size_t seqlen, L_DNA **pda );
LEPT_DLL extern l_ok l_byteaWrite ( const char *fname, L_BYTEA *ba, size_t startloc, size_t nbytes );
LEPT_DLL extern l_ok l_byteaWriteStream ( FILE *fp, L_BYTEA *ba, size_t startloc, size_t nbytes );
LEPT_DLL extern void ccbaDestroy ( CCBORDA **pccba );
LEPT_DLL extern CCBORDA * pixGetAllCCBorders ( PIX *pixs );
LEPT_DLL extern PTAA * pixGetOuterBordersPtaa ( PIX *pixs );
LEPT_DLL extern l_ok pixGetOuterBorder ( CCBORD *ccb, PIX *pixs, BOX *box );
LEPT_DLL extern l_ok ccbaGenerateGlobalLocs ( CCBORDA *ccba );
LEPT_DLL extern l_ok ccbaGenerateStepChains ( CCBORDA *ccba );
LEPT_DLL extern l_ok ccbaStepChainsToPixCoords ( CCBORDA *ccba, l_int32 coordtype );
LEPT_DLL extern l_ok ccbaGenerateSPGlobalLocs ( CCBORDA *ccba, l_int32 ptsflag );
LEPT_DLL extern l_ok ccbaGenerateSinglePath ( CCBORDA *ccba );
LEPT_DLL extern PIX * ccbaDisplayBorder ( CCBORDA *ccba );
LEPT_DLL extern PIX * ccbaDisplaySPBorder ( CCBORDA *ccba );
LEPT_DLL extern PIX * ccbaDisplayImage1 ( CCBORDA *ccba );
LEPT_DLL extern PIX * ccbaDisplayImage2 ( CCBORDA *ccba );
LEPT_DLL extern l_ok ccbaWrite ( const char *filename, CCBORDA *ccba );
LEPT_DLL extern l_ok ccbaWriteStream ( FILE *fp, CCBORDA *ccba );
LEPT_DLL extern CCBORDA * ccbaRead ( const char *filename );
LEPT_DLL extern CCBORDA * ccbaReadStream ( FILE *fp );
LEPT_DLL extern l_ok ccbaWriteSVG ( const char *filename, CCBORDA *ccba );
LEPT_DLL extern char * ccbaWriteSVGString ( CCBORDA *ccba );
LEPT_DLL extern PIXA * pixaThinConnected ( PIXA *pixas, l_int32 type, l_int32 connectivity, l_int32 maxiters );
LEPT_DLL extern PIX * pixThinConnected ( PIX *pixs, l_int32 type, l_int32 connectivity, l_int32 maxiters );
LEPT_DLL extern PIX * pixThinConnectedBySet ( PIX *pixs, l_int32 type, SELA *sela, l_int32 maxiters );
LEPT_DLL extern SELA * selaMakeThinSets ( l_int32 index, l_int32 debug );
LEPT_DLL extern l_ok pixFindCheckerboardCorners ( PIX *pixs, l_int32 size, l_int32 dilation, l_int32 nsels, PIX **ppix_corners, PTA **ppta_corners, PIXA *pixadb );
LEPT_DLL extern l_ok jbCorrelation ( const char *dirin, l_float32 thresh, l_float32 weight, l_int32 components, const char *rootname, l_int32 firstpage, l_int32 npages, l_int32 renderflag );
LEPT_DLL extern l_ok jbRankHaus ( const char *dirin, l_int32 size, l_float32 rank, l_int32 components, const char *rootname, l_int32 firstpage, l_int32 npages, l_int32 renderflag );
LEPT_DLL extern JBCLASSER * jbWordsInTextlines ( const char *dirin, l_int32 reduction, l_int32 maxwidth, l_int32 maxheight, l_float32 thresh, l_float32 weight, NUMA **pnatl, l_int32 firstpage, l_int32 npages );
LEPT_DLL extern l_ok pixGetWordsInTextlines ( PIX *pixs, l_int32 minwidth, l_int32 minheight, l_int32 maxwidth, l_int32 maxheight, BOXA **pboxad, PIXA **ppixad, NUMA **pnai );
LEPT_DLL extern l_ok pixGetWordBoxesInTextlines ( PIX *pixs, l_int32 minwidth, l_int32 minheight, l_int32 maxwidth, l_int32 maxheight, BOXA **pboxad, NUMA **pnai );
LEPT_DLL extern l_ok pixFindWordAndCharacterBoxes ( PIX *pixs, BOX *boxs, l_int32 thresh, BOXA **pboxaw, BOXAA **pboxaac, const char *debugdir );
LEPT_DLL extern NUMAA * boxaExtractSortedPattern ( BOXA *boxa, NUMA *na );
LEPT_DLL extern l_ok numaaCompareImagesByBoxes ( NUMAA *naa1, NUMAA *naa2, l_int32 nperline, l_int32 nreq, l_int32 maxshiftx, l_int32 maxshifty, l_int32 delx, l_int32 dely, l_int32 *psame, l_int32 debugflag );
LEPT_DLL extern l_ok pixColorContent ( PIX *pixs, l_int32 rref, l_int32 gref, l_int32 bref, l_int32 mingray, PIX **ppixr, PIX **ppixg, PIX **ppixb );
LEPT_DLL extern PIX * pixColorMagnitude ( PIX *pixs, l_int32 rref, l_int32 gref, l_int32 bref, l_int32 type );
LEPT_DLL extern l_ok pixColorFraction ( PIX *pixs, l_int32 darkthresh, l_int32 lightthresh, l_int32 diffthresh, l_int32 factor, l_float32 *ppixfract, l_float32 *pcolorfract );
LEPT_DLL extern PIX * pixColorShiftWhitePoint ( PIX *pixs, l_int32 rref, l_int32 gref, l_int32 bref );
LEPT_DLL extern PIX * pixMaskOverColorPixels ( PIX *pixs, l_int32 threshdiff, l_int32 mindist );
LEPT_DLL extern PIX * pixMaskOverGrayPixels ( PIX *pixs, l_int32 maxlimit, l_int32 satlimit );
LEPT_DLL extern PIX * pixMaskOverColorRange ( PIX *pixs, l_int32 rmin, l_int32 rmax, l_int32 gmin, l_int32 gmax, l_int32 bmin, l_int32 bmax );
LEPT_DLL extern l_ok pixFindColorRegions ( PIX *pixs, PIX *pixm, l_int32 factor, l_int32 lightthresh, l_int32 darkthresh, l_int32 mindiff, l_int32 colordiff, l_float32 edgefract, l_float32 *pcolorfract, PIX **pcolormask1, PIX **pcolormask2, PIXA *pixadb );
LEPT_DLL extern l_ok pixNumSignificantGrayColors ( PIX *pixs, l_int32 darkthresh, l_int32 lightthresh, l_float32 minfract, l_int32 factor, l_int32 *pncolors );
LEPT_DLL extern l_ok pixColorsForQuantization ( PIX *pixs, l_int32 thresh, l_int32 *pncolors, l_int32 *piscolor, l_int32 debug );
LEPT_DLL extern l_ok pixNumColors ( PIX *pixs, l_int32 factor, l_int32 *pncolors );
LEPT_DLL extern PIX * pixConvertRGBToCmapLossless ( PIX *pixs );
LEPT_DLL extern l_ok pixGetMostPopulatedColors ( PIX *pixs, l_int32 sigbits, l_int32 factor, l_int32 ncolors, l_uint32 **parray, PIXCMAP **pcmap );
LEPT_DLL extern PIX * pixSimpleColorQuantize ( PIX *pixs, l_int32 sigbits, l_int32 factor, l_int32 ncolors );
LEPT_DLL extern NUMA * pixGetRGBHistogram ( PIX *pixs, l_int32 sigbits, l_int32 factor );
LEPT_DLL extern l_ok makeRGBIndexTables ( l_uint32 **prtab, l_uint32 **pgtab, l_uint32 **pbtab, l_int32 sigbits );
LEPT_DLL extern l_ok getRGBFromIndex ( l_uint32 index, l_int32 sigbits, l_int32 *prval, l_int32 *pgval, l_int32 *pbval );
LEPT_DLL extern l_ok pixHasHighlightRed ( PIX *pixs, l_int32 factor, l_float32 minfract, l_float32 fthresh, l_int32 *phasred, l_float32 *pratio, PIX **ppixdb );
LEPT_DLL extern L_COLORFILL * l_colorfillCreate ( PIX *pixs, l_int32 nx, l_int32 ny );
LEPT_DLL extern void l_colorfillDestroy ( L_COLORFILL **pcf );
LEPT_DLL extern l_ok pixColorContentByLocation ( L_COLORFILL *cf, l_int32 rref, l_int32 gref, l_int32 bref, l_int32 minmax, l_int32 maxdiff, l_int32 minarea, l_int32 smooth, l_int32 debug );
LEPT_DLL extern PIX * pixColorFill ( PIX *pixs, l_int32 minmax, l_int32 maxdiff, l_int32 smooth, l_int32 minarea, l_int32 debug );
LEPT_DLL extern PIXA * makeColorfillTestData ( l_int32 w, l_int32 h, l_int32 nseeds, l_int32 range );
LEPT_DLL extern PIX * pixColorGrayRegions ( PIX *pixs, BOXA *boxa, l_int32 type, l_int32 thresh, l_int32 rval, l_int32 gval, l_int32 bval );
LEPT_DLL extern l_ok pixColorGray ( PIX *pixs, BOX *box, l_int32 type, l_int32 thresh, l_int32 rval, l_int32 gval, l_int32 bval );
LEPT_DLL extern PIX * pixColorGrayMasked ( PIX *pixs, PIX *pixm, l_int32 type, l_int32 thresh, l_int32 rval, l_int32 gval, l_int32 bval );
LEPT_DLL extern PIX * pixSnapColor ( PIX *pixd, PIX *pixs, l_uint32 srcval, l_uint32 dstval, l_int32 diff );
LEPT_DLL extern PIX * pixSnapColorCmap ( PIX *pixd, PIX *pixs, l_uint32 srcval, l_uint32 dstval, l_int32 diff );
LEPT_DLL extern PIX * pixLinearMapToTargetColor ( PIX *pixd, PIX *pixs, l_uint32 srcval, l_uint32 dstval );
LEPT_DLL extern l_ok pixelLinearMapToTargetColor ( l_uint32 scolor, l_uint32 srcmap, l_uint32 dstmap, l_uint32 *pdcolor );
LEPT_DLL extern PIX * pixShiftByComponent ( PIX *pixd, PIX *pixs, l_uint32 srcval, l_uint32 dstval );
LEPT_DLL extern l_ok pixelShiftByComponent ( l_int32 rval, l_int32 gval, l_int32 bval, l_uint32 srcval, l_uint32 dstval, l_uint32 *ppixel );
LEPT_DLL extern l_ok pixelFractionalShift ( l_int32 rval, l_int32 gval, l_int32 bval, l_float32 fract, l_uint32 *ppixel );
LEPT_DLL extern PIX * pixMapWithInvariantHue ( PIX *pixd, PIX *pixs, l_uint32 srcval, l_float32 fract );
LEPT_DLL extern PIXCMAP * pixcmapCreate ( l_int32 depth );
LEPT_DLL extern PIXCMAP * pixcmapCreateRandom ( l_int32 depth, l_int32 hasblack, l_int32 haswhite );
LEPT_DLL extern PIXCMAP * pixcmapCreateLinear ( l_int32 d, l_int32 nlevels );
LEPT_DLL extern PIXCMAP * pixcmapCopy ( const PIXCMAP *cmaps );
LEPT_DLL extern void pixcmapDestroy ( PIXCMAP **pcmap );
LEPT_DLL extern l_ok pixcmapIsValid ( const PIXCMAP *cmap, PIX *pix, l_int32 *pvalid );
LEPT_DLL extern l_ok pixcmapAddColor ( PIXCMAP *cmap, l_int32 rval, l_int32 gval, l_int32 bval );
LEPT_DLL extern l_ok pixcmapAddRGBA ( PIXCMAP *cmap, l_int32 rval, l_int32 gval, l_int32 bval, l_int32 aval );
LEPT_DLL extern l_ok pixcmapAddNewColor ( PIXCMAP *cmap, l_int32 rval, l_int32 gval, l_int32 bval, l_int32 *pindex );
LEPT_DLL extern l_ok pixcmapAddNearestColor ( PIXCMAP *cmap, l_int32 rval, l_int32 gval, l_int32 bval, l_int32 *pindex );
LEPT_DLL extern l_ok pixcmapUsableColor ( PIXCMAP *cmap, l_int32 rval, l_int32 gval, l_int32 bval, l_int32 *pusable );
LEPT_DLL extern l_ok pixcmapAddBlackOrWhite ( PIXCMAP *cmap, l_int32 color, l_int32 *pindex );
LEPT_DLL extern l_ok pixcmapSetBlackAndWhite ( PIXCMAP *cmap, l_int32 setblack, l_int32 setwhite );
LEPT_DLL extern l_int32 pixcmapGetCount ( const PIXCMAP *cmap );
LEPT_DLL extern l_int32 pixcmapGetFreeCount ( PIXCMAP *cmap );
LEPT_DLL extern l_int32 pixcmapGetDepth ( PIXCMAP *cmap );
LEPT_DLL extern l_ok pixcmapGetMinDepth ( PIXCMAP *cmap, l_int32 *pmindepth );
LEPT_DLL extern l_ok pixcmapClear ( PIXCMAP *cmap );
LEPT_DLL extern l_ok pixcmapGetColor ( PIXCMAP *cmap, l_int32 index, l_int32 *prval, l_int32 *pgval, l_int32 *pbval );
LEPT_DLL extern l_ok pixcmapGetColor32 ( PIXCMAP *cmap, l_int32 index, l_uint32 *pval32 );
LEPT_DLL extern l_ok pixcmapGetRGBA ( PIXCMAP *cmap, l_int32 index, l_int32 *prval, l_int32 *pgval, l_int32 *pbval, l_int32 *paval );
LEPT_DLL extern l_ok pixcmapGetRGBA32 ( PIXCMAP *cmap, l_int32 index, l_uint32 *pval32 );
LEPT_DLL extern l_ok pixcmapResetColor ( PIXCMAP *cmap, l_int32 index, l_int32 rval, l_int32 gval, l_int32 bval );
LEPT_DLL extern l_ok pixcmapSetAlpha ( PIXCMAP *cmap, l_int32 index, l_int32 aval );
LEPT_DLL extern l_int32 pixcmapGetIndex ( PIXCMAP *cmap, l_int32 rval, l_int32 gval, l_int32 bval, l_int32 *pindex );
LEPT_DLL extern l_ok pixcmapHasColor ( PIXCMAP *cmap, l_int32 *pcolor );
LEPT_DLL extern l_ok pixcmapIsOpaque ( PIXCMAP *cmap, l_int32 *popaque );
LEPT_DLL extern l_ok pixcmapNonOpaqueColorsInfo ( PIXCMAP *cmap, l_int32 *pntrans, l_int32 *pmax_trans, l_int32 *pmin_opaque );
LEPT_DLL extern l_ok pixcmapIsBlackAndWhite ( PIXCMAP *cmap, l_int32 *pblackwhite );
LEPT_DLL extern l_ok pixcmapCountGrayColors ( PIXCMAP *cmap, l_int32 *pngray );
LEPT_DLL extern l_ok pixcmapGetRankIntensity ( PIXCMAP *cmap, l_float32 rankval, l_int32 *pindex );
LEPT_DLL extern l_ok pixcmapGetNearestIndex ( PIXCMAP *cmap, l_int32 rval, l_int32 gval, l_int32 bval, l_int32 *pindex );
LEPT_DLL extern l_ok pixcmapGetNearestGrayIndex ( PIXCMAP *cmap, l_int32 val, l_int32 *pindex );
LEPT_DLL extern l_ok pixcmapGetDistanceToColor ( PIXCMAP *cmap, l_int32 index, l_int32 rval, l_int32 gval, l_int32 bval, l_int32 *pdist );
LEPT_DLL extern l_ok pixcmapGetRangeValues ( PIXCMAP *cmap, l_int32 select, l_int32 *pminval, l_int32 *pmaxval, l_int32 *pminindex, l_int32 *pmaxindex );
LEPT_DLL extern PIXCMAP * pixcmapGrayToFalseColor ( l_float32 gamma );
LEPT_DLL extern PIXCMAP * pixcmapGrayToColor ( l_uint32 color );
LEPT_DLL extern PIXCMAP * pixcmapColorToGray ( PIXCMAP *cmaps, l_float32 rwt, l_float32 gwt, l_float32 bwt );
LEPT_DLL extern PIXCMAP * pixcmapConvertTo4 ( PIXCMAP *cmaps );
LEPT_DLL extern PIXCMAP * pixcmapConvertTo8 ( PIXCMAP *cmaps );
LEPT_DLL extern PIXCMAP * pixcmapRead ( const char *filename );
LEPT_DLL extern PIXCMAP * pixcmapReadStream ( FILE *fp );
LEPT_DLL extern PIXCMAP * pixcmapReadMem ( const l_uint8 *data, size_t size );
LEPT_DLL extern l_ok pixcmapWrite ( const char *filename, const PIXCMAP *cmap );
LEPT_DLL extern l_ok pixcmapWriteStream ( FILE *fp, const PIXCMAP *cmap );
LEPT_DLL extern l_ok pixcmapWriteMem ( l_uint8 **pdata, size_t *psize, const PIXCMAP *cmap );
LEPT_DLL extern l_ok pixcmapToArrays ( const PIXCMAP *cmap, l_int32 **prmap, l_int32 **pgmap, l_int32 **pbmap, l_int32 **pamap );
LEPT_DLL extern l_ok pixcmapToRGBTable ( PIXCMAP *cmap, l_uint32 **ptab, l_int32 *pncolors );
LEPT_DLL extern l_ok pixcmapSerializeToMemory ( PIXCMAP *cmap, l_int32 cpc, l_int32 *pncolors, l_uint8 **pdata );
LEPT_DLL extern PIXCMAP * pixcmapDeserializeFromMemory ( l_uint8 *data, l_int32 cpc, l_int32 ncolors );
LEPT_DLL extern char * pixcmapConvertToHex ( l_uint8 *data, l_int32 ncolors );
LEPT_DLL extern l_ok pixcmapGammaTRC ( PIXCMAP *cmap, l_float32 gamma, l_int32 minval, l_int32 maxval );
LEPT_DLL extern l_ok pixcmapContrastTRC ( PIXCMAP *cmap, l_float32 factor );
LEPT_DLL extern l_ok pixcmapShiftIntensity ( PIXCMAP *cmap, l_float32 fraction );
LEPT_DLL extern l_ok pixcmapShiftByComponent ( PIXCMAP *cmap, l_uint32 srcval, l_uint32 dstval );
LEPT_DLL extern PIX * pixColorMorph ( PIX *pixs, l_int32 type, l_int32 hsize, l_int32 vsize );
LEPT_DLL extern PIX * pixOctreeColorQuant ( PIX *pixs, l_int32 colors, l_int32 ditherflag );
LEPT_DLL extern PIX * pixOctreeColorQuantGeneral ( PIX *pixs, l_int32 colors, l_int32 ditherflag, l_float32 validthresh, l_float32 colorthresh );
LEPT_DLL extern l_ok makeRGBToIndexTables ( l_int32 cqlevels, l_uint32 **prtab, l_uint32 **pgtab, l_uint32 **pbtab );
LEPT_DLL extern void getOctcubeIndexFromRGB ( l_int32 rval, l_int32 gval, l_int32 bval, l_uint32 *rtab, l_uint32 *gtab, l_uint32 *btab, l_uint32 *pindex );
LEPT_DLL extern PIX * pixOctreeQuantByPopulation ( PIX *pixs, l_int32 level, l_int32 ditherflag );
LEPT_DLL extern PIX * pixOctreeQuantNumColors ( PIX *pixs, l_int32 maxcolors, l_int32 subsample );
LEPT_DLL extern PIX * pixOctcubeQuantMixedWithGray ( PIX *pixs, l_int32 depth, l_int32 graylevels, l_int32 delta );
LEPT_DLL extern PIX * pixFixedOctcubeQuant256 ( PIX *pixs, l_int32 ditherflag );
LEPT_DLL extern PIX * pixFewColorsOctcubeQuant1 ( PIX *pixs, l_int32 level );
LEPT_DLL extern PIX * pixFewColorsOctcubeQuant2 ( PIX *pixs, l_int32 level, NUMA *na, l_int32 ncolors, l_int32 *pnerrors );
LEPT_DLL extern PIX * pixFewColorsOctcubeQuantMixed ( PIX *pixs, l_int32 level, l_int32 darkthresh, l_int32 lightthresh, l_int32 diffthresh, l_float32 minfract, l_int32 maxspan );
LEPT_DLL extern PIX * pixFixedOctcubeQuantGenRGB ( PIX *pixs, l_int32 level );
LEPT_DLL extern PIX * pixQuantFromCmap ( PIX *pixs, PIXCMAP *cmap, l_int32 mindepth, l_int32 level, l_int32 metric );
LEPT_DLL extern PIX * pixOctcubeQuantFromCmap ( PIX *pixs, PIXCMAP *cmap, l_int32 mindepth, l_int32 level, l_int32 metric );
LEPT_DLL extern NUMA * pixOctcubeHistogram ( PIX *pixs, l_int32 level, l_int32 *pncolors );
LEPT_DLL extern l_int32 * pixcmapToOctcubeLUT ( PIXCMAP *cmap, l_int32 level, l_int32 metric );
LEPT_DLL extern l_ok pixRemoveUnusedColors ( PIX *pixs );
LEPT_DLL extern l_ok pixNumberOccupiedOctcubes ( PIX *pix, l_int32 level, l_int32 mincount, l_float32 minfract, l_int32 *pncolors );
LEPT_DLL extern PIX * pixMedianCutQuant ( PIX *pixs, l_int32 ditherflag );
LEPT_DLL extern PIX * pixMedianCutQuantGeneral ( PIX *pixs, l_int32 ditherflag, l_int32 outdepth, l_int32 maxcolors, l_int32 sigbits, l_int32 maxsub, l_int32 checkbw );
LEPT_DLL extern PIX * pixMedianCutQuantMixed ( PIX *pixs, l_int32 ncolor, l_int32 ngray, l_int32 darkthresh, l_int32 lightthresh, l_int32 diffthresh );
LEPT_DLL extern PIX * pixFewColorsMedianCutQuantMixed ( PIX *pixs, l_int32 ncolor, l_int32 ngray, l_int32 maxncolors, l_int32 darkthresh, l_int32 lightthresh, l_int32 diffthresh );
LEPT_DLL extern l_int32 * pixMedianCutHisto ( PIX *pixs, l_int32 sigbits, l_int32 subsample );
LEPT_DLL extern PIX * pixColorSegment ( PIX *pixs, l_int32 maxdist, l_int32 maxcolors, l_int32 selsize, l_int32 finalcolors, l_int32 debugflag );
LEPT_DLL extern PIX * pixColorSegmentCluster ( PIX *pixs, l_int32 maxdist, l_int32 maxcolors, l_int32 debugflag );
LEPT_DLL extern l_ok pixAssignToNearestColor ( PIX *pixd, PIX *pixs, PIX *pixm, l_int32 level, l_int32 *countarray );
LEPT_DLL extern l_ok pixColorSegmentClean ( PIX *pixs, l_int32 selsize, l_int32 *countarray );
LEPT_DLL extern l_ok pixColorSegmentRemoveColors ( PIX *pixd, PIX *pixs, l_int32 finalcolors );
LEPT_DLL extern PIX * pixConvertRGBToHSV ( PIX *pixd, PIX *pixs );
LEPT_DLL extern PIX * pixConvertHSVToRGB ( PIX *pixd, PIX *pixs );
LEPT_DLL extern l_ok convertRGBToHSV ( l_int32 rval, l_int32 gval, l_int32 bval, l_int32 *phval, l_int32 *psval, l_int32 *pvval );
LEPT_DLL extern l_ok convertHSVToRGB ( l_int32 hval, l_int32 sval, l_int32 vval, l_int32 *prval, l_int32 *pgval, l_int32 *pbval );
LEPT_DLL extern l_ok pixcmapConvertRGBToHSV ( PIXCMAP *cmap );
LEPT_DLL extern l_ok pixcmapConvertHSVToRGB ( PIXCMAP *cmap );
LEPT_DLL extern PIX * pixConvertRGBToHue ( PIX *pixs );
LEPT_DLL extern PIX * pixConvertRGBToSaturation ( PIX *pixs );
LEPT_DLL extern PIX * pixConvertRGBToValue ( PIX *pixs );
LEPT_DLL extern PIX * pixMakeRangeMaskHS ( PIX *pixs, l_int32 huecenter, l_int32 huehw, l_int32 satcenter, l_int32 sathw, l_int32 regionflag );
LEPT_DLL extern PIX * pixMakeRangeMaskHV ( PIX *pixs, l_int32 huecenter, l_int32 huehw, l_int32 valcenter, l_int32 valhw, l_int32 regionflag );
LEPT_DLL extern PIX * pixMakeRangeMaskSV ( PIX *pixs, l_int32 satcenter, l_int32 sathw, l_int32 valcenter, l_int32 valhw, l_int32 regionflag );
LEPT_DLL extern PIX * pixMakeHistoHS ( PIX *pixs, l_int32 factor, NUMA **pnahue, NUMA **pnasat );
LEPT_DLL extern PIX * pixMakeHistoHV ( PIX *pixs, l_int32 factor, NUMA **pnahue, NUMA **pnaval );
LEPT_DLL extern PIX * pixMakeHistoSV ( PIX *pixs, l_int32 factor, NUMA **pnasat, NUMA **pnaval );
LEPT_DLL extern l_ok pixFindHistoPeaksHSV ( PIX *pixs, l_int32 type, l_int32 width, l_int32 height, l_int32 npeaks, l_float32 erasefactor, PTA **ppta, NUMA **pnatot, PIXA **ppixa );
LEPT_DLL extern PIX * displayHSVColorRange ( l_int32 hval, l_int32 sval, l_int32 vval, l_int32 huehw, l_int32 sathw, l_int32 nsamp, l_int32 factor );
LEPT_DLL extern PIX * pixConvertRGBToYUV ( PIX *pixd, PIX *pixs );
LEPT_DLL extern PIX * pixConvertYUVToRGB ( PIX *pixd, PIX *pixs );
LEPT_DLL extern l_ok convertRGBToYUV ( l_int32 rval, l_int32 gval, l_int32 bval, l_int32 *pyval, l_int32 *puval, l_int32 *pvval );
LEPT_DLL extern l_ok convertYUVToRGB ( l_int32 yval, l_int32 uval, l_int32 vval, l_int32 *prval, l_int32 *pgval, l_int32 *pbval );
LEPT_DLL extern l_ok pixcmapConvertRGBToYUV ( PIXCMAP *cmap );
LEPT_DLL extern l_ok pixcmapConvertYUVToRGB ( PIXCMAP *cmap );
LEPT_DLL extern FPIXA * pixConvertRGBToXYZ ( PIX *pixs );
LEPT_DLL extern PIX * fpixaConvertXYZToRGB ( FPIXA *fpixa );
LEPT_DLL extern l_ok convertRGBToXYZ ( l_int32 rval, l_int32 gval, l_int32 bval, l_float32 *pfxval, l_float32 *pfyval, l_float32 *pfzval );
LEPT_DLL extern l_ok convertXYZToRGB ( l_float32 fxval, l_float32 fyval, l_float32 fzval, l_int32 blackout, l_int32 *prval, l_int32 *pgval, l_int32 *pbval );
LEPT_DLL extern FPIXA * fpixaConvertXYZToLAB ( FPIXA *fpixas );
LEPT_DLL extern FPIXA * fpixaConvertLABToXYZ ( FPIXA *fpixas );
LEPT_DLL extern l_ok convertXYZToLAB ( l_float32 xval, l_float32 yval, l_float32 zval, l_float32 *plval, l_float32 *paval, l_float32 *pbval );
LEPT_DLL extern l_ok convertLABToXYZ ( l_float32 lval, l_float32 aval, l_float32 bval, l_float32 *pxval, l_float32 *pyval, l_float32 *pzval );
LEPT_DLL extern FPIXA * pixConvertRGBToLAB ( PIX *pixs );
LEPT_DLL extern PIX * fpixaConvertLABToRGB ( FPIXA *fpixa );
LEPT_DLL extern l_ok convertRGBToLAB ( l_int32 rval, l_int32 gval, l_int32 bval, l_float32 *pflval, l_float32 *pfaval, l_float32 *pfbval );
LEPT_DLL extern l_ok convertLABToRGB ( l_float32 flval, l_float32 faval, l_float32 fbval, l_int32 *prval, l_int32 *pgval, l_int32 *pbval );
LEPT_DLL extern PIX * pixMakeGamutRGB ( l_int32 scale );
LEPT_DLL extern l_ok pixEqual ( PIX *pix1, PIX *pix2, l_int32 *psame );
LEPT_DLL extern l_ok pixEqualWithAlpha ( PIX *pix1, PIX *pix2, l_int32 use_alpha, l_int32 *psame );
LEPT_DLL extern l_ok pixEqualWithCmap ( PIX *pix1, PIX *pix2, l_int32 *psame );
LEPT_DLL extern l_ok cmapEqual ( PIXCMAP *cmap1, PIXCMAP *cmap2, l_int32 ncomps, l_int32 *psame );
LEPT_DLL extern l_ok pixUsesCmapColor ( PIX *pixs, l_int32 *pcolor );
LEPT_DLL extern l_ok pixCorrelationBinary ( PIX *pix1, PIX *pix2, l_float32 *pval );
LEPT_DLL extern PIX * pixDisplayDiffBinary ( PIX *pix1, PIX *pix2 );
LEPT_DLL extern l_ok pixCompareBinary ( PIX *pix1, PIX *pix2, l_int32 comptype, l_float32 *pfract, PIX **ppixdiff );
LEPT_DLL extern l_ok pixCompareGrayOrRGB ( PIX *pix1, PIX *pix2, l_int32 comptype, l_int32 plottype, l_int32 *psame, l_float32 *pdiff, l_float32 *prmsdiff, PIX **ppixdiff );
LEPT_DLL extern l_ok pixCompareGray ( PIX *pix1, PIX *pix2, l_int32 comptype, l_int32 plottype, l_int32 *psame, l_float32 *pdiff, l_float32 *prmsdiff, PIX **ppixdiff );
LEPT_DLL extern l_ok pixCompareRGB ( PIX *pix1, PIX *pix2, l_int32 comptype, l_int32 plottype, l_int32 *psame, l_float32 *pdiff, l_float32 *prmsdiff, PIX **ppixdiff );
LEPT_DLL extern l_ok pixCompareTiled ( PIX *pix1, PIX *pix2, l_int32 sx, l_int32 sy, l_int32 type, PIX **ppixdiff );
LEPT_DLL extern NUMA * pixCompareRankDifference ( PIX *pix1, PIX *pix2, l_int32 factor );
LEPT_DLL extern l_ok pixTestForSimilarity ( PIX *pix1, PIX *pix2, l_int32 factor, l_int32 mindiff, l_float32 maxfract, l_float32 maxave, l_int32 *psimilar, l_int32 details );
LEPT_DLL extern l_ok pixGetDifferenceStats ( PIX *pix1, PIX *pix2, l_int32 factor, l_int32 mindiff, l_float32 *pfractdiff, l_float32 *pavediff, l_int32 details );
LEPT_DLL extern NUMA * pixGetDifferenceHistogram ( PIX *pix1, PIX *pix2, l_int32 factor );
LEPT_DLL extern l_ok pixGetPerceptualDiff ( PIX *pixs1, PIX *pixs2, l_int32 sampling, l_int32 dilation, l_int32 mindiff, l_float32 *pfract, PIX **ppixdiff1, PIX **ppixdiff2 );
LEPT_DLL extern l_ok pixGetPSNR ( PIX *pix1, PIX *pix2, l_int32 factor, l_float32 *ppsnr );
LEPT_DLL extern l_ok pixaComparePhotoRegionsByHisto ( PIXA *pixa, l_float32 minratio, l_float32 textthresh, l_int32 factor, l_int32 n, l_float32 simthresh, NUMA **pnai, l_float32 **pscores, PIX **ppixd, l_int32 debug );
LEPT_DLL extern l_ok pixComparePhotoRegionsByHisto ( PIX *pix1, PIX *pix2, BOX *box1, BOX *box2, l_float32 minratio, l_int32 factor, l_int32 n, l_float32 *pscore, l_int32 debugflag );
LEPT_DLL extern l_ok pixGenPhotoHistos ( PIX *pixs, BOX *box, l_int32 factor, l_float32 thresh, l_int32 n, NUMAA **pnaa, l_int32 *pw, l_int32 *ph, l_int32 debugindex );
LEPT_DLL extern PIX * pixPadToCenterCentroid ( PIX *pixs, l_int32 factor );
LEPT_DLL extern l_ok pixCentroid8 ( PIX *pixs, l_int32 factor, l_float32 *pcx, l_float32 *pcy );
LEPT_DLL extern l_ok pixDecideIfPhotoImage ( PIX *pix, l_int32 factor, l_float32 thresh, l_int32 n, NUMAA **pnaa, PIXA *pixadebug );
LEPT_DLL extern l_ok compareTilesByHisto ( NUMAA *naa1, NUMAA *naa2, l_float32 minratio, l_int32 w1, l_int32 h1, l_int32 w2, l_int32 h2, l_float32 *pscore, PIXA *pixadebug );
LEPT_DLL extern l_ok pixCompareGrayByHisto ( PIX *pix1, PIX *pix2, BOX *box1, BOX *box2, l_float32 minratio, l_int32 maxgray, l_int32 factor, l_int32 n, l_float32 *pscore, l_int32 debugflag );
LEPT_DLL extern l_ok pixCropAlignedToCentroid ( PIX *pix1, PIX *pix2, l_int32 factor, BOX **pbox1, BOX **pbox2 );
LEPT_DLL extern l_uint8 * l_compressGrayHistograms ( NUMAA *naa, l_int32 w, l_int32 h, size_t *psize );
LEPT_DLL extern NUMAA * l_uncompressGrayHistograms ( l_uint8 *bytea, size_t size, l_int32 *pw, l_int32 *ph );
LEPT_DLL extern l_ok pixCompareWithTranslation ( PIX *pix1, PIX *pix2, l_int32 thresh, l_int32 *pdelx, l_int32 *pdely, l_float32 *pscore, l_int32 debugflag );
LEPT_DLL extern l_ok pixBestCorrelation ( PIX *pix1, PIX *pix2, l_int32 area1, l_int32 area2, l_int32 etransx, l_int32 etransy, l_int32 maxshift, l_int32 *tab8, l_int32 *pdelx, l_int32 *pdely, l_float32 *pscore, l_int32 debugflag );
LEPT_DLL extern BOXA * pixConnComp ( PIX *pixs, PIXA **ppixa, l_int32 connectivity );
LEPT_DLL extern BOXA * pixConnCompPixa ( PIX *pixs, PIXA **ppixa, l_int32 connectivity );
LEPT_DLL extern BOXA * pixConnCompBB ( PIX *pixs, l_int32 connectivity );
LEPT_DLL extern l_ok pixCountConnComp ( PIX *pixs, l_int32 connectivity, l_int32 *pcount );
LEPT_DLL extern l_int32 nextOnPixelInRaster ( PIX *pixs, l_int32 xstart, l_int32 ystart, l_int32 *px, l_int32 *py );
LEPT_DLL extern BOX * pixSeedfillBB ( PIX *pixs, L_STACK *stack, l_int32 x, l_int32 y, l_int32 connectivity );
LEPT_DLL extern BOX * pixSeedfill4BB ( PIX *pixs, L_STACK *stack, l_int32 x, l_int32 y );
LEPT_DLL extern BOX * pixSeedfill8BB ( PIX *pixs, L_STACK *stack, l_int32 x, l_int32 y );
LEPT_DLL extern l_ok pixSeedfill ( PIX *pixs, L_STACK *stack, l_int32 x, l_int32 y, l_int32 connectivity );
LEPT_DLL extern l_ok pixSeedfill4 ( PIX *pixs, L_STACK *stack, l_int32 x, l_int32 y );
LEPT_DLL extern l_ok pixSeedfill8 ( PIX *pixs, L_STACK *stack, l_int32 x, l_int32 y );
LEPT_DLL extern l_ok convertFilesTo1bpp ( const char *dirin, const char *substr, l_int32 upscaling, l_int32 thresh, l_int32 firstpage, l_int32 npages, const char *dirout, l_int32 outformat );
LEPT_DLL extern PIX * pixBlockconv ( PIX *pix, l_int32 wc, l_int32 hc );
LEPT_DLL extern PIX * pixBlockconvGray ( PIX *pixs, PIX *pixacc, l_int32 wc, l_int32 hc );
LEPT_DLL extern PIX * pixBlockconvAccum ( PIX *pixs );
LEPT_DLL extern PIX * pixBlockconvGrayUnnormalized ( PIX *pixs, l_int32 wc, l_int32 hc );
LEPT_DLL extern PIX * pixBlockconvTiled ( PIX *pix, l_int32 wc, l_int32 hc, l_int32 nx, l_int32 ny );
LEPT_DLL extern PIX * pixBlockconvGrayTile ( PIX *pixs, PIX *pixacc, l_int32 wc, l_int32 hc );
LEPT_DLL extern l_ok pixWindowedStats ( PIX *pixs, l_int32 wc, l_int32 hc, l_int32 hasborder, PIX **ppixm, PIX **ppixms, FPIX **pfpixv, FPIX **pfpixrv );
LEPT_DLL extern PIX * pixWindowedMean ( PIX *pixs, l_int32 wc, l_int32 hc, l_int32 hasborder, l_int32 normflag );
LEPT_DLL extern PIX * pixWindowedMeanSquare ( PIX *pixs, l_int32 wc, l_int32 hc, l_int32 hasborder );
LEPT_DLL extern l_ok pixWindowedVariance ( PIX *pixm, PIX *pixms, FPIX **pfpixv, FPIX **pfpixrv );
LEPT_DLL extern DPIX * pixMeanSquareAccum ( PIX *pixs );
LEPT_DLL extern PIX * pixBlockrank ( PIX *pixs, PIX *pixacc, l_int32 wc, l_int32 hc, l_float32 rank );
LEPT_DLL extern PIX * pixBlocksum ( PIX *pixs, PIX *pixacc, l_int32 wc, l_int32 hc );
LEPT_DLL extern PIX * pixCensusTransform ( PIX *pixs, l_int32 halfsize, PIX *pixacc );
LEPT_DLL extern PIX * pixConvolve ( PIX *pixs, L_KERNEL *kel, l_int32 outdepth, l_int32 normflag );
LEPT_DLL extern PIX * pixConvolveSep ( PIX *pixs, L_KERNEL *kelx, L_KERNEL *kely, l_int32 outdepth, l_int32 normflag );
LEPT_DLL extern PIX * pixConvolveRGB ( PIX *pixs, L_KERNEL *kel );
LEPT_DLL extern PIX * pixConvolveRGBSep ( PIX *pixs, L_KERNEL *kelx, L_KERNEL *kely );
LEPT_DLL extern FPIX * fpixConvolve ( FPIX *fpixs, L_KERNEL *kel, l_int32 normflag );
LEPT_DLL extern FPIX * fpixConvolveSep ( FPIX *fpixs, L_KERNEL *kelx, L_KERNEL *kely, l_int32 normflag );
LEPT_DLL extern PIX * pixConvolveWithBias ( PIX *pixs, L_KERNEL *kel1, L_KERNEL *kel2, l_int32 force8, l_int32 *pbias );
LEPT_DLL extern void l_setConvolveSampling ( l_int32 xfact, l_int32 yfact );
LEPT_DLL extern PIX * pixAddGaussianNoise ( PIX *pixs, l_float32 stdev );
LEPT_DLL extern l_float32 gaussDistribSampling ( void );
LEPT_DLL extern l_ok pixCorrelationScore ( PIX *pix1, PIX *pix2, l_int32 area1, l_int32 area2, l_float32 delx, l_float32 dely, l_int32 maxdiffw, l_int32 maxdiffh, l_int32 *tab, l_float32 *pscore );
LEPT_DLL extern l_int32 pixCorrelationScoreThresholded ( PIX *pix1, PIX *pix2, l_int32 area1, l_int32 area2, l_float32 delx, l_float32 dely, l_int32 maxdiffw, l_int32 maxdiffh, l_int32 *tab, l_int32 *downcount, l_float32 score_threshold );
LEPT_DLL extern l_ok pixCorrelationScoreSimple ( PIX *pix1, PIX *pix2, l_int32 area1, l_int32 area2, l_float32 delx, l_float32 dely, l_int32 maxdiffw, l_int32 maxdiffh, l_int32 *tab, l_float32 *pscore );
LEPT_DLL extern l_ok pixCorrelationScoreShifted ( PIX *pix1, PIX *pix2, l_int32 area1, l_int32 area2, l_int32 delx, l_int32 dely, l_int32 *tab, l_float32 *pscore );
LEPT_DLL extern L_DEWARP * dewarpCreate ( PIX *pixs, l_int32 pageno );
LEPT_DLL extern L_DEWARP * dewarpCreateRef ( l_int32 pageno, l_int32 refpage );
LEPT_DLL extern void dewarpDestroy ( L_DEWARP **pdew );
LEPT_DLL extern L_DEWARPA * dewarpaCreate ( l_int32 nptrs, l_int32 sampling, l_int32 redfactor, l_int32 minlines, l_int32 maxdist );
LEPT_DLL extern L_DEWARPA * dewarpaCreateFromPixacomp ( PIXAC *pixac, l_int32 useboth, l_int32 sampling, l_int32 minlines, l_int32 maxdist );
LEPT_DLL extern void dewarpaDestroy ( L_DEWARPA **pdewa );
LEPT_DLL extern l_ok dewarpaDestroyDewarp ( L_DEWARPA *dewa, l_int32 pageno );
LEPT_DLL extern l_ok dewarpaInsertDewarp ( L_DEWARPA *dewa, L_DEWARP *dew );
LEPT_DLL extern L_DEWARP * dewarpaGetDewarp ( L_DEWARPA *dewa, l_int32 index );
LEPT_DLL extern l_ok dewarpaSetCurvatures ( L_DEWARPA *dewa, l_int32 max_linecurv, l_int32 min_diff_linecurv, l_int32 max_diff_linecurv, l_int32 max_edgecurv, l_int32 max_diff_edgecurv, l_int32 max_edgeslope );
LEPT_DLL extern l_ok dewarpaUseBothArrays ( L_DEWARPA *dewa, l_int32 useboth );
LEPT_DLL extern l_ok dewarpaSetCheckColumns ( L_DEWARPA *dewa, l_int32 check_columns );
LEPT_DLL extern l_ok dewarpaSetMaxDistance ( L_DEWARPA *dewa, l_int32 maxdist );
LEPT_DLL extern L_DEWARP * dewarpRead ( const char *filename );
LEPT_DLL extern L_DEWARP * dewarpReadStream ( FILE *fp );
LEPT_DLL extern L_DEWARP * dewarpReadMem ( const l_uint8 *data, size_t size );
LEPT_DLL extern l_ok dewarpWrite ( const char *filename, L_DEWARP *dew );
LEPT_DLL extern l_ok dewarpWriteStream ( FILE *fp, L_DEWARP *dew );
LEPT_DLL extern l_ok dewarpWriteMem ( l_uint8 **pdata, size_t *psize, L_DEWARP *dew );
LEPT_DLL extern L_DEWARPA * dewarpaRead ( const char *filename );
LEPT_DLL extern L_DEWARPA * dewarpaReadStream ( FILE *fp );
LEPT_DLL extern L_DEWARPA * dewarpaReadMem ( const l_uint8 *data, size_t size );
LEPT_DLL extern l_ok dewarpaWrite ( const char *filename, L_DEWARPA *dewa );
LEPT_DLL extern l_ok dewarpaWriteStream ( FILE *fp, L_DEWARPA *dewa );
LEPT_DLL extern l_ok dewarpaWriteMem ( l_uint8 **pdata, size_t *psize, L_DEWARPA *dewa );
/* WILLUS mod */
LEPT_DLL extern l_ok dewarpBuildPageModel_ex ( L_DEWARP *dew, const char *debugfile, l_int32 fit_order );
LEPT_DLL extern l_ok dewarpFindVertDisparity_ex ( L_DEWARP *dew, PTAA *ptaa, l_int32 rotflag, l_int32 fit_order );
LEPT_DLL extern l_ok dewarpBuildLineModel_ex ( L_DEWARP *dew, l_int32 opensize, const char *debugfile, l_int32 fit_order );
LEPT_DLL extern l_ok dewarpBuildPageModel ( L_DEWARP *dew, const char *debugfile );
LEPT_DLL extern l_ok dewarpFindVertDisparity ( L_DEWARP *dew, PTAA *ptaa, l_int32 rotflag );
LEPT_DLL extern l_ok dewarpFindHorizDisparity ( L_DEWARP *dew, PTAA *ptaa );
LEPT_DLL extern PTAA * dewarpGetTextlineCenters ( PIX *pixs, l_int32 debugflag );
LEPT_DLL extern PTAA * dewarpRemoveShortLines ( PIX *pixs, PTAA *ptaas, l_float32 fract, l_int32 debugflag );
LEPT_DLL extern l_ok dewarpFindHorizSlopeDisparity ( L_DEWARP *dew, PIX *pixb, l_float32 fractthresh, l_int32 parity );
LEPT_DLL extern l_ok dewarpBuildLineModel ( L_DEWARP *dew, l_int32 opensize, const char *debugfile );
LEPT_DLL extern l_ok dewarpaModelStatus ( L_DEWARPA *dewa, l_int32 pageno, l_int32 *pvsuccess, l_int32 *phsuccess );
LEPT_DLL extern l_ok dewarpaApplyDisparity ( L_DEWARPA *dewa, l_int32 pageno, PIX *pixs, l_int32 grayin, l_int32 x, l_int32 y, PIX **ppixd, const char *debugfile );
LEPT_DLL extern l_ok dewarpaApplyDisparityBoxa ( L_DEWARPA *dewa, l_int32 pageno, PIX *pixs, BOXA *boxas, l_int32 mapdir, l_int32 x, l_int32 y, BOXA **pboxad, const char *debugfile );
LEPT_DLL extern l_ok dewarpMinimize ( L_DEWARP *dew );
LEPT_DLL extern l_ok dewarpPopulateFullRes ( L_DEWARP *dew, PIX *pix, l_int32 x, l_int32 y );
LEPT_DLL extern l_ok dewarpSinglePage ( PIX *pixs, l_int32 thresh, l_int32 adaptive, l_int32 useboth, l_int32 check_columns, PIX **ppixd, L_DEWARPA **pdewa, l_int32 debug );
LEPT_DLL extern l_ok dewarpSinglePageInit ( PIX *pixs, l_int32 thresh, l_int32 adaptive, l_int32 useboth, l_int32 check_columns, PIX **ppixb, L_DEWARPA **pdewa );
LEPT_DLL extern l_ok dewarpSinglePageRun ( PIX *pixs, PIX *pixb, L_DEWARPA *dewa, PIX **ppixd, l_int32 debug );
LEPT_DLL extern l_ok dewarpaListPages ( L_DEWARPA *dewa );
LEPT_DLL extern l_ok dewarpaSetValidModels ( L_DEWARPA *dewa, l_int32 notests, l_int32 debug );
LEPT_DLL extern l_ok dewarpaInsertRefModels ( L_DEWARPA *dewa, l_int32 notests, l_int32 debug );
LEPT_DLL extern l_ok dewarpaStripRefModels ( L_DEWARPA *dewa );
LEPT_DLL extern l_ok dewarpaRestoreModels ( L_DEWARPA *dewa );
LEPT_DLL extern l_ok dewarpaInfo ( FILE *fp, L_DEWARPA *dewa );
LEPT_DLL extern l_ok dewarpaModelStats ( L_DEWARPA *dewa, l_int32 *pnnone, l_int32 *pnvsuccess, l_int32 *pnvvalid, l_int32 *pnhsuccess, l_int32 *pnhvalid, l_int32 *pnref );
LEPT_DLL extern l_ok dewarpaShowArrays ( L_DEWARPA *dewa, l_float32 scalefact, l_int32 first, l_int32 last );
LEPT_DLL extern l_ok dewarpDebug ( L_DEWARP *dew, const char *subdirs, l_int32 index );
LEPT_DLL extern l_ok dewarpShowResults ( L_DEWARPA *dewa, SARRAY *sa, BOXA *boxa, l_int32 firstpage, l_int32 lastpage, const char *pdfout );
LEPT_DLL extern L_DNA * l_dnaCreate ( l_int32 n );
LEPT_DLL extern L_DNA * l_dnaCreateFromIArray ( l_int32 *iarray, l_int32 size );
LEPT_DLL extern L_DNA * l_dnaCreateFromDArray ( l_float64 *darray, l_int32 size, l_int32 copyflag );
LEPT_DLL extern L_DNA * l_dnaMakeSequence ( l_float64 startval, l_float64 increment, l_int32 size );
LEPT_DLL extern void l_dnaDestroy ( L_DNA **pda );
LEPT_DLL extern L_DNA * l_dnaCopy ( L_DNA *da );
LEPT_DLL extern L_DNA * l_dnaClone ( L_DNA *da );
LEPT_DLL extern l_ok l_dnaEmpty ( L_DNA *da );
LEPT_DLL extern l_ok l_dnaAddNumber ( L_DNA *da, l_float64 val );
LEPT_DLL extern l_ok l_dnaInsertNumber ( L_DNA *da, l_int32 index, l_float64 val );
LEPT_DLL extern l_ok l_dnaRemoveNumber ( L_DNA *da, l_int32 index );
LEPT_DLL extern l_ok l_dnaReplaceNumber ( L_DNA *da, l_int32 index, l_float64 val );
LEPT_DLL extern l_int32 l_dnaGetCount ( L_DNA *da );
LEPT_DLL extern l_ok l_dnaSetCount ( L_DNA *da, l_int32 newcount );
LEPT_DLL extern l_ok l_dnaGetDValue ( L_DNA *da, l_int32 index, l_float64 *pval );
LEPT_DLL extern l_ok l_dnaGetIValue ( L_DNA *da, l_int32 index, l_int32 *pival );
LEPT_DLL extern l_ok l_dnaSetValue ( L_DNA *da, l_int32 index, l_float64 val );
LEPT_DLL extern l_ok l_dnaShiftValue ( L_DNA *da, l_int32 index, l_float64 diff );
LEPT_DLL extern l_int32 * l_dnaGetIArray ( L_DNA *da );
LEPT_DLL extern l_float64 * l_dnaGetDArray ( L_DNA *da, l_int32 copyflag );
LEPT_DLL extern l_ok l_dnaGetParameters ( L_DNA *da, l_float64 *pstartx, l_float64 *pdelx );
LEPT_DLL extern l_ok l_dnaSetParameters ( L_DNA *da, l_float64 startx, l_float64 delx );
LEPT_DLL extern l_ok l_dnaCopyParameters ( L_DNA *dad, L_DNA *das );
LEPT_DLL extern L_DNA * l_dnaRead ( const char *filename );
LEPT_DLL extern L_DNA * l_dnaReadStream ( FILE *fp );
LEPT_DLL extern L_DNA * l_dnaReadMem ( const l_uint8 *data, size_t size );
LEPT_DLL extern l_ok l_dnaWrite ( const char *filename, L_DNA *da );
LEPT_DLL extern l_ok l_dnaWriteStream ( FILE *fp, L_DNA *da );
LEPT_DLL extern l_ok l_dnaWriteStderr ( L_DNA *da );
LEPT_DLL extern l_ok l_dnaWriteMem ( l_uint8 **pdata, size_t *psize, L_DNA *da );
LEPT_DLL extern L_DNAA * l_dnaaCreate ( l_int32 n );
LEPT_DLL extern L_DNAA * l_dnaaCreateFull ( l_int32 nptr, l_int32 n );
LEPT_DLL extern l_ok l_dnaaTruncate ( L_DNAA *daa );
LEPT_DLL extern void l_dnaaDestroy ( L_DNAA **pdaa );
LEPT_DLL extern l_ok l_dnaaAddDna ( L_DNAA *daa, L_DNA *da, l_int32 copyflag );
LEPT_DLL extern l_int32 l_dnaaGetCount ( L_DNAA *daa );
LEPT_DLL extern l_int32 l_dnaaGetDnaCount ( L_DNAA *daa, l_int32 index );
LEPT_DLL extern l_int32 l_dnaaGetNumberCount ( L_DNAA *daa );
LEPT_DLL extern L_DNA * l_dnaaGetDna ( L_DNAA *daa, l_int32 index, l_int32 accessflag );
LEPT_DLL extern l_ok l_dnaaReplaceDna ( L_DNAA *daa, l_int32 index, L_DNA *da );
LEPT_DLL extern l_ok l_dnaaGetValue ( L_DNAA *daa, l_int32 i, l_int32 j, l_float64 *pval );
LEPT_DLL extern l_ok l_dnaaAddNumber ( L_DNAA *daa, l_int32 index, l_float64 val );
LEPT_DLL extern L_DNAA * l_dnaaRead ( const char *filename );
LEPT_DLL extern L_DNAA * l_dnaaReadStream ( FILE *fp );
LEPT_DLL extern L_DNAA * l_dnaaReadMem ( const l_uint8 *data, size_t size );
LEPT_DLL extern l_ok l_dnaaWrite ( const char *filename, L_DNAA *daa );
LEPT_DLL extern l_ok l_dnaaWriteStream ( FILE *fp, L_DNAA *daa );
LEPT_DLL extern l_ok l_dnaaWriteMem ( l_uint8 **pdata, size_t *psize, L_DNAA *daa );
LEPT_DLL extern l_ok l_dnaJoin ( L_DNA *dad, L_DNA *das, l_int32 istart, l_int32 iend );
LEPT_DLL extern L_DNA * l_dnaaFlattenToDna ( L_DNAA *daa );
LEPT_DLL extern L_DNA * l_dnaSelectRange ( L_DNA *das, l_int32 first, l_int32 last );
LEPT_DLL extern NUMA * l_dnaConvertToNuma ( L_DNA *da );
LEPT_DLL extern L_DNA * numaConvertToDna ( NUMA *na );
LEPT_DLL extern L_DNA * pixConvertDataToDna ( PIX *pix );
LEPT_DLL extern L_ASET * l_asetCreateFromDna ( L_DNA *da );
LEPT_DLL extern l_ok l_dnaRemoveDupsByAset ( L_DNA *das, L_DNA **pdad );
LEPT_DLL extern l_ok l_dnaUnionByAset ( L_DNA *da1, L_DNA *da2, L_DNA **pdad );
LEPT_DLL extern l_ok l_dnaIntersectionByAset ( L_DNA *da1, L_DNA *da2, L_DNA **pdad );
LEPT_DLL extern L_HASHMAP * l_hmapCreateFromDna ( L_DNA *da );
LEPT_DLL extern l_ok l_dnaRemoveDupsByHmap ( L_DNA *das, L_DNA **pdad, L_HASHMAP **phmap );
LEPT_DLL extern l_ok l_dnaUnionByHmap ( L_DNA *da1, L_DNA *da2, L_DNA **pdad );
LEPT_DLL extern l_ok l_dnaIntersectionByHmap ( L_DNA *da1, L_DNA *da2, L_DNA **pdad );
LEPT_DLL extern l_ok l_dnaMakeHistoByHmap ( L_DNA *das, L_DNA **pdav, L_DNA **pdac );
LEPT_DLL extern L_DNA * l_dnaDiffAdjValues ( L_DNA *das );
LEPT_DLL extern L_DNAHASH * l_dnaHashCreate ( l_int32 nbuckets, l_int32 initsize );
LEPT_DLL extern void l_dnaHashDestroy ( L_DNAHASH **pdahash );
LEPT_DLL extern L_DNA * l_dnaHashGetDna ( L_DNAHASH *dahash, l_uint64 key, l_int32 copyflag );
LEPT_DLL extern l_ok l_dnaHashAdd ( L_DNAHASH *dahash, l_uint64 key, l_float64 value );
LEPT_DLL extern PIX * pixMorphDwa_2 ( PIX *pixd, PIX *pixs, l_int32 operation, char *selname );
LEPT_DLL extern PIX * pixFMorphopGen_2 ( PIX *pixd, PIX *pixs, l_int32 operation, char *selname );
LEPT_DLL extern l_int32 fmorphopgen_low_2 ( l_uint32 *datad, l_int32 w, l_int32 h, l_int32 wpld, l_uint32 *datas, l_int32 wpls, l_int32 index );
LEPT_DLL extern PIX * pixSobelEdgeFilter ( PIX *pixs, l_int32 orientflag );
LEPT_DLL extern PIX * pixTwoSidedEdgeFilter ( PIX *pixs, l_int32 orientflag );
LEPT_DLL extern l_ok pixMeasureEdgeSmoothness ( PIX *pixs, l_int32 side, l_int32 minjump, l_int32 minreversal, l_float32 *pjpl, l_float32 *pjspl, l_float32 *prpl, const char *debugfile );
LEPT_DLL extern NUMA * pixGetEdgeProfile ( PIX *pixs, l_int32 side, const char *debugfile );
LEPT_DLL extern l_ok pixGetLastOffPixelInRun ( PIX *pixs, l_int32 x, l_int32 y, l_int32 direction, l_int32 *ploc );
LEPT_DLL extern l_int32 pixGetLastOnPixelInRun ( PIX *pixs, l_int32 x, l_int32 y, l_int32 direction, l_int32 *ploc );
LEPT_DLL extern char * encodeBase64 ( const l_uint8 *inarray, l_int32 insize, l_int32 *poutsize );
LEPT_DLL extern l_uint8 * decodeBase64 ( const char *inarray, l_int32 insize, l_int32 *poutsize );
LEPT_DLL extern char * encodeAscii85 ( const l_uint8 *inarray, size_t insize, size_t *poutsize );
LEPT_DLL extern l_uint8 * decodeAscii85 ( const char *inarray, size_t insize, size_t *poutsize );
LEPT_DLL extern char * encodeAscii85WithComp ( const l_uint8 *indata, size_t insize, size_t *poutsize );
LEPT_DLL extern l_uint8 * decodeAscii85WithComp ( const char *instr, size_t insize, size_t *poutsize );
LEPT_DLL extern char * reformatPacked64 ( const char *inarray, l_int32 insize, l_int32 leadspace, l_int32 linechars, l_int32 addquotes, l_int32 *poutsize );
LEPT_DLL extern PIX * pixGammaTRC ( PIX *pixd, PIX *pixs, l_float32 gamma, l_int32 minval, l_int32 maxval );
LEPT_DLL extern PIX * pixGammaTRCMasked ( PIX *pixd, PIX *pixs, PIX *pixm, l_float32 gamma, l_int32 minval, l_int32 maxval );
LEPT_DLL extern PIX * pixGammaTRCWithAlpha ( PIX *pixd, PIX *pixs, l_float32 gamma, l_int32 minval, l_int32 maxval );
LEPT_DLL extern NUMA * numaGammaTRC ( l_float32 gamma, l_int32 minval, l_int32 maxval );
LEPT_DLL extern PIX * pixContrastTRC ( PIX *pixd, PIX *pixs, l_float32 factor );
LEPT_DLL extern PIX * pixContrastTRCMasked ( PIX *pixd, PIX *pixs, PIX *pixm, l_float32 factor );
LEPT_DLL extern NUMA * numaContrastTRC ( l_float32 factor );
LEPT_DLL extern PIX * pixEqualizeTRC ( PIX *pixd, PIX *pixs, l_float32 fract, l_int32 factor );
LEPT_DLL extern NUMA * numaEqualizeTRC ( PIX *pix, l_float32 fract, l_int32 factor );
LEPT_DLL extern l_int32 pixTRCMap ( PIX *pixs, PIX *pixm, NUMA *na );
LEPT_DLL extern l_int32 pixTRCMapGeneral ( PIX *pixs, PIX *pixm, NUMA *nar, NUMA *nag, NUMA *nab );
LEPT_DLL extern PIX * pixUnsharpMasking ( PIX *pixs, l_int32 halfwidth, l_float32 fract );
LEPT_DLL extern PIX * pixUnsharpMaskingGray ( PIX *pixs, l_int32 halfwidth, l_float32 fract );
LEPT_DLL extern PIX * pixUnsharpMaskingFast ( PIX *pixs, l_int32 halfwidth, l_float32 fract, l_int32 direction );
LEPT_DLL extern PIX * pixUnsharpMaskingGrayFast ( PIX *pixs, l_int32 halfwidth, l_float32 fract, l_int32 direction );
LEPT_DLL extern PIX * pixUnsharpMaskingGray1D ( PIX *pixs, l_int32 halfwidth, l_float32 fract, l_int32 direction );
LEPT_DLL extern PIX * pixUnsharpMaskingGray2D ( PIX *pixs, l_int32 halfwidth, l_float32 fract );
LEPT_DLL extern PIX * pixModifyHue ( PIX *pixd, PIX *pixs, l_float32 fract );
LEPT_DLL extern PIX * pixModifySaturation ( PIX *pixd, PIX *pixs, l_float32 fract );
LEPT_DLL extern l_int32 pixMeasureSaturation ( PIX *pixs, l_int32 factor, l_float32 *psat );
LEPT_DLL extern PIX * pixModifyBrightness ( PIX *pixd, PIX *pixs, l_float32 fract );
LEPT_DLL extern PIX * pixMosaicColorShiftRGB ( PIX *pixs, l_float32 roff, l_float32 goff, l_float32 boff, l_float32 delta, l_int32 nincr );
LEPT_DLL extern PIX * pixColorShiftRGB ( PIX *pixs, l_float32 rfract, l_float32 gfract, l_float32 bfract );
LEPT_DLL extern PIX * pixDarkenGray ( PIX *pixd, PIX *pixs, l_int32 thresh, l_int32 satlimit );
LEPT_DLL extern PIX * pixMultConstantColor ( PIX *pixs, l_float32 rfact, l_float32 gfact, l_float32 bfact );
LEPT_DLL extern PIX * pixMultMatrixColor ( PIX *pixs, L_KERNEL *kel );
LEPT_DLL extern PIX * pixHalfEdgeByBandpass ( PIX *pixs, l_int32 sm1h, l_int32 sm1v, l_int32 sm2h, l_int32 sm2v );
LEPT_DLL extern l_ok fhmtautogen ( SELA *sela, l_int32 fileindex, const char *filename );
LEPT_DLL extern l_ok fhmtautogen1 ( SELA *sela, l_int32 fileindex, const char *filename );
LEPT_DLL extern l_ok fhmtautogen2 ( SELA *sela, l_int32 fileindex, const char *filename );
LEPT_DLL extern PIX * pixHMTDwa_1 ( PIX *pixd, PIX *pixs, const char *selname );
LEPT_DLL extern PIX * pixFHMTGen_1 ( PIX *pixd, PIX *pixs, const char *selname );
LEPT_DLL extern l_int32 fhmtgen_low_1 ( l_uint32 *datad, l_int32 w, l_int32 h, l_int32 wpld, l_uint32 *datas, l_int32 wpls, l_int32 index );
LEPT_DLL extern l_ok pixItalicWords ( PIX *pixs, BOXA *boxaw, PIX *pixw, BOXA **pboxa, l_int32 debugflag );
LEPT_DLL extern PIX * pixOrientCorrect ( PIX *pixs, l_float32 minupconf, l_float32 minratio, l_float32 *pupconf, l_float32 *pleftconf, l_int32 *protation, l_int32 debug );
LEPT_DLL extern l_ok pixOrientDetect ( PIX *pixs, l_float32 *pupconf, l_float32 *pleftconf, l_int32 mincount, l_int32 debug );
LEPT_DLL extern l_ok makeOrientDecision ( l_float32 upconf, l_float32 leftconf, l_float32 minupconf, l_float32 minratio, l_int32 *porient, l_int32 debug );
LEPT_DLL extern l_ok pixUpDownDetect ( PIX *pixs, l_float32 *pconf, l_int32 mincount, l_int32 npixels, l_int32 debug );
LEPT_DLL extern l_ok pixMirrorDetect ( PIX *pixs, l_float32 *pconf, l_int32 mincount, l_int32 debug );
LEPT_DLL extern l_ok fmorphautogen ( SELA *sela, l_int32 fileindex, const char *filename );
LEPT_DLL extern l_ok fmorphautogen1 ( SELA *sela, l_int32 fileindex, const char *filename );
LEPT_DLL extern l_int32 fmorphautogen2 ( SELA *sela, l_int32 fileindex, const char *filename );
LEPT_DLL extern PIX * pixMorphDwa_1 ( PIX *pixd, PIX *pixs, l_int32 operation, char *selname );
LEPT_DLL extern PIX * pixFMorphopGen_1 ( PIX *pixd, PIX *pixs, l_int32 operation, char *selname );
LEPT_DLL extern l_int32 fmorphopgen_low_1 ( l_uint32 *datad, l_int32 w, l_int32 h, l_int32 wpld, l_uint32 *datas, l_int32 wpls, l_int32 index );
LEPT_DLL extern FPIX * fpixCreate ( l_int32 width, l_int32 height );
LEPT_DLL extern FPIX * fpixCreateTemplate ( FPIX *fpixs );
LEPT_DLL extern FPIX * fpixClone ( FPIX *fpix );
LEPT_DLL extern FPIX * fpixCopy ( FPIX *fpixs );
LEPT_DLL extern void fpixDestroy ( FPIX **pfpix );
LEPT_DLL extern l_ok fpixGetDimensions ( FPIX *fpix, l_int32 *pw, l_int32 *ph );
LEPT_DLL extern l_ok fpixSetDimensions ( FPIX *fpix, l_int32 w, l_int32 h );
LEPT_DLL extern l_int32 fpixGetWpl ( FPIX *fpix );
LEPT_DLL extern l_ok fpixSetWpl ( FPIX *fpix, l_int32 wpl );
LEPT_DLL extern l_ok fpixGetResolution ( FPIX *fpix, l_int32 *pxres, l_int32 *pyres );
LEPT_DLL extern l_ok fpixSetResolution ( FPIX *fpix, l_int32 xres, l_int32 yres );
LEPT_DLL extern l_ok fpixCopyResolution ( FPIX *fpixd, FPIX *fpixs );
LEPT_DLL extern l_float32 * fpixGetData ( FPIX *fpix );
LEPT_DLL extern l_ok fpixSetData ( FPIX *fpix, l_float32 *data );
LEPT_DLL extern l_ok fpixGetPixel ( FPIX *fpix, l_int32 x, l_int32 y, l_float32 *pval );
LEPT_DLL extern l_ok fpixSetPixel ( FPIX *fpix, l_int32 x, l_int32 y, l_float32 val );
LEPT_DLL extern FPIXA * fpixaCreate ( l_int32 n );
LEPT_DLL extern FPIXA * fpixaCopy ( FPIXA *fpixa, l_int32 copyflag );
LEPT_DLL extern void fpixaDestroy ( FPIXA **pfpixa );
LEPT_DLL extern l_ok fpixaAddFPix ( FPIXA *fpixa, FPIX *fpix, l_int32 copyflag );
LEPT_DLL extern l_int32 fpixaGetCount ( FPIXA *fpixa );
LEPT_DLL extern FPIX * fpixaGetFPix ( FPIXA *fpixa, l_int32 index, l_int32 accesstype );
LEPT_DLL extern l_ok fpixaGetFPixDimensions ( FPIXA *fpixa, l_int32 index, l_int32 *pw, l_int32 *ph );
LEPT_DLL extern l_float32 * fpixaGetData ( FPIXA *fpixa, l_int32 index );
LEPT_DLL extern l_ok fpixaGetPixel ( FPIXA *fpixa, l_int32 index, l_int32 x, l_int32 y, l_float32 *pval );
LEPT_DLL extern l_ok fpixaSetPixel ( FPIXA *fpixa, l_int32 index, l_int32 x, l_int32 y, l_float32 val );
LEPT_DLL extern DPIX * dpixCreate ( l_int32 width, l_int32 height );
LEPT_DLL extern DPIX * dpixCreateTemplate ( DPIX *dpixs );
LEPT_DLL extern DPIX * dpixClone ( DPIX *dpix );
LEPT_DLL extern DPIX * dpixCopy ( DPIX *dpixs );
LEPT_DLL extern void dpixDestroy ( DPIX **pdpix );
LEPT_DLL extern l_ok dpixGetDimensions ( DPIX *dpix, l_int32 *pw, l_int32 *ph );
LEPT_DLL extern l_ok dpixSetDimensions ( DPIX *dpix, l_int32 w, l_int32 h );
LEPT_DLL extern l_int32 dpixGetWpl ( DPIX *dpix );
LEPT_DLL extern l_ok dpixSetWpl ( DPIX *dpix, l_int32 wpl );
LEPT_DLL extern l_ok dpixGetResolution ( DPIX *dpix, l_int32 *pxres, l_int32 *pyres );
LEPT_DLL extern l_ok dpixSetResolution ( DPIX *dpix, l_int32 xres, l_int32 yres );
LEPT_DLL extern l_ok dpixCopyResolution ( DPIX *dpixd, DPIX *dpixs );
LEPT_DLL extern l_float64 * dpixGetData ( DPIX *dpix );
LEPT_DLL extern l_ok dpixSetData ( DPIX *dpix, l_float64 *data );
LEPT_DLL extern l_ok dpixGetPixel ( DPIX *dpix, l_int32 x, l_int32 y, l_float64 *pval );
LEPT_DLL extern l_ok dpixSetPixel ( DPIX *dpix, l_int32 x, l_int32 y, l_float64 val );
LEPT_DLL extern FPIX * fpixRead ( const char *filename );
LEPT_DLL extern FPIX * fpixReadStream ( FILE *fp );
LEPT_DLL extern FPIX * fpixReadMem ( const l_uint8 *data, size_t size );
LEPT_DLL extern l_ok fpixWrite ( const char *filename, FPIX *fpix );
LEPT_DLL extern l_ok fpixWriteStream ( FILE *fp, FPIX *fpix );
LEPT_DLL extern l_ok fpixWriteMem ( l_uint8 **pdata, size_t *psize, FPIX *fpix );
LEPT_DLL extern FPIX * fpixEndianByteSwap ( FPIX *fpixd, FPIX *fpixs );
LEPT_DLL extern DPIX * dpixRead ( const char *filename );
LEPT_DLL extern DPIX * dpixReadStream ( FILE *fp );
LEPT_DLL extern DPIX * dpixReadMem ( const l_uint8 *data, size_t size );
LEPT_DLL extern l_ok dpixWrite ( const char *filename, DPIX *dpix );
LEPT_DLL extern l_ok dpixWriteStream ( FILE *fp, DPIX *dpix );
LEPT_DLL extern l_ok dpixWriteMem ( l_uint8 **pdata, size_t *psize, DPIX *dpix );
LEPT_DLL extern DPIX * dpixEndianByteSwap ( DPIX *dpixd, DPIX *dpixs );
LEPT_DLL extern l_ok fpixPrintStream ( FILE *fp, FPIX *fpix, l_int32 factor );
LEPT_DLL extern FPIX * pixConvertToFPix ( PIX *pixs, l_int32 ncomps );
LEPT_DLL extern DPIX * pixConvertToDPix ( PIX *pixs, l_int32 ncomps );
LEPT_DLL extern PIX * fpixConvertToPix ( FPIX *fpixs, l_int32 outdepth, l_int32 negvals, l_int32 errorflag );
LEPT_DLL extern PIX * fpixDisplayMaxDynamicRange ( FPIX *fpixs );
LEPT_DLL extern DPIX * fpixConvertToDPix ( FPIX *fpix );
LEPT_DLL extern PIX * dpixConvertToPix ( DPIX *dpixs, l_int32 outdepth, l_int32 negvals, l_int32 errorflag );
LEPT_DLL extern FPIX * dpixConvertToFPix ( DPIX *dpix );
LEPT_DLL extern l_ok fpixGetMin ( FPIX *fpix, l_float32 *pminval, l_int32 *pxminloc, l_int32 *pyminloc );
LEPT_DLL extern l_ok fpixGetMax ( FPIX *fpix, l_float32 *pmaxval, l_int32 *pxmaxloc, l_int32 *pymaxloc );
LEPT_DLL extern l_ok dpixGetMin ( DPIX *dpix, l_float64 *pminval, l_int32 *pxminloc, l_int32 *pyminloc );
LEPT_DLL extern l_ok dpixGetMax ( DPIX *dpix, l_float64 *pmaxval, l_int32 *pxmaxloc, l_int32 *pymaxloc );
LEPT_DLL extern FPIX * fpixScaleByInteger ( FPIX *fpixs, l_int32 factor );
LEPT_DLL extern DPIX * dpixScaleByInteger ( DPIX *dpixs, l_int32 factor );
LEPT_DLL extern FPIX * fpixLinearCombination ( FPIX *fpixd, FPIX *fpixs1, FPIX *fpixs2, l_float32 a, l_float32 b );
LEPT_DLL extern l_ok fpixAddMultConstant ( FPIX *fpix, l_float32 addc, l_float32 multc );
LEPT_DLL extern DPIX * dpixLinearCombination ( DPIX *dpixd, DPIX *dpixs1, DPIX *dpixs2, l_float32 a, l_float32 b );
LEPT_DLL extern l_ok dpixAddMultConstant ( DPIX *dpix, l_float64 addc, l_float64 multc );
LEPT_DLL extern l_ok fpixSetAllArbitrary ( FPIX *fpix, l_float32 inval );
LEPT_DLL extern l_ok dpixSetAllArbitrary ( DPIX *dpix, l_float64 inval );
LEPT_DLL extern FPIX * fpixAddBorder ( FPIX *fpixs, l_int32 left, l_int32 right, l_int32 top, l_int32 bot );
LEPT_DLL extern FPIX * fpixRemoveBorder ( FPIX *fpixs, l_int32 left, l_int32 right, l_int32 top, l_int32 bot );
LEPT_DLL extern FPIX * fpixAddMirroredBorder ( FPIX *fpixs, l_int32 left, l_int32 right, l_int32 top, l_int32 bot );
LEPT_DLL extern FPIX * fpixAddContinuedBorder ( FPIX *fpixs, l_int32 left, l_int32 right, l_int32 top, l_int32 bot );
LEPT_DLL extern FPIX * fpixAddSlopeBorder ( FPIX *fpixs, l_int32 left, l_int32 right, l_int32 top, l_int32 bot );
LEPT_DLL extern l_ok fpixRasterop ( FPIX *fpixd, l_int32 dx, l_int32 dy, l_int32 dw, l_int32 dh, FPIX *fpixs, l_int32 sx, l_int32 sy );
LEPT_DLL extern FPIX * fpixRotateOrth ( FPIX *fpixs, l_int32 quads );
LEPT_DLL extern FPIX * fpixRotate180 ( FPIX *fpixd, FPIX *fpixs );
LEPT_DLL extern FPIX * fpixRotate90 ( FPIX *fpixs, l_int32 direction );
LEPT_DLL extern FPIX * fpixFlipLR ( FPIX *fpixd, FPIX *fpixs );
LEPT_DLL extern FPIX * fpixFlipTB ( FPIX *fpixd, FPIX *fpixs );
LEPT_DLL extern FPIX * fpixAffinePta ( FPIX *fpixs, PTA *ptad, PTA *ptas, l_int32 border, l_float32 inval );
LEPT_DLL extern FPIX * fpixAffine ( FPIX *fpixs, l_float32 *vc, l_float32 inval );
LEPT_DLL extern FPIX * fpixProjectivePta ( FPIX *fpixs, PTA *ptad, PTA *ptas, l_int32 border, l_float32 inval );
LEPT_DLL extern FPIX * fpixProjective ( FPIX *fpixs, l_float32 *vc, l_float32 inval );
LEPT_DLL extern l_ok linearInterpolatePixelFloat ( l_float32 *datas, l_int32 w, l_int32 h, l_float32 x, l_float32 y, l_float32 inval, l_float32 *pval );
LEPT_DLL extern PIX * fpixThresholdToPix ( FPIX *fpix, l_float32 thresh );
LEPT_DLL extern FPIX * pixComponentFunction ( PIX *pix, l_float32 rnum, l_float32 gnum, l_float32 bnum, l_float32 rdenom, l_float32 gdenom, l_float32 bdenom );
LEPT_DLL extern PIX * pixReadStreamGif ( FILE *fp );
LEPT_DLL extern PIX * pixReadMemGif ( const l_uint8 *cdata, size_t size );
LEPT_DLL extern l_ok pixWriteStreamGif ( FILE *fp, PIX *pix );
LEPT_DLL extern l_ok pixWriteMemGif ( l_uint8 **pdata, size_t *psize, PIX *pix );
LEPT_DLL extern GPLOT * gplotCreate ( const char *rootname, l_int32 outformat, const char *title, const char *xlabel, const char *ylabel );
LEPT_DLL extern void gplotDestroy ( GPLOT **pgplot );
LEPT_DLL extern l_ok gplotAddPlot ( GPLOT *gplot, NUMA *nax, NUMA *nay, l_int32 plotstyle, const char *plotlabel );
LEPT_DLL extern l_ok gplotSetScaling ( GPLOT *gplot, l_int32 scaling );
LEPT_DLL extern PIX * gplotMakeOutputPix ( GPLOT *gplot );
LEPT_DLL extern l_ok gplotMakeOutput ( GPLOT *gplot );
LEPT_DLL extern l_ok gplotGenCommandFile ( GPLOT *gplot );
LEPT_DLL extern l_ok gplotGenDataFiles ( GPLOT *gplot );
LEPT_DLL extern l_ok gplotSimple1 ( NUMA *na, l_int32 outformat, const char *outroot, const char *title );
LEPT_DLL extern l_ok gplotSimple2 ( NUMA *na1, NUMA *na2, l_int32 outformat, const char *outroot, const char *title );
LEPT_DLL extern l_ok gplotSimpleN ( NUMAA *naa, l_int32 outformat, const char *outroot, const char *title );
LEPT_DLL extern PIX * gplotSimplePix1 ( NUMA *na, const char *title );
LEPT_DLL extern PIX * gplotSimplePix2 ( NUMA *na1, NUMA *na2, const char *title );
LEPT_DLL extern PIX * gplotSimplePixN ( NUMAA *naa, const char *title );
LEPT_DLL extern GPLOT * gplotSimpleXY1 ( NUMA *nax, NUMA *nay, l_int32 plotstyle, l_int32 outformat, const char *outroot, const char *title );
LEPT_DLL extern GPLOT * gplotSimpleXY2 ( NUMA *nax, NUMA *nay1, NUMA *nay2, l_int32 plotstyle, l_int32 outformat, const char *outroot, const char *title );
LEPT_DLL extern GPLOT * gplotSimpleXYN ( NUMA *nax, NUMAA *naay, l_int32 plotstyle, l_int32 outformat, const char *outroot, const char *title );
LEPT_DLL extern PIX * gplotGeneralPix1 ( NUMA *na, l_int32 plotstyle, const char *rootname, const char *title, const char *xlabel, const char *ylabel );
LEPT_DLL extern PIX * gplotGeneralPix2 ( NUMA *na1, NUMA *na2, l_int32 plotstyle, const char *rootname, const char *title, const char *xlabel, const char *ylabel );
LEPT_DLL extern PIX * gplotGeneralPixN ( NUMA *nax, NUMAA *naay, l_int32 plotstyle, const char *rootname, const char *title, const char *xlabel, const char *ylabel );
LEPT_DLL extern GPLOT * gplotRead ( const char *filename );
LEPT_DLL extern l_ok gplotWrite ( const char *filename, GPLOT *gplot );
LEPT_DLL extern PTA * generatePtaLine ( l_int32 x1, l_int32 y1, l_int32 x2, l_int32 y2 );
LEPT_DLL extern PTA * generatePtaWideLine ( l_int32 x1, l_int32 y1, l_int32 x2, l_int32 y2, l_int32 width );
LEPT_DLL extern PTA * generatePtaBox ( BOX *box, l_int32 width );
LEPT_DLL extern PTA * generatePtaBoxa ( BOXA *boxa, l_int32 width, l_int32 removedups );
LEPT_DLL extern PTA * generatePtaHashBox ( BOX *box, l_int32 spacing, l_int32 width, l_int32 orient, l_int32 outline );
LEPT_DLL extern PTA * generatePtaHashBoxa ( BOXA *boxa, l_int32 spacing, l_int32 width, l_int32 orient, l_int32 outline, l_int32 removedups );
LEPT_DLL extern PTAA * generatePtaaBoxa ( BOXA *boxa );
LEPT_DLL extern PTAA * generatePtaaHashBoxa ( BOXA *boxa, l_int32 spacing, l_int32 width, l_int32 orient, l_int32 outline );
LEPT_DLL extern PTA * generatePtaPolyline ( PTA *ptas, l_int32 width, l_int32 closeflag, l_int32 removedups );
LEPT_DLL extern PTA * generatePtaGrid ( l_int32 w, l_int32 h, l_int32 nx, l_int32 ny, l_int32 width );
LEPT_DLL extern PTA * convertPtaLineTo4cc ( PTA *ptas );
LEPT_DLL extern PTA * generatePtaFilledCircle ( l_int32 radius );
LEPT_DLL extern PTA * generatePtaFilledSquare ( l_int32 side );
LEPT_DLL extern PTA * generatePtaLineFromPt ( l_int32 x, l_int32 y, l_float64 length, l_float64 radang );
LEPT_DLL extern l_ok locatePtRadially ( l_int32 xr, l_int32 yr, l_float64 dist, l_float64 radang, l_float64 *px, l_float64 *py );
LEPT_DLL extern l_ok pixRenderPlotFromNuma ( PIX **ppix, NUMA *na, l_int32 plotloc, l_int32 linewidth, l_int32 max, l_uint32 color );
LEPT_DLL extern PTA * makePlotPtaFromNuma ( NUMA *na, l_int32 size, l_int32 plotloc, l_int32 linewidth, l_int32 max );
LEPT_DLL extern l_ok pixRenderPlotFromNumaGen ( PIX **ppix, NUMA *na, l_int32 orient, l_int32 linewidth, l_int32 refpos, l_int32 max, l_int32 drawref, l_uint32 color );
LEPT_DLL extern PTA * makePlotPtaFromNumaGen ( NUMA *na, l_int32 orient, l_int32 linewidth, l_int32 refpos, l_int32 max, l_int32 drawref );
LEPT_DLL extern l_ok pixRenderPta ( PIX *pix, PTA *pta, l_int32 op );
LEPT_DLL extern l_ok pixRenderPtaArb ( PIX *pix, PTA *pta, l_uint8 rval, l_uint8 gval, l_uint8 bval );
LEPT_DLL extern l_ok pixRenderPtaBlend ( PIX *pix, PTA *pta, l_uint8 rval, l_uint8 gval, l_uint8 bval, l_float32 fract );
LEPT_DLL extern l_ok pixRenderLine ( PIX *pix, l_int32 x1, l_int32 y1, l_int32 x2, l_int32 y2, l_int32 width, l_int32 op );
LEPT_DLL extern l_ok pixRenderLineArb ( PIX *pix, l_int32 x1, l_int32 y1, l_int32 x2, l_int32 y2, l_int32 width, l_uint8 rval, l_uint8 gval, l_uint8 bval );
LEPT_DLL extern l_ok pixRenderLineBlend ( PIX *pix, l_int32 x1, l_int32 y1, l_int32 x2, l_int32 y2, l_int32 width, l_uint8 rval, l_uint8 gval, l_uint8 bval, l_float32 fract );
LEPT_DLL extern l_ok pixRenderBox ( PIX *pix, BOX *box, l_int32 width, l_int32 op );
LEPT_DLL extern l_ok pixRenderBoxArb ( PIX *pix, BOX *box, l_int32 width, l_uint8 rval, l_uint8 gval, l_uint8 bval );
LEPT_DLL extern l_ok pixRenderBoxBlend ( PIX *pix, BOX *box, l_int32 width, l_uint8 rval, l_uint8 gval, l_uint8 bval, l_float32 fract );
LEPT_DLL extern l_ok pixRenderBoxa ( PIX *pix, BOXA *boxa, l_int32 width, l_int32 op );
LEPT_DLL extern l_ok pixRenderBoxaArb ( PIX *pix, BOXA *boxa, l_int32 width, l_uint8 rval, l_uint8 gval, l_uint8 bval );
LEPT_DLL extern l_ok pixRenderBoxaBlend ( PIX *pix, BOXA *boxa, l_int32 width, l_uint8 rval, l_uint8 gval, l_uint8 bval, l_float32 fract, l_int32 removedups );
LEPT_DLL extern l_ok pixRenderHashBox ( PIX *pix, BOX *box, l_int32 spacing, l_int32 width, l_int32 orient, l_int32 outline, l_int32 op );
LEPT_DLL extern l_ok pixRenderHashBoxArb ( PIX *pix, BOX *box, l_int32 spacing, l_int32 width, l_int32 orient, l_int32 outline, l_int32 rval, l_int32 gval, l_int32 bval );
LEPT_DLL extern l_ok pixRenderHashBoxBlend ( PIX *pix, BOX *box, l_int32 spacing, l_int32 width, l_int32 orient, l_int32 outline, l_int32 rval, l_int32 gval, l_int32 bval, l_float32 fract );
LEPT_DLL extern l_ok pixRenderHashMaskArb ( PIX *pix, PIX *pixm, l_int32 x, l_int32 y, l_int32 spacing, l_int32 width, l_int32 orient, l_int32 outline, l_int32 rval, l_int32 gval, l_int32 bval );
LEPT_DLL extern l_ok pixRenderHashBoxa ( PIX *pix, BOXA *boxa, l_int32 spacing, l_int32 width, l_int32 orient, l_int32 outline, l_int32 op );
LEPT_DLL extern l_ok pixRenderHashBoxaArb ( PIX *pix, BOXA *boxa, l_int32 spacing, l_int32 width, l_int32 orient, l_int32 outline, l_int32 rval, l_int32 gval, l_int32 bval );
LEPT_DLL extern l_ok pixRenderHashBoxaBlend ( PIX *pix, BOXA *boxa, l_int32 spacing, l_int32 width, l_int32 orient, l_int32 outline, l_int32 rval, l_int32 gval, l_int32 bval, l_float32 fract );
LEPT_DLL extern l_ok pixRenderPolyline ( PIX *pix, PTA *ptas, l_int32 width, l_int32 op, l_int32 closeflag );
LEPT_DLL extern l_ok pixRenderPolylineArb ( PIX *pix, PTA *ptas, l_int32 width, l_uint8 rval, l_uint8 gval, l_uint8 bval, l_int32 closeflag );
LEPT_DLL extern l_ok pixRenderPolylineBlend ( PIX *pix, PTA *ptas, l_int32 width, l_uint8 rval, l_uint8 gval, l_uint8 bval, l_float32 fract, l_int32 closeflag, l_int32 removedups );
LEPT_DLL extern l_ok pixRenderGridArb ( PIX *pix, l_int32 nx, l_int32 ny, l_int32 width, l_uint8 rval, l_uint8 gval, l_uint8 bval );
LEPT_DLL extern PIX * pixRenderRandomCmapPtaa ( PIX *pix, PTAA *ptaa, l_int32 polyflag, l_int32 width, l_int32 closeflag );
LEPT_DLL extern PIX * pixRenderPolygon ( PTA *ptas, l_int32 width, l_int32 *pxmin, l_int32 *pymin );
LEPT_DLL extern PIX * pixFillPolygon ( PIX *pixs, PTA *pta, l_int32 xmin, l_int32 ymin );
LEPT_DLL extern PIX * pixRenderContours ( PIX *pixs, l_int32 startval, l_int32 incr, l_int32 outdepth );
LEPT_DLL extern PIX * fpixAutoRenderContours ( FPIX *fpix, l_int32 ncontours );
LEPT_DLL extern PIX * fpixRenderContours ( FPIX *fpixs, l_float32 incr, l_float32 proxim );
LEPT_DLL extern PTA * pixGeneratePtaBoundary ( PIX *pixs, l_int32 width );
LEPT_DLL extern PIX * pixErodeGray ( PIX *pixs, l_int32 hsize, l_int32 vsize );
LEPT_DLL extern PIX * pixDilateGray ( PIX *pixs, l_int32 hsize, l_int32 vsize );
LEPT_DLL extern PIX * pixOpenGray ( PIX *pixs, l_int32 hsize, l_int32 vsize );
LEPT_DLL extern PIX * pixCloseGray ( PIX *pixs, l_int32 hsize, l_int32 vsize );
LEPT_DLL extern PIX * pixErodeGray3 ( PIX *pixs, l_int32 hsize, l_int32 vsize );
LEPT_DLL extern PIX * pixDilateGray3 ( PIX *pixs, l_int32 hsize, l_int32 vsize );
LEPT_DLL extern PIX * pixOpenGray3 ( PIX *pixs, l_int32 hsize, l_int32 vsize );
LEPT_DLL extern PIX * pixCloseGray3 ( PIX *pixs, l_int32 hsize, l_int32 vsize );
LEPT_DLL extern PIX * pixDitherToBinary ( PIX *pixs );
LEPT_DLL extern PIX * pixDitherToBinarySpec ( PIX *pixs, l_int32 lowerclip, l_int32 upperclip );
LEPT_DLL extern void ditherToBinaryLineLow ( l_uint32 *lined, l_int32 w, l_uint32 *bufs1, l_uint32 *bufs2, l_int32 lowerclip, l_int32 upperclip, l_int32 lastlineflag );
LEPT_DLL extern PIX * pixThresholdToBinary ( PIX *pixs, l_int32 thresh );
LEPT_DLL extern void thresholdToBinaryLineLow ( l_uint32 *lined, l_int32 w, l_uint32 *lines, l_int32 d, l_int32 thresh );
LEPT_DLL extern PIX * pixVarThresholdToBinary ( PIX *pixs, PIX *pixg );
LEPT_DLL extern PIX * pixAdaptThresholdToBinary ( PIX *pixs, PIX *pixm, l_float32 gamma );
LEPT_DLL extern PIX * pixAdaptThresholdToBinaryGen ( PIX *pixs, PIX *pixm, l_float32 gamma, l_int32 blackval, l_int32 whiteval, l_int32 thresh );
LEPT_DLL extern PIX * pixGenerateMaskByValue ( PIX *pixs, l_int32 val, l_int32 usecmap );
LEPT_DLL extern PIX * pixGenerateMaskByBand ( PIX *pixs, l_int32 lower, l_int32 upper, l_int32 inband, l_int32 usecmap );
LEPT_DLL extern PIX * pixDitherTo2bpp ( PIX *pixs, l_int32 cmapflag );
LEPT_DLL extern PIX * pixDitherTo2bppSpec ( PIX *pixs, l_int32 lowerclip, l_int32 upperclip, l_int32 cmapflag );
LEPT_DLL extern PIX * pixThresholdTo2bpp ( PIX *pixs, l_int32 nlevels, l_int32 cmapflag );
LEPT_DLL extern PIX * pixThresholdTo4bpp ( PIX *pixs, l_int32 nlevels, l_int32 cmapflag );
LEPT_DLL extern PIX * pixThresholdOn8bpp ( PIX *pixs, l_int32 nlevels, l_int32 cmapflag );
LEPT_DLL extern PIX * pixThresholdGrayArb ( PIX *pixs, const char *edgevals, l_int32 outdepth, l_int32 use_average, l_int32 setblack, l_int32 setwhite );
LEPT_DLL extern l_int32 * makeGrayQuantIndexTable ( l_int32 nlevels );
LEPT_DLL extern l_ok makeGrayQuantTableArb ( NUMA *na, l_int32 outdepth, l_int32 **ptab, PIXCMAP **pcmap );
LEPT_DLL extern PIX * pixGenerateMaskByBand32 ( PIX *pixs, l_uint32 refval, l_int32 delm, l_int32 delp, l_float32 fractm, l_float32 fractp );
LEPT_DLL extern PIX * pixGenerateMaskByDiscr32 ( PIX *pixs, l_uint32 refval1, l_uint32 refval2, l_int32 distflag );
LEPT_DLL extern PIX * pixGrayQuantFromHisto ( PIX *pixd, PIX *pixs, PIX *pixm, l_float32 minfract, l_int32 maxsize );
LEPT_DLL extern PIX * pixGrayQuantFromCmap ( PIX *pixs, PIXCMAP *cmap, l_int32 mindepth );
LEPT_DLL extern L_HASHMAP * l_hmapCreate ( l_int32 ninit, l_int32 maxocc );
LEPT_DLL extern void l_hmapDestroy ( L_HASHMAP **phmap );
LEPT_DLL extern L_HASHITEM * l_hmapLookup ( L_HASHMAP *hmap, l_uint64 key, l_uint64 val, l_int32 op );
LEPT_DLL extern l_ok l_hmapRehash ( L_HASHMAP *hmap );
LEPT_DLL extern L_HEAP * lheapCreate ( l_int32 n, l_int32 direction );
LEPT_DLL extern void lheapDestroy ( L_HEAP **plh, l_int32 freeflag );
LEPT_DLL extern l_ok lheapAdd ( L_HEAP *lh, void *item );
LEPT_DLL extern void * lheapRemove ( L_HEAP *lh );
LEPT_DLL extern l_int32 lheapGetCount ( L_HEAP *lh );
LEPT_DLL extern void * lheapGetElement ( L_HEAP *lh, l_int32 index );
LEPT_DLL extern l_ok lheapSort ( L_HEAP *lh );
LEPT_DLL extern l_ok lheapSortStrictOrder ( L_HEAP *lh );
LEPT_DLL extern l_ok lheapPrint ( FILE *fp, L_HEAP *lh );
LEPT_DLL extern JBCLASSER * jbRankHausInit ( l_int32 components, l_int32 maxwidth, l_int32 maxheight, l_int32 size, l_float32 rank );
LEPT_DLL extern JBCLASSER * jbCorrelationInit ( l_int32 components, l_int32 maxwidth, l_int32 maxheight, l_float32 thresh, l_float32 weightfactor );
LEPT_DLL extern JBCLASSER * jbCorrelationInitWithoutComponents ( l_int32 components, l_int32 maxwidth, l_int32 maxheight, l_float32 thresh, l_float32 weightfactor );
LEPT_DLL extern l_ok jbAddPages ( JBCLASSER *classer, SARRAY *safiles );
LEPT_DLL extern l_ok jbAddPage ( JBCLASSER *classer, PIX *pixs );
LEPT_DLL extern l_ok jbAddPageComponents ( JBCLASSER *classer, PIX *pixs, BOXA *boxas, PIXA *pixas );
LEPT_DLL extern l_ok jbClassifyRankHaus ( JBCLASSER *classer, BOXA *boxa, PIXA *pixas );
LEPT_DLL extern l_int32 pixHaustest ( PIX *pix1, PIX *pix2, PIX *pix3, PIX *pix4, l_float32 delx, l_float32 dely, l_int32 maxdiffw, l_int32 maxdiffh );
LEPT_DLL extern l_int32 pixRankHaustest ( PIX *pix1, PIX *pix2, PIX *pix3, PIX *pix4, l_float32 delx, l_float32 dely, l_int32 maxdiffw, l_int32 maxdiffh, l_int32 area1, l_int32 area3, l_float32 rank, l_int32 *tab8 );
LEPT_DLL extern l_ok jbClassifyCorrelation ( JBCLASSER *classer, BOXA *boxa, PIXA *pixas );
LEPT_DLL extern l_ok jbGetComponents ( PIX *pixs, l_int32 components, l_int32 maxwidth, l_int32 maxheight, BOXA **pboxad, PIXA **ppixad );
LEPT_DLL extern l_ok pixWordMaskByDilation ( PIX *pixs, PIX **ppixm, l_int32 *psize, PIXA *pixadb );
LEPT_DLL extern l_ok pixWordBoxesByDilation ( PIX *pixs, l_int32 minwidth, l_int32 minheight, l_int32 maxwidth, l_int32 maxheight, BOXA **pboxa, l_int32 *psize, PIXA *pixadb );
LEPT_DLL extern PIXA * jbAccumulateComposites ( PIXAA *pixaa, NUMA **pna, PTA **pptat );
LEPT_DLL extern PIXA * jbTemplatesFromComposites ( PIXA *pixac, NUMA *na );
LEPT_DLL extern JBCLASSER * jbClasserCreate ( l_int32 method, l_int32 components );
LEPT_DLL extern void jbClasserDestroy ( JBCLASSER **pclasser );
LEPT_DLL extern JBDATA * jbDataSave ( JBCLASSER *classer );
LEPT_DLL extern void jbDataDestroy ( JBDATA **pdata );
LEPT_DLL extern l_ok jbDataWrite ( const char *rootout, JBDATA *jbdata );
LEPT_DLL extern JBDATA * jbDataRead ( const char *rootname );
LEPT_DLL extern PIXA * jbDataRender ( JBDATA *data, l_int32 debugflag );
LEPT_DLL extern l_ok jbGetULCorners ( JBCLASSER *classer, PIX *pixs, BOXA *boxa );
LEPT_DLL extern l_ok jbGetLLCorners ( JBCLASSER *classer );
LEPT_DLL extern l_ok readHeaderJp2k ( const char *filename, l_int32 *pw, l_int32 *ph, l_int32 *pbps, l_int32 *pspp, l_int32 *pcodec );
LEPT_DLL extern l_ok freadHeaderJp2k ( FILE *fp, l_int32 *pw, l_int32 *ph, l_int32 *pbps, l_int32 *pspp, l_int32 *pcodec );
LEPT_DLL extern l_ok readHeaderMemJp2k ( const l_uint8 *data, size_t size, l_int32 *pw, l_int32 *ph, l_int32 *pbps, l_int32 *pspp, l_int32 *pcodec );
LEPT_DLL extern l_int32 fgetJp2kResolution ( FILE *fp, l_int32 *pxres, l_int32 *pyres );
LEPT_DLL extern PIX * pixReadJp2k ( const char *filename, l_uint32 reduction, BOX *box, l_int32 hint, l_int32 debug );
LEPT_DLL extern PIX * pixReadStreamJp2k ( FILE *fp, l_uint32 reduction, BOX *box, l_int32 hint, l_int32 debug );
LEPT_DLL extern l_ok pixWriteJp2k ( const char *filename, PIX *pix, l_int32 quality, l_int32 nlevels, l_int32 hint, l_int32 debug );
LEPT_DLL extern l_ok pixWriteStreamJp2k ( FILE *fp, PIX *pix, l_int32 quality, l_int32 nlevels, l_int32 codec, l_int32 hint, l_int32 debug );
LEPT_DLL extern PIX * pixReadMemJp2k ( const l_uint8 *data, size_t size, l_uint32 reduction, BOX *box, l_int32 hint, l_int32 debug );
LEPT_DLL extern l_ok pixWriteMemJp2k ( l_uint8 **pdata, size_t *psize, PIX *pix, l_int32 quality, l_int32 nlevels, l_int32 hint, l_int32 debug );
LEPT_DLL extern PIX * pixReadJpeg ( const char *filename, l_int32 cmapflag, l_int32 reduction, l_int32 *pnwarn, l_int32 hint );
LEPT_DLL extern PIX * pixReadStreamJpeg ( FILE *fp, l_int32 cmapflag, l_int32 reduction, l_int32 *pnwarn, l_int32 hint );
LEPT_DLL extern l_ok readHeaderJpeg ( const char *filename, l_int32 *pw, l_int32 *ph, l_int32 *pspp, l_int32 *pycck, l_int32 *pcmyk );
LEPT_DLL extern l_ok freadHeaderJpeg ( FILE *fp, l_int32 *pw, l_int32 *ph, l_int32 *pspp, l_int32 *pycck, l_int32 *pcmyk );
LEPT_DLL extern l_int32 fgetJpegResolution ( FILE *fp, l_int32 *pxres, l_int32 *pyres );
LEPT_DLL extern l_int32 fgetJpegComment ( FILE *fp, l_uint8 **pcomment );
LEPT_DLL extern l_ok pixWriteJpeg ( const char *filename, PIX *pix, l_int32 quality, l_int32 progressive );
LEPT_DLL extern l_ok pixWriteStreamJpeg ( FILE *fp, PIX *pixs, l_int32 quality, l_int32 progressive );
LEPT_DLL extern PIX * pixReadMemJpeg ( const l_uint8 *data, size_t size, l_int32 cmflag, l_int32 reduction, l_int32 *pnwarn, l_int32 hint );
LEPT_DLL extern l_ok readHeaderMemJpeg ( const l_uint8 *data, size_t size, l_int32 *pw, l_int32 *ph, l_int32 *pspp, l_int32 *pycck, l_int32 *pcmyk );
LEPT_DLL extern l_ok readResolutionMemJpeg ( const l_uint8 *data, size_t size, l_int32 *pxres, l_int32 *pyres );
LEPT_DLL extern l_ok pixWriteMemJpeg ( l_uint8 **pdata, size_t *psize, PIX *pix, l_int32 quality, l_int32 progressive );
LEPT_DLL extern l_ok pixSetChromaSampling ( PIX *pix, l_int32 sampling );
LEPT_DLL extern L_KERNEL * kernelCreate ( l_int32 height, l_int32 width );
LEPT_DLL extern void kernelDestroy ( L_KERNEL **pkel );
LEPT_DLL extern L_KERNEL * kernelCopy ( L_KERNEL *kels );
LEPT_DLL extern l_ok kernelGetElement ( L_KERNEL *kel, l_int32 row, l_int32 col, l_float32 *pval );
LEPT_DLL extern l_ok kernelSetElement ( L_KERNEL *kel, l_int32 row, l_int32 col, l_float32 val );
LEPT_DLL extern l_ok kernelGetParameters ( L_KERNEL *kel, l_int32 *psy, l_int32 *psx, l_int32 *pcy, l_int32 *pcx );
LEPT_DLL extern l_ok kernelSetOrigin ( L_KERNEL *kel, l_int32 cy, l_int32 cx );
LEPT_DLL extern l_ok kernelGetSum ( L_KERNEL *kel, l_float32 *psum );
LEPT_DLL extern l_ok kernelGetMinMax ( L_KERNEL *kel, l_float32 *pmin, l_float32 *pmax );
LEPT_DLL extern L_KERNEL * kernelNormalize ( L_KERNEL *kels, l_float32 normsum );
LEPT_DLL extern L_KERNEL * kernelInvert ( L_KERNEL *kels );
LEPT_DLL extern l_float32 ** create2dFloatArray ( l_int32 sy, l_int32 sx );
LEPT_DLL extern L_KERNEL * kernelRead ( const char *fname );
LEPT_DLL extern L_KERNEL * kernelReadStream ( FILE *fp );
LEPT_DLL extern l_ok kernelWrite ( const char *fname, L_KERNEL *kel );
LEPT_DLL extern l_ok kernelWriteStream ( FILE *fp, L_KERNEL *kel );
LEPT_DLL extern L_KERNEL * kernelCreateFromString ( l_int32 h, l_int32 w, l_int32 cy, l_int32 cx, const char *kdata );
LEPT_DLL extern L_KERNEL * kernelCreateFromFile ( const char *filename );
LEPT_DLL extern L_KERNEL * kernelCreateFromPix ( PIX *pix, l_int32 cy, l_int32 cx );
LEPT_DLL extern PIX * kernelDisplayInPix ( L_KERNEL *kel, l_int32 size, l_int32 gthick );
LEPT_DLL extern NUMA * parseStringForNumbers ( const char *str, const char *seps );
LEPT_DLL extern L_KERNEL * makeFlatKernel ( l_int32 height, l_int32 width, l_int32 cy, l_int32 cx );
LEPT_DLL extern L_KERNEL * makeGaussianKernel ( l_int32 halfh, l_int32 halfw, l_float32 stdev, l_float32 max );
LEPT_DLL extern l_ok makeGaussianKernelSep ( l_int32 halfh, l_int32 halfw, l_float32 stdev, l_float32 max, L_KERNEL **pkelx, L_KERNEL **pkely );
LEPT_DLL extern L_KERNEL * makeDoGKernel ( l_int32 halfh, l_int32 halfw, l_float32 stdev, l_float32 ratio );
LEPT_DLL extern char * getImagelibVersions ( void );
LEPT_DLL extern void listDestroy ( DLLIST **phead );
LEPT_DLL extern l_ok listAddToHead ( DLLIST **phead, void *data );
LEPT_DLL extern l_ok listAddToTail ( DLLIST **phead, DLLIST **ptail, void *data );
LEPT_DLL extern l_ok listInsertBefore ( DLLIST **phead, DLLIST *elem, void *data );
LEPT_DLL extern l_ok listInsertAfter ( DLLIST **phead, DLLIST *elem, void *data );
LEPT_DLL extern void * listRemoveElement ( DLLIST **phead, DLLIST *elem );
LEPT_DLL extern void * listRemoveFromHead ( DLLIST **phead );
LEPT_DLL extern void * listRemoveFromTail ( DLLIST **phead, DLLIST **ptail );
LEPT_DLL extern DLLIST * listFindElement ( DLLIST *head, void *data );
LEPT_DLL extern DLLIST * listFindTail ( DLLIST *head );
LEPT_DLL extern l_int32 listGetCount ( DLLIST *head );
LEPT_DLL extern l_ok listReverse ( DLLIST **phead );
LEPT_DLL extern l_ok listJoin ( DLLIST **phead1, DLLIST **phead2 );
LEPT_DLL extern L_AMAP * l_amapCreate ( l_int32 keytype );
LEPT_DLL extern RB_TYPE * l_amapFind ( L_AMAP *m, RB_TYPE key );
LEPT_DLL extern void l_amapInsert ( L_AMAP *m, RB_TYPE key, RB_TYPE value );
LEPT_DLL extern void l_amapDelete ( L_AMAP *m, RB_TYPE key );
LEPT_DLL extern void l_amapDestroy ( L_AMAP **pm );
LEPT_DLL extern L_AMAP_NODE * l_amapGetFirst ( L_AMAP *m );
LEPT_DLL extern L_AMAP_NODE * l_amapGetNext ( L_AMAP_NODE *n );
LEPT_DLL extern L_AMAP_NODE * l_amapGetLast ( L_AMAP *m );
LEPT_DLL extern L_AMAP_NODE * l_amapGetPrev ( L_AMAP_NODE *n );
LEPT_DLL extern l_int32 l_amapSize ( L_AMAP *m );
LEPT_DLL extern L_ASET * l_asetCreate ( l_int32 keytype );
LEPT_DLL extern RB_TYPE * l_asetFind ( L_ASET *s, RB_TYPE key );
LEPT_DLL extern void l_asetInsert ( L_ASET *s, RB_TYPE key );
LEPT_DLL extern void l_asetDelete ( L_ASET *s, RB_TYPE key );
LEPT_DLL extern void l_asetDestroy ( L_ASET **ps );
LEPT_DLL extern L_ASET_NODE * l_asetGetFirst ( L_ASET *s );
LEPT_DLL extern L_ASET_NODE * l_asetGetNext ( L_ASET_NODE *n );
LEPT_DLL extern L_ASET_NODE * l_asetGetLast ( L_ASET *s );
LEPT_DLL extern L_ASET_NODE * l_asetGetPrev ( L_ASET_NODE *n );
LEPT_DLL extern l_int32 l_asetSize ( L_ASET *s );
LEPT_DLL extern PIX * generateBinaryMaze ( l_int32 w, l_int32 h, l_int32 xi, l_int32 yi, l_float32 wallps, l_float32 ranis );
LEPT_DLL extern PTA * pixSearchBinaryMaze ( PIX *pixs, l_int32 xi, l_int32 yi, l_int32 xf, l_int32 yf, PIX **ppixd );
LEPT_DLL extern PTA * pixSearchGrayMaze ( PIX *pixs, l_int32 xi, l_int32 yi, l_int32 xf, l_int32 yf, PIX **ppixd );
LEPT_DLL extern PIX * pixDilate ( PIX *pixd, PIX *pixs, SEL *sel );
LEPT_DLL extern PIX * pixErode ( PIX *pixd, PIX *pixs, SEL *sel );
LEPT_DLL extern PIX * pixHMT ( PIX *pixd, PIX *pixs, SEL *sel );
LEPT_DLL extern PIX * pixOpen ( PIX *pixd, PIX *pixs, SEL *sel );
LEPT_DLL extern PIX * pixClose ( PIX *pixd, PIX *pixs, SEL *sel );
LEPT_DLL extern PIX * pixCloseSafe ( PIX *pixd, PIX *pixs, SEL *sel );
LEPT_DLL extern PIX * pixOpenGeneralized ( PIX *pixd, PIX *pixs, SEL *sel );
LEPT_DLL extern PIX * pixCloseGeneralized ( PIX *pixd, PIX *pixs, SEL *sel );
LEPT_DLL extern PIX * pixDilateBrick ( PIX *pixd, PIX *pixs, l_int32 hsize, l_int32 vsize );
LEPT_DLL extern PIX * pixErodeBrick ( PIX *pixd, PIX *pixs, l_int32 hsize, l_int32 vsize );
LEPT_DLL extern PIX * pixOpenBrick ( PIX *pixd, PIX *pixs, l_int32 hsize, l_int32 vsize );
LEPT_DLL extern PIX * pixCloseBrick ( PIX *pixd, PIX *pixs, l_int32 hsize, l_int32 vsize );
LEPT_DLL extern PIX * pixCloseSafeBrick ( PIX *pixd, PIX *pixs, l_int32 hsize, l_int32 vsize );
LEPT_DLL extern l_int32 selectComposableSels ( l_int32 size, l_int32 direction, SEL **psel1, SEL **psel2 );
LEPT_DLL extern l_ok selectComposableSizes ( l_int32 size, l_int32 *pfactor1, l_int32 *pfactor2 );
LEPT_DLL extern PIX * pixDilateCompBrick ( PIX *pixd, PIX *pixs, l_int32 hsize, l_int32 vsize );
LEPT_DLL extern PIX * pixErodeCompBrick ( PIX *pixd, PIX *pixs, l_int32 hsize, l_int32 vsize );
LEPT_DLL extern PIX * pixOpenCompBrick ( PIX *pixd, PIX *pixs, l_int32 hsize, l_int32 vsize );
LEPT_DLL extern PIX * pixCloseCompBrick ( PIX *pixd, PIX *pixs, l_int32 hsize, l_int32 vsize );
LEPT_DLL extern PIX * pixCloseSafeCompBrick ( PIX *pixd, PIX *pixs, l_int32 hsize, l_int32 vsize );
LEPT_DLL extern void resetMorphBoundaryCondition ( l_int32 bc );
LEPT_DLL extern l_uint32 getMorphBorderPixelColor ( l_int32 type, l_int32 depth );
LEPT_DLL extern PIX * pixExtractBoundary ( PIX *pixs, l_int32 type );
LEPT_DLL extern PIX * pixMorphSequenceMasked ( PIX *pixs, PIX *pixm, const char *sequence, l_int32 dispsep );
LEPT_DLL extern PIX * pixMorphSequenceByComponent ( PIX *pixs, const char *sequence, l_int32 connectivity, l_int32 minw, l_int32 minh, BOXA **pboxa );
LEPT_DLL extern PIXA * pixaMorphSequenceByComponent ( PIXA *pixas, const char *sequence, l_int32 minw, l_int32 minh );
LEPT_DLL extern PIX * pixMorphSequenceByRegion ( PIX *pixs, PIX *pixm, const char *sequence, l_int32 connectivity, l_int32 minw, l_int32 minh, BOXA **pboxa );
LEPT_DLL extern PIXA * pixaMorphSequenceByRegion ( PIX *pixs, PIXA *pixam, const char *sequence, l_int32 minw, l_int32 minh );
LEPT_DLL extern PIX * pixUnionOfMorphOps ( PIX *pixs, SELA *sela, l_int32 type );
LEPT_DLL extern PIX * pixIntersectionOfMorphOps ( PIX *pixs, SELA *sela, l_int32 type );
LEPT_DLL extern PIX * pixSelectiveConnCompFill ( PIX *pixs, l_int32 connectivity, l_int32 minw, l_int32 minh );
LEPT_DLL extern l_ok pixRemoveMatchedPattern ( PIX *pixs, PIX *pixp, PIX *pixe, l_int32 x0, l_int32 y0, l_int32 dsize );
LEPT_DLL extern PIX * pixDisplayMatchedPattern ( PIX *pixs, PIX *pixp, PIX *pixe, l_int32 x0, l_int32 y0, l_uint32 color, l_float32 scale, l_int32 nlevels );
LEPT_DLL extern PIXA * pixaExtendByMorph ( PIXA *pixas, l_int32 type, l_int32 niters, SEL *sel, l_int32 include );
LEPT_DLL extern PIXA * pixaExtendByScaling ( PIXA *pixas, NUMA *nasc, l_int32 type, l_int32 include );
LEPT_DLL extern PIX * pixSeedfillMorph ( PIX *pixs, PIX *pixm, l_int32 maxiters, l_int32 connectivity );
LEPT_DLL extern NUMA * pixRunHistogramMorph ( PIX *pixs, l_int32 runtype, l_int32 direction, l_int32 maxsize );
LEPT_DLL extern PIX * pixTophat ( PIX *pixs, l_int32 hsize, l_int32 vsize, l_int32 type );
LEPT_DLL extern PIX * pixHDome ( PIX *pixs, l_int32 height, l_int32 connectivity );
LEPT_DLL extern PIX * pixFastTophat ( PIX *pixs, l_int32 xsize, l_int32 ysize, l_int32 type );
LEPT_DLL extern PIX * pixMorphGradient ( PIX *pixs, l_int32 hsize, l_int32 vsize, l_int32 smoothing );
LEPT_DLL extern PTA * pixaCentroids ( PIXA *pixa );
LEPT_DLL extern l_ok pixCentroid ( PIX *pix, l_int32 *centtab, l_int32 *sumtab, l_float32 *pxave, l_float32 *pyave );
LEPT_DLL extern PIX * pixDilateBrickDwa ( PIX *pixd, PIX *pixs, l_int32 hsize, l_int32 vsize );
LEPT_DLL extern PIX * pixErodeBrickDwa ( PIX *pixd, PIX *pixs, l_int32 hsize, l_int32 vsize );
LEPT_DLL extern PIX * pixOpenBrickDwa ( PIX *pixd, PIX *pixs, l_int32 hsize, l_int32 vsize );
LEPT_DLL extern PIX * pixCloseBrickDwa ( PIX *pixd, PIX *pixs, l_int32 hsize, l_int32 vsize );
LEPT_DLL extern PIX * pixDilateCompBrickDwa ( PIX *pixd, PIX *pixs, l_int32 hsize, l_int32 vsize );
LEPT_DLL extern PIX * pixErodeCompBrickDwa ( PIX *pixd, PIX *pixs, l_int32 hsize, l_int32 vsize );
LEPT_DLL extern PIX * pixOpenCompBrickDwa ( PIX *pixd, PIX *pixs, l_int32 hsize, l_int32 vsize );
LEPT_DLL extern PIX * pixCloseCompBrickDwa ( PIX *pixd, PIX *pixs, l_int32 hsize, l_int32 vsize );
LEPT_DLL extern PIX * pixDilateCompBrickExtendDwa ( PIX *pixd, PIX *pixs, l_int32 hsize, l_int32 vsize );
LEPT_DLL extern PIX * pixErodeCompBrickExtendDwa ( PIX *pixd, PIX *pixs, l_int32 hsize, l_int32 vsize );
LEPT_DLL extern PIX * pixOpenCompBrickExtendDwa ( PIX *pixd, PIX *pixs, l_int32 hsize, l_int32 vsize );
LEPT_DLL extern PIX * pixCloseCompBrickExtendDwa ( PIX *pixd, PIX *pixs, l_int32 hsize, l_int32 vsize );
LEPT_DLL extern l_ok getExtendedCompositeParameters ( l_int32 size, l_int32 *pn, l_int32 *pextra, l_int32 *pactualsize );
LEPT_DLL extern PIX * pixMorphSequence ( PIX *pixs, const char *sequence, l_int32 dispsep );
LEPT_DLL extern PIX * pixMorphCompSequence ( PIX *pixs, const char *sequence, l_int32 dispsep );
LEPT_DLL extern PIX * pixMorphSequenceDwa ( PIX *pixs, const char *sequence, l_int32 dispsep );
LEPT_DLL extern PIX * pixMorphCompSequenceDwa ( PIX *pixs, const char *sequence, l_int32 dispsep );
LEPT_DLL extern l_int32 morphSequenceVerify ( SARRAY *sa );
LEPT_DLL extern PIX * pixGrayMorphSequence ( PIX *pixs, const char *sequence, l_int32 dispsep, l_int32 dispy );
LEPT_DLL extern PIX * pixColorMorphSequence ( PIX *pixs, const char *sequence, l_int32 dispsep, l_int32 dispy );
LEPT_DLL extern NUMA * numaCreate ( l_int32 n );
LEPT_DLL extern NUMA * numaCreateFromIArray ( l_int32 *iarray, l_int32 size );
LEPT_DLL extern NUMA * numaCreateFromFArray ( l_float32 *farray, l_int32 size, l_int32 copyflag );
LEPT_DLL extern NUMA * numaCreateFromString ( const char *str );
LEPT_DLL extern void numaDestroy ( NUMA **pna );
LEPT_DLL extern NUMA * numaCopy ( NUMA *na );
LEPT_DLL extern NUMA * numaClone ( NUMA *na );
LEPT_DLL extern l_ok numaEmpty ( NUMA *na );
LEPT_DLL extern l_ok numaAddNumber ( NUMA *na, l_float32 val );
LEPT_DLL extern l_ok numaInsertNumber ( NUMA *na, l_int32 index, l_float32 val );
LEPT_DLL extern l_ok numaRemoveNumber ( NUMA *na, l_int32 index );
LEPT_DLL extern l_ok numaReplaceNumber ( NUMA *na, l_int32 index, l_float32 val );
LEPT_DLL extern l_int32 numaGetCount ( NUMA *na );
LEPT_DLL extern l_ok numaSetCount ( NUMA *na, l_int32 newcount );
LEPT_DLL extern l_ok numaGetFValue ( NUMA *na, l_int32 index, l_float32 *pval );
LEPT_DLL extern l_ok numaGetIValue ( NUMA *na, l_int32 index, l_int32 *pival );
LEPT_DLL extern l_ok numaSetValue ( NUMA *na, l_int32 index, l_float32 val );
LEPT_DLL extern l_ok numaShiftValue ( NUMA *na, l_int32 index, l_float32 diff );
LEPT_DLL extern l_int32 * numaGetIArray ( NUMA *na );
LEPT_DLL extern l_float32 * numaGetFArray ( NUMA *na, l_int32 copyflag );
LEPT_DLL extern l_ok numaGetParameters ( NUMA *na, l_float32 *pstartx, l_float32 *pdelx );
LEPT_DLL extern l_ok numaSetParameters ( NUMA *na, l_float32 startx, l_float32 delx );
LEPT_DLL extern l_ok numaCopyParameters ( NUMA *nad, NUMA *nas );
LEPT_DLL extern SARRAY * numaConvertToSarray ( NUMA *na, l_int32 size1, l_int32 size2, l_int32 addzeros, l_int32 type );
LEPT_DLL extern NUMA * numaRead ( const char *filename );
LEPT_DLL extern NUMA * numaReadStream ( FILE *fp );
LEPT_DLL extern NUMA * numaReadMem ( const l_uint8 *data, size_t size );
LEPT_DLL extern l_ok numaWriteDebug ( const char *filename, NUMA *na );
LEPT_DLL extern l_ok numaWrite ( const char *filename, NUMA *na );
LEPT_DLL extern l_ok numaWriteStream ( FILE *fp, NUMA *na );
LEPT_DLL extern l_ok numaWriteStderr ( NUMA *na );
LEPT_DLL extern l_ok numaWriteMem ( l_uint8 **pdata, size_t *psize, NUMA *na );
LEPT_DLL extern NUMAA * numaaCreate ( l_int32 n );
LEPT_DLL extern NUMAA * numaaCreateFull ( l_int32 nptr, l_int32 n );
LEPT_DLL extern l_ok numaaTruncate ( NUMAA *naa );
LEPT_DLL extern void numaaDestroy ( NUMAA **pnaa );
LEPT_DLL extern l_ok numaaAddNuma ( NUMAA *naa, NUMA *na, l_int32 copyflag );
LEPT_DLL extern l_int32 numaaGetCount ( NUMAA *naa );
LEPT_DLL extern l_int32 numaaGetNumaCount ( NUMAA *naa, l_int32 index );
LEPT_DLL extern l_int32 numaaGetNumberCount ( NUMAA *naa );
LEPT_DLL extern NUMA ** numaaGetPtrArray ( NUMAA *naa );
LEPT_DLL extern NUMA * numaaGetNuma ( NUMAA *naa, l_int32 index, l_int32 accessflag );
LEPT_DLL extern l_ok numaaReplaceNuma ( NUMAA *naa, l_int32 index, NUMA *na );
LEPT_DLL extern l_ok numaaGetValue ( NUMAA *naa, l_int32 i, l_int32 j, l_float32 *pfval, l_int32 *pival );
LEPT_DLL extern l_ok numaaAddNumber ( NUMAA *naa, l_int32 index, l_float32 val );
LEPT_DLL extern NUMAA * numaaRead ( const char *filename );
LEPT_DLL extern NUMAA * numaaReadStream ( FILE *fp );
LEPT_DLL extern NUMAA * numaaReadMem ( const l_uint8 *data, size_t size );
LEPT_DLL extern l_ok numaaWrite ( const char *filename, NUMAA *naa );
LEPT_DLL extern l_ok numaaWriteStream ( FILE *fp, NUMAA *naa );
LEPT_DLL extern l_ok numaaWriteMem ( l_uint8 **pdata, size_t *psize, NUMAA *naa );
LEPT_DLL extern NUMA * numaArithOp ( NUMA *nad, NUMA *na1, NUMA *na2, l_int32 op );
LEPT_DLL extern NUMA * numaLogicalOp ( NUMA *nad, NUMA *na1, NUMA *na2, l_int32 op );
LEPT_DLL extern NUMA * numaInvert ( NUMA *nad, NUMA *nas );
LEPT_DLL extern l_int32 numaSimilar ( NUMA *na1, NUMA *na2, l_float32 maxdiff, l_int32 *psimilar );
LEPT_DLL extern l_ok numaAddToNumber ( NUMA *na, l_int32 index, l_float32 val );
LEPT_DLL extern l_ok numaGetMin ( NUMA *na, l_float32 *pminval, l_int32 *piminloc );
LEPT_DLL extern l_ok numaGetMax ( NUMA *na, l_float32 *pmaxval, l_int32 *pimaxloc );
LEPT_DLL extern l_ok numaGetSum ( NUMA *na, l_float32 *psum );
LEPT_DLL extern NUMA * numaGetPartialSums ( NUMA *na );
LEPT_DLL extern l_ok numaGetSumOnInterval ( NUMA *na, l_int32 first, l_int32 last, l_float32 *psum );
LEPT_DLL extern l_ok numaHasOnlyIntegers ( NUMA *na, l_int32 *pallints );
LEPT_DLL extern l_ok numaGetMean ( NUMA *na, l_float32 *pave );
LEPT_DLL extern l_ok numaGetMeanAbsval ( NUMA *na, l_float32 *paveabs );
LEPT_DLL extern NUMA * numaSubsample ( NUMA *nas, l_int32 subfactor );
LEPT_DLL extern NUMA * numaMakeDelta ( NUMA *nas );
LEPT_DLL extern NUMA * numaMakeSequence ( l_float32 startval, l_float32 increment, l_int32 size );
LEPT_DLL extern NUMA * numaMakeConstant ( l_float32 val, l_int32 size );
LEPT_DLL extern NUMA * numaMakeAbsval ( NUMA *nad, NUMA *nas );
LEPT_DLL extern NUMA * numaAddBorder ( NUMA *nas, l_int32 left, l_int32 right, l_float32 val );
LEPT_DLL extern NUMA * numaAddSpecifiedBorder ( NUMA *nas, l_int32 left, l_int32 right, l_int32 type );
LEPT_DLL extern NUMA * numaRemoveBorder ( NUMA *nas, l_int32 left, l_int32 right );
LEPT_DLL extern l_ok numaCountNonzeroRuns ( NUMA *na, l_int32 *pcount );
LEPT_DLL extern l_ok numaGetNonzeroRange ( NUMA *na, l_float32 eps, l_int32 *pfirst, l_int32 *plast );
LEPT_DLL extern l_ok numaGetCountRelativeToZero ( NUMA *na, l_int32 type, l_int32 *pcount );
LEPT_DLL extern NUMA * numaClipToInterval ( NUMA *nas, l_int32 first, l_int32 last );
LEPT_DLL extern NUMA * numaMakeThresholdIndicator ( NUMA *nas, l_float32 thresh, l_int32 type );
LEPT_DLL extern NUMA * numaUniformSampling ( NUMA *nas, l_int32 nsamp );
LEPT_DLL extern NUMA * numaReverse ( NUMA *nad, NUMA *nas );
LEPT_DLL extern NUMA * numaLowPassIntervals ( NUMA *nas, l_float32 thresh, l_float32 maxn );
LEPT_DLL extern NUMA * numaThresholdEdges ( NUMA *nas, l_float32 thresh1, l_float32 thresh2, l_float32 maxn );
LEPT_DLL extern l_int32 numaGetSpanValues ( NUMA *na, l_int32 span, l_int32 *pstart, l_int32 *pend );
LEPT_DLL extern l_int32 numaGetEdgeValues ( NUMA *na, l_int32 edge, l_int32 *pstart, l_int32 *pend, l_int32 *psign );
LEPT_DLL extern l_ok numaInterpolateEqxVal ( l_float32 startx, l_float32 deltax, NUMA *nay, l_int32 type, l_float32 xval, l_float32 *pyval );
LEPT_DLL extern l_ok numaInterpolateArbxVal ( NUMA *nax, NUMA *nay, l_int32 type, l_float32 xval, l_float32 *pyval );
LEPT_DLL extern l_ok numaInterpolateEqxInterval ( l_float32 startx, l_float32 deltax, NUMA *nasy, l_int32 type, l_float32 x0, l_float32 x1, l_int32 npts, NUMA **pnax, NUMA **pnay );
LEPT_DLL extern l_ok numaInterpolateArbxInterval ( NUMA *nax, NUMA *nay, l_int32 type, l_float32 x0, l_float32 x1, l_int32 npts, NUMA **pnadx, NUMA **pnady );
LEPT_DLL extern l_ok numaFitMax ( NUMA *na, l_float32 *pmaxval, NUMA *naloc, l_float32 *pmaxloc );
LEPT_DLL extern l_ok numaDifferentiateInterval ( NUMA *nax, NUMA *nay, l_float32 x0, l_float32 x1, l_int32 npts, NUMA **pnadx, NUMA **pnady );
LEPT_DLL extern l_ok numaIntegrateInterval ( NUMA *nax, NUMA *nay, l_float32 x0, l_float32 x1, l_int32 npts, l_float32 *psum );
LEPT_DLL extern l_ok numaSortGeneral ( NUMA *na, NUMA **pnasort, NUMA **pnaindex, NUMA **pnainvert, l_int32 sortorder, l_int32 sorttype );
LEPT_DLL extern NUMA * numaSortAutoSelect ( NUMA *nas, l_int32 sortorder );
LEPT_DLL extern NUMA * numaSortIndexAutoSelect ( NUMA *nas, l_int32 sortorder );
LEPT_DLL extern l_int32 numaChooseSortType ( NUMA *nas );
LEPT_DLL extern NUMA * numaSort ( NUMA *naout, NUMA *nain, l_int32 sortorder );
LEPT_DLL extern NUMA * numaBinSort ( NUMA *nas, l_int32 sortorder );
LEPT_DLL extern NUMA * numaGetSortIndex ( NUMA *na, l_int32 sortorder );
LEPT_DLL extern NUMA * numaGetBinSortIndex ( NUMA *nas, l_int32 sortorder );
LEPT_DLL extern NUMA * numaSortByIndex ( NUMA *nas, NUMA *naindex );
LEPT_DLL extern l_int32 numaIsSorted ( NUMA *nas, l_int32 sortorder, l_int32 *psorted );
LEPT_DLL extern l_ok numaSortPair ( NUMA *nax, NUMA *nay, l_int32 sortorder, NUMA **pnasx, NUMA **pnasy );
LEPT_DLL extern NUMA * numaInvertMap ( NUMA *nas );
LEPT_DLL extern l_ok numaAddSorted ( NUMA *na, l_float32 val );
LEPT_DLL extern l_ok numaFindSortedLoc ( NUMA *na, l_float32 val, l_int32 *pindex );
LEPT_DLL extern NUMA * numaPseudorandomSequence ( l_int32 size, l_int32 seed );
LEPT_DLL extern NUMA * numaRandomPermutation ( NUMA *nas, l_int32 seed );
LEPT_DLL extern l_ok numaGetRankValue ( NUMA *na, l_float32 fract, NUMA *nasort, l_int32 usebins, l_float32 *pval );
LEPT_DLL extern l_ok numaGetMedian ( NUMA *na, l_float32 *pval );
LEPT_DLL extern l_ok numaGetBinnedMedian ( NUMA *na, l_int32 *pval );
LEPT_DLL extern l_ok numaGetMeanDevFromMedian ( NUMA *na, l_float32 med, l_float32 *pdev );
LEPT_DLL extern l_ok numaGetMedianDevFromMedian ( NUMA *na, l_float32 *pmed, l_float32 *pdev );
LEPT_DLL extern l_ok numaGetMode ( NUMA *na, l_float32 *pval, l_int32 *pcount );
LEPT_DLL extern l_ok numaJoin ( NUMA *nad, NUMA *nas, l_int32 istart, l_int32 iend );
LEPT_DLL extern l_ok numaaJoin ( NUMAA *naad, NUMAA *naas, l_int32 istart, l_int32 iend );
LEPT_DLL extern NUMA * numaaFlattenToNuma ( NUMAA *naa );
LEPT_DLL extern NUMA * numaErode ( NUMA *nas, l_int32 size );
LEPT_DLL extern NUMA * numaDilate ( NUMA *nas, l_int32 size );
LEPT_DLL extern NUMA * numaOpen ( NUMA *nas, l_int32 size );
LEPT_DLL extern NUMA * numaClose ( NUMA *nas, l_int32 size );
LEPT_DLL extern NUMA * numaTransform ( NUMA *nas, l_float32 shift, l_float32 scale );
LEPT_DLL extern l_ok numaSimpleStats ( NUMA *na, l_int32 first, l_int32 last, l_float32 *pmean, l_float32 *pvar, l_float32 *prvar );
LEPT_DLL extern l_ok numaWindowedStats ( NUMA *nas, l_int32 wc, NUMA **pnam, NUMA **pnams, NUMA **pnav, NUMA **pnarv );
LEPT_DLL extern NUMA * numaWindowedMean ( NUMA *nas, l_int32 wc );
LEPT_DLL extern NUMA * numaWindowedMeanSquare ( NUMA *nas, l_int32 wc );
LEPT_DLL extern l_ok numaWindowedVariance ( NUMA *nam, NUMA *nams, NUMA **pnav, NUMA **pnarv );
LEPT_DLL extern NUMA * numaWindowedMedian ( NUMA *nas, l_int32 halfwin );
LEPT_DLL extern NUMA * numaConvertToInt ( NUMA *nas );
LEPT_DLL extern NUMA * numaMakeHistogram ( NUMA *na, l_int32 maxbins, l_int32 *pbinsize, l_int32 *pbinstart );
LEPT_DLL extern NUMA * numaMakeHistogramAuto ( NUMA *na, l_int32 maxbins );
LEPT_DLL extern NUMA * numaMakeHistogramClipped ( NUMA *na, l_float32 binsize, l_float32 maxsize );
LEPT_DLL extern NUMA * numaRebinHistogram ( NUMA *nas, l_int32 newsize );
LEPT_DLL extern NUMA * numaNormalizeHistogram ( NUMA *nas, l_float32 tsum );
LEPT_DLL extern l_ok numaGetStatsUsingHistogram ( NUMA *na, l_int32 maxbins, l_float32 *pmin, l_float32 *pmax, l_float32 *pmean, l_float32 *pvariance, l_float32 *pmedian, l_float32 rank, l_float32 *prval, NUMA **phisto );
LEPT_DLL extern l_ok numaGetHistogramStats ( NUMA *nahisto, l_float32 startx, l_float32 deltax, l_float32 *pxmean, l_float32 *pxmedian, l_float32 *pxmode, l_float32 *pxvariance );
LEPT_DLL extern l_ok numaGetHistogramStatsOnInterval ( NUMA *nahisto, l_float32 startx, l_float32 deltax, l_int32 ifirst, l_int32 ilast, l_float32 *pxmean, l_float32 *pxmedian, l_float32 *pxmode, l_float32 *pxvariance );
LEPT_DLL extern l_ok numaMakeRankFromHistogram ( l_float32 startx, l_float32 deltax, NUMA *nasy, l_int32 npts, NUMA **pnax, NUMA **pnay );
LEPT_DLL extern l_ok numaHistogramGetRankFromVal ( NUMA *na, l_float32 rval, l_float32 *prank );
LEPT_DLL extern l_ok numaHistogramGetValFromRank ( NUMA *na, l_float32 rank, l_float32 *prval );
LEPT_DLL extern l_ok numaDiscretizeSortedInBins ( NUMA *na, l_int32 nbins, NUMA **pnabinval );
LEPT_DLL extern l_ok numaDiscretizeHistoInBins ( NUMA *na, l_int32 nbins, NUMA **pnabinval, NUMA **pnarank );
LEPT_DLL extern l_ok numaGetRankBinValues ( NUMA *na, l_int32 nbins, NUMA **pnam );
LEPT_DLL extern NUMA * numaGetUniformBinSizes ( l_int32 ntotal, l_int32 nbins );
LEPT_DLL extern l_ok numaSplitDistribution ( NUMA *na, l_float32 scorefract, l_int32 *psplitindex, l_float32 *pave1, l_float32 *pave2, l_float32 *pnum1, l_float32 *pnum2, NUMA **pnascore );
LEPT_DLL extern l_ok grayHistogramsToEMD ( NUMAA *naa1, NUMAA *naa2, NUMA **pnad );
LEPT_DLL extern l_ok numaEarthMoverDistance ( NUMA *na1, NUMA *na2, l_float32 *pdist );
LEPT_DLL extern l_ok grayInterHistogramStats ( NUMAA *naa, l_int32 wc, NUMA **pnam, NUMA **pnams, NUMA **pnav, NUMA **pnarv );
LEPT_DLL extern NUMA * numaFindPeaks ( NUMA *nas, l_int32 nmax, l_float32 fract1, l_float32 fract2 );
LEPT_DLL extern NUMA * numaFindExtrema ( NUMA *nas, l_float32 delta, NUMA **pnav );
LEPT_DLL extern l_ok numaFindLocForThreshold ( NUMA *na, l_int32 skip, l_int32 *pthresh, l_float32 *pfract );
LEPT_DLL extern l_ok numaCountReversals ( NUMA *nas, l_float32 minreversal, l_int32 *pnr, l_float32 *prd );
LEPT_DLL extern l_ok numaSelectCrossingThreshold ( NUMA *nax, NUMA *nay, l_float32 estthresh, l_float32 *pbestthresh );
LEPT_DLL extern NUMA * numaCrossingsByThreshold ( NUMA *nax, NUMA *nay, l_float32 thresh );
LEPT_DLL extern NUMA * numaCrossingsByPeaks ( NUMA *nax, NUMA *nay, l_float32 delta );
LEPT_DLL extern l_ok numaEvalBestHaarParameters ( NUMA *nas, l_float32 relweight, l_int32 nwidth, l_int32 nshift, l_float32 minwidth, l_float32 maxwidth, l_float32 *pbestwidth, l_float32 *pbestshift, l_float32 *pbestscore );
LEPT_DLL extern l_ok numaEvalHaarSum ( NUMA *nas, l_float32 width, l_float32 shift, l_float32 relweight, l_float32 *pscore );
LEPT_DLL extern NUMA * genConstrainedNumaInRange ( l_int32 first, l_int32 last, l_int32 nmax, l_int32 use_pairs );
LEPT_DLL extern l_ok pixGetRegionsBinary ( PIX *pixs, PIX **ppixhm, PIX **ppixtm, PIX **ppixtb, PIXA *pixadb );
LEPT_DLL extern PIX * pixGenHalftoneMask ( PIX *pixs, PIX **ppixtext, l_int32 *phtfound, l_int32 debug );
LEPT_DLL extern PIX * pixGenerateHalftoneMask ( PIX *pixs, PIX **ppixtext, l_int32 *phtfound, PIXA *pixadb );
LEPT_DLL extern PIX * pixGenTextlineMask ( PIX *pixs, PIX **ppixvws, l_int32 *ptlfound, PIXA *pixadb );
LEPT_DLL extern PIX * pixGenTextblockMask ( PIX *pixs, PIX *pixvws, PIXA *pixadb );
LEPT_DLL extern BOX * pixFindPageForeground ( PIX *pixs, l_int32 threshold, l_int32 mindist, l_int32 erasedist, l_int32 showmorph, PIXAC *pixac );
LEPT_DLL extern l_ok pixSplitIntoCharacters ( PIX *pixs, l_int32 minw, l_int32 minh, BOXA **pboxa, PIXA **ppixa, PIX **ppixdebug );
LEPT_DLL extern BOXA * pixSplitComponentWithProfile ( PIX *pixs, l_int32 delta, l_int32 mindel, PIX **ppixdebug );
LEPT_DLL extern PIXA * pixExtractTextlines ( PIX *pixs, l_int32 maxw, l_int32 maxh, l_int32 minw, l_int32 minh, l_int32 adjw, l_int32 adjh, PIXA *pixadb );
LEPT_DLL extern PIXA * pixExtractRawTextlines ( PIX *pixs, l_int32 maxw, l_int32 maxh, l_int32 adjw, l_int32 adjh, PIXA *pixadb );
LEPT_DLL extern l_ok pixCountTextColumns ( PIX *pixs, l_float32 deltafract, l_float32 peakfract, l_float32 clipfract, l_int32 *pncols, PIXA *pixadb );
LEPT_DLL extern l_ok pixDecideIfText ( PIX *pixs, BOX *box, l_int32 *pistext, PIXA *pixadb );
LEPT_DLL extern l_ok pixFindThreshFgExtent ( PIX *pixs, l_int32 thresh, l_int32 *ptop, l_int32 *pbot );
LEPT_DLL extern l_ok pixDecideIfTable ( PIX *pixs, BOX *box, l_int32 orient, l_int32 *pscore, PIXA *pixadb );
LEPT_DLL extern PIX * pixPrepare1bpp ( PIX *pixs, BOX *box, l_float32 cropfract, l_int32 outres );
LEPT_DLL extern l_ok pixEstimateBackground ( PIX *pixs, l_int32 darkthresh, l_float32 edgecrop, l_int32 *pbg );
LEPT_DLL extern l_ok pixFindLargeRectangles ( PIX *pixs, l_int32 polarity, l_int32 nrect, BOXA **pboxa, PIX **ppixdb );
LEPT_DLL extern l_ok pixFindLargestRectangle ( PIX *pixs, l_int32 polarity, BOX **pbox, PIX **ppixdb );
LEPT_DLL extern BOX * pixFindRectangleInCC ( PIX *pixs, BOX *boxs, l_float32 fract, l_int32 dir, l_int32 select, l_int32 debug );
LEPT_DLL extern PIX * pixAutoPhotoinvert ( PIX *pixs, l_int32 thresh, PIX **ppixm, PIXA *pixadb );
LEPT_DLL extern l_ok pixSetSelectCmap ( PIX *pixs, BOX *box, l_int32 sindex, l_int32 rval, l_int32 gval, l_int32 bval );
LEPT_DLL extern l_ok pixColorGrayRegionsCmap ( PIX *pixs, BOXA *boxa, l_int32 type, l_int32 rval, l_int32 gval, l_int32 bval );
LEPT_DLL extern l_ok pixColorGrayCmap ( PIX *pixs, BOX *box, l_int32 type, l_int32 rval, l_int32 gval, l_int32 bval );
LEPT_DLL extern l_ok pixColorGrayMaskedCmap ( PIX *pixs, PIX *pixm, l_int32 type, l_int32 rval, l_int32 gval, l_int32 bval );
LEPT_DLL extern l_ok addColorizedGrayToCmap ( PIXCMAP *cmap, l_int32 type, l_int32 rval, l_int32 gval, l_int32 bval, NUMA **pna );
LEPT_DLL extern l_ok pixSetSelectMaskedCmap ( PIX *pixs, PIX *pixm, l_int32 x, l_int32 y, l_int32 sindex, l_int32 rval, l_int32 gval, l_int32 bval );
LEPT_DLL extern l_ok pixSetMaskedCmap ( PIX *pixs, PIX *pixm, l_int32 x, l_int32 y, l_int32 rval, l_int32 gval, l_int32 bval );
LEPT_DLL extern char * parseForProtos ( const char *filein, const char *prestring );
LEPT_DLL extern l_ok partifyFiles ( const char *dirname, const char *substr, l_int32 nparts, const char *outroot, const char *debugfile );
LEPT_DLL extern l_ok partifyPixac ( PIXAC *pixac, l_int32 nparts, const char *outroot, PIXA *pixadb );
LEPT_DLL extern BOXA * boxaGetWhiteblocks ( BOXA *boxas, BOX *box, l_int32 sortflag, l_int32 maxboxes, l_float32 maxoverlap, l_int32 maxperim, l_float32 fract, l_int32 maxpops );
LEPT_DLL extern BOXA * boxaPruneSortedOnOverlap ( BOXA *boxas, l_float32 maxoverlap );
LEPT_DLL extern l_ok convertFilesToPdf ( const char *dirname, const char *substr, l_int32 res, l_float32 scalefactor, l_int32 type, l_int32 quality, const char *title, const char *fileout );
LEPT_DLL extern l_ok saConvertFilesToPdf ( SARRAY *sa, l_int32 res, l_float32 scalefactor, l_int32 type, l_int32 quality, const char *title, const char *fileout );
LEPT_DLL extern l_ok saConvertFilesToPdfData ( SARRAY *sa, l_int32 res, l_float32 scalefactor, l_int32 type, l_int32 quality, const char *title, l_uint8 **pdata, size_t *pnbytes );
LEPT_DLL extern l_ok selectDefaultPdfEncoding ( PIX *pix, l_int32 *ptype );
LEPT_DLL extern l_ok convertUnscaledFilesToPdf ( const char *dirname, const char *substr, const char *title, const char *fileout );
LEPT_DLL extern l_ok saConvertUnscaledFilesToPdf ( SARRAY *sa, const char *title, const char *fileout );
LEPT_DLL extern l_ok saConvertUnscaledFilesToPdfData ( SARRAY *sa, const char *title, l_uint8 **pdata, size_t *pnbytes );
LEPT_DLL extern l_ok convertUnscaledToPdfData ( const char *fname, const char *title, l_uint8 **pdata, size_t *pnbytes );
LEPT_DLL extern l_ok pixaConvertToPdf ( PIXA *pixa, l_int32 res, l_float32 scalefactor, l_int32 type, l_int32 quality, const char *title, const char *fileout );
LEPT_DLL extern l_ok pixaConvertToPdfData ( PIXA *pixa, l_int32 res, l_float32 scalefactor, l_int32 type, l_int32 quality, const char *title, l_uint8 **pdata, size_t *pnbytes );
LEPT_DLL extern l_ok convertToPdf ( const char *filein, l_int32 type, l_int32 quality, const char *fileout, l_int32 x, l_int32 y, l_int32 res, const char *title, L_PDF_DATA **plpd, l_int32 position );
LEPT_DLL extern l_ok convertImageDataToPdf ( l_uint8 *imdata, size_t size, l_int32 type, l_int32 quality, const char *fileout, l_int32 x, l_int32 y, l_int32 res, const char *title, L_PDF_DATA **plpd, l_int32 position );
LEPT_DLL extern l_ok convertToPdfData ( const char *filein, l_int32 type, l_int32 quality, l_uint8 **pdata, size_t *pnbytes, l_int32 x, l_int32 y, l_int32 res, const char *title, L_PDF_DATA **plpd, l_int32 position );
LEPT_DLL extern l_ok convertImageDataToPdfData ( l_uint8 *imdata, size_t size, l_int32 type, l_int32 quality, l_uint8 **pdata, size_t *pnbytes, l_int32 x, l_int32 y, l_int32 res, const char *title, L_PDF_DATA **plpd, l_int32 position );
LEPT_DLL extern l_ok pixConvertToPdf ( PIX *pix, l_int32 type, l_int32 quality, const char *fileout, l_int32 x, l_int32 y, l_int32 res, const char *title, L_PDF_DATA **plpd, l_int32 position );
LEPT_DLL extern l_ok pixWriteStreamPdf ( FILE *fp, PIX *pix, l_int32 res, const char *title );
LEPT_DLL extern l_ok pixWriteMemPdf ( l_uint8 **pdata, size_t *pnbytes, PIX *pix, l_int32 res, const char *title );
LEPT_DLL extern l_ok convertSegmentedFilesToPdf ( const char *dirname, const char *substr, l_int32 res, l_int32 type, l_int32 thresh, BOXAA *baa, l_int32 quality, l_float32 scalefactor, const char *title, const char *fileout );
LEPT_DLL extern BOXAA * convertNumberedMasksToBoxaa ( const char *dirname, const char *substr, l_int32 numpre, l_int32 numpost );
LEPT_DLL extern l_ok convertToPdfSegmented ( const char *filein, l_int32 res, l_int32 type, l_int32 thresh, BOXA *boxa, l_int32 quality, l_float32 scalefactor, const char *title, const char *fileout );
LEPT_DLL extern l_ok pixConvertToPdfSegmented ( PIX *pixs, l_int32 res, l_int32 type, l_int32 thresh, BOXA *boxa, l_int32 quality, l_float32 scalefactor, const char *title, const char *fileout );
LEPT_DLL extern l_ok convertToPdfDataSegmented ( const char *filein, l_int32 res, l_int32 type, l_int32 thresh, BOXA *boxa, l_int32 quality, l_float32 scalefactor, const char *title, l_uint8 **pdata, size_t *pnbytes );
LEPT_DLL extern l_ok pixConvertToPdfDataSegmented ( PIX *pixs, l_int32 res, l_int32 type, l_int32 thresh, BOXA *boxa, l_int32 quality, l_float32 scalefactor, const char *title, l_uint8 **pdata, size_t *pnbytes );
LEPT_DLL extern l_ok concatenatePdf ( const char *dirname, const char *substr, const char *fileout );
LEPT_DLL extern l_ok saConcatenatePdf ( SARRAY *sa, const char *fileout );
LEPT_DLL extern l_ok ptraConcatenatePdf ( L_PTRA *pa, const char *fileout );
LEPT_DLL extern l_ok concatenatePdfToData ( const char *dirname, const char *substr, l_uint8 **pdata, size_t *pnbytes );
LEPT_DLL extern l_ok saConcatenatePdfToData ( SARRAY *sa, l_uint8 **pdata, size_t *pnbytes );
LEPT_DLL extern l_ok pixConvertToPdfData ( PIX *pix, l_int32 type, l_int32 quality, l_uint8 **pdata, size_t *pnbytes, l_int32 x, l_int32 y, l_int32 res, const char *title, L_PDF_DATA **plpd, l_int32 position );
LEPT_DLL extern l_ok ptraConcatenatePdfToData ( L_PTRA *pa_data, SARRAY *sa, l_uint8 **pdata, size_t *pnbytes );
LEPT_DLL extern l_ok convertTiffMultipageToPdf ( const char *filein, const char *fileout );
LEPT_DLL extern l_ok l_generateCIDataForPdf ( const char *fname, PIX *pix, l_int32 quality, L_COMP_DATA **pcid );
LEPT_DLL extern l_ok l_generateCIData ( const char *fname, l_int32 type, l_int32 quality, l_int32 ascii85, L_COMP_DATA **pcid );
LEPT_DLL extern L_COMP_DATA * l_generateFlateDataPdf ( const char *fname, PIX *pixs );
LEPT_DLL extern L_COMP_DATA * l_generateJpegData ( const char *fname, l_int32 ascii85flag );
LEPT_DLL extern L_COMP_DATA * l_generateJpegDataMem ( l_uint8 *data, size_t nbytes, l_int32 ascii85flag );
LEPT_DLL extern L_COMP_DATA * l_generateG4Data ( const char *fname, l_int32 ascii85flag );
LEPT_DLL extern l_ok pixGenerateCIData ( PIX *pixs, l_int32 type, l_int32 quality, l_int32 ascii85, L_COMP_DATA **pcid );
LEPT_DLL extern L_COMP_DATA * l_generateFlateData ( const char *fname, l_int32 ascii85flag );
LEPT_DLL extern l_ok cidConvertToPdfData ( L_COMP_DATA *cid, const char *title, l_uint8 **pdata, size_t *pnbytes );
LEPT_DLL extern void l_CIDataDestroy ( L_COMP_DATA **pcid );
LEPT_DLL extern void l_pdfSetG4ImageMask ( l_int32 flag );
LEPT_DLL extern void l_pdfSetDateAndVersion ( l_int32 flag );
LEPT_DLL extern void setPixMemoryManager ( alloc_fn allocator, dealloc_fn deallocator );
LEPT_DLL extern PIX * pixCreate ( l_int32 width, l_int32 height, l_int32 depth );
LEPT_DLL extern PIX * pixCreateNoInit ( l_int32 width, l_int32 height, l_int32 depth );
LEPT_DLL extern PIX * pixCreateTemplate ( const PIX *pixs );
LEPT_DLL extern PIX * pixCreateTemplateNoInit ( const PIX *pixs );
LEPT_DLL extern PIX * pixCreateWithCmap ( l_int32 width, l_int32 height, l_int32 depth, l_int32 initcolor );
LEPT_DLL extern PIX * pixCreateHeader ( l_int32 width, l_int32 height, l_int32 depth );
LEPT_DLL extern PIX * pixClone ( PIX *pixs );
LEPT_DLL extern void pixDestroy ( PIX **ppix );
LEPT_DLL extern PIX * pixCopy ( PIX *pixd, const PIX *pixs );
LEPT_DLL extern l_ok pixResizeImageData ( PIX *pixd, const PIX *pixs );
LEPT_DLL extern l_ok pixCopyColormap ( PIX *pixd, const PIX *pixs );
LEPT_DLL extern l_ok pixTransferAllData ( PIX *pixd, PIX **ppixs, l_int32 copytext, l_int32 copyformat );
LEPT_DLL extern l_ok pixSwapAndDestroy ( PIX **ppixd, PIX **ppixs );
LEPT_DLL extern l_int32 pixGetWidth ( const PIX *pix );
LEPT_DLL extern l_int32 pixSetWidth ( PIX *pix, l_int32 width );
LEPT_DLL extern l_int32 pixGetHeight ( const PIX *pix );
LEPT_DLL extern l_int32 pixSetHeight ( PIX *pix, l_int32 height );
LEPT_DLL extern l_int32 pixGetDepth ( const PIX *pix );
LEPT_DLL extern l_int32 pixSetDepth ( PIX *pix, l_int32 depth );
LEPT_DLL extern l_ok pixGetDimensions ( const PIX *pix, l_int32 *pw, l_int32 *ph, l_int32 *pd );
LEPT_DLL extern l_ok pixSetDimensions ( PIX *pix, l_int32 w, l_int32 h, l_int32 d );
LEPT_DLL extern l_ok pixCopyDimensions ( PIX *pixd, const PIX *pixs );
LEPT_DLL extern l_int32 pixGetSpp ( const PIX *pix );
LEPT_DLL extern l_int32 pixSetSpp ( PIX *pix, l_int32 spp );
LEPT_DLL extern l_ok pixCopySpp ( PIX *pixd, const PIX *pixs );
LEPT_DLL extern l_int32 pixGetWpl ( const PIX *pix );
LEPT_DLL extern l_int32 pixSetWpl ( PIX *pix, l_int32 wpl );
LEPT_DLL extern l_int32 pixGetXRes ( const PIX *pix );
LEPT_DLL extern l_int32 pixSetXRes ( PIX *pix, l_int32 res );
LEPT_DLL extern l_int32 pixGetYRes ( const PIX *pix );
LEPT_DLL extern l_int32 pixSetYRes ( PIX *pix, l_int32 res );
LEPT_DLL extern l_ok pixGetResolution ( const PIX *pix, l_int32 *pxres, l_int32 *pyres );
LEPT_DLL extern l_ok pixSetResolution ( PIX *pix, l_int32 xres, l_int32 yres );
LEPT_DLL extern l_int32 pixCopyResolution ( PIX *pixd, const PIX *pixs );
LEPT_DLL extern l_int32 pixScaleResolution ( PIX *pix, l_float32 xscale, l_float32 yscale );
LEPT_DLL extern l_int32 pixGetInputFormat ( const PIX *pix );
LEPT_DLL extern l_int32 pixSetInputFormat ( PIX *pix, l_int32 informat );
LEPT_DLL extern l_int32 pixCopyInputFormat ( PIX *pixd, const PIX *pixs );
LEPT_DLL extern l_int32 pixSetSpecial ( PIX *pix, l_int32 special );
LEPT_DLL extern char * pixGetText ( PIX *pix );
LEPT_DLL extern l_ok pixSetText ( PIX *pix, const char *textstring );
LEPT_DLL extern l_ok pixAddText ( PIX *pix, const char *textstring );
LEPT_DLL extern l_int32 pixCopyText ( PIX *pixd, const PIX *pixs );
LEPT_DLL extern l_uint8 * pixGetTextCompNew ( PIX *pix, size_t *psize );
LEPT_DLL extern l_ok pixSetTextCompNew ( PIX *pix, const l_uint8 *data, size_t size );
LEPT_DLL extern PIXCMAP * pixGetColormap ( PIX *pix );
LEPT_DLL extern l_ok pixSetColormap ( PIX *pix, PIXCMAP *colormap );
LEPT_DLL extern l_ok pixDestroyColormap ( PIX *pix );
LEPT_DLL extern l_uint32 * pixGetData ( PIX *pix );
LEPT_DLL extern l_int32 pixFreeAndSetData ( PIX *pix, l_uint32 *data );
LEPT_DLL extern l_int32 pixSetData ( PIX *pix, l_uint32 *data );
LEPT_DLL extern l_int32 pixFreeData ( PIX *pix );
LEPT_DLL extern l_uint32 * pixExtractData ( PIX *pixs );
LEPT_DLL extern void ** pixGetLinePtrs ( PIX *pix, l_int32 *psize );
LEPT_DLL extern l_int32 pixSizesEqual ( const PIX *pix1, const PIX *pix2 );
LEPT_DLL extern l_ok pixMaxAspectRatio ( PIX *pixs, l_float32 *pratio );
LEPT_DLL extern l_ok pixPrintStreamInfo ( FILE *fp, const PIX *pix, const char *text );
LEPT_DLL extern l_ok pixGetPixel ( PIX *pix, l_int32 x, l_int32 y, l_uint32 *pval );
LEPT_DLL extern l_ok pixSetPixel ( PIX *pix, l_int32 x, l_int32 y, l_uint32 val );
LEPT_DLL extern l_ok pixGetRGBPixel ( PIX *pix, l_int32 x, l_int32 y, l_int32 *prval, l_int32 *pgval, l_int32 *pbval );
LEPT_DLL extern l_ok pixSetRGBPixel ( PIX *pix, l_int32 x, l_int32 y, l_int32 rval, l_int32 gval, l_int32 bval );
LEPT_DLL extern l_ok pixSetCmapPixel ( PIX *pix, l_int32 x, l_int32 y, l_int32 rval, l_int32 gval, l_int32 bval );
LEPT_DLL extern l_ok pixGetRandomPixel ( PIX *pix, l_uint32 *pval, l_int32 *px, l_int32 *py );
LEPT_DLL extern l_ok pixClearPixel ( PIX *pix, l_int32 x, l_int32 y );
LEPT_DLL extern l_ok pixFlipPixel ( PIX *pix, l_int32 x, l_int32 y );
LEPT_DLL extern void setPixelLow ( l_uint32 *line, l_int32 x, l_int32 depth, l_uint32 val );
LEPT_DLL extern l_ok pixGetBlackOrWhiteVal ( PIX *pixs, l_int32 op, l_uint32 *pval );
LEPT_DLL extern l_ok pixClearAll ( PIX *pix );
LEPT_DLL extern l_ok pixSetAll ( PIX *pix );
LEPT_DLL extern l_ok pixSetAllGray ( PIX *pix, l_int32 grayval );
LEPT_DLL extern l_ok pixSetAllArbitrary ( PIX *pix, l_uint32 val );
LEPT_DLL extern l_ok pixSetBlackOrWhite ( PIX *pixs, l_int32 op );
LEPT_DLL extern l_ok pixSetComponentArbitrary ( PIX *pix, l_int32 comp, l_int32 val );
LEPT_DLL extern l_ok pixClearInRect ( PIX *pix, BOX *box );
LEPT_DLL extern l_ok pixSetInRect ( PIX *pix, BOX *box );
LEPT_DLL extern l_ok pixSetInRectArbitrary ( PIX *pix, BOX *box, l_uint32 val );
LEPT_DLL extern l_ok pixBlendInRect ( PIX *pixs, BOX *box, l_uint32 val, l_float32 fract );
LEPT_DLL extern l_ok pixSetPadBits ( PIX *pix, l_int32 val );
LEPT_DLL extern l_ok pixSetPadBitsBand ( PIX *pix, l_int32 by, l_int32 bh, l_int32 val );
LEPT_DLL extern l_ok pixSetOrClearBorder ( PIX *pixs, l_int32 left, l_int32 right, l_int32 top, l_int32 bot, l_int32 op );
LEPT_DLL extern l_ok pixSetBorderVal ( PIX *pixs, l_int32 left, l_int32 right, l_int32 top, l_int32 bot, l_uint32 val );
LEPT_DLL extern l_ok pixSetBorderRingVal ( PIX *pixs, l_int32 dist, l_uint32 val );
LEPT_DLL extern l_ok pixSetMirroredBorder ( PIX *pixs, l_int32 left, l_int32 right, l_int32 top, l_int32 bot );
LEPT_DLL extern PIX * pixCopyBorder ( PIX *pixd, PIX *pixs, l_int32 left, l_int32 right, l_int32 top, l_int32 bot );
LEPT_DLL extern PIX * pixAddBorder ( PIX *pixs, l_int32 npix, l_uint32 val );
LEPT_DLL extern PIX * pixAddBlackOrWhiteBorder ( PIX *pixs, l_int32 left, l_int32 right, l_int32 top, l_int32 bot, l_int32 op );
LEPT_DLL extern PIX * pixAddBorderGeneral ( PIX *pixs, l_int32 left, l_int32 right, l_int32 top, l_int32 bot, l_uint32 val );
LEPT_DLL extern PIX * pixAddMultipleBlackWhiteBorders ( PIX *pixs, l_int32 nblack1, l_int32 nwhite1, l_int32 nblack2, l_int32 nwhite2, l_int32 nblack3, l_int32 nwhite3 );
LEPT_DLL extern PIX * pixRemoveBorder ( PIX *pixs, l_int32 npix );
LEPT_DLL extern PIX * pixRemoveBorderGeneral ( PIX *pixs, l_int32 left, l_int32 right, l_int32 top, l_int32 bot );
LEPT_DLL extern PIX * pixRemoveBorderToSize ( PIX *pixs, l_int32 wd, l_int32 hd );
LEPT_DLL extern PIX * pixAddMirroredBorder ( PIX *pixs, l_int32 left, l_int32 right, l_int32 top, l_int32 bot );
LEPT_DLL extern PIX * pixAddRepeatedBorder ( PIX *pixs, l_int32 left, l_int32 right, l_int32 top, l_int32 bot );
LEPT_DLL extern PIX * pixAddMixedBorder ( PIX *pixs, l_int32 left, l_int32 right, l_int32 top, l_int32 bot );
LEPT_DLL extern PIX * pixAddContinuedBorder ( PIX *pixs, l_int32 left, l_int32 right, l_int32 top, l_int32 bot );
LEPT_DLL extern l_ok pixShiftAndTransferAlpha ( PIX *pixd, PIX *pixs, l_float32 shiftx, l_float32 shifty );
LEPT_DLL extern PIX * pixDisplayLayersRGBA ( PIX *pixs, l_uint32 val, l_int32 maxw );
LEPT_DLL extern PIX * pixCreateRGBImage ( PIX *pixr, PIX *pixg, PIX *pixb );
LEPT_DLL extern PIX * pixGetRGBComponent ( PIX *pixs, l_int32 comp );
LEPT_DLL extern l_ok pixSetRGBComponent ( PIX *pixd, PIX *pixs, l_int32 comp );
LEPT_DLL extern PIX * pixGetRGBComponentCmap ( PIX *pixs, l_int32 comp );
LEPT_DLL extern l_ok pixCopyRGBComponent ( PIX *pixd, PIX *pixs, l_int32 comp );
LEPT_DLL extern l_ok composeRGBPixel ( l_int32 rval, l_int32 gval, l_int32 bval, l_uint32 *ppixel );
LEPT_DLL extern l_ok composeRGBAPixel ( l_int32 rval, l_int32 gval, l_int32 bval, l_int32 aval, l_uint32 *ppixel );
LEPT_DLL extern void extractRGBValues ( l_uint32 pixel, l_int32 *prval, l_int32 *pgval, l_int32 *pbval );
LEPT_DLL extern void extractRGBAValues ( l_uint32 pixel, l_int32 *prval, l_int32 *pgval, l_int32 *pbval, l_int32 *paval );
LEPT_DLL extern l_int32 extractMinMaxComponent ( l_uint32 pixel, l_int32 type );
LEPT_DLL extern l_ok pixGetRGBLine ( PIX *pixs, l_int32 row, l_uint8 *bufr, l_uint8 *bufg, l_uint8 *bufb );
LEPT_DLL extern l_ok setLineDataVal ( l_uint32 *line, l_int32 j, l_int32 d, l_uint32 val );
LEPT_DLL extern PIX * pixEndianByteSwapNew ( PIX *pixs );
LEPT_DLL extern l_ok pixEndianByteSwap ( PIX *pixs );
LEPT_DLL extern l_int32 lineEndianByteSwap ( l_uint32 *datad, l_uint32 *datas, l_int32 wpl );
LEPT_DLL extern PIX * pixEndianTwoByteSwapNew ( PIX *pixs );
LEPT_DLL extern l_ok pixEndianTwoByteSwap ( PIX *pixs );
LEPT_DLL extern l_ok pixGetRasterData ( PIX *pixs, l_uint8 **pdata, size_t *pnbytes );
LEPT_DLL extern l_ok pixInferResolution ( PIX *pix, l_float32 longside, l_int32 *pres );
LEPT_DLL extern l_ok pixAlphaIsOpaque ( PIX *pix, l_int32 *popaque );
LEPT_DLL extern l_uint8 ** pixSetupByteProcessing ( PIX *pix, l_int32 *pw, l_int32 *ph );
LEPT_DLL extern l_ok pixCleanupByteProcessing ( PIX *pix, l_uint8 **lineptrs );
LEPT_DLL extern void l_setAlphaMaskBorder ( l_float32 val1, l_float32 val2 );
LEPT_DLL extern l_ok pixSetMasked ( PIX *pixd, PIX *pixm, l_uint32 val );
LEPT_DLL extern l_ok pixSetMaskedGeneral ( PIX *pixd, PIX *pixm, l_uint32 val, l_int32 x, l_int32 y );
LEPT_DLL extern l_ok pixCombineMasked ( PIX *pixd, PIX *pixs, PIX *pixm );
LEPT_DLL extern l_ok pixCombineMaskedGeneral ( PIX *pixd, PIX *pixs, PIX *pixm, l_int32 x, l_int32 y );
LEPT_DLL extern l_ok pixPaintThroughMask ( PIX *pixd, PIX *pixm, l_int32 x, l_int32 y, l_uint32 val );
LEPT_DLL extern PIX * pixCopyWithBoxa ( PIX *pixs, BOXA *boxa, l_int32 background );
LEPT_DLL extern l_ok pixPaintSelfThroughMask ( PIX *pixd, PIX *pixm, l_int32 x, l_int32 y, l_int32 searchdir, l_int32 mindist, l_int32 tilesize, l_int32 ntiles, l_int32 distblend );
LEPT_DLL extern PIX * pixMakeMaskFromVal ( PIX *pixs, l_int32 val );
LEPT_DLL extern PIX * pixMakeMaskFromLUT ( PIX *pixs, l_int32 *tab );
LEPT_DLL extern PIX * pixMakeArbMaskFromRGB ( PIX *pixs, l_float32 rc, l_float32 gc, l_float32 bc, l_float32 thresh );
LEPT_DLL extern PIX * pixSetUnderTransparency ( PIX *pixs, l_uint32 val, l_int32 debug );
LEPT_DLL extern PIX * pixMakeAlphaFromMask ( PIX *pixs, l_int32 dist, BOX **pbox );
LEPT_DLL extern l_ok pixGetColorNearMaskBoundary ( PIX *pixs, PIX *pixm, BOX *box, l_int32 dist, l_uint32 *pval, l_int32 debug );
LEPT_DLL extern PIX * pixDisplaySelectedPixels ( PIX *pixs, PIX *pixm, SEL *sel, l_uint32 val );
LEPT_DLL extern PIX * pixInvert ( PIX *pixd, PIX *pixs );
LEPT_DLL extern PIX * pixOr ( PIX *pixd, PIX *pixs1, PIX *pixs2 );
LEPT_DLL extern PIX * pixAnd ( PIX *pixd, PIX *pixs1, PIX *pixs2 );
LEPT_DLL extern PIX * pixXor ( PIX *pixd, PIX *pixs1, PIX *pixs2 );
LEPT_DLL extern PIX * pixSubtract ( PIX *pixd, PIX *pixs1, PIX *pixs2 );
LEPT_DLL extern l_ok pixZero ( PIX *pix, l_int32 *pempty );
LEPT_DLL extern l_ok pixForegroundFraction ( PIX *pix, l_float32 *pfract );
LEPT_DLL extern NUMA * pixaCountPixels ( PIXA *pixa );
LEPT_DLL extern l_ok pixCountPixels ( PIX *pixs, l_int32 *pcount, l_int32 *tab8 );
LEPT_DLL extern l_ok pixCountPixelsInRect ( PIX *pixs, BOX *box, l_int32 *pcount, l_int32 *tab8 );
LEPT_DLL extern NUMA * pixCountByRow ( PIX *pix, BOX *box );
LEPT_DLL extern NUMA * pixCountByColumn ( PIX *pix, BOX *box );
LEPT_DLL extern NUMA * pixCountPixelsByRow ( PIX *pix, l_int32 *tab8 );
LEPT_DLL extern NUMA * pixCountPixelsByColumn ( PIX *pix );
LEPT_DLL extern l_ok pixCountPixelsInRow ( PIX *pix, l_int32 row, l_int32 *pcount, l_int32 *tab8 );
LEPT_DLL extern NUMA * pixGetMomentByColumn ( PIX *pix, l_int32 order );
LEPT_DLL extern l_ok pixThresholdPixelSum ( PIX *pix, l_int32 thresh, l_int32 *pabove, l_int32 *tab8 );
LEPT_DLL extern l_int32 * makePixelSumTab8 ( void );
LEPT_DLL extern l_int32 * makePixelCentroidTab8 ( void );
LEPT_DLL extern NUMA * pixAverageByRow ( PIX *pix, BOX *box, l_int32 type );
LEPT_DLL extern NUMA * pixAverageByColumn ( PIX *pix, BOX *box, l_int32 type );
LEPT_DLL extern l_ok pixAverageInRect ( PIX *pixs, PIX *pixm, BOX *box, l_int32 minval, l_int32 maxval, l_int32 subsamp, l_float32 *pave );
LEPT_DLL extern l_ok pixAverageInRectRGB ( PIX *pixs, PIX *pixm, BOX *box, l_int32 subsamp, l_uint32 *pave );
LEPT_DLL extern NUMA * pixVarianceByRow ( PIX *pix, BOX *box );
LEPT_DLL extern NUMA * pixVarianceByColumn ( PIX *pix, BOX *box );
LEPT_DLL extern l_ok pixVarianceInRect ( PIX *pix, BOX *box, l_float32 *prootvar );
LEPT_DLL extern NUMA * pixAbsDiffByRow ( PIX *pix, BOX *box );
LEPT_DLL extern NUMA * pixAbsDiffByColumn ( PIX *pix, BOX *box );
LEPT_DLL extern l_ok pixAbsDiffInRect ( PIX *pix, BOX *box, l_int32 dir, l_float32 *pabsdiff );
LEPT_DLL extern l_ok pixAbsDiffOnLine ( PIX *pix, l_int32 x1, l_int32 y1, l_int32 x2, l_int32 y2, l_float32 *pabsdiff );
LEPT_DLL extern l_int32 pixCountArbInRect ( PIX *pixs, BOX *box, l_int32 val, l_int32 factor, l_int32 *pcount );
LEPT_DLL extern PIX * pixMirroredTiling ( PIX *pixs, l_int32 w, l_int32 h );
LEPT_DLL extern l_ok pixFindRepCloseTile ( PIX *pixs, BOX *box, l_int32 searchdir, l_int32 mindist, l_int32 tsize, l_int32 ntiles, BOX **pboxtile, l_int32 debug );
LEPT_DLL extern NUMA * pixGetGrayHistogram ( PIX *pixs, l_int32 factor );
LEPT_DLL extern NUMA * pixGetGrayHistogramMasked ( PIX *pixs, PIX *pixm, l_int32 x, l_int32 y, l_int32 factor );
LEPT_DLL extern NUMA * pixGetGrayHistogramInRect ( PIX *pixs, BOX *box, l_int32 factor );
LEPT_DLL extern NUMAA * pixGetGrayHistogramTiled ( PIX *pixs, l_int32 factor, l_int32 nx, l_int32 ny );
LEPT_DLL extern l_ok pixGetColorHistogram ( PIX *pixs, l_int32 factor, NUMA **pnar, NUMA **pnag, NUMA **pnab );
LEPT_DLL extern l_ok pixGetColorHistogramMasked ( PIX *pixs, PIX *pixm, l_int32 x, l_int32 y, l_int32 factor, NUMA **pnar, NUMA **pnag, NUMA **pnab );
LEPT_DLL extern NUMA * pixGetCmapHistogram ( PIX *pixs, l_int32 factor );
LEPT_DLL extern NUMA * pixGetCmapHistogramMasked ( PIX *pixs, PIX *pixm, l_int32 x, l_int32 y, l_int32 factor );
LEPT_DLL extern NUMA * pixGetCmapHistogramInRect ( PIX *pixs, BOX *box, l_int32 factor );
LEPT_DLL extern l_ok pixCountRGBColorsByHash ( PIX *pixs, l_int32 *pncolors );
LEPT_DLL extern l_ok pixCountRGBColors ( PIX *pixs, l_int32 factor, l_int32 *pncolors );
LEPT_DLL extern L_AMAP * pixGetColorAmapHistogram ( PIX *pixs, l_int32 factor );
LEPT_DLL extern l_int32 amapGetCountForColor ( L_AMAP *amap, l_uint32 val );
LEPT_DLL extern l_ok pixGetRankValue ( PIX *pixs, l_int32 factor, l_float32 rank, l_uint32 *pvalue );
LEPT_DLL extern l_ok pixGetRankValueMaskedRGB ( PIX *pixs, PIX *pixm, l_int32 x, l_int32 y, l_int32 factor, l_float32 rank, l_float32 *prval, l_float32 *pgval, l_float32 *pbval );
LEPT_DLL extern l_ok pixGetRankValueMasked ( PIX *pixs, PIX *pixm, l_int32 x, l_int32 y, l_int32 factor, l_float32 rank, l_float32 *pval, NUMA **pna );
LEPT_DLL extern l_ok pixGetPixelAverage ( PIX *pixs, PIX *pixm, l_int32 x, l_int32 y, l_int32 factor, l_uint32 *pval );
LEPT_DLL extern l_ok pixGetPixelStats ( PIX *pixs, l_int32 factor, l_int32 type, l_uint32 *pvalue );
LEPT_DLL extern l_ok pixGetAverageMaskedRGB ( PIX *pixs, PIX *pixm, l_int32 x, l_int32 y, l_int32 factor, l_int32 type, l_float32 *prval, l_float32 *pgval, l_float32 *pbval );
LEPT_DLL extern l_ok pixGetAverageMasked ( PIX *pixs, PIX *pixm, l_int32 x, l_int32 y, l_int32 factor, l_int32 type, l_float32 *pval );
LEPT_DLL extern l_ok pixGetAverageTiledRGB ( PIX *pixs, l_int32 sx, l_int32 sy, l_int32 type, PIX **ppixr, PIX **ppixg, PIX **ppixb );
LEPT_DLL extern PIX * pixGetAverageTiled ( PIX *pixs, l_int32 sx, l_int32 sy, l_int32 type );
LEPT_DLL extern l_int32 pixRowStats ( PIX *pixs, BOX *box, NUMA **pnamean, NUMA **pnamedian, NUMA **pnamode, NUMA **pnamodecount, NUMA **pnavar, NUMA **pnarootvar );
LEPT_DLL extern l_int32 pixColumnStats ( PIX *pixs, BOX *box, NUMA **pnamean, NUMA **pnamedian, NUMA **pnamode, NUMA **pnamodecount, NUMA **pnavar, NUMA **pnarootvar );
LEPT_DLL extern l_ok pixGetRangeValues ( PIX *pixs, l_int32 factor, l_int32 color, l_int32 *pminval, l_int32 *pmaxval );
LEPT_DLL extern l_ok pixGetExtremeValue ( PIX *pixs, l_int32 factor, l_int32 type, l_int32 *prval, l_int32 *pgval, l_int32 *pbval, l_int32 *pgrayval );
LEPT_DLL extern l_ok pixGetMaxValueInRect ( PIX *pixs, BOX *box, l_uint32 *pmaxval, l_int32 *pxmax, l_int32 *pymax );
LEPT_DLL extern l_ok pixGetMaxColorIndex ( PIX *pixs, l_int32 *pmaxindex );
LEPT_DLL extern l_ok pixGetBinnedComponentRange ( PIX *pixs, l_int32 nbins, l_int32 factor, l_int32 color, l_int32 *pminval, l_int32 *pmaxval, l_uint32 **pcarray, l_int32 fontsize );
LEPT_DLL extern l_ok pixGetRankColorArray ( PIX *pixs, l_int32 nbins, l_int32 type, l_int32 factor, l_uint32 **pcarray, PIXA *pixadb, l_int32 fontsize );
LEPT_DLL extern l_ok pixGetBinnedColor ( PIX *pixs, PIX *pixg, l_int32 factor, l_int32 nbins, l_uint32 **pcarray, PIXA *pixadb );
LEPT_DLL extern PIX * pixDisplayColorArray ( l_uint32 *carray, l_int32 ncolors, l_int32 side, l_int32 ncols, l_int32 fontsize );
LEPT_DLL extern PIX * pixRankBinByStrip ( PIX *pixs, l_int32 direction, l_int32 size, l_int32 nbins, l_int32 type );
LEPT_DLL extern PIX * pixaGetAlignedStats ( PIXA *pixa, l_int32 type, l_int32 nbins, l_int32 thresh );
LEPT_DLL extern l_ok pixaExtractColumnFromEachPix ( PIXA *pixa, l_int32 col, PIX *pixd );
LEPT_DLL extern l_ok pixGetRowStats ( PIX *pixs, l_int32 type, l_int32 nbins, l_int32 thresh, l_float32 *colvect );
LEPT_DLL extern l_ok pixGetColumnStats ( PIX *pixs, l_int32 type, l_int32 nbins, l_int32 thresh, l_float32 *rowvect );
LEPT_DLL extern l_ok pixSetPixelColumn ( PIX *pix, l_int32 col, l_float32 *colvect );
LEPT_DLL extern l_ok pixThresholdForFgBg ( PIX *pixs, l_int32 factor, l_int32 thresh, l_int32 *pfgval, l_int32 *pbgval );
LEPT_DLL extern l_ok pixSplitDistributionFgBg ( PIX *pixs, l_float32 scorefract, l_int32 factor, l_int32 *pthresh, l_int32 *pfgval, l_int32 *pbgval, PIX **ppixdb );
LEPT_DLL extern l_ok pixaFindDimensions ( PIXA *pixa, NUMA **pnaw, NUMA **pnah );
LEPT_DLL extern l_ok pixFindAreaPerimRatio ( PIX *pixs, l_int32 *tab, l_float32 *pfract );
LEPT_DLL extern NUMA * pixaFindPerimToAreaRatio ( PIXA *pixa );
LEPT_DLL extern l_ok pixFindPerimToAreaRatio ( PIX *pixs, l_int32 *tab, l_float32 *pfract );
LEPT_DLL extern NUMA * pixaFindPerimSizeRatio ( PIXA *pixa );
LEPT_DLL extern l_ok pixFindPerimSizeRatio ( PIX *pixs, l_int32 *tab, l_float32 *pratio );
LEPT_DLL extern NUMA * pixaFindAreaFraction ( PIXA *pixa );
LEPT_DLL extern l_ok pixFindAreaFraction ( PIX *pixs, l_int32 *tab, l_float32 *pfract );
LEPT_DLL extern NUMA * pixaFindAreaFractionMasked ( PIXA *pixa, PIX *pixm, l_int32 debug );
LEPT_DLL extern l_ok pixFindAreaFractionMasked ( PIX *pixs, BOX *box, PIX *pixm, l_int32 *tab, l_float32 *pfract );
LEPT_DLL extern NUMA * pixaFindWidthHeightRatio ( PIXA *pixa );
LEPT_DLL extern NUMA * pixaFindWidthHeightProduct ( PIXA *pixa );
LEPT_DLL extern l_ok pixFindOverlapFraction ( PIX *pixs1, PIX *pixs2, l_int32 x2, l_int32 y2, l_int32 *tab, l_float32 *pratio, l_int32 *pnoverlap );
LEPT_DLL extern BOXA * pixFindRectangleComps ( PIX *pixs, l_int32 dist, l_int32 minw, l_int32 minh );
LEPT_DLL extern l_ok pixConformsToRectangle ( PIX *pixs, BOX *box, l_int32 dist, l_int32 *pconforms );
LEPT_DLL extern PIXA * pixClipRectangles ( PIX *pixs, BOXA *boxa );
LEPT_DLL extern PIX * pixClipRectangle ( PIX *pixs, BOX *box, BOX **pboxc );
LEPT_DLL extern PIX * pixClipRectangleWithBorder ( PIX *pixs, BOX *box, l_int32 maxbord, BOX **pboxn );
LEPT_DLL extern PIX * pixClipMasked ( PIX *pixs, PIX *pixm, l_int32 x, l_int32 y, l_uint32 outval );
LEPT_DLL extern l_ok pixCropToMatch ( PIX *pixs1, PIX *pixs2, PIX **ppixd1, PIX **ppixd2 );
LEPT_DLL extern PIX * pixCropToSize ( PIX *pixs, l_int32 w, l_int32 h );
LEPT_DLL extern PIX * pixResizeToMatch ( PIX *pixs, PIX *pixt, l_int32 w, l_int32 h );
LEPT_DLL extern PIX * pixSelectComponentBySize ( PIX *pixs, l_int32 rankorder, l_int32 type, l_int32 connectivity, BOX **pbox );
LEPT_DLL extern PIX * pixFilterComponentBySize ( PIX *pixs, l_int32 rankorder, l_int32 type, l_int32 connectivity, BOX **pbox );
LEPT_DLL extern PIX * pixMakeSymmetricMask ( l_int32 w, l_int32 h, l_float32 hf, l_float32 vf, l_int32 type );
LEPT_DLL extern PIX * pixMakeFrameMask ( l_int32 w, l_int32 h, l_float32 hf1, l_float32 hf2, l_float32 vf1, l_float32 vf2 );
LEPT_DLL extern PIX * pixMakeCoveringOfRectangles ( PIX *pixs, l_int32 maxiters );
LEPT_DLL extern l_ok pixFractionFgInMask ( PIX *pix1, PIX *pix2, l_float32 *pfract );
LEPT_DLL extern l_ok pixClipToForeground ( PIX *pixs, PIX **ppixd, BOX **pbox );
LEPT_DLL extern l_ok pixTestClipToForeground ( PIX *pixs, l_int32 *pcanclip );
LEPT_DLL extern l_ok pixClipBoxToForeground ( PIX *pixs, BOX *boxs, PIX **ppixd, BOX **pboxd );
LEPT_DLL extern l_ok pixScanForForeground ( PIX *pixs, BOX *box, l_int32 scanflag, l_int32 *ploc );
LEPT_DLL extern l_ok pixClipBoxToEdges ( PIX *pixs, BOX *boxs, l_int32 lowthresh, l_int32 highthresh, l_int32 maxwidth, l_int32 factor, PIX **ppixd, BOX **pboxd );
LEPT_DLL extern l_ok pixScanForEdge ( PIX *pixs, BOX *box, l_int32 lowthresh, l_int32 highthresh, l_int32 maxwidth, l_int32 factor, l_int32 scanflag, l_int32 *ploc );
LEPT_DLL extern NUMA * pixExtractOnLine ( PIX *pixs, l_int32 x1, l_int32 y1, l_int32 x2, l_int32 y2, l_int32 factor );
LEPT_DLL extern l_float32 pixAverageOnLine ( PIX *pixs, l_int32 x1, l_int32 y1, l_int32 x2, l_int32 y2, l_int32 factor );
LEPT_DLL extern NUMA * pixAverageIntensityProfile ( PIX *pixs, l_float32 fract, l_int32 dir, l_int32 first, l_int32 last, l_int32 factor1, l_int32 factor2 );
LEPT_DLL extern NUMA * pixReversalProfile ( PIX *pixs, l_float32 fract, l_int32 dir, l_int32 first, l_int32 last, l_int32 minreversal, l_int32 factor1, l_int32 factor2 );
LEPT_DLL extern l_ok pixWindowedVarianceOnLine ( PIX *pixs, l_int32 dir, l_int32 loc, l_int32 c1, l_int32 c2, l_int32 size, NUMA **pnad );
LEPT_DLL extern l_ok pixMinMaxNearLine ( PIX *pixs, l_int32 x1, l_int32 y1, l_int32 x2, l_int32 y2, l_int32 dist, l_int32 direction, NUMA **pnamin, NUMA **pnamax, l_float32 *pminave, l_float32 *pmaxave );
LEPT_DLL extern PIX * pixRankRowTransform ( PIX *pixs );
LEPT_DLL extern PIX * pixRankColumnTransform ( PIX *pixs );
LEPT_DLL extern PIXA * pixaCreate ( l_int32 n );
LEPT_DLL extern PIXA * pixaCreateFromPix ( PIX *pixs, l_int32 n, l_int32 cellw, l_int32 cellh );
LEPT_DLL extern PIXA * pixaCreateFromBoxa ( PIX *pixs, BOXA *boxa, l_int32 start, l_int32 num, l_int32 *pcropwarn );
LEPT_DLL extern PIXA * pixaSplitPix ( PIX *pixs, l_int32 nx, l_int32 ny, l_int32 borderwidth, l_uint32 bordercolor );
LEPT_DLL extern void pixaDestroy ( PIXA **ppixa );
LEPT_DLL extern PIXA * pixaCopy ( PIXA *pixa, l_int32 copyflag );
LEPT_DLL extern l_ok pixaAddPix ( PIXA *pixa, PIX *pix, l_int32 copyflag );
LEPT_DLL extern l_ok pixaAddBox ( PIXA *pixa, BOX *box, l_int32 copyflag );
LEPT_DLL extern l_ok pixaExtendArrayToSize ( PIXA *pixa, size_t size );
LEPT_DLL extern l_int32 pixaGetCount ( PIXA *pixa );
LEPT_DLL extern PIX * pixaGetPix ( PIXA *pixa, l_int32 index, l_int32 accesstype );
LEPT_DLL extern l_ok pixaGetPixDimensions ( PIXA *pixa, l_int32 index, l_int32 *pw, l_int32 *ph, l_int32 *pd );
LEPT_DLL extern BOXA * pixaGetBoxa ( PIXA *pixa, l_int32 accesstype );
LEPT_DLL extern l_int32 pixaGetBoxaCount ( PIXA *pixa );
LEPT_DLL extern BOX * pixaGetBox ( PIXA *pixa, l_int32 index, l_int32 accesstype );
LEPT_DLL extern l_ok pixaGetBoxGeometry ( PIXA *pixa, l_int32 index, l_int32 *px, l_int32 *py, l_int32 *pw, l_int32 *ph );
LEPT_DLL extern l_ok pixaSetBoxa ( PIXA *pixa, BOXA *boxa, l_int32 accesstype );
LEPT_DLL extern PIX ** pixaGetPixArray ( PIXA *pixa );
LEPT_DLL extern l_ok pixaVerifyDepth ( PIXA *pixa, l_int32 *psame, l_int32 *pmaxd );
LEPT_DLL extern l_ok pixaVerifyDimensions ( PIXA *pixa, l_int32 *psame, l_int32 *pmaxw, l_int32 *pmaxh );
LEPT_DLL extern l_ok pixaIsFull ( PIXA *pixa, l_int32 *pfullpa, l_int32 *pfullba );
LEPT_DLL extern l_ok pixaCountText ( PIXA *pixa, l_int32 *pntext );
LEPT_DLL extern l_ok pixaSetText ( PIXA *pixa, const char *text, SARRAY *sa );
LEPT_DLL extern void *** pixaGetLinePtrs ( PIXA *pixa, l_int32 *psize );
LEPT_DLL extern l_ok pixaWriteStreamInfo ( FILE *fp, PIXA *pixa );
LEPT_DLL extern l_ok pixaReplacePix ( PIXA *pixa, l_int32 index, PIX *pix, BOX *box );
LEPT_DLL extern l_ok pixaInsertPix ( PIXA *pixa, l_int32 index, PIX *pixs, BOX *box );
LEPT_DLL extern l_ok pixaRemovePix ( PIXA *pixa, l_int32 index );
LEPT_DLL extern l_ok pixaRemovePixAndSave ( PIXA *pixa, l_int32 index, PIX **ppix, BOX **pbox );
LEPT_DLL extern l_ok pixaRemoveSelected ( PIXA *pixa, NUMA *naindex );
LEPT_DLL extern l_ok pixaInitFull ( PIXA *pixa, PIX *pix, BOX *box );
LEPT_DLL extern l_ok pixaClear ( PIXA *pixa );
LEPT_DLL extern l_ok pixaJoin ( PIXA *pixad, PIXA *pixas, l_int32 istart, l_int32 iend );
LEPT_DLL extern PIXA * pixaInterleave ( PIXA *pixa1, PIXA *pixa2, l_int32 copyflag );
LEPT_DLL extern l_ok pixaaJoin ( PIXAA *paad, PIXAA *paas, l_int32 istart, l_int32 iend );
LEPT_DLL extern PIXAA * pixaaCreate ( l_int32 n );
LEPT_DLL extern PIXAA * pixaaCreateFromPixa ( PIXA *pixa, l_int32 n, l_int32 type, l_int32 copyflag );
LEPT_DLL extern void pixaaDestroy ( PIXAA **ppaa );
LEPT_DLL extern l_ok pixaaAddPixa ( PIXAA *paa, PIXA *pixa, l_int32 copyflag );
LEPT_DLL extern l_ok pixaaAddPix ( PIXAA *paa, l_int32 index, PIX *pix, BOX *box, l_int32 copyflag );
LEPT_DLL extern l_ok pixaaAddBox ( PIXAA *paa, BOX *box, l_int32 copyflag );
LEPT_DLL extern l_int32 pixaaGetCount ( PIXAA *paa, NUMA **pna );
LEPT_DLL extern PIXA * pixaaGetPixa ( PIXAA *paa, l_int32 index, l_int32 accesstype );
LEPT_DLL extern BOXA * pixaaGetBoxa ( PIXAA *paa, l_int32 accesstype );
LEPT_DLL extern PIX * pixaaGetPix ( PIXAA *paa, l_int32 index, l_int32 ipix, l_int32 accessflag );
LEPT_DLL extern l_ok pixaaVerifyDepth ( PIXAA *paa, l_int32 *psame, l_int32 *pmaxd );
LEPT_DLL extern l_ok pixaaVerifyDimensions ( PIXAA *paa, l_int32 *psame, l_int32 *pmaxw, l_int32 *pmaxh );
LEPT_DLL extern l_int32 pixaaIsFull ( PIXAA *paa, l_int32 *pfull );
LEPT_DLL extern l_ok pixaaInitFull ( PIXAA *paa, PIXA *pixa );
LEPT_DLL extern l_ok pixaaReplacePixa ( PIXAA *paa, l_int32 index, PIXA *pixa );
LEPT_DLL extern l_ok pixaaClear ( PIXAA *paa );
LEPT_DLL extern l_ok pixaaTruncate ( PIXAA *paa );
LEPT_DLL extern PIXA * pixaRead ( const char *filename );
LEPT_DLL extern PIXA * pixaReadStream ( FILE *fp );
LEPT_DLL extern PIXA * pixaReadMem ( const l_uint8 *data, size_t size );
LEPT_DLL extern l_ok pixaWriteDebug ( const char *fname, PIXA *pixa );
LEPT_DLL extern l_ok pixaWrite ( const char *filename, PIXA *pixa );
LEPT_DLL extern l_ok pixaWriteStream ( FILE *fp, PIXA *pixa );
LEPT_DLL extern l_ok pixaWriteMem ( l_uint8 **pdata, size_t *psize, PIXA *pixa );
LEPT_DLL extern PIXA * pixaReadBoth ( const char *filename );
LEPT_DLL extern PIXAA * pixaaReadFromFiles ( const char *dirname, const char *substr, l_int32 first, l_int32 nfiles );
LEPT_DLL extern PIXAA * pixaaRead ( const char *filename );
LEPT_DLL extern PIXAA * pixaaReadStream ( FILE *fp );
LEPT_DLL extern PIXAA * pixaaReadMem ( const l_uint8 *data, size_t size );
LEPT_DLL extern l_ok pixaaWrite ( const char *filename, PIXAA *paa );
LEPT_DLL extern l_ok pixaaWriteStream ( FILE *fp, PIXAA *paa );
LEPT_DLL extern l_ok pixaaWriteMem ( l_uint8 **pdata, size_t *psize, PIXAA *paa );
LEPT_DLL extern PIXACC * pixaccCreate ( l_int32 w, l_int32 h, l_int32 negflag );
LEPT_DLL extern PIXACC * pixaccCreateFromPix ( PIX *pix, l_int32 negflag );
LEPT_DLL extern void pixaccDestroy ( PIXACC **ppixacc );
LEPT_DLL extern PIX * pixaccFinal ( PIXACC *pixacc, l_int32 outdepth );
LEPT_DLL extern PIX * pixaccGetPix ( PIXACC *pixacc );
LEPT_DLL extern l_int32 pixaccGetOffset ( PIXACC *pixacc );
LEPT_DLL extern l_ok pixaccAdd ( PIXACC *pixacc, PIX *pix );
LEPT_DLL extern l_ok pixaccSubtract ( PIXACC *pixacc, PIX *pix );
LEPT_DLL extern l_ok pixaccMultConst ( PIXACC *pixacc, l_float32 factor );
LEPT_DLL extern l_ok pixaccMultConstAccumulate ( PIXACC *pixacc, PIX *pix, l_float32 factor );
LEPT_DLL extern PIX * pixSelectBySize ( PIX *pixs, l_int32 width, l_int32 height, l_int32 connectivity, l_int32 type, l_int32 relation, l_int32 *pchanged );
LEPT_DLL extern PIXA * pixaSelectBySize ( PIXA *pixas, l_int32 width, l_int32 height, l_int32 type, l_int32 relation, l_int32 *pchanged );
LEPT_DLL extern NUMA * pixaMakeSizeIndicator ( PIXA *pixa, l_int32 width, l_int32 height, l_int32 type, l_int32 relation );
LEPT_DLL extern PIX * pixSelectByPerimToAreaRatio ( PIX *pixs, l_float32 thresh, l_int32 connectivity, l_int32 type, l_int32 *pchanged );
LEPT_DLL extern PIXA * pixaSelectByPerimToAreaRatio ( PIXA *pixas, l_float32 thresh, l_int32 type, l_int32 *pchanged );
LEPT_DLL extern PIX * pixSelectByPerimSizeRatio ( PIX *pixs, l_float32 thresh, l_int32 connectivity, l_int32 type, l_int32 *pchanged );
LEPT_DLL extern PIXA * pixaSelectByPerimSizeRatio ( PIXA *pixas, l_float32 thresh, l_int32 type, l_int32 *pchanged );
LEPT_DLL extern PIX * pixSelectByAreaFraction ( PIX *pixs, l_float32 thresh, l_int32 connectivity, l_int32 type, l_int32 *pchanged );
LEPT_DLL extern PIXA * pixaSelectByAreaFraction ( PIXA *pixas, l_float32 thresh, l_int32 type, l_int32 *pchanged );
LEPT_DLL extern PIX * pixSelectByArea ( PIX *pixs, l_float32 thresh, l_int32 connectivity, l_int32 type, l_int32 *pchanged );
LEPT_DLL extern PIXA * pixaSelectByArea ( PIXA *pixas, l_float32 thresh, l_int32 type, l_int32 *pchanged );
LEPT_DLL extern PIX * pixSelectByWidthHeightRatio ( PIX *pixs, l_float32 thresh, l_int32 connectivity, l_int32 type, l_int32 *pchanged );
LEPT_DLL extern PIXA * pixaSelectByWidthHeightRatio ( PIXA *pixas, l_float32 thresh, l_int32 type, l_int32 *pchanged );
LEPT_DLL extern PIXA * pixaSelectByNumConnComp ( PIXA *pixas, l_int32 nmin, l_int32 nmax, l_int32 connectivity, l_int32 *pchanged );
LEPT_DLL extern PIXA * pixaSelectWithIndicator ( PIXA *pixas, NUMA *na, l_int32 *pchanged );
LEPT_DLL extern l_ok pixRemoveWithIndicator ( PIX *pixs, PIXA *pixa, NUMA *na );
LEPT_DLL extern l_ok pixAddWithIndicator ( PIX *pixs, PIXA *pixa, NUMA *na );
LEPT_DLL extern PIXA * pixaSelectWithString ( PIXA *pixas, const char *str, l_int32 *perror );
LEPT_DLL extern PIX * pixaRenderComponent ( PIX *pixs, PIXA *pixa, l_int32 index );
LEPT_DLL extern PIXA * pixaSort ( PIXA *pixas, l_int32 sorttype, l_int32 sortorder, NUMA **pnaindex, l_int32 copyflag );
LEPT_DLL extern PIXA * pixaBinSort ( PIXA *pixas, l_int32 sorttype, l_int32 sortorder, NUMA **pnaindex, l_int32 copyflag );
LEPT_DLL extern PIXA * pixaSortByIndex ( PIXA *pixas, NUMA *naindex, l_int32 copyflag );
LEPT_DLL extern PIXAA * pixaSort2dByIndex ( PIXA *pixas, NUMAA *naa, l_int32 copyflag );
LEPT_DLL extern PIXA * pixaSelectRange ( PIXA *pixas, l_int32 first, l_int32 last, l_int32 copyflag );
LEPT_DLL extern PIXAA * pixaaSelectRange ( PIXAA *paas, l_int32 first, l_int32 last, l_int32 copyflag );
LEPT_DLL extern PIXAA * pixaaScaleToSize ( PIXAA *paas, l_int32 wd, l_int32 hd );
LEPT_DLL extern PIXAA * pixaaScaleToSizeVar ( PIXAA *paas, NUMA *nawd, NUMA *nahd );
LEPT_DLL extern PIXA * pixaScaleToSize ( PIXA *pixas, l_int32 wd, l_int32 hd );
LEPT_DLL extern PIXA * pixaScaleToSizeRel ( PIXA *pixas, l_int32 delw, l_int32 delh );
LEPT_DLL extern PIXA * pixaScale ( PIXA *pixas, l_float32 scalex, l_float32 scaley );
LEPT_DLL extern PIXA * pixaScaleBySampling ( PIXA *pixas, l_float32 scalex, l_float32 scaley );
LEPT_DLL extern PIXA * pixaRotate ( PIXA *pixas, l_float32 angle, l_int32 type, l_int32 incolor, l_int32 width, l_int32 height );
LEPT_DLL extern PIXA * pixaRotateOrth ( PIXA *pixas, l_int32 rotation );
LEPT_DLL extern PIXA * pixaTranslate ( PIXA *pixas, l_int32 hshift, l_int32 vshift, l_int32 incolor );
LEPT_DLL extern PIXA * pixaAddBorderGeneral ( PIXA *pixad, PIXA *pixas, l_int32 left, l_int32 right, l_int32 top, l_int32 bot, l_uint32 val );
LEPT_DLL extern PIXA * pixaaFlattenToPixa ( PIXAA *paa, NUMA **pnaindex, l_int32 copyflag );
LEPT_DLL extern l_ok pixaaSizeRange ( PIXAA *paa, l_int32 *pminw, l_int32 *pminh, l_int32 *pmaxw, l_int32 *pmaxh );
LEPT_DLL extern l_ok pixaSizeRange ( PIXA *pixa, l_int32 *pminw, l_int32 *pminh, l_int32 *pmaxw, l_int32 *pmaxh );
LEPT_DLL extern PIXA * pixaClipToPix ( PIXA *pixas, PIX *pixs );
LEPT_DLL extern l_ok pixaClipToForeground ( PIXA *pixas, PIXA **ppixad, BOXA **pboxa );
LEPT_DLL extern l_ok pixaGetRenderingDepth ( PIXA *pixa, l_int32 *pdepth );
LEPT_DLL extern l_ok pixaHasColor ( PIXA *pixa, l_int32 *phascolor );
LEPT_DLL extern l_ok pixaAnyColormaps ( PIXA *pixa, l_int32 *phascmap );
LEPT_DLL extern l_ok pixaGetDepthInfo ( PIXA *pixa, l_int32 *pmaxdepth, l_int32 *psame );
LEPT_DLL extern PIXA * pixaConvertToSameDepth ( PIXA *pixas );
LEPT_DLL extern PIXA * pixaConvertToGivenDepth ( PIXA *pixas, l_int32 depth );
LEPT_DLL extern l_ok pixaEqual ( PIXA *pixa1, PIXA *pixa2, l_int32 maxdist, NUMA **pnaindex, l_int32 *psame );
LEPT_DLL extern l_ok pixaSetFullSizeBoxa ( PIXA *pixa );
LEPT_DLL extern PIX * pixaDisplay ( PIXA *pixa, l_int32 w, l_int32 h );
LEPT_DLL extern PIX * pixaDisplayRandomCmap ( PIXA *pixa, l_int32 w, l_int32 h );
LEPT_DLL extern PIX * pixaDisplayLinearly ( PIXA *pixas, l_int32 direction, l_float32 scalefactor, l_int32 background, l_int32 spacing, l_int32 border, BOXA **pboxa );
LEPT_DLL extern PIX * pixaDisplayOnLattice ( PIXA *pixa, l_int32 cellw, l_int32 cellh, l_int32 *pncols, BOXA **pboxa );
LEPT_DLL extern PIX * pixaDisplayUnsplit ( PIXA *pixa, l_int32 nx, l_int32 ny, l_int32 borderwidth, l_uint32 bordercolor );
LEPT_DLL extern PIX * pixaDisplayTiled ( PIXA *pixa, l_int32 maxwidth, l_int32 background, l_int32 spacing );
LEPT_DLL extern PIX * pixaDisplayTiledInRows ( PIXA *pixa, l_int32 outdepth, l_int32 maxwidth, l_float32 scalefactor, l_int32 background, l_int32 spacing, l_int32 border );
LEPT_DLL extern PIX * pixaDisplayTiledInColumns ( PIXA *pixas, l_int32 nx, l_float32 scalefactor, l_int32 spacing, l_int32 border );
LEPT_DLL extern PIX * pixaDisplayTiledAndScaled ( PIXA *pixa, l_int32 outdepth, l_int32 tilewidth, l_int32 ncols, l_int32 background, l_int32 spacing, l_int32 border );
LEPT_DLL extern PIX * pixaDisplayTiledWithText ( PIXA *pixa, l_int32 maxwidth, l_float32 scalefactor, l_int32 spacing, l_int32 border, l_int32 fontsize, l_uint32 textcolor );
LEPT_DLL extern PIX * pixaDisplayTiledByIndex ( PIXA *pixa, NUMA *na, l_int32 width, l_int32 spacing, l_int32 border, l_int32 fontsize, l_uint32 textcolor );
LEPT_DLL extern PIX * pixaDisplayPairTiledInColumns ( PIXA *pixas1, PIXA *pixas2, l_int32 nx, l_float32 scalefactor, l_int32 spacing1, l_int32 spacing2, l_int32 border1, l_int32 border2, l_int32 fontsize, l_int32 startindex, SARRAY *sa );
LEPT_DLL extern PIX * pixaaDisplay ( PIXAA *paa, l_int32 w, l_int32 h );
LEPT_DLL extern PIX * pixaaDisplayByPixa ( PIXAA *paa, l_int32 maxnx, l_float32 scalefactor, l_int32 hspacing, l_int32 vspacing, l_int32 border );
LEPT_DLL extern PIXA * pixaaDisplayTiledAndScaled ( PIXAA *paa, l_int32 outdepth, l_int32 tilewidth, l_int32 ncols, l_int32 background, l_int32 spacing, l_int32 border );
LEPT_DLL extern PIXA * pixaConvertTo1 ( PIXA *pixas, l_int32 thresh );
LEPT_DLL extern PIXA * pixaConvertTo8 ( PIXA *pixas, l_int32 cmapflag );
LEPT_DLL extern PIXA * pixaConvertTo8Colormap ( PIXA *pixas, l_int32 dither );
LEPT_DLL extern PIXA * pixaConvertTo32 ( PIXA *pixas );
LEPT_DLL extern PIXA * pixaConstrainedSelect ( PIXA *pixas, l_int32 first, l_int32 last, l_int32 nmax, l_int32 use_pairs, l_int32 copyflag );
LEPT_DLL extern l_ok pixaSelectToPdf ( PIXA *pixas, l_int32 first, l_int32 last, l_int32 res, l_float32 scalefactor, l_int32 type, l_int32 quality, l_uint32 color, l_int32 fontsize, const char *fileout );
LEPT_DLL extern PIXA * pixaMakeFromTiledPixa ( PIXA *pixas, l_int32 w, l_int32 h, l_int32 nsamp );
LEPT_DLL extern PIXA * pixaMakeFromTiledPix ( PIX *pixs, l_int32 w, l_int32 h, l_int32 start, l_int32 num, BOXA *boxa );
LEPT_DLL extern l_ok pixGetTileCount ( PIX *pix, l_int32 *pn );
LEPT_DLL extern PIXA * pixaDisplayMultiTiled ( PIXA *pixas, l_int32 nx, l_int32 ny, l_int32 maxw, l_int32 maxh, l_float32 scalefactor, l_int32 spacing, l_int32 border );
LEPT_DLL extern l_ok pixaSplitIntoFiles ( PIXA *pixas, l_int32 nsplit, l_float32 scale, l_int32 outwidth, l_int32 write_pixa, l_int32 write_pix, l_int32 write_pdf );
LEPT_DLL extern l_ok convertToNUpFiles ( const char *dir, const char *substr, l_int32 nx, l_int32 ny, l_int32 tw, l_int32 spacing, l_int32 border, l_int32 fontsize, const char *outdir );
LEPT_DLL extern PIXA * convertToNUpPixa ( const char *dir, const char *substr, l_int32 nx, l_int32 ny, l_int32 tw, l_int32 spacing, l_int32 border, l_int32 fontsize );
LEPT_DLL extern PIXA * pixaConvertToNUpPixa ( PIXA *pixas, SARRAY *sa, l_int32 nx, l_int32 ny, l_int32 tw, l_int32 spacing, l_int32 border, l_int32 fontsize );
LEPT_DLL extern l_ok pixaCompareInPdf ( PIXA *pixa1, PIXA *pixa2, l_int32 nx, l_int32 ny, l_int32 tw, l_int32 spacing, l_int32 border, l_int32 fontsize, const char *fileout );
LEPT_DLL extern l_ok pmsCreate ( size_t minsize, size_t smallest, NUMA *numalloc, const char *logfile );
LEPT_DLL extern void pmsDestroy ( void );
LEPT_DLL extern void * pmsCustomAlloc ( size_t nbytes );
LEPT_DLL extern void pmsCustomDealloc ( void *data );
LEPT_DLL extern void * pmsGetAlloc ( size_t nbytes );
LEPT_DLL extern l_ok pmsGetLevelForAlloc ( size_t nbytes, l_int32 *plevel );
LEPT_DLL extern l_ok pmsGetLevelForDealloc ( void *data, l_int32 *plevel );
LEPT_DLL extern void pmsLogInfo ( void );
LEPT_DLL extern l_ok pixAddConstantGray ( PIX *pixs, l_int32 val );
LEPT_DLL extern l_ok pixMultConstantGray ( PIX *pixs, l_float32 val );
LEPT_DLL extern PIX * pixAddGray ( PIX *pixd, PIX *pixs1, PIX *pixs2 );
LEPT_DLL extern PIX * pixSubtractGray ( PIX *pixd, PIX *pixs1, PIX *pixs2 );
LEPT_DLL extern PIX * pixMultiplyGray ( PIX *pixs, PIX *pixg, l_float32 norm );
LEPT_DLL extern PIX * pixThresholdToValue ( PIX *pixd, PIX *pixs, l_int32 threshval, l_int32 setval );
LEPT_DLL extern PIX * pixInitAccumulate ( l_int32 w, l_int32 h, l_uint32 offset );
LEPT_DLL extern PIX * pixFinalAccumulate ( PIX *pixs, l_uint32 offset, l_int32 depth );
LEPT_DLL extern PIX * pixFinalAccumulateThreshold ( PIX *pixs, l_uint32 offset, l_uint32 threshold );
LEPT_DLL extern l_ok pixAccumulate ( PIX *pixd, PIX *pixs, l_int32 op );
LEPT_DLL extern l_ok pixMultConstAccumulate ( PIX *pixs, l_float32 factor, l_uint32 offset );
LEPT_DLL extern PIX * pixAbsDifference ( PIX *pixs1, PIX *pixs2 );
LEPT_DLL extern PIX * pixAddRGB ( PIX *pixs1, PIX *pixs2 );
LEPT_DLL extern PIX * pixMinOrMax ( PIX *pixd, PIX *pixs1, PIX *pixs2, l_int32 type );
LEPT_DLL extern PIX * pixMaxDynamicRange ( PIX *pixs, l_int32 type );
LEPT_DLL extern PIX * pixMaxDynamicRangeRGB ( PIX *pixs, l_int32 type );
LEPT_DLL extern l_uint32 linearScaleRGBVal ( l_uint32 sval, l_float32 factor );
LEPT_DLL extern l_uint32 logScaleRGBVal ( l_uint32 sval, l_float32 *tab, l_float32 factor );
LEPT_DLL extern l_float32 * makeLogBase2Tab ( void );
LEPT_DLL extern l_float32 getLogBase2 ( l_int32 val, l_float32 *logtab );
LEPT_DLL extern PIXC * pixcompCreateFromPix ( PIX *pix, l_int32 comptype );
LEPT_DLL extern PIXC * pixcompCreateFromString ( l_uint8 *data, size_t size, l_int32 copyflag );
LEPT_DLL extern PIXC * pixcompCreateFromFile ( const char *filename, l_int32 comptype );
LEPT_DLL extern void pixcompDestroy ( PIXC **ppixc );
LEPT_DLL extern PIXC * pixcompCopy ( PIXC *pixcs );
LEPT_DLL extern l_ok pixcompGetDimensions ( PIXC *pixc, l_int32 *pw, l_int32 *ph, l_int32 *pd );
LEPT_DLL extern l_ok pixcompGetParameters ( PIXC *pixc, l_int32 *pxres, l_int32 *pyres, l_int32 *pcomptype, l_int32 *pcmapflag );
LEPT_DLL extern l_ok pixcompDetermineFormat ( l_int32 comptype, l_int32 d, l_int32 cmapflag, l_int32 *pformat );
LEPT_DLL extern PIX * pixCreateFromPixcomp ( PIXC *pixc );
LEPT_DLL extern PIXAC * pixacompCreate ( l_int32 n );
LEPT_DLL extern PIXAC * pixacompCreateWithInit ( l_int32 n, l_int32 offset, PIX *pix, l_int32 comptype );
LEPT_DLL extern PIXAC * pixacompCreateFromPixa ( PIXA *pixa, l_int32 comptype, l_int32 accesstype );
LEPT_DLL extern PIXAC * pixacompCreateFromFiles ( const char *dirname, const char *substr, l_int32 comptype );
LEPT_DLL extern PIXAC * pixacompCreateFromSA ( SARRAY *sa, l_int32 comptype );
LEPT_DLL extern void pixacompDestroy ( PIXAC **ppixac );
LEPT_DLL extern l_ok pixacompAddPix ( PIXAC *pixac, PIX *pix, l_int32 comptype );
LEPT_DLL extern l_ok pixacompAddPixcomp ( PIXAC *pixac, PIXC *pixc, l_int32 copyflag );
LEPT_DLL extern l_ok pixacompReplacePix ( PIXAC *pixac, l_int32 index, PIX *pix, l_int32 comptype );
LEPT_DLL extern l_ok pixacompReplacePixcomp ( PIXAC *pixac, l_int32 index, PIXC *pixc );
LEPT_DLL extern l_ok pixacompAddBox ( PIXAC *pixac, BOX *box, l_int32 copyflag );
LEPT_DLL extern l_int32 pixacompGetCount ( PIXAC *pixac );
LEPT_DLL extern PIXC * pixacompGetPixcomp ( PIXAC *pixac, l_int32 index, l_int32 copyflag );
LEPT_DLL extern PIX * pixacompGetPix ( PIXAC *pixac, l_int32 index );
LEPT_DLL extern l_ok pixacompGetPixDimensions ( PIXAC *pixac, l_int32 index, l_int32 *pw, l_int32 *ph, l_int32 *pd );
LEPT_DLL extern BOXA * pixacompGetBoxa ( PIXAC *pixac, l_int32 accesstype );
LEPT_DLL extern l_int32 pixacompGetBoxaCount ( PIXAC *pixac );
LEPT_DLL extern BOX * pixacompGetBox ( PIXAC *pixac, l_int32 index, l_int32 accesstype );
LEPT_DLL extern l_ok pixacompGetBoxGeometry ( PIXAC *pixac, l_int32 index, l_int32 *px, l_int32 *py, l_int32 *pw, l_int32 *ph );
LEPT_DLL extern l_int32 pixacompGetOffset ( PIXAC *pixac );
LEPT_DLL extern l_ok pixacompSetOffset ( PIXAC *pixac, l_int32 offset );
LEPT_DLL extern PIXA * pixaCreateFromPixacomp ( PIXAC *pixac, l_int32 accesstype );
LEPT_DLL extern l_ok pixacompJoin ( PIXAC *pixacd, PIXAC *pixacs, l_int32 istart, l_int32 iend );
LEPT_DLL extern PIXAC * pixacompInterleave ( PIXAC *pixac1, PIXAC *pixac2 );
LEPT_DLL extern PIXAC * pixacompRead ( const char *filename );
LEPT_DLL extern PIXAC * pixacompReadStream ( FILE *fp );
LEPT_DLL extern PIXAC * pixacompReadMem ( const l_uint8 *data, size_t size );
LEPT_DLL extern l_ok pixacompWrite ( const char *filename, PIXAC *pixac );
LEPT_DLL extern l_ok pixacompWriteStream ( FILE *fp, PIXAC *pixac );
LEPT_DLL extern l_ok pixacompWriteMem ( l_uint8 **pdata, size_t *psize, PIXAC *pixac );
LEPT_DLL extern l_ok pixacompConvertToPdf ( PIXAC *pixac, l_int32 res, l_float32 scalefactor, l_int32 type, l_int32 quality, const char *title, const char *fileout );
LEPT_DLL extern l_ok pixacompConvertToPdfData ( PIXAC *pixac, l_int32 res, l_float32 scalefactor, l_int32 type, l_int32 quality, const char *title, l_uint8 **pdata, size_t *pnbytes );
LEPT_DLL extern l_ok pixacompFastConvertToPdfData ( PIXAC *pixac, const char *title, l_uint8 **pdata, size_t *pnbytes );
LEPT_DLL extern l_ok pixacompWriteStreamInfo ( FILE *fp, PIXAC *pixac, const char *text );
LEPT_DLL extern l_ok pixcompWriteStreamInfo ( FILE *fp, PIXC *pixc, const char *text );
LEPT_DLL extern PIX * pixacompDisplayTiledAndScaled ( PIXAC *pixac, l_int32 outdepth, l_int32 tilewidth, l_int32 ncols, l_int32 background, l_int32 spacing, l_int32 border );
LEPT_DLL extern l_ok pixacompWriteFiles ( PIXAC *pixac, const char *subdir );
LEPT_DLL extern l_ok pixcompWriteFile ( const char *rootname, PIXC *pixc );
LEPT_DLL extern PIX * pixThreshold8 ( PIX *pixs, l_int32 d, l_int32 nlevels, l_int32 cmapflag );
LEPT_DLL extern PIX * pixRemoveColormapGeneral ( PIX *pixs, l_int32 type, l_int32 ifnocmap );
LEPT_DLL extern PIX * pixRemoveColormap ( PIX *pixs, l_int32 type );
LEPT_DLL extern l_ok pixAddGrayColormap8 ( PIX *pixs );
LEPT_DLL extern PIX * pixAddMinimalGrayColormap8 ( PIX *pixs );
LEPT_DLL extern PIX * pixConvertRGBToLuminance ( PIX *pixs );
LEPT_DLL extern PIX * pixConvertRGBToGrayGeneral ( PIX *pixs, l_int32 type, l_float32 rwt, l_float32 gwt, l_float32 bwt );
LEPT_DLL extern PIX * pixConvertRGBToGray ( PIX *pixs, l_float32 rwt, l_float32 gwt, l_float32 bwt );
LEPT_DLL extern PIX * pixConvertRGBToGrayFast ( PIX *pixs );
LEPT_DLL extern PIX * pixConvertRGBToGrayMinMax ( PIX *pixs, l_int32 type );
LEPT_DLL extern PIX * pixConvertRGBToGraySatBoost ( PIX *pixs, l_int32 refval );
LEPT_DLL extern PIX * pixConvertRGBToGrayArb ( PIX *pixs, l_float32 rc, l_float32 gc, l_float32 bc );
LEPT_DLL extern PIX * pixConvertRGBToBinaryArb ( PIX *pixs, l_float32 rc, l_float32 gc, l_float32 bc, l_int32 thresh, l_int32 relation );
LEPT_DLL extern PIX * pixConvertGrayToColormap ( PIX *pixs );
LEPT_DLL extern PIX * pixConvertGrayToColormap8 ( PIX *pixs, l_int32 mindepth );
LEPT_DLL extern PIX * pixColorizeGray ( PIX *pixs, l_uint32 color, l_int32 cmapflag );
LEPT_DLL extern PIX * pixConvertRGBToColormap ( PIX *pixs, l_int32 ditherflag );
LEPT_DLL extern PIX * pixConvertCmapTo1 ( PIX *pixs );
LEPT_DLL extern l_ok pixQuantizeIfFewColors ( PIX *pixs, l_int32 maxcolors, l_int32 mingraycolors, l_int32 octlevel, PIX **ppixd );
LEPT_DLL extern PIX * pixConvert16To8 ( PIX *pixs, l_int32 type );
LEPT_DLL extern PIX * pixConvertGrayToFalseColor ( PIX *pixs, l_float32 gamma );
LEPT_DLL extern PIX * pixUnpackBinary ( PIX *pixs, l_int32 depth, l_int32 invert );
LEPT_DLL extern PIX * pixConvert1To16 ( PIX *pixd, PIX *pixs, l_uint16 val0, l_uint16 val1 );
LEPT_DLL extern PIX * pixConvert1To32 ( PIX *pixd, PIX *pixs, l_uint32 val0, l_uint32 val1 );
LEPT_DLL extern PIX * pixConvert1To2Cmap ( PIX *pixs );
LEPT_DLL extern PIX * pixConvert1To2 ( PIX *pixd, PIX *pixs, l_int32 val0, l_int32 val1 );
LEPT_DLL extern PIX * pixConvert1To4Cmap ( PIX *pixs );
LEPT_DLL extern PIX * pixConvert1To4 ( PIX *pixd, PIX *pixs, l_int32 val0, l_int32 val1 );
LEPT_DLL extern PIX * pixConvert1To8Cmap ( PIX *pixs );
LEPT_DLL extern PIX * pixConvert1To8 ( PIX *pixd, PIX *pixs, l_uint8 val0, l_uint8 val1 );
LEPT_DLL extern PIX * pixConvert2To8 ( PIX *pixs, l_uint8 val0, l_uint8 val1, l_uint8 val2, l_uint8 val3, l_int32 cmapflag );
LEPT_DLL extern PIX * pixConvert4To8 ( PIX *pixs, l_int32 cmapflag );
LEPT_DLL extern PIX * pixConvert8To16 ( PIX *pixs, l_int32 leftshift );
LEPT_DLL extern PIX * pixConvertTo2 ( PIX *pixs );
LEPT_DLL extern PIX * pixConvert8To2 ( PIX *pix );
LEPT_DLL extern PIX * pixConvertTo4 ( PIX *pixs );
LEPT_DLL extern PIX * pixConvert8To4 ( PIX *pix );
LEPT_DLL extern PIX * pixConvertTo1Adaptive ( PIX *pixs );
LEPT_DLL extern PIX * pixConvertTo1 ( PIX *pixs, l_int32 threshold );
LEPT_DLL extern PIX * pixConvertTo1BySampling ( PIX *pixs, l_int32 factor, l_int32 threshold );
LEPT_DLL extern PIX * pixConvertTo8 ( PIX *pixs, l_int32 cmapflag );
LEPT_DLL extern PIX * pixConvertTo8BySampling ( PIX *pixs, l_int32 factor, l_int32 cmapflag );
LEPT_DLL extern PIX * pixConvertTo8Colormap ( PIX *pixs, l_int32 dither );
LEPT_DLL extern PIX * pixConvertTo16 ( PIX *pixs );
LEPT_DLL extern PIX * pixConvertTo32 ( PIX *pixs );
LEPT_DLL extern PIX * pixConvertTo32BySampling ( PIX *pixs, l_int32 factor );
LEPT_DLL extern PIX * pixConvert8To32 ( PIX *pixs );
LEPT_DLL extern PIX * pixConvertTo8Or32 ( PIX *pixs, l_int32 copyflag, l_int32 warnflag );
LEPT_DLL extern PIX * pixConvert24To32 ( PIX *pixs );
LEPT_DLL extern PIX * pixConvert32To24 ( PIX *pixs );
LEPT_DLL extern PIX * pixConvert32To16 ( PIX *pixs, l_int32 type );
LEPT_DLL extern PIX * pixConvert32To8 ( PIX *pixs, l_int32 type16, l_int32 type8 );
LEPT_DLL extern PIX * pixRemoveAlpha ( PIX *pixs );
LEPT_DLL extern PIX * pixAddAlphaTo1bpp ( PIX *pixd, PIX *pixs );
LEPT_DLL extern PIX * pixConvertLossless ( PIX *pixs, l_int32 d );
LEPT_DLL extern PIX * pixConvertForPSWrap ( PIX *pixs );
LEPT_DLL extern PIX * pixConvertToSubpixelRGB ( PIX *pixs, l_float32 scalex, l_float32 scaley, l_int32 order );
LEPT_DLL extern PIX * pixConvertGrayToSubpixelRGB ( PIX *pixs, l_float32 scalex, l_float32 scaley, l_int32 order );
LEPT_DLL extern PIX * pixConvertColorToSubpixelRGB ( PIX *pixs, l_float32 scalex, l_float32 scaley, l_int32 order );
LEPT_DLL extern void l_setNeutralBoostVal ( l_int32 val );
LEPT_DLL extern PIX * pixConnCompTransform ( PIX *pixs, l_int32 connect, l_int32 depth );
LEPT_DLL extern PIX * pixConnCompAreaTransform ( PIX *pixs, l_int32 connect );
LEPT_DLL extern l_ok pixConnCompIncrInit ( PIX *pixs, l_int32 conn, PIX **ppixd, PTAA **pptaa, l_int32 *pncc );
LEPT_DLL extern l_int32 pixConnCompIncrAdd ( PIX *pixs, PTAA *ptaa, l_int32 *pncc, l_float32 x, l_float32 y, l_int32 debug );
LEPT_DLL extern l_ok pixGetSortedNeighborValues ( PIX *pixs, l_int32 x, l_int32 y, l_int32 conn, l_int32 **pneigh, l_int32 *pnvals );
LEPT_DLL extern PIX * pixLocToColorTransform ( PIX *pixs );
LEPT_DLL extern PIXTILING * pixTilingCreate ( PIX *pixs, l_int32 nx, l_int32 ny, l_int32 w, l_int32 h, l_int32 xoverlap, l_int32 yoverlap );
LEPT_DLL extern void pixTilingDestroy ( PIXTILING **ppt );
LEPT_DLL extern l_ok pixTilingGetCount ( PIXTILING *pt, l_int32 *pnx, l_int32 *pny );
LEPT_DLL extern l_ok pixTilingGetSize ( PIXTILING *pt, l_int32 *pw, l_int32 *ph );
LEPT_DLL extern PIX * pixTilingGetTile ( PIXTILING *pt, l_int32 i, l_int32 j );
LEPT_DLL extern l_ok pixTilingNoStripOnPaint ( PIXTILING *pt );
LEPT_DLL extern l_ok pixTilingPaintTile ( PIX *pixd, l_int32 i, l_int32 j, PIX *pixs, PIXTILING *pt );
LEPT_DLL extern PIX * pixReadStreamPng ( FILE *fp );
LEPT_DLL extern l_ok readHeaderPng ( const char *filename, l_int32 *pw, l_int32 *ph, l_int32 *pbps, l_int32 *pspp, l_int32 *piscmap );
LEPT_DLL extern l_ok freadHeaderPng ( FILE *fp, l_int32 *pw, l_int32 *ph, l_int32 *pbps, l_int32 *pspp, l_int32 *piscmap );
LEPT_DLL extern l_ok readHeaderMemPng ( const l_uint8 *data, size_t size, l_int32 *pw, l_int32 *ph, l_int32 *pbps, l_int32 *pspp, l_int32 *piscmap );
LEPT_DLL extern l_int32 fgetPngResolution ( FILE *fp, l_int32 *pxres, l_int32 *pyres );
LEPT_DLL extern l_ok isPngInterlaced ( const char *filename, l_int32 *pinterlaced );
LEPT_DLL extern l_ok fgetPngColormapInfo ( FILE *fp, PIXCMAP **pcmap, l_int32 *ptransparency );
LEPT_DLL extern l_ok pixWritePng ( const char *filename, PIX *pix, l_float32 gamma );
LEPT_DLL extern l_ok pixWriteStreamPng ( FILE *fp, PIX *pix, l_float32 gamma );
LEPT_DLL extern l_ok pixSetZlibCompression ( PIX *pix, l_int32 compval );
LEPT_DLL extern void l_pngSetReadStrip16To8 ( l_int32 flag );
LEPT_DLL extern PIX * pixReadMemPng ( const l_uint8 *filedata, size_t filesize );
LEPT_DLL extern l_ok pixWriteMemPng ( l_uint8 **pfiledata, size_t *pfilesize, PIX *pix, l_float32 gamma );
LEPT_DLL extern PIX * pixReadStreamPnm ( FILE *fp );
LEPT_DLL extern l_ok readHeaderPnm ( const char *filename, l_int32 *pw, l_int32 *ph, l_int32 *pd, l_int32 *ptype, l_int32 *pbps, l_int32 *pspp );
LEPT_DLL extern l_ok freadHeaderPnm ( FILE *fp, l_int32 *pw, l_int32 *ph, l_int32 *pd, l_int32 *ptype, l_int32 *pbps, l_int32 *pspp );
LEPT_DLL extern l_ok pixWriteStreamPnm ( FILE *fp, PIX *pix );
LEPT_DLL extern l_ok pixWriteStreamAsciiPnm ( FILE *fp, PIX *pix );
LEPT_DLL extern l_ok pixWriteStreamPam ( FILE *fp, PIX *pix );
LEPT_DLL extern PIX * pixReadMemPnm ( const l_uint8 *data, size_t size );
LEPT_DLL extern l_ok readHeaderMemPnm ( const l_uint8 *data, size_t size, l_int32 *pw, l_int32 *ph, l_int32 *pd, l_int32 *ptype, l_int32 *pbps, l_int32 *pspp );
LEPT_DLL extern l_ok pixWriteMemPnm ( l_uint8 **pdata, size_t *psize, PIX *pix );
LEPT_DLL extern l_ok pixWriteMemPam ( l_uint8 **pdata, size_t *psize, PIX *pix );
LEPT_DLL extern PIX * pixProjectiveSampledPta ( PIX *pixs, PTA *ptad, PTA *ptas, l_int32 incolor );
LEPT_DLL extern PIX * pixProjectiveSampled ( PIX *pixs, l_float32 *vc, l_int32 incolor );
LEPT_DLL extern PIX * pixProjectivePta ( PIX *pixs, PTA *ptad, PTA *ptas, l_int32 incolor );
LEPT_DLL extern PIX * pixProjective ( PIX *pixs, l_float32 *vc, l_int32 incolor );
LEPT_DLL extern PIX * pixProjectivePtaColor ( PIX *pixs, PTA *ptad, PTA *ptas, l_uint32 colorval );
LEPT_DLL extern PIX * pixProjectiveColor ( PIX *pixs, l_float32 *vc, l_uint32 colorval );
LEPT_DLL extern PIX * pixProjectivePtaGray ( PIX *pixs, PTA *ptad, PTA *ptas, l_uint8 grayval );
LEPT_DLL extern PIX * pixProjectiveGray ( PIX *pixs, l_float32 *vc, l_uint8 grayval );
LEPT_DLL extern PIX * pixProjectivePtaWithAlpha ( PIX *pixs, PTA *ptad, PTA *ptas, PIX *pixg, l_float32 fract, l_int32 border );
LEPT_DLL extern l_ok getProjectiveXformCoeffs ( PTA *ptas, PTA *ptad, l_float32 **pvc );
LEPT_DLL extern l_ok projectiveXformSampledPt ( l_float32 *vc, l_int32 x, l_int32 y, l_int32 *pxp, l_int32 *pyp );
LEPT_DLL extern l_ok projectiveXformPt ( l_float32 *vc, l_int32 x, l_int32 y, l_float32 *pxp, l_float32 *pyp );
LEPT_DLL extern l_ok convertFilesToPS ( const char *dirin, const char *substr, l_int32 res, const char *fileout );
LEPT_DLL extern l_ok sarrayConvertFilesToPS ( SARRAY *sa, l_int32 res, const char *fileout );
LEPT_DLL extern l_ok convertFilesFittedToPS ( const char *dirin, const char *substr, l_float32 xpts, l_float32 ypts, const char *fileout );
LEPT_DLL extern l_ok sarrayConvertFilesFittedToPS ( SARRAY *sa, l_float32 xpts, l_float32 ypts, const char *fileout );
LEPT_DLL extern l_ok writeImageCompressedToPSFile ( const char *filein, const char *fileout, l_int32 res, l_int32 *pindex );
LEPT_DLL extern l_ok convertSegmentedPagesToPS ( const char *pagedir, const char *pagestr, l_int32 page_numpre, const char *maskdir, const char *maskstr, l_int32 mask_numpre, l_int32 numpost, l_int32 maxnum, l_float32 textscale, l_float32 imagescale, l_int32 threshold, const char *fileout );
LEPT_DLL extern l_ok pixWriteSegmentedPageToPS ( PIX *pixs, PIX *pixm, l_float32 textscale, l_float32 imagescale, l_int32 threshold, l_int32 pageno, const char *fileout );
LEPT_DLL extern l_ok pixWriteMixedToPS ( PIX *pixb, PIX *pixc, l_float32 scale, l_int32 pageno, const char *fileout );
LEPT_DLL extern l_ok convertToPSEmbed ( const char *filein, const char *fileout, l_int32 level );
LEPT_DLL extern l_ok pixaWriteCompressedToPS ( PIXA *pixa, const char *fileout, l_int32 res, l_int32 level );
LEPT_DLL extern l_ok pixWriteCompressedToPS ( PIX *pix, const char *fileout, l_int32 res, l_int32 level, l_int32 *pindex );
LEPT_DLL extern l_ok pixWritePSEmbed ( const char *filein, const char *fileout );
LEPT_DLL extern l_ok pixWriteStreamPS ( FILE *fp, PIX *pix, BOX *box, l_int32 res, l_float32 scale );
LEPT_DLL extern char * pixWriteStringPS ( PIX *pixs, BOX *box, l_int32 res, l_float32 scale );
LEPT_DLL extern char * generateUncompressedPS ( char *hexdata, l_int32 w, l_int32 h, l_int32 d, l_int32 psbpl, l_int32 bps, l_float32 xpt, l_float32 ypt, l_float32 wpt, l_float32 hpt, l_int32 boxflag );
LEPT_DLL extern l_ok convertJpegToPSEmbed ( const char *filein, const char *fileout );
LEPT_DLL extern l_ok convertJpegToPS ( const char *filein, const char *fileout, const char *operation, l_int32 x, l_int32 y, l_int32 res, l_float32 scale, l_int32 pageno, l_int32 endpage );
LEPT_DLL extern l_ok convertG4ToPSEmbed ( const char *filein, const char *fileout );
LEPT_DLL extern l_ok convertG4ToPS ( const char *filein, const char *fileout, const char *operation, l_int32 x, l_int32 y, l_int32 res, l_float32 scale, l_int32 pageno, l_int32 maskflag, l_int32 endpage );
LEPT_DLL extern l_ok convertTiffMultipageToPS ( const char *filein, const char *fileout, l_float32 fillfract );
LEPT_DLL extern l_ok convertFlateToPSEmbed ( const char *filein, const char *fileout );
LEPT_DLL extern l_ok convertFlateToPS ( const char *filein, const char *fileout, const char *operation, l_int32 x, l_int32 y, l_int32 res, l_float32 scale, l_int32 pageno, l_int32 endpage );
LEPT_DLL extern l_ok pixWriteMemPS ( l_uint8 **pdata, size_t *psize, PIX *pix, BOX *box, l_int32 res, l_float32 scale );
LEPT_DLL extern l_int32 getResLetterPage ( l_int32 w, l_int32 h, l_float32 fillfract );
LEPT_DLL extern l_int32 getResA4Page ( l_int32 w, l_int32 h, l_float32 fillfract );
LEPT_DLL extern void l_psWriteBoundingBox ( l_int32 flag );
LEPT_DLL extern PTA * ptaCreate ( l_int32 n );
LEPT_DLL extern PTA * ptaCreateFromNuma ( NUMA *nax, NUMA *nay );
LEPT_DLL extern void ptaDestroy ( PTA **ppta );
LEPT_DLL extern PTA * ptaCopy ( PTA *pta );
LEPT_DLL extern PTA * ptaCopyRange ( PTA *ptas, l_int32 istart, l_int32 iend );
LEPT_DLL extern PTA * ptaClone ( PTA *pta );
LEPT_DLL extern l_ok ptaEmpty ( PTA *pta );
LEPT_DLL extern l_ok ptaAddPt ( PTA *pta, l_float32 x, l_float32 y );
LEPT_DLL extern l_ok ptaInsertPt ( PTA *pta, l_int32 index, l_int32 x, l_int32 y );
LEPT_DLL extern l_ok ptaRemovePt ( PTA *pta, l_int32 index );
LEPT_DLL extern l_int32 ptaGetCount ( PTA *pta );
LEPT_DLL extern l_ok ptaGetPt ( PTA *pta, l_int32 index, l_float32 *px, l_float32 *py );
LEPT_DLL extern l_ok ptaGetIPt ( PTA *pta, l_int32 index, l_int32 *px, l_int32 *py );
LEPT_DLL extern l_ok ptaSetPt ( PTA *pta, l_int32 index, l_float32 x, l_float32 y );
LEPT_DLL extern l_ok ptaGetArrays ( PTA *pta, NUMA **pnax, NUMA **pnay );
LEPT_DLL extern PTA * ptaRead ( const char *filename );
LEPT_DLL extern PTA * ptaReadStream ( FILE *fp );
LEPT_DLL extern PTA * ptaReadMem ( const l_uint8 *data, size_t size );
LEPT_DLL extern l_ok ptaWriteDebug ( const char *filename, PTA *pta, l_int32 type );
LEPT_DLL extern l_ok ptaWrite ( const char *filename, PTA *pta, l_int32 type );
LEPT_DLL extern l_ok ptaWriteStream ( FILE *fp, PTA *pta, l_int32 type );
LEPT_DLL extern l_ok ptaWriteMem ( l_uint8 **pdata, size_t *psize, PTA *pta, l_int32 type );
LEPT_DLL extern PTAA * ptaaCreate ( l_int32 n );
LEPT_DLL extern void ptaaDestroy ( PTAA **pptaa );
LEPT_DLL extern l_ok ptaaAddPta ( PTAA *ptaa, PTA *pta, l_int32 copyflag );
LEPT_DLL extern l_int32 ptaaGetCount ( PTAA *ptaa );
LEPT_DLL extern PTA * ptaaGetPta ( PTAA *ptaa, l_int32 index, l_int32 accessflag );
LEPT_DLL extern l_ok ptaaGetPt ( PTAA *ptaa, l_int32 ipta, l_int32 jpt, l_float32 *px, l_float32 *py );
LEPT_DLL extern l_ok ptaaInitFull ( PTAA *ptaa, PTA *pta );
LEPT_DLL extern l_ok ptaaReplacePta ( PTAA *ptaa, l_int32 index, PTA *pta );
LEPT_DLL extern l_ok ptaaAddPt ( PTAA *ptaa, l_int32 ipta, l_float32 x, l_float32 y );
LEPT_DLL extern l_ok ptaaTruncate ( PTAA *ptaa );
LEPT_DLL extern PTAA * ptaaRead ( const char *filename );
LEPT_DLL extern PTAA * ptaaReadStream ( FILE *fp );
LEPT_DLL extern PTAA * ptaaReadMem ( const l_uint8 *data, size_t size );
LEPT_DLL extern l_ok ptaaWriteDebug ( const char *filename, PTAA *ptaa, l_int32 type );
LEPT_DLL extern l_ok ptaaWrite ( const char *filename, PTAA *ptaa, l_int32 type );
LEPT_DLL extern l_ok ptaaWriteStream ( FILE *fp, PTAA *ptaa, l_int32 type );
LEPT_DLL extern l_ok ptaaWriteMem ( l_uint8 **pdata, size_t *psize, PTAA *ptaa, l_int32 type );
LEPT_DLL extern PTA * ptaSubsample ( PTA *ptas, l_int32 subfactor );
LEPT_DLL extern l_ok ptaJoin ( PTA *ptad, PTA *ptas, l_int32 istart, l_int32 iend );
LEPT_DLL extern l_ok ptaaJoin ( PTAA *ptaad, PTAA *ptaas, l_int32 istart, l_int32 iend );
LEPT_DLL extern PTA * ptaReverse ( PTA *ptas, l_int32 type );
LEPT_DLL extern PTA * ptaTranspose ( PTA *ptas );
LEPT_DLL extern PTA * ptaCyclicPerm ( PTA *ptas, l_int32 xs, l_int32 ys );
LEPT_DLL extern PTA * ptaSelectRange ( PTA *ptas, l_int32 first, l_int32 last );
LEPT_DLL extern BOX * ptaGetBoundingRegion ( PTA *pta );
LEPT_DLL extern l_ok ptaGetRange ( PTA *pta, l_float32 *pminx, l_float32 *pmaxx, l_float32 *pminy, l_float32 *pmaxy );
LEPT_DLL extern PTA * ptaGetInsideBox ( PTA *ptas, BOX *box );
LEPT_DLL extern PTA * pixFindCornerPixels ( PIX *pixs );
LEPT_DLL extern l_int32 ptaContainsPt ( PTA *pta, l_int32 x, l_int32 y );
LEPT_DLL extern l_int32 ptaTestIntersection ( PTA *pta1, PTA *pta2 );
LEPT_DLL extern PTA * ptaTransform ( PTA *ptas, l_int32 shiftx, l_int32 shifty, l_float32 scalex, l_float32 scaley );
LEPT_DLL extern l_int32 ptaPtInsidePolygon ( PTA *pta, l_float32 x, l_float32 y, l_int32 *pinside );
LEPT_DLL extern l_float32 l_angleBetweenVectors ( l_float32 x1, l_float32 y1, l_float32 x2, l_float32 y2 );
LEPT_DLL extern l_int32 ptaPolygonIsConvex ( PTA *pta, l_int32 *pisconvex );
LEPT_DLL extern l_ok ptaGetMinMax ( PTA *pta, l_float32 *pxmin, l_float32 *pymin, l_float32 *pxmax, l_float32 *pymax );
LEPT_DLL extern PTA * ptaSelectByValue ( PTA *ptas, l_float32 xth, l_float32 yth, l_int32 type, l_int32 relation );
LEPT_DLL extern PTA * ptaCropToMask ( PTA *ptas, PIX *pixm );
LEPT_DLL extern l_ok ptaGetLinearLSF ( PTA *pta, l_float32 *pa, l_float32 *pb, NUMA **pnafit );
LEPT_DLL extern l_ok ptaGetQuadraticLSF ( PTA *pta, l_float32 *pa, l_float32 *pb, l_float32 *pc, NUMA **pnafit );
LEPT_DLL extern l_ok ptaGetCubicLSF ( PTA *pta, l_float32 *pa, l_float32 *pb, l_float32 *pc, l_float32 *pd, NUMA **pnafit );
LEPT_DLL extern l_ok ptaGetQuarticLSF ( PTA *pta, l_float32 *pa, l_float32 *pb, l_float32 *pc, l_float32 *pd, l_float32 *pe, NUMA **pnafit );
LEPT_DLL extern l_ok ptaNoisyLinearLSF ( PTA *pta, l_float32 factor, PTA **pptad, l_float32 *pa, l_float32 *pb, l_float32 *pmederr, NUMA **pnafit );
LEPT_DLL extern l_ok ptaNoisyQuadraticLSF ( PTA *pta, l_float32 factor, PTA **pptad, l_float32 *pa, l_float32 *pb, l_float32 *pc, l_float32 *pmederr, NUMA **pnafit );
LEPT_DLL extern l_ok applyLinearFit ( l_float32 a, l_float32 b, l_float32 x, l_float32 *py );
LEPT_DLL extern l_ok applyQuadraticFit ( l_float32 a, l_float32 b, l_float32 c, l_float32 x, l_float32 *py );
LEPT_DLL extern l_ok applyCubicFit ( l_float32 a, l_float32 b, l_float32 c, l_float32 d, l_float32 x, l_float32 *py );
LEPT_DLL extern l_ok applyQuarticFit ( l_float32 a, l_float32 b, l_float32 c, l_float32 d, l_float32 e, l_float32 x, l_float32 *py );
LEPT_DLL extern l_ok pixPlotAlongPta ( PIX *pixs, PTA *pta, l_int32 outformat, const char *title );
LEPT_DLL extern PTA * ptaGetPixelsFromPix ( PIX *pixs, BOX *box );
LEPT_DLL extern PIX * pixGenerateFromPta ( PTA *pta, l_int32 w, l_int32 h );
LEPT_DLL extern PTA * ptaGetBoundaryPixels ( PIX *pixs, l_int32 type );
LEPT_DLL extern PTAA * ptaaGetBoundaryPixels ( PIX *pixs, l_int32 type, l_int32 connectivity, BOXA **pboxa, PIXA **ppixa );
LEPT_DLL extern PTAA * ptaaIndexLabeledPixels ( PIX *pixs, l_int32 *pncc );
LEPT_DLL extern PTA * ptaGetNeighborPixLocs ( PIX *pixs, l_int32 x, l_int32 y, l_int32 conn );
LEPT_DLL extern PTA * numaConvertToPta1 ( NUMA *na );
LEPT_DLL extern PTA * numaConvertToPta2 ( NUMA *nax, NUMA *nay );
LEPT_DLL extern l_ok ptaConvertToNuma ( PTA *pta, NUMA **pnax, NUMA **pnay );
LEPT_DLL extern PIX * pixDisplayPta ( PIX *pixd, PIX *pixs, PTA *pta );
LEPT_DLL extern PIX * pixDisplayPtaaPattern ( PIX *pixd, PIX *pixs, PTAA *ptaa, PIX *pixp, l_int32 cx, l_int32 cy );
LEPT_DLL extern PIX * pixDisplayPtaPattern ( PIX *pixd, PIX *pixs, PTA *pta, PIX *pixp, l_int32 cx, l_int32 cy, l_uint32 color );
LEPT_DLL extern PTA * ptaReplicatePattern ( PTA *ptas, PIX *pixp, PTA *ptap, l_int32 cx, l_int32 cy, l_int32 w, l_int32 h );
LEPT_DLL extern PIX * pixDisplayPtaa ( PIX *pixs, PTAA *ptaa );
LEPT_DLL extern PTA * ptaSort ( PTA *ptas, l_int32 sorttype, l_int32 sortorder, NUMA **pnaindex );
LEPT_DLL extern l_ok ptaGetSortIndex ( PTA *ptas, l_int32 sorttype, l_int32 sortorder, NUMA **pnaindex );
LEPT_DLL extern PTA * ptaSortByIndex ( PTA *ptas, NUMA *naindex );
LEPT_DLL extern PTAA * ptaaSortByIndex ( PTAA *ptaas, NUMA *naindex );
LEPT_DLL extern l_ok ptaGetRankValue ( PTA *pta, l_float32 fract, PTA *ptasort, l_int32 sorttype, l_float32 *pval );
LEPT_DLL extern PTA * ptaSort2d ( PTA *pta );
LEPT_DLL extern l_ok ptaEqual ( PTA *pta1, PTA *pta2, l_int32 *psame );
LEPT_DLL extern L_ASET * l_asetCreateFromPta ( PTA *pta );
LEPT_DLL extern l_ok ptaRemoveDupsByAset ( PTA *ptas, PTA **pptad );
LEPT_DLL extern l_ok ptaUnionByAset ( PTA *pta1, PTA *pta2, PTA **pptad );
LEPT_DLL extern l_ok ptaIntersectionByAset ( PTA *pta1, PTA *pta2, PTA **pptad );
LEPT_DLL extern L_HASHMAP * l_hmapCreateFromPta ( PTA *pta );
LEPT_DLL extern l_ok ptaRemoveDupsByHmap ( PTA *ptas, PTA **pptad, L_HASHMAP **phmap );
LEPT_DLL extern l_ok ptaUnionByHmap ( PTA *pta1, PTA *pta2, PTA **pptad );
LEPT_DLL extern l_ok ptaIntersectionByHmap ( PTA *pta1, PTA *pta2, PTA **pptad );
LEPT_DLL extern L_PTRA * ptraCreate ( l_int32 n );
LEPT_DLL extern void ptraDestroy ( L_PTRA **ppa, l_int32 freeflag, l_int32 warnflag );
LEPT_DLL extern l_ok ptraAdd ( L_PTRA *pa, void *item );
LEPT_DLL extern l_ok ptraInsert ( L_PTRA *pa, l_int32 index, void *item, l_int32 shiftflag );
LEPT_DLL extern void * ptraRemove ( L_PTRA *pa, l_int32 index, l_int32 flag );
LEPT_DLL extern void * ptraRemoveLast ( L_PTRA *pa );
LEPT_DLL extern void * ptraReplace ( L_PTRA *pa, l_int32 index, void *item, l_int32 freeflag );
LEPT_DLL extern l_ok ptraSwap ( L_PTRA *pa, l_int32 index1, l_int32 index2 );
LEPT_DLL extern l_ok ptraCompactArray ( L_PTRA *pa );
LEPT_DLL extern l_ok ptraReverse ( L_PTRA *pa );
LEPT_DLL extern l_ok ptraJoin ( L_PTRA *pa1, L_PTRA *pa2 );
LEPT_DLL extern l_ok ptraGetMaxIndex ( L_PTRA *pa, l_int32 *pmaxindex );
LEPT_DLL extern l_ok ptraGetActualCount ( L_PTRA *pa, l_int32 *pcount );
LEPT_DLL extern void * ptraGetPtrToItem ( L_PTRA *pa, l_int32 index );
LEPT_DLL extern L_PTRAA * ptraaCreate ( l_int32 n );
LEPT_DLL extern void ptraaDestroy ( L_PTRAA **ppaa, l_int32 freeflag, l_int32 warnflag );
LEPT_DLL extern l_ok ptraaGetSize ( L_PTRAA *paa, l_int32 *psize );
LEPT_DLL extern l_ok ptraaInsertPtra ( L_PTRAA *paa, l_int32 index, L_PTRA *pa );
LEPT_DLL extern L_PTRA * ptraaGetPtra ( L_PTRAA *paa, l_int32 index, l_int32 accessflag );
LEPT_DLL extern L_PTRA * ptraaFlattenToPtra ( L_PTRAA *paa );
LEPT_DLL extern l_ok pixQuadtreeMean ( PIX *pixs, l_int32 nlevels, PIX *pix_ma, FPIXA **pfpixa );
LEPT_DLL extern l_ok pixQuadtreeVariance ( PIX *pixs, l_int32 nlevels, PIX *pix_ma, DPIX *dpix_msa, FPIXA **pfpixa_v, FPIXA **pfpixa_rv );
LEPT_DLL extern l_ok pixMeanInRectangle ( PIX *pixs, BOX *box, PIX *pixma, l_float32 *pval );
LEPT_DLL extern l_ok pixVarianceInRectangle ( PIX *pixs, BOX *box, PIX *pix_ma, DPIX *dpix_msa, l_float32 *pvar, l_float32 *prvar );
LEPT_DLL extern BOXAA * boxaaQuadtreeRegions ( l_int32 w, l_int32 h, l_int32 nlevels );
LEPT_DLL extern l_ok quadtreeGetParent ( FPIXA *fpixa, l_int32 level, l_int32 x, l_int32 y, l_float32 *pval );
LEPT_DLL extern l_ok quadtreeGetChildren ( FPIXA *fpixa, l_int32 level, l_int32 x, l_int32 y, l_float32 *pval00, l_float32 *pval10, l_float32 *pval01, l_float32 *pval11 );
LEPT_DLL extern l_int32 quadtreeMaxLevels ( l_int32 w, l_int32 h );
LEPT_DLL extern PIX * fpixaDisplayQuadtree ( FPIXA *fpixa, l_int32 factor, l_int32 fontsize );
LEPT_DLL extern L_QUEUE * lqueueCreate ( l_int32 nalloc );
LEPT_DLL extern void lqueueDestroy ( L_QUEUE **plq, l_int32 freeflag );
LEPT_DLL extern l_ok lqueueAdd ( L_QUEUE *lq, void *item );
LEPT_DLL extern void * lqueueRemove ( L_QUEUE *lq );
LEPT_DLL extern l_int32 lqueueGetCount ( L_QUEUE *lq );
LEPT_DLL extern l_ok lqueuePrint ( FILE *fp, L_QUEUE *lq );
LEPT_DLL extern PIX * pixRankFilter ( PIX *pixs, l_int32 wf, l_int32 hf, l_float32 rank );
LEPT_DLL extern PIX * pixRankFilterRGB ( PIX *pixs, l_int32 wf, l_int32 hf, l_float32 rank );
LEPT_DLL extern PIX * pixRankFilterGray ( PIX *pixs, l_int32 wf, l_int32 hf, l_float32 rank );
LEPT_DLL extern PIX * pixMedianFilter ( PIX *pixs, l_int32 wf, l_int32 hf );
LEPT_DLL extern PIX * pixRankFilterWithScaling ( PIX *pixs, l_int32 wf, l_int32 hf, l_float32 rank, l_float32 scalefactor );
LEPT_DLL extern L_RBTREE * l_rbtreeCreate ( l_int32 keytype );
LEPT_DLL extern RB_TYPE * l_rbtreeLookup ( L_RBTREE *t, RB_TYPE key );
LEPT_DLL extern void l_rbtreeInsert ( L_RBTREE *t, RB_TYPE key, RB_TYPE value );
LEPT_DLL extern void l_rbtreeDelete ( L_RBTREE *t, RB_TYPE key );
LEPT_DLL extern void l_rbtreeDestroy ( L_RBTREE **pt );
LEPT_DLL extern L_RBTREE_NODE * l_rbtreeGetFirst ( L_RBTREE *t );
LEPT_DLL extern L_RBTREE_NODE * l_rbtreeGetNext ( L_RBTREE_NODE *n );
LEPT_DLL extern L_RBTREE_NODE * l_rbtreeGetLast ( L_RBTREE *t );
LEPT_DLL extern L_RBTREE_NODE * l_rbtreeGetPrev ( L_RBTREE_NODE *n );
LEPT_DLL extern l_int32 l_rbtreeGetCount ( L_RBTREE *t );
LEPT_DLL extern void l_rbtreePrint ( FILE *fp, L_RBTREE *t );
LEPT_DLL extern SARRAY * pixProcessBarcodes ( PIX *pixs, l_int32 format, l_int32 method, SARRAY **psaw, l_int32 debugflag );
LEPT_DLL extern PIXA * pixExtractBarcodes ( PIX *pixs, l_int32 debugflag );
LEPT_DLL extern SARRAY * pixReadBarcodes ( PIXA *pixa, l_int32 format, l_int32 method, SARRAY **psaw, l_int32 debugflag );
LEPT_DLL extern NUMA * pixReadBarcodeWidths ( PIX *pixs, l_int32 method, l_int32 debugflag );
LEPT_DLL extern BOXA * pixLocateBarcodes ( PIX *pixs, l_int32 thresh, PIX **ppixb, PIX **ppixm );
LEPT_DLL extern PIX * pixDeskewBarcode ( PIX *pixs, PIX *pixb, BOX *box, l_int32 margin, l_int32 threshold, l_float32 *pangle, l_float32 *pconf );
LEPT_DLL extern NUMA * pixExtractBarcodeWidths1 ( PIX *pixs, l_float32 thresh, l_float32 binfract, NUMA **pnaehist, NUMA **pnaohist, l_int32 debugflag );
LEPT_DLL extern NUMA * pixExtractBarcodeWidths2 ( PIX *pixs, l_float32 thresh, l_float32 *pwidth, NUMA **pnac, l_int32 debugflag );
LEPT_DLL extern NUMA * pixExtractBarcodeCrossings ( PIX *pixs, l_float32 thresh, l_int32 debugflag );
LEPT_DLL extern NUMA * numaQuantizeCrossingsByWidth ( NUMA *nas, l_float32 binfract, NUMA **pnaehist, NUMA **pnaohist, l_int32 debugflag );
LEPT_DLL extern NUMA * numaQuantizeCrossingsByWindow ( NUMA *nas, l_float32 ratio, l_float32 *pwidth, l_float32 *pfirstloc, NUMA **pnac, l_int32 debugflag );
LEPT_DLL extern PIXA * pixaReadFiles ( const char *dirname, const char *substr );
LEPT_DLL extern PIXA * pixaReadFilesSA ( SARRAY *sa );
LEPT_DLL extern PIX * pixRead ( const char *filename );
LEPT_DLL extern PIX * pixReadWithHint ( const char *filename, l_int32 hint );
LEPT_DLL extern PIX * pixReadIndexed ( SARRAY *sa, l_int32 index );
LEPT_DLL extern PIX * pixReadStream ( FILE *fp, l_int32 hint );
LEPT_DLL extern l_ok pixReadHeader ( const char *filename, l_int32 *pformat, l_int32 *pw, l_int32 *ph, l_int32 *pbps, l_int32 *pspp, l_int32 *piscmap );
LEPT_DLL extern l_ok findFileFormat ( const char *filename, l_int32 *pformat );
LEPT_DLL extern l_ok findFileFormatStream ( FILE *fp, l_int32 *pformat );
LEPT_DLL extern l_ok findFileFormatBuffer ( const l_uint8 *buf, l_int32 *pformat );
LEPT_DLL extern l_int32 fileFormatIsTiff ( FILE *fp );
LEPT_DLL extern PIX * pixReadMem ( const l_uint8 *data, size_t size );
LEPT_DLL extern l_ok pixReadHeaderMem ( const l_uint8 *data, size_t size, l_int32 *pformat, l_int32 *pw, l_int32 *ph, l_int32 *pbps, l_int32 *pspp, l_int32 *piscmap );
LEPT_DLL extern l_ok writeImageFileInfo ( const char *filename, FILE *fpout, l_int32 headeronly );
LEPT_DLL extern l_ok ioFormatTest ( const char *filename );
LEPT_DLL extern L_RECOG * recogCreateFromRecog ( L_RECOG *recs, l_int32 scalew, l_int32 scaleh, l_int32 linew, l_int32 threshold, l_int32 maxyshift );
LEPT_DLL extern L_RECOG * recogCreateFromPixa ( PIXA *pixa, l_int32 scalew, l_int32 scaleh, l_int32 linew, l_int32 threshold, l_int32 maxyshift );
LEPT_DLL extern L_RECOG * recogCreateFromPixaNoFinish ( PIXA *pixa, l_int32 scalew, l_int32 scaleh, l_int32 linew, l_int32 threshold, l_int32 maxyshift );
LEPT_DLL extern L_RECOG * recogCreate ( l_int32 scalew, l_int32 scaleh, l_int32 linew, l_int32 threshold, l_int32 maxyshift );
LEPT_DLL extern void recogDestroy ( L_RECOG **precog );
LEPT_DLL extern l_int32 recogGetCount ( L_RECOG *recog );
LEPT_DLL extern l_ok recogSetParams ( L_RECOG *recog, l_int32 type, l_int32 min_nopad, l_float32 max_wh_ratio, l_float32 max_ht_ratio );
LEPT_DLL extern l_int32 recogGetClassIndex ( L_RECOG *recog, l_int32 val, char *text, l_int32 *pindex );
LEPT_DLL extern l_ok recogStringToIndex ( L_RECOG *recog, char *text, l_int32 *pindex );
LEPT_DLL extern l_int32 recogGetClassString ( L_RECOG *recog, l_int32 index, char **pcharstr );
LEPT_DLL extern l_ok l_convertCharstrToInt ( const char *str, l_int32 *pval );
LEPT_DLL extern L_RECOG * recogRead ( const char *filename );
LEPT_DLL extern L_RECOG * recogReadStream ( FILE *fp );
LEPT_DLL extern L_RECOG * recogReadMem ( const l_uint8 *data, size_t size );
LEPT_DLL extern l_ok recogWrite ( const char *filename, L_RECOG *recog );
LEPT_DLL extern l_ok recogWriteStream ( FILE *fp, L_RECOG *recog );
LEPT_DLL extern l_ok recogWriteMem ( l_uint8 **pdata, size_t *psize, L_RECOG *recog );
LEPT_DLL extern PIXA * recogExtractPixa ( L_RECOG *recog );
LEPT_DLL extern BOXA * recogDecode ( L_RECOG *recog, PIX *pixs, l_int32 nlevels, PIX **ppixdb );
LEPT_DLL extern l_ok recogCreateDid ( L_RECOG *recog, PIX *pixs );
LEPT_DLL extern l_ok recogDestroyDid ( L_RECOG *recog );
LEPT_DLL extern l_int32 recogDidExists ( L_RECOG *recog );
LEPT_DLL extern L_RDID * recogGetDid ( L_RECOG *recog );
LEPT_DLL extern l_ok recogSetChannelParams ( L_RECOG *recog, l_int32 nlevels );
LEPT_DLL extern l_ok recogIdentifyMultiple ( L_RECOG *recog, PIX *pixs, l_int32 minh, l_int32 skipsplit, BOXA **pboxa, PIXA **ppixa, PIX **ppixdb, l_int32 debugsplit );
LEPT_DLL extern l_ok recogSplitIntoCharacters ( L_RECOG *recog, PIX *pixs, l_int32 minh, l_int32 skipsplit, BOXA **pboxa, PIXA **ppixa, l_int32 debug );
LEPT_DLL extern l_ok recogCorrelationBestRow ( L_RECOG *recog, PIX *pixs, BOXA **pboxa, NUMA **pnascore, NUMA **pnaindex, SARRAY **psachar, l_int32 debug );
LEPT_DLL extern l_ok recogCorrelationBestChar ( L_RECOG *recog, PIX *pixs, BOX **pbox, l_float32 *pscore, l_int32 *pindex, char **pcharstr, PIX **ppixdb );
LEPT_DLL extern l_ok recogIdentifyPixa ( L_RECOG *recog, PIXA *pixa, PIX **ppixdb );
LEPT_DLL extern l_ok recogIdentifyPix ( L_RECOG *recog, PIX *pixs, PIX **ppixdb );
LEPT_DLL extern l_ok recogSkipIdentify ( L_RECOG *recog );
LEPT_DLL extern void rchaDestroy ( L_RCHA **prcha );
LEPT_DLL extern void rchDestroy ( L_RCH **prch );
LEPT_DLL extern l_ok rchaExtract ( L_RCHA *rcha, NUMA **pnaindex, NUMA **pnascore, SARRAY **psatext, NUMA **pnasample, NUMA **pnaxloc, NUMA **pnayloc, NUMA **pnawidth );
LEPT_DLL extern l_ok rchExtract ( L_RCH *rch, l_int32 *pindex, l_float32 *pscore, char **ptext, l_int32 *psample, l_int32 *pxloc, l_int32 *pyloc, l_int32 *pwidth );
LEPT_DLL extern PIX * recogProcessToIdentify ( L_RECOG *recog, PIX *pixs, l_int32 pad );
LEPT_DLL extern SARRAY * recogExtractNumbers ( L_RECOG *recog, BOXA *boxas, l_float32 scorethresh, l_int32 spacethresh, BOXAA **pbaa, NUMAA **pnaa );
LEPT_DLL extern PIXA * showExtractNumbers ( PIX *pixs, SARRAY *sa, BOXAA *baa, NUMAA *naa, PIX **ppixdb );
LEPT_DLL extern l_ok recogTrainLabeled ( L_RECOG *recog, PIX *pixs, BOX *box, char *text, l_int32 debug );
LEPT_DLL extern l_ok recogProcessLabeled ( L_RECOG *recog, PIX *pixs, BOX *box, char *text, PIX **ppix );
LEPT_DLL extern l_ok recogAddSample ( L_RECOG *recog, PIX *pix, l_int32 debug );
LEPT_DLL extern PIX * recogModifyTemplate ( L_RECOG *recog, PIX *pixs );
LEPT_DLL extern l_int32 recogAverageSamples ( L_RECOG *recog, l_int32 debug );
LEPT_DLL extern l_int32 pixaAccumulateSamples ( PIXA *pixa, PTA *pta, PIX **ppixd, l_float32 *px, l_float32 *py );
LEPT_DLL extern l_ok recogTrainingFinished ( L_RECOG **precog, l_int32 modifyflag, l_int32 minsize, l_float32 minfract );
LEPT_DLL extern PIXA * recogFilterPixaBySize ( PIXA *pixas, l_int32 setsize, l_int32 maxkeep, l_float32 max_ht_ratio, NUMA **pna );
LEPT_DLL extern PIXAA * recogSortPixaByClass ( PIXA *pixa, l_int32 setsize );
LEPT_DLL extern l_ok recogRemoveOutliers1 ( L_RECOG **precog, l_float32 minscore, l_int32 mintarget, l_int32 minsize, PIX **ppixsave, PIX **ppixrem );
LEPT_DLL extern PIXA * pixaRemoveOutliers1 ( PIXA *pixas, l_float32 minscore, l_int32 mintarget, l_int32 minsize, PIX **ppixsave, PIX **ppixrem );
LEPT_DLL extern l_ok recogRemoveOutliers2 ( L_RECOG **precog, l_float32 minscore, l_int32 minsize, PIX **ppixsave, PIX **ppixrem );
LEPT_DLL extern PIXA * pixaRemoveOutliers2 ( PIXA *pixas, l_float32 minscore, l_int32 minsize, PIX **ppixsave, PIX **ppixrem );
LEPT_DLL extern PIXA * recogTrainFromBoot ( L_RECOG *recogboot, PIXA *pixas, l_float32 minscore, l_int32 threshold, l_int32 debug );
LEPT_DLL extern l_ok recogPadDigitTrainingSet ( L_RECOG **precog, l_int32 scaleh, l_int32 linew );
LEPT_DLL extern l_int32 recogIsPaddingNeeded ( L_RECOG *recog, SARRAY **psa );
LEPT_DLL extern PIXA * recogAddDigitPadTemplates ( L_RECOG *recog, SARRAY *sa );
LEPT_DLL extern L_RECOG * recogMakeBootDigitRecog ( l_int32 nsamp, l_int32 scaleh, l_int32 linew, l_int32 maxyshift, l_int32 debug );
LEPT_DLL extern PIXA * recogMakeBootDigitTemplates ( l_int32 nsamp, l_int32 debug );
LEPT_DLL extern l_ok recogShowContent ( FILE *fp, L_RECOG *recog, l_int32 index, l_int32 display );
LEPT_DLL extern l_ok recogDebugAverages ( L_RECOG *recog, l_int32 debug );
LEPT_DLL extern l_int32 recogShowAverageTemplates ( L_RECOG *recog );
LEPT_DLL extern l_ok recogShowMatchesInRange ( L_RECOG *recog, PIXA *pixa, l_float32 minscore, l_float32 maxscore, l_int32 display );
LEPT_DLL extern PIX * recogShowMatch ( L_RECOG *recog, PIX *pix1, PIX *pix2, BOX *box, l_int32 index, l_float32 score );
LEPT_DLL extern l_ok regTestSetup ( l_int32 argc, char **argv, L_REGPARAMS **prp );
LEPT_DLL extern l_ok regTestCleanup ( L_REGPARAMS *rp );
LEPT_DLL extern l_ok regTestCompareValues ( L_REGPARAMS *rp, l_float32 val1, l_float32 val2, l_float32 delta );
LEPT_DLL extern l_ok regTestCompareStrings ( L_REGPARAMS *rp, l_uint8 *string1, size_t bytes1, l_uint8 *string2, size_t bytes2 );
LEPT_DLL extern l_ok regTestComparePix ( L_REGPARAMS *rp, PIX *pix1, PIX *pix2 );
LEPT_DLL extern l_ok regTestCompareSimilarPix ( L_REGPARAMS *rp, PIX *pix1, PIX *pix2, l_int32 mindiff, l_float32 maxfract, l_int32 printstats );
LEPT_DLL extern l_ok regTestCheckFile ( L_REGPARAMS *rp, const char *localname );
LEPT_DLL extern l_ok regTestCompareFiles ( L_REGPARAMS *rp, l_int32 index1, l_int32 index2 );
LEPT_DLL extern l_ok regTestWritePixAndCheck ( L_REGPARAMS *rp, PIX *pix, l_int32 format );
LEPT_DLL extern l_ok regTestWriteDataAndCheck ( L_REGPARAMS *rp, void *data, size_t nbytes, const char *ext );
LEPT_DLL extern char * regTestGenLocalFilename ( L_REGPARAMS *rp, l_int32 index, l_int32 format );
LEPT_DLL extern l_ok pixRasterop ( PIX *pixd, l_int32 dx, l_int32 dy, l_int32 dw, l_int32 dh, l_int32 op, PIX *pixs, l_int32 sx, l_int32 sy );
LEPT_DLL extern l_ok pixRasteropVip ( PIX *pixd, l_int32 bx, l_int32 bw, l_int32 vshift, l_int32 incolor );
LEPT_DLL extern l_ok pixRasteropHip ( PIX *pixd, l_int32 by, l_int32 bh, l_int32 hshift, l_int32 incolor );
LEPT_DLL extern PIX * pixTranslate ( PIX *pixd, PIX *pixs, l_int32 hshift, l_int32 vshift, l_int32 incolor );
LEPT_DLL extern l_ok pixRasteropIP ( PIX *pixd, l_int32 hshift, l_int32 vshift, l_int32 incolor );
LEPT_DLL extern l_ok pixRasteropFullImage ( PIX *pixd, PIX *pixs, l_int32 op );
LEPT_DLL extern void rasteropUniLow ( l_uint32 *datad, l_int32 dpixw, l_int32 dpixh, l_int32 depth, l_int32 dwpl, l_int32 dx, l_int32 dy, l_int32 dw, l_int32 dh, l_int32 op );
LEPT_DLL extern void rasteropLow ( l_uint32 *datad, l_int32 dpixw, l_int32 dpixh, l_int32 depth, l_int32 dwpl, l_int32 dx, l_int32 dy, l_int32 dw, l_int32 dh, l_int32 op, l_uint32 *datas, l_int32 spixw, l_int32 spixh, l_int32 swpl, l_int32 sx, l_int32 sy );
LEPT_DLL extern void rasteropVipLow ( l_uint32 *data, l_int32 pixw, l_int32 pixh, l_int32 depth, l_int32 wpl, l_int32 x, l_int32 w, l_int32 shift );
LEPT_DLL extern void rasteropHipLow ( l_uint32 *data, l_int32 pixh, l_int32 depth, l_int32 wpl, l_int32 y, l_int32 h, l_int32 shift );
LEPT_DLL extern PIX * pixRotate ( PIX *pixs, l_float32 angle, l_int32 type, l_int32 incolor, l_int32 width, l_int32 height );
LEPT_DLL extern PIX * pixEmbedForRotation ( PIX *pixs, l_float32 angle, l_int32 incolor, l_int32 width, l_int32 height );
LEPT_DLL extern PIX * pixRotateBySampling ( PIX *pixs, l_int32 xcen, l_int32 ycen, l_float32 angle, l_int32 incolor );
LEPT_DLL extern PIX * pixRotateBinaryNice ( PIX *pixs, l_float32 angle, l_int32 incolor );
LEPT_DLL extern PIX * pixRotateWithAlpha ( PIX *pixs, l_float32 angle, PIX *pixg, l_float32 fract );
LEPT_DLL extern PIX * pixRotateAM ( PIX *pixs, l_float32 angle, l_int32 incolor );
LEPT_DLL extern PIX * pixRotateAMColor ( PIX *pixs, l_float32 angle, l_uint32 colorval );
LEPT_DLL extern PIX * pixRotateAMGray ( PIX *pixs, l_float32 angle, l_uint8 grayval );
LEPT_DLL extern PIX * pixRotateAMCorner ( PIX *pixs, l_float32 angle, l_int32 incolor );
LEPT_DLL extern PIX * pixRotateAMColorCorner ( PIX *pixs, l_float32 angle, l_uint32 fillval );
LEPT_DLL extern PIX * pixRotateAMGrayCorner ( PIX *pixs, l_float32 angle, l_uint8 grayval );
LEPT_DLL extern PIX * pixRotateAMColorFast ( PIX *pixs, l_float32 angle, l_uint32 colorval );
LEPT_DLL extern PIX * pixRotateOrth ( PIX *pixs, l_int32 quads );
LEPT_DLL extern PIX * pixRotate180 ( PIX *pixd, PIX *pixs );
LEPT_DLL extern PIX * pixRotate90 ( PIX *pixs, l_int32 direction );
LEPT_DLL extern PIX * pixFlipLR ( PIX *pixd, PIX *pixs );
LEPT_DLL extern PIX * pixFlipTB ( PIX *pixd, PIX *pixs );
LEPT_DLL extern PIX * pixRotateShear ( PIX *pixs, l_int32 xcen, l_int32 ycen, l_float32 angle, l_int32 incolor );
LEPT_DLL extern PIX * pixRotate2Shear ( PIX *pixs, l_int32 xcen, l_int32 ycen, l_float32 angle, l_int32 incolor );
LEPT_DLL extern PIX * pixRotate3Shear ( PIX *pixs, l_int32 xcen, l_int32 ycen, l_float32 angle, l_int32 incolor );
LEPT_DLL extern l_ok pixRotateShearIP ( PIX *pixs, l_int32 xcen, l_int32 ycen, l_float32 angle, l_int32 incolor );
LEPT_DLL extern PIX * pixRotateShearCenter ( PIX *pixs, l_float32 angle, l_int32 incolor );
LEPT_DLL extern l_ok pixRotateShearCenterIP ( PIX *pixs, l_float32 angle, l_int32 incolor );
LEPT_DLL extern PIX * pixStrokeWidthTransform ( PIX *pixs, l_int32 color, l_int32 depth, l_int32 nangles );
LEPT_DLL extern PIX * pixRunlengthTransform ( PIX *pixs, l_int32 color, l_int32 direction, l_int32 depth );
LEPT_DLL extern l_ok pixFindHorizontalRuns ( PIX *pix, l_int32 y, l_int32 *xstart, l_int32 *xend, l_int32 *pn );
LEPT_DLL extern l_ok pixFindVerticalRuns ( PIX *pix, l_int32 x, l_int32 *ystart, l_int32 *yend, l_int32 *pn );
LEPT_DLL extern NUMA * pixFindMaxRuns ( PIX *pix, l_int32 direction, NUMA **pnastart );
LEPT_DLL extern l_ok pixFindMaxHorizontalRunOnLine ( PIX *pix, l_int32 y, l_int32 *pxstart, l_int32 *psize );
LEPT_DLL extern l_ok pixFindMaxVerticalRunOnLine ( PIX *pix, l_int32 x, l_int32 *pystart, l_int32 *psize );
LEPT_DLL extern l_ok runlengthMembershipOnLine ( l_int32 *buffer, l_int32 size, l_int32 depth, l_int32 *start, l_int32 *end, l_int32 n );
LEPT_DLL extern l_int32 * makeMSBitLocTab ( l_int32 bitval );
LEPT_DLL extern SARRAY * sarrayCreate ( l_int32 n );
LEPT_DLL extern SARRAY * sarrayCreateInitialized ( l_int32 n, const char *initstr );
LEPT_DLL extern SARRAY * sarrayCreateWordsFromString ( const char *string );
LEPT_DLL extern SARRAY * sarrayCreateLinesFromString ( const char *string, l_int32 blankflag );
LEPT_DLL extern void sarrayDestroy ( SARRAY **psa );
LEPT_DLL extern SARRAY * sarrayCopy ( SARRAY *sa );
LEPT_DLL extern SARRAY * sarrayClone ( SARRAY *sa );
LEPT_DLL extern l_ok sarrayAddString ( SARRAY *sa, const char *string, l_int32 copyflag );
LEPT_DLL extern char * sarrayRemoveString ( SARRAY *sa, l_int32 index );
LEPT_DLL extern l_ok sarrayReplaceString ( SARRAY *sa, l_int32 index, char *newstr, l_int32 copyflag );
LEPT_DLL extern l_ok sarrayClear ( SARRAY *sa );
LEPT_DLL extern l_int32 sarrayGetCount ( SARRAY *sa );
LEPT_DLL extern char ** sarrayGetArray ( SARRAY *sa, l_int32 *pnalloc, l_int32 *pn );
LEPT_DLL extern char * sarrayGetString ( SARRAY *sa, l_int32 index, l_int32 copyflag );
LEPT_DLL extern char * sarrayToString ( SARRAY *sa, l_int32 addnlflag );
LEPT_DLL extern char * sarrayToStringRange ( SARRAY *sa, l_int32 first, l_int32 nstrings, l_int32 addnlflag );
LEPT_DLL extern SARRAY * sarrayConcatUniformly ( SARRAY *sa, l_int32 n, l_int32 addnlflag );
LEPT_DLL extern l_ok sarrayJoin ( SARRAY *sa1, SARRAY *sa2 );
LEPT_DLL extern l_ok sarrayAppendRange ( SARRAY *sa1, SARRAY *sa2, l_int32 start, l_int32 end );
LEPT_DLL extern l_ok sarrayPadToSameSize ( SARRAY *sa1, SARRAY *sa2, const char *padstring );
LEPT_DLL extern SARRAY * sarrayConvertWordsToLines ( SARRAY *sa, l_int32 linesize );
LEPT_DLL extern l_int32 sarraySplitString ( SARRAY *sa, const char *str, const char *separators );
LEPT_DLL extern SARRAY * sarraySelectBySubstring ( SARRAY *sain, const char *substr );
LEPT_DLL extern SARRAY * sarraySelectRange ( SARRAY *sain, l_int32 first, l_int32 last );
LEPT_DLL extern l_int32 sarrayParseRange ( SARRAY *sa, l_int32 start, l_int32 *pactualstart, l_int32 *pend, l_int32 *pnewstart, const char *substr, l_int32 loc );
LEPT_DLL extern SARRAY * sarrayRead ( const char *filename );
LEPT_DLL extern SARRAY * sarrayReadStream ( FILE *fp );
LEPT_DLL extern SARRAY * sarrayReadMem ( const l_uint8 *data, size_t size );
LEPT_DLL extern l_ok sarrayWrite ( const char *filename, SARRAY *sa );
LEPT_DLL extern l_ok sarrayWriteStream ( FILE *fp, SARRAY *sa );
LEPT_DLL extern l_ok sarrayWriteStderr ( SARRAY *sa );
LEPT_DLL extern l_ok sarrayWriteMem ( l_uint8 **pdata, size_t *psize, SARRAY *sa );
LEPT_DLL extern l_ok sarrayAppend ( const char *filename, SARRAY *sa );
LEPT_DLL extern SARRAY * getNumberedPathnamesInDirectory ( const char *dirname, const char *substr, l_int32 numpre, l_int32 numpost, l_int32 maxnum );
LEPT_DLL extern SARRAY * getSortedPathnamesInDirectory ( const char *dirname, const char *substr, l_int32 first, l_int32 nfiles );
LEPT_DLL extern SARRAY * convertSortedToNumberedPathnames ( SARRAY *sa, l_int32 numpre, l_int32 numpost, l_int32 maxnum );
LEPT_DLL extern SARRAY * getFilenamesInDirectory ( const char *dirname );
LEPT_DLL extern SARRAY * sarraySort ( SARRAY *saout, SARRAY *sain, l_int32 sortorder );
LEPT_DLL extern SARRAY * sarraySortByIndex ( SARRAY *sain, NUMA *naindex );
LEPT_DLL extern l_int32 stringCompareLexical ( const char *str1, const char *str2 );
LEPT_DLL extern L_ASET * l_asetCreateFromSarray ( SARRAY *sa );
LEPT_DLL extern l_ok sarrayRemoveDupsByAset ( SARRAY *sas, SARRAY **psad );
LEPT_DLL extern l_ok sarrayUnionByAset ( SARRAY *sa1, SARRAY *sa2, SARRAY **psad );
LEPT_DLL extern l_ok sarrayIntersectionByAset ( SARRAY *sa1, SARRAY *sa2, SARRAY **psad );
LEPT_DLL extern L_HASHMAP * l_hmapCreateFromSarray ( SARRAY *sa );
LEPT_DLL extern l_ok sarrayRemoveDupsByHmap ( SARRAY *sas, SARRAY **psad, L_HASHMAP **phmap );
LEPT_DLL extern l_ok sarrayUnionByHmap ( SARRAY *sa1, SARRAY *sa2, SARRAY **psad );
LEPT_DLL extern l_ok sarrayIntersectionByHmap ( SARRAY *sa1, SARRAY *sa2, SARRAY **psad );
LEPT_DLL extern SARRAY * sarrayGenerateIntegers ( l_int32 n );
LEPT_DLL extern l_ok sarrayLookupCSKV ( SARRAY *sa, const char *keystring, char **pvalstring );
LEPT_DLL extern PIX * pixScale ( PIX *pixs, l_float32 scalex, l_float32 scaley );
LEPT_DLL extern PIX * pixScaleToSizeRel ( PIX *pixs, l_int32 delw, l_int32 delh );
LEPT_DLL extern PIX * pixScaleToSize ( PIX *pixs, l_int32 wd, l_int32 hd );
LEPT_DLL extern PIX * pixScaleToResolution ( PIX *pixs, l_float32 target, l_float32 assumed, l_float32 *pscalefact );
LEPT_DLL extern PIX * pixScaleGeneral ( PIX *pixs, l_float32 scalex, l_float32 scaley, l_float32 sharpfract, l_int32 sharpwidth );
LEPT_DLL extern PIX * pixScaleLI ( PIX *pixs, l_float32 scalex, l_float32 scaley );
LEPT_DLL extern PIX * pixScaleColorLI ( PIX *pixs, l_float32 scalex, l_float32 scaley );
LEPT_DLL extern PIX * pixScaleColor2xLI ( PIX *pixs );
LEPT_DLL extern PIX * pixScaleColor4xLI ( PIX *pixs );
LEPT_DLL extern PIX * pixScaleGrayLI ( PIX *pixs, l_float32 scalex, l_float32 scaley );
LEPT_DLL extern PIX * pixScaleGray2xLI ( PIX *pixs );
LEPT_DLL extern PIX * pixScaleGray4xLI ( PIX *pixs );
LEPT_DLL extern PIX * pixScaleGray2xLIThresh ( PIX *pixs, l_int32 thresh );
LEPT_DLL extern PIX * pixScaleGray2xLIDither ( PIX *pixs );
LEPT_DLL extern PIX * pixScaleGray4xLIThresh ( PIX *pixs, l_int32 thresh );
LEPT_DLL extern PIX * pixScaleGray4xLIDither ( PIX *pixs );
LEPT_DLL extern PIX * pixScaleBySampling ( PIX *pixs, l_float32 scalex, l_float32 scaley );
LEPT_DLL extern PIX * pixScaleBySamplingToSize ( PIX *pixs, l_int32 wd, l_int32 hd );
LEPT_DLL extern PIX * pixScaleByIntSampling ( PIX *pixs, l_int32 factor );
LEPT_DLL extern PIX * pixScaleRGBToGrayFast ( PIX *pixs, l_int32 factor, l_int32 color );
LEPT_DLL extern PIX * pixScaleRGBToBinaryFast ( PIX *pixs, l_int32 factor, l_int32 thresh );
LEPT_DLL extern PIX * pixScaleGrayToBinaryFast ( PIX *pixs, l_int32 factor, l_int32 thresh );
LEPT_DLL extern PIX * pixScaleSmooth ( PIX *pix, l_float32 scalex, l_float32 scaley );
LEPT_DLL extern PIX * pixScaleSmoothToSize ( PIX *pixs, l_int32 wd, l_int32 hd );
LEPT_DLL extern PIX * pixScaleRGBToGray2 ( PIX *pixs, l_float32 rwt, l_float32 gwt, l_float32 bwt );
LEPT_DLL extern PIX * pixScaleAreaMap ( PIX *pix, l_float32 scalex, l_float32 scaley );
LEPT_DLL extern PIX * pixScaleAreaMap2 ( PIX *pix );
LEPT_DLL extern PIX * pixScaleAreaMapToSize ( PIX *pixs, l_int32 wd, l_int32 hd );
LEPT_DLL extern PIX * pixScaleBinary ( PIX *pixs, l_float32 scalex, l_float32 scaley );
LEPT_DLL extern PIX * pixScaleToGray ( PIX *pixs, l_float32 scalefactor );
LEPT_DLL extern PIX * pixScaleToGrayFast ( PIX *pixs, l_float32 scalefactor );
LEPT_DLL extern PIX * pixScaleToGray2 ( PIX *pixs );
LEPT_DLL extern PIX * pixScaleToGray3 ( PIX *pixs );
LEPT_DLL extern PIX * pixScaleToGray4 ( PIX *pixs );
LEPT_DLL extern PIX * pixScaleToGray6 ( PIX *pixs );
LEPT_DLL extern PIX * pixScaleToGray8 ( PIX *pixs );
LEPT_DLL extern PIX * pixScaleToGray16 ( PIX *pixs );
LEPT_DLL extern PIX * pixScaleToGrayMipmap ( PIX *pixs, l_float32 scalefactor );
LEPT_DLL extern PIX * pixScaleMipmap ( PIX *pixs1, PIX *pixs2, l_float32 scale );
LEPT_DLL extern PIX * pixExpandReplicate ( PIX *pixs, l_int32 factor );
LEPT_DLL extern PIX * pixScaleGrayMinMax ( PIX *pixs, l_int32 xfact, l_int32 yfact, l_int32 type );
LEPT_DLL extern PIX * pixScaleGrayMinMax2 ( PIX *pixs, l_int32 type );
LEPT_DLL extern PIX * pixScaleGrayRankCascade ( PIX *pixs, l_int32 level1, l_int32 level2, l_int32 level3, l_int32 level4 );
LEPT_DLL extern PIX * pixScaleGrayRank2 ( PIX *pixs, l_int32 rank );
LEPT_DLL extern l_ok pixScaleAndTransferAlpha ( PIX *pixd, PIX *pixs, l_float32 scalex, l_float32 scaley );
LEPT_DLL extern PIX * pixScaleWithAlpha ( PIX *pixs, l_float32 scalex, l_float32 scaley, PIX *pixg, l_float32 fract );
LEPT_DLL extern PIX * pixSeedfillBinary ( PIX *pixd, PIX *pixs, PIX *pixm, l_int32 connectivity );
LEPT_DLL extern PIX * pixSeedfillBinaryRestricted ( PIX *pixd, PIX *pixs, PIX *pixm, l_int32 connectivity, l_int32 xmax, l_int32 ymax );
LEPT_DLL extern PIX * pixHolesByFilling ( PIX *pixs, l_int32 connectivity );
LEPT_DLL extern PIX * pixFillClosedBorders ( PIX *pixs, l_int32 connectivity );
LEPT_DLL extern PIX * pixExtractBorderConnComps ( PIX *pixs, l_int32 connectivity );
LEPT_DLL extern PIX * pixRemoveBorderConnComps ( PIX *pixs, l_int32 connectivity );
LEPT_DLL extern PIX * pixFillBgFromBorder ( PIX *pixs, l_int32 connectivity );
LEPT_DLL extern PIX * pixFillHolesToBoundingRect ( PIX *pixs, l_int32 minsize, l_float32 maxhfract, l_float32 minfgfract );
LEPT_DLL extern l_ok pixSeedfillGray ( PIX *pixs, PIX *pixm, l_int32 connectivity );
LEPT_DLL extern l_ok pixSeedfillGrayInv ( PIX *pixs, PIX *pixm, l_int32 connectivity );
LEPT_DLL extern l_ok pixSeedfillGraySimple ( PIX *pixs, PIX *pixm, l_int32 connectivity );
LEPT_DLL extern l_ok pixSeedfillGrayInvSimple ( PIX *pixs, PIX *pixm, l_int32 connectivity );
LEPT_DLL extern PIX * pixSeedfillGrayBasin ( PIX *pixb, PIX *pixm, l_int32 delta, l_int32 connectivity );
LEPT_DLL extern PIX * pixDistanceFunction ( PIX *pixs, l_int32 connectivity, l_int32 outdepth, l_int32 boundcond );
LEPT_DLL extern PIX * pixSeedspread ( PIX *pixs, l_int32 connectivity );
LEPT_DLL extern l_ok pixLocalExtrema ( PIX *pixs, l_int32 maxmin, l_int32 minmax, PIX **ppixmin, PIX **ppixmax );
LEPT_DLL extern l_ok pixSelectedLocalExtrema ( PIX *pixs, l_int32 mindist, PIX **ppixmin, PIX **ppixmax );
LEPT_DLL extern PIX * pixFindEqualValues ( PIX *pixs1, PIX *pixs2 );
LEPT_DLL extern l_ok pixSelectMinInConnComp ( PIX *pixs, PIX *pixm, PTA **ppta, NUMA **pnav );
LEPT_DLL extern PIX * pixRemoveSeededComponents ( PIX *pixd, PIX *pixs, PIX *pixm, l_int32 connectivity, l_int32 bordersize );
LEPT_DLL extern SELA * selaCreate ( l_int32 n );
LEPT_DLL extern void selaDestroy ( SELA **psela );
LEPT_DLL extern SEL * selCreate ( l_int32 height, l_int32 width, const char *name );
LEPT_DLL extern void selDestroy ( SEL **psel );
LEPT_DLL extern SEL * selCopy ( SEL *sel );
LEPT_DLL extern SEL * selCreateBrick ( l_int32 h, l_int32 w, l_int32 cy, l_int32 cx, l_int32 type );
LEPT_DLL extern SEL * selCreateComb ( l_int32 factor1, l_int32 factor2, l_int32 direction );
LEPT_DLL extern l_int32 ** create2dIntArray ( l_int32 sy, l_int32 sx );
LEPT_DLL extern l_ok selaAddSel ( SELA *sela, SEL *sel, const char *selname, l_int32 copyflag );
LEPT_DLL extern l_int32 selaGetCount ( SELA *sela );
LEPT_DLL extern SEL * selaGetSel ( SELA *sela, l_int32 i );
LEPT_DLL extern char * selGetName ( SEL *sel );
LEPT_DLL extern l_ok selSetName ( SEL *sel, const char *name );
LEPT_DLL extern l_ok selaFindSelByName ( SELA *sela, const char *name, l_int32 *pindex, SEL **psel );
LEPT_DLL extern l_ok selGetElement ( SEL *sel, l_int32 row, l_int32 col, l_int32 *ptype );
LEPT_DLL extern l_ok selSetElement ( SEL *sel, l_int32 row, l_int32 col, l_int32 type );
LEPT_DLL extern l_ok selGetParameters ( SEL *sel, l_int32 *psy, l_int32 *psx, l_int32 *pcy, l_int32 *pcx );
LEPT_DLL extern l_ok selSetOrigin ( SEL *sel, l_int32 cy, l_int32 cx );
LEPT_DLL extern l_ok selGetTypeAtOrigin ( SEL *sel, l_int32 *ptype );
LEPT_DLL extern char * selaGetBrickName ( SELA *sela, l_int32 hsize, l_int32 vsize );
LEPT_DLL extern char * selaGetCombName ( SELA *sela, l_int32 size, l_int32 direction );
LEPT_DLL extern l_ok getCompositeParameters ( l_int32 size, l_int32 *psize1, l_int32 *psize2, char **pnameh1, char **pnameh2, char **pnamev1, char **pnamev2 );
LEPT_DLL extern SARRAY * selaGetSelnames ( SELA *sela );
LEPT_DLL extern l_ok selFindMaxTranslations ( SEL *sel, l_int32 *pxp, l_int32 *pyp, l_int32 *pxn, l_int32 *pyn );
LEPT_DLL extern SEL * selRotateOrth ( SEL *sel, l_int32 quads );
LEPT_DLL extern SELA * selaRead ( const char *fname );
LEPT_DLL extern SELA * selaReadStream ( FILE *fp );
LEPT_DLL extern SEL * selRead ( const char *fname );
LEPT_DLL extern SEL * selReadStream ( FILE *fp );
LEPT_DLL extern l_ok selaWrite ( const char *fname, SELA *sela );
LEPT_DLL extern l_ok selaWriteStream ( FILE *fp, SELA *sela );
LEPT_DLL extern l_ok selWrite ( const char *fname, SEL *sel );
LEPT_DLL extern l_ok selWriteStream ( FILE *fp, SEL *sel );
LEPT_DLL extern SEL * selCreateFromString ( const char *text, l_int32 h, l_int32 w, const char *name );
LEPT_DLL extern char * selPrintToString ( SEL *sel );
LEPT_DLL extern SELA * selaCreateFromFile ( const char *filename );
LEPT_DLL extern SEL * selCreateFromPta ( PTA *pta, l_int32 cy, l_int32 cx, const char *name );
LEPT_DLL extern SEL * selCreateFromPix ( PIX *pix, l_int32 cy, l_int32 cx, const char *name );
LEPT_DLL extern SEL * selReadFromColorImage ( const char *pathname );
LEPT_DLL extern SEL * selCreateFromColorPix ( PIX *pixs, const char *selname );
LEPT_DLL extern SELA * selaCreateFromColorPixa ( PIXA *pixa, SARRAY *sa );
LEPT_DLL extern PIX * selDisplayInPix ( SEL *sel, l_int32 size, l_int32 gthick );
LEPT_DLL extern PIX * selaDisplayInPix ( SELA *sela, l_int32 size, l_int32 gthick, l_int32 spacing, l_int32 ncols );
LEPT_DLL extern SELA * selaAddBasic ( SELA *sela );
LEPT_DLL extern SELA * selaAddHitMiss ( SELA *sela );
LEPT_DLL extern SELA * selaAddDwaLinear ( SELA *sela );
LEPT_DLL extern SELA * selaAddDwaCombs ( SELA *sela );
LEPT_DLL extern SELA * selaAddCrossJunctions ( SELA *sela, l_float32 hlsize, l_float32 mdist, l_int32 norient, l_int32 debugflag );
LEPT_DLL extern SELA * selaAddTJunctions ( SELA *sela, l_float32 hlsize, l_float32 mdist, l_int32 norient, l_int32 debugflag );
LEPT_DLL extern SELA * sela4ccThin ( SELA *sela );
LEPT_DLL extern SELA * sela8ccThin ( SELA *sela );
LEPT_DLL extern SELA * sela4and8ccThin ( SELA *sela );
LEPT_DLL extern SEL * selMakePlusSign ( l_int32 size, l_int32 linewidth );
LEPT_DLL extern SEL * pixGenerateSelWithRuns ( PIX *pixs, l_int32 nhlines, l_int32 nvlines, l_int32 distance, l_int32 minlength, l_int32 toppix, l_int32 botpix, l_int32 leftpix, l_int32 rightpix, PIX **ppixe );
LEPT_DLL extern SEL * pixGenerateSelRandom ( PIX *pixs, l_float32 hitfract, l_float32 missfract, l_int32 distance, l_int32 toppix, l_int32 botpix, l_int32 leftpix, l_int32 rightpix, PIX **ppixe );
LEPT_DLL extern SEL * pixGenerateSelBoundary ( PIX *pixs, l_int32 hitdist, l_int32 missdist, l_int32 hitskip, l_int32 missskip, l_int32 topflag, l_int32 botflag, l_int32 leftflag, l_int32 rightflag, PIX **ppixe );
LEPT_DLL extern NUMA * pixGetRunCentersOnLine ( PIX *pixs, l_int32 x, l_int32 y, l_int32 minlength );
LEPT_DLL extern NUMA * pixGetRunsOnLine ( PIX *pixs, l_int32 x1, l_int32 y1, l_int32 x2, l_int32 y2 );
LEPT_DLL extern PTA * pixSubsampleBoundaryPixels ( PIX *pixs, l_int32 skip );
LEPT_DLL extern l_int32 adjacentOnPixelInRaster ( PIX *pixs, l_int32 x, l_int32 y, l_int32 *pxa, l_int32 *pya );
LEPT_DLL extern PIX * pixDisplayHitMissSel ( PIX *pixs, SEL *sel, l_int32 scalefactor, l_uint32 hitcolor, l_uint32 misscolor );
LEPT_DLL extern PIX * pixHShear ( PIX *pixd, PIX *pixs, l_int32 yloc, l_float32 radang, l_int32 incolor );
LEPT_DLL extern PIX * pixVShear ( PIX *pixd, PIX *pixs, l_int32 xloc, l_float32 radang, l_int32 incolor );
LEPT_DLL extern PIX * pixHShearCorner ( PIX *pixd, PIX *pixs, l_float32 radang, l_int32 incolor );
LEPT_DLL extern PIX * pixVShearCorner ( PIX *pixd, PIX *pixs, l_float32 radang, l_int32 incolor );
LEPT_DLL extern PIX * pixHShearCenter ( PIX *pixd, PIX *pixs, l_float32 radang, l_int32 incolor );
LEPT_DLL extern PIX * pixVShearCenter ( PIX *pixd, PIX *pixs, l_float32 radang, l_int32 incolor );
LEPT_DLL extern l_ok pixHShearIP ( PIX *pixs, l_int32 yloc, l_float32 radang, l_int32 incolor );
LEPT_DLL extern l_ok pixVShearIP ( PIX *pixs, l_int32 xloc, l_float32 radang, l_int32 incolor );
LEPT_DLL extern PIX * pixHShearLI ( PIX *pixs, l_int32 yloc, l_float32 radang, l_int32 incolor );
LEPT_DLL extern PIX * pixVShearLI ( PIX *pixs, l_int32 xloc, l_float32 radang, l_int32 incolor );
LEPT_DLL extern PIX * pixDeskewBoth ( PIX *pixs, l_int32 redsearch );
LEPT_DLL extern PIX * pixDeskew ( PIX *pixs, l_int32 redsearch );
LEPT_DLL extern PIX * pixFindSkewAndDeskew ( PIX *pixs, l_int32 redsearch, l_float32 *pangle, l_float32 *pconf );
LEPT_DLL extern PIX * pixDeskewGeneral ( PIX *pixs, l_int32 redsweep, l_float32 sweeprange, l_float32 sweepdelta, l_int32 redsearch, l_int32 thresh, l_float32 *pangle, l_float32 *pconf );
LEPT_DLL extern l_ok pixFindSkew ( PIX *pixs, l_float32 *pangle, l_float32 *pconf );
LEPT_DLL extern l_ok pixFindSkewSweep ( PIX *pixs, l_float32 *pangle, l_int32 reduction, l_float32 sweeprange, l_float32 sweepdelta );
LEPT_DLL extern l_ok pixFindSkewSweepAndSearch ( PIX *pixs, l_float32 *pangle, l_float32 *pconf, l_int32 redsweep, l_int32 redsearch, l_float32 sweeprange, l_float32 sweepdelta, l_float32 minbsdelta );
LEPT_DLL extern l_ok pixFindSkewSweepAndSearchScore ( PIX *pixs, l_float32 *pangle, l_float32 *pconf, l_float32 *pendscore, l_int32 redsweep, l_int32 redsearch, l_float32 sweepcenter, l_float32 sweeprange, l_float32 sweepdelta, l_float32 minbsdelta );
LEPT_DLL extern l_ok pixFindSkewSweepAndSearchScorePivot ( PIX *pixs, l_float32 *pangle, l_float32 *pconf, l_float32 *pendscore, l_int32 redsweep, l_int32 redsearch, l_float32 sweepcenter, l_float32 sweeprange, l_float32 sweepdelta, l_float32 minbsdelta, l_int32 pivot );
LEPT_DLL extern l_int32 pixFindSkewOrthogonalRange ( PIX *pixs, l_float32 *pangle, l_float32 *pconf, l_int32 redsweep, l_int32 redsearch, l_float32 sweeprange, l_float32 sweepdelta, l_float32 minbsdelta, l_float32 confprior );
LEPT_DLL extern l_ok pixFindDifferentialSquareSum ( PIX *pixs, l_float32 *psum );
LEPT_DLL extern l_ok pixFindNormalizedSquareSum ( PIX *pixs, l_float32 *phratio, l_float32 *pvratio, l_float32 *pfract );
LEPT_DLL extern PIX * pixReadStreamSpix ( FILE *fp );
LEPT_DLL extern l_ok readHeaderSpix ( const char *filename, l_int32 *pwidth, l_int32 *pheight, l_int32 *pbps, l_int32 *pspp, l_int32 *piscmap );
LEPT_DLL extern l_ok freadHeaderSpix ( FILE *fp, l_int32 *pwidth, l_int32 *pheight, l_int32 *pbps, l_int32 *pspp, l_int32 *piscmap );
LEPT_DLL extern l_ok sreadHeaderSpix ( const l_uint32 *data, size_t size, l_int32 *pwidth, l_int32 *pheight, l_int32 *pbps, l_int32 *pspp, l_int32 *piscmap );
LEPT_DLL extern l_ok pixWriteStreamSpix ( FILE *fp, PIX *pix );
LEPT_DLL extern PIX * pixReadMemSpix ( const l_uint8 *data, size_t size );
LEPT_DLL extern l_ok pixWriteMemSpix ( l_uint8 **pdata, size_t *psize, PIX *pix );
LEPT_DLL extern l_ok pixSerializeToMemory ( PIX *pixs, l_uint32 **pdata, size_t *pnbytes );
LEPT_DLL extern PIX * pixDeserializeFromMemory ( const l_uint32 *data, size_t nbytes );
LEPT_DLL extern L_STACK * lstackCreate ( l_int32 n );
LEPT_DLL extern void lstackDestroy ( L_STACK **plstack, l_int32 freeflag );
LEPT_DLL extern l_ok lstackAdd ( L_STACK *lstack, void *item );
LEPT_DLL extern void * lstackRemove ( L_STACK *lstack );
LEPT_DLL extern l_int32 lstackGetCount ( L_STACK *lstack );
LEPT_DLL extern l_ok lstackPrint ( FILE *fp, L_STACK *lstack );
LEPT_DLL extern L_STRCODE * strcodeCreate ( l_int32 fileno );
LEPT_DLL extern l_ok strcodeCreateFromFile ( const char *filein, l_int32 fileno, const char *outdir );
LEPT_DLL extern l_ok strcodeGenerate ( L_STRCODE *strcode, const char *filein, const char *type );
LEPT_DLL extern l_int32 strcodeFinalize ( L_STRCODE **pstrcode, const char *outdir );
LEPT_DLL extern l_int32 l_getStructStrFromFile ( const char *filename, l_int32 field, char **pstr );
LEPT_DLL extern l_ok pixFindStrokeLength ( PIX *pixs, l_int32 *tab8, l_int32 *plength );
LEPT_DLL extern l_ok pixFindStrokeWidth ( PIX *pixs, l_float32 thresh, l_int32 *tab8, l_float32 *pwidth, NUMA **pnahisto );
LEPT_DLL extern NUMA * pixaFindStrokeWidth ( PIXA *pixa, l_float32 thresh, l_int32 *tab8, l_int32 debug );
LEPT_DLL extern PIXA * pixaModifyStrokeWidth ( PIXA *pixas, l_float32 targetw );
LEPT_DLL extern PIX * pixModifyStrokeWidth ( PIX *pixs, l_float32 width, l_float32 targetw );
LEPT_DLL extern PIXA * pixaSetStrokeWidth ( PIXA *pixas, l_int32 width, l_int32 thinfirst, l_int32 connectivity );
LEPT_DLL extern PIX * pixSetStrokeWidth ( PIX *pixs, l_int32 width, l_int32 thinfirst, l_int32 connectivity );
LEPT_DLL extern l_int32 * sudokuReadFile ( const char *filename );
LEPT_DLL extern l_int32 * sudokuReadString ( const char *str );
LEPT_DLL extern L_SUDOKU * sudokuCreate ( l_int32 *array );
LEPT_DLL extern void sudokuDestroy ( L_SUDOKU **psud );
LEPT_DLL extern l_int32 sudokuSolve ( L_SUDOKU *sud );
LEPT_DLL extern l_ok sudokuTestUniqueness ( l_int32 *array, l_int32 *punique );
LEPT_DLL extern L_SUDOKU * sudokuGenerate ( l_int32 *array, l_int32 seed, l_int32 minelems, l_int32 maxtries );
LEPT_DLL extern l_int32 sudokuOutput ( L_SUDOKU *sud, l_int32 arraytype );
LEPT_DLL extern PIX * pixAddSingleTextblock ( PIX *pixs, L_BMF *bmf, const char *textstr, l_uint32 val, l_int32 location, l_int32 *poverflow );
LEPT_DLL extern PIX * pixAddTextlines ( PIX *pixs, L_BMF *bmf, const char *textstr, l_uint32 val, l_int32 location );
LEPT_DLL extern l_ok pixSetTextblock ( PIX *pixs, L_BMF *bmf, const char *textstr, l_uint32 val, l_int32 x0, l_int32 y0, l_int32 wtext, l_int32 firstindent, l_int32 *poverflow );
LEPT_DLL extern l_ok pixSetTextline ( PIX *pixs, L_BMF *bmf, const char *textstr, l_uint32 val, l_int32 x0, l_int32 y0, l_int32 *pwidth, l_int32 *poverflow );
LEPT_DLL extern PIXA * pixaAddTextNumber ( PIXA *pixas, L_BMF *bmf, NUMA *na, l_uint32 val, l_int32 location );
LEPT_DLL extern PIXA * pixaAddTextlines ( PIXA *pixas, L_BMF *bmf, SARRAY *sa, l_uint32 val, l_int32 location );
LEPT_DLL extern l_ok pixaAddPixWithText ( PIXA *pixa, PIX *pixs, l_int32 reduction, L_BMF *bmf, const char *textstr, l_uint32 val, l_int32 location );
LEPT_DLL extern SARRAY * bmfGetLineStrings ( L_BMF *bmf, const char *textstr, l_int32 maxw, l_int32 firstindent, l_int32 *ph );
LEPT_DLL extern NUMA * bmfGetWordWidths ( L_BMF *bmf, const char *textstr, SARRAY *sa );
LEPT_DLL extern l_ok bmfGetStringWidth ( L_BMF *bmf, const char *textstr, l_int32 *pw );
LEPT_DLL extern SARRAY * splitStringToParagraphs ( char *textstr, l_int32 splitflag );
LEPT_DLL extern PIX * pixReadTiff ( const char *filename, l_int32 n );
LEPT_DLL extern PIX * pixReadStreamTiff ( FILE *fp, l_int32 n );
LEPT_DLL extern l_ok pixWriteTiff ( const char *filename, PIX *pix, l_int32 comptype, const char *modestr );
LEPT_DLL extern l_ok pixWriteTiffCustom ( const char *filename, PIX *pix, l_int32 comptype, const char *modestr, NUMA *natags, SARRAY *savals, SARRAY *satypes, NUMA *nasizes );
LEPT_DLL extern l_ok pixWriteStreamTiff ( FILE *fp, PIX *pix, l_int32 comptype );
LEPT_DLL extern l_ok pixWriteStreamTiffWA ( FILE *fp, PIX *pix, l_int32 comptype, const char *modestr );
LEPT_DLL extern PIX * pixReadFromMultipageTiff ( const char *fname, size_t *poffset );
LEPT_DLL extern PIXA * pixaReadMultipageTiff ( const char *filename );
LEPT_DLL extern l_ok pixaWriteMultipageTiff ( const char *fname, PIXA *pixa );
LEPT_DLL extern l_ok writeMultipageTiff ( const char *dirin, const char *substr, const char *fileout );
LEPT_DLL extern l_ok writeMultipageTiffSA ( SARRAY *sa, const char *fileout );
LEPT_DLL extern l_ok fprintTiffInfo ( FILE *fpout, const char *tiffile );
LEPT_DLL extern l_ok tiffGetCount ( FILE *fp, l_int32 *pn );
LEPT_DLL extern l_ok getTiffResolution ( FILE *fp, l_int32 *pxres, l_int32 *pyres );
LEPT_DLL extern l_ok readHeaderTiff ( const char *filename, l_int32 n, l_int32 *pw, l_int32 *ph, l_int32 *pbps, l_int32 *pspp, l_int32 *pres, l_int32 *pcmap, l_int32 *pformat );
LEPT_DLL extern l_ok freadHeaderTiff ( FILE *fp, l_int32 n, l_int32 *pw, l_int32 *ph, l_int32 *pbps, l_int32 *pspp, l_int32 *pres, l_int32 *pcmap, l_int32 *pformat );
LEPT_DLL extern l_ok readHeaderMemTiff ( const l_uint8 *cdata, size_t size, l_int32 n, l_int32 *pw, l_int32 *ph, l_int32 *pbps, l_int32 *pspp, l_int32 *pres, l_int32 *pcmap, l_int32 *pformat );
LEPT_DLL extern l_ok findTiffCompression ( FILE *fp, l_int32 *pcomptype );
LEPT_DLL extern l_ok extractG4DataFromFile ( const char *filein, l_uint8 **pdata, size_t *pnbytes, l_int32 *pw, l_int32 *ph, l_int32 *pminisblack );
LEPT_DLL extern PIX * pixReadMemTiff ( const l_uint8 *cdata, size_t size, l_int32 n );
LEPT_DLL extern PIX * pixReadMemFromMultipageTiff ( const l_uint8 *cdata, size_t size, size_t *poffset );
LEPT_DLL extern PIXA * pixaReadMemMultipageTiff ( const l_uint8 *data, size_t size );
LEPT_DLL extern l_ok pixaWriteMemMultipageTiff ( l_uint8 **pdata, size_t *psize, PIXA *pixa );
LEPT_DLL extern l_ok pixWriteMemTiff ( l_uint8 **pdata, size_t *psize, PIX *pix, l_int32 comptype );
LEPT_DLL extern l_ok pixWriteMemTiffCustom ( l_uint8 **pdata, size_t *psize, PIX *pix, l_int32 comptype, NUMA *natags, SARRAY *savals, SARRAY *satypes, NUMA *nasizes );
LEPT_DLL extern l_int32 setMsgSeverity ( l_int32 newsev );
LEPT_DLL extern l_int32 returnErrorInt ( const char *msg, const char *procname, l_int32 ival );
LEPT_DLL extern l_float32 returnErrorFloat ( const char *msg, const char *procname, l_float32 fval );
LEPT_DLL extern void * returnErrorPtr ( const char *msg, const char *procname, void *pval );
LEPT_DLL extern void leptSetStderrHandler ( void  ( *handler ) ( const char * ) );
LEPT_DLL extern void lept_stderr ( const char *fmt, ... );
LEPT_DLL extern l_ok filesAreIdentical ( const char *fname1, const char *fname2, l_int32 *psame );
LEPT_DLL extern l_uint16 convertOnLittleEnd16 ( l_uint16 shortin );
LEPT_DLL extern l_uint16 convertOnBigEnd16 ( l_uint16 shortin );
LEPT_DLL extern l_uint32 convertOnLittleEnd32 ( l_uint32 wordin );
LEPT_DLL extern l_uint32 convertOnBigEnd32 ( l_uint32 wordin );
LEPT_DLL extern l_ok fileCorruptByDeletion ( const char *filein, l_float32 loc, l_float32 size, const char *fileout );
LEPT_DLL extern l_ok fileCorruptByMutation ( const char *filein, l_float32 loc, l_float32 size, const char *fileout );
LEPT_DLL extern l_ok fileReplaceBytes ( const char *filein, l_int32 start, l_int32 nbytes, l_uint8 *newdata, size_t newsize, const char *fileout );
LEPT_DLL extern l_ok genRandomIntOnInterval ( l_int32 start, l_int32 end, l_int32 seed, l_int32 *pval );
LEPT_DLL extern l_int32 lept_roundftoi ( l_float32 fval );
LEPT_DLL extern l_ok l_hashStringToUint64 ( const char *str, l_uint64 *phash );
LEPT_DLL extern l_ok l_hashStringToUint64Fast ( const char *str, l_uint64 *phash );
LEPT_DLL extern l_ok l_hashPtToUint64 ( l_int32 x, l_int32 y, l_uint64 *phash );
LEPT_DLL extern l_ok l_hashFloat64ToUint64 ( l_float64 val, l_uint64 *phash );
LEPT_DLL extern l_ok findNextLargerPrime ( l_int32 start, l_uint32 *pprime );
LEPT_DLL extern l_ok lept_isPrime ( l_uint64 n, l_int32 *pis_prime, l_uint32 *pfactor );
LEPT_DLL extern l_uint32 convertIntToGrayCode ( l_uint32 val );
LEPT_DLL extern l_uint32 convertGrayCodeToInt ( l_uint32 val );
LEPT_DLL extern char * getLeptonicaVersion ( void );
LEPT_DLL extern void startTimer ( void );
LEPT_DLL extern l_float32 stopTimer ( void );
LEPT_DLL extern L_TIMER startTimerNested ( void );
LEPT_DLL extern l_float32 stopTimerNested ( L_TIMER rusage_start );
LEPT_DLL extern void l_getCurrentTime ( l_int32 *sec, l_int32 *usec );
LEPT_DLL extern L_WALLTIMER * startWallTimer ( void );
LEPT_DLL extern l_float32 stopWallTimer ( L_WALLTIMER **ptimer );
LEPT_DLL extern char * l_getFormattedDate ( void );
LEPT_DLL extern char * stringNew ( const char *src );
LEPT_DLL extern l_ok stringCopy ( char *dest, const char *src, l_int32 n );
LEPT_DLL extern char * stringCopySegment ( const char *src, l_int32 start, l_int32 nbytes );
LEPT_DLL extern l_ok stringReplace ( char **pdest, const char *src );
LEPT_DLL extern l_int32 stringLength ( const char *src, size_t size );
LEPT_DLL extern l_int32 stringCat ( char *dest, size_t size, const char *src );
LEPT_DLL extern char * stringConcatNew ( const char *first, ... );
LEPT_DLL extern char * stringJoin ( const char *src1, const char *src2 );
LEPT_DLL extern l_ok stringJoinIP ( char **psrc1, const char *src2 );
LEPT_DLL extern char * stringReverse ( const char *src );
LEPT_DLL extern char * strtokSafe ( char *cstr, const char *seps, char **psaveptr );
LEPT_DLL extern l_ok stringSplitOnToken ( char *cstr, const char *seps, char **phead, char **ptail );
LEPT_DLL extern l_ok stringCheckForChars ( const char *src, const char *chars, l_int32 *pfound );
LEPT_DLL extern char * stringRemoveChars ( const char *src, const char *remchars );
LEPT_DLL extern char * stringReplaceEachSubstr ( const char *src, const char *sub1, const char *sub2, l_int32 *pcount );
LEPT_DLL extern char * stringReplaceSubstr ( const char *src, const char *sub1, const char *sub2, l_int32 *ploc, l_int32 *pfound );
LEPT_DLL extern L_DNA * stringFindEachSubstr ( const char *src, const char *sub );
LEPT_DLL extern l_int32 stringFindSubstr ( const char *src, const char *sub, l_int32 *ploc );
LEPT_DLL extern l_uint8 * arrayReplaceEachSequence ( const l_uint8 *datas, size_t dataslen, const l_uint8 *seq, size_t seqlen, const l_uint8 *newseq, size_t newseqlen, size_t *pdatadlen, l_int32 *pcount );
LEPT_DLL extern L_DNA * arrayFindEachSequence ( const l_uint8 *data, size_t datalen, const l_uint8 *sequence, size_t seqlen );
LEPT_DLL extern l_ok arrayFindSequence ( const l_uint8 *data, size_t datalen, const l_uint8 *sequence, size_t seqlen, l_int32 *poffset, l_int32 *pfound );
LEPT_DLL extern void * reallocNew ( void **pindata, size_t oldsize, size_t newsize );
LEPT_DLL extern l_uint8 * l_binaryRead ( const char *filename, size_t *pnbytes );
LEPT_DLL extern l_uint8 * l_binaryReadStream ( FILE *fp, size_t *pnbytes );
LEPT_DLL extern l_uint8 * l_binaryReadSelect ( const char *filename, size_t start, size_t nbytes, size_t *pnread );
LEPT_DLL extern l_uint8 * l_binaryReadSelectStream ( FILE *fp, size_t start, size_t nbytes, size_t *pnread );
LEPT_DLL extern l_ok l_binaryWrite ( const char *filename, const char *operation, const void *data, size_t nbytes );
LEPT_DLL extern size_t nbytesInFile ( const char *filename );
LEPT_DLL extern size_t fnbytesInFile ( FILE *fp );
LEPT_DLL extern l_uint8 * l_binaryCopy ( const l_uint8 *datas, size_t size );
LEPT_DLL extern l_ok l_binaryCompare ( const l_uint8 *data1, size_t size1, const l_uint8 *data2, size_t size2, l_int32 *psame );
LEPT_DLL extern l_ok fileCopy ( const char *srcfile, const char *newfile );
LEPT_DLL extern l_ok fileConcatenate ( const char *srcfile, const char *destfile );
LEPT_DLL extern l_ok fileAppendString ( const char *filename, const char *str );
LEPT_DLL extern l_ok fileSplitLinesUniform ( const char *filename, l_int32 n, l_int32 save_empty, const char *rootpath, const char *ext );
LEPT_DLL extern FILE * fopenReadStream ( const char *filename );
LEPT_DLL extern FILE * fopenWriteStream ( const char *filename, const char *modestring );
LEPT_DLL extern FILE * fopenReadFromMemory ( const l_uint8 *data, size_t size );
LEPT_DLL extern FILE * fopenWriteWinTempfile ( void );
LEPT_DLL extern FILE * lept_fopen ( const char *filename, const char *mode );
LEPT_DLL extern l_ok lept_fclose ( FILE *fp );
LEPT_DLL extern void * lept_calloc ( size_t nmemb, size_t size );
LEPT_DLL extern void lept_free ( void *ptr );
LEPT_DLL extern l_int32 lept_mkdir ( const char *subdir );
LEPT_DLL extern l_int32 lept_rmdir ( const char *subdir );
LEPT_DLL extern void lept_direxists ( const char *dir, l_int32 *pexists );
LEPT_DLL extern l_int32 lept_rm_match ( const char *subdir, const char *substr );
LEPT_DLL extern l_int32 lept_rm ( const char *subdir, const char *tail );
LEPT_DLL extern l_int32 lept_rmfile ( const char *filepath );
LEPT_DLL extern l_int32 lept_mv ( const char *srcfile, const char *newdir, const char *newtail, char **pnewpath );
LEPT_DLL extern l_int32 lept_cp ( const char *srcfile, const char *newdir, const char *newtail, char **pnewpath );
LEPT_DLL extern void callSystemDebug ( const char *cmd );
LEPT_DLL extern l_ok splitPathAtDirectory ( const char *pathname, char **pdir, char **ptail );
LEPT_DLL extern l_ok splitPathAtExtension ( const char *pathname, char **pbasename, char **pextension );
LEPT_DLL extern char * pathJoin ( const char *dir, const char *fname );
LEPT_DLL extern char * appendSubdirs ( const char *basedir, const char *subdirs );
LEPT_DLL extern l_ok convertSepCharsInPath ( char *path, l_int32 type );
LEPT_DLL extern char * genPathname ( const char *dir, const char *fname );
LEPT_DLL extern l_ok makeTempDirname ( char *result, size_t nbytes, const char *subdir );
LEPT_DLL extern l_ok modifyTrailingSlash ( char *path, size_t nbytes, l_int32 flag );
LEPT_DLL extern char * l_makeTempFilename ( void );
LEPT_DLL extern l_int32 extractNumberFromFilename ( const char *fname, l_int32 numpre, l_int32 numpost );
LEPT_DLL extern PIX * pixSimpleCaptcha ( PIX *pixs, l_int32 border, l_int32 nterms, l_uint32 seed, l_uint32 color, l_int32 cmapflag );
LEPT_DLL extern PIX * pixRandomHarmonicWarp ( PIX *pixs, l_float32 xmag, l_float32 ymag, l_float32 xfreq, l_float32 yfreq, l_int32 nx, l_int32 ny, l_uint32 seed, l_int32 grayval );
LEPT_DLL extern PIX * pixWarpStereoscopic ( PIX *pixs, l_int32 zbend, l_int32 zshiftt, l_int32 zshiftb, l_int32 ybendt, l_int32 ybendb, l_int32 redleft );
LEPT_DLL extern PIX * pixStretchHorizontal ( PIX *pixs, l_int32 dir, l_int32 type, l_int32 hmax, l_int32 operation, l_int32 incolor );
LEPT_DLL extern PIX * pixStretchHorizontalSampled ( PIX *pixs, l_int32 dir, l_int32 type, l_int32 hmax, l_int32 incolor );
LEPT_DLL extern PIX * pixStretchHorizontalLI ( PIX *pixs, l_int32 dir, l_int32 type, l_int32 hmax, l_int32 incolor );
LEPT_DLL extern PIX * pixQuadraticVShear ( PIX *pixs, l_int32 dir, l_int32 vmaxt, l_int32 vmaxb, l_int32 operation, l_int32 incolor );
LEPT_DLL extern PIX * pixQuadraticVShearSampled ( PIX *pixs, l_int32 dir, l_int32 vmaxt, l_int32 vmaxb, l_int32 incolor );
LEPT_DLL extern PIX * pixQuadraticVShearLI ( PIX *pixs, l_int32 dir, l_int32 vmaxt, l_int32 vmaxb, l_int32 incolor );
LEPT_DLL extern PIX * pixStereoFromPair ( PIX *pix1, PIX *pix2, l_float32 rwt, l_float32 gwt, l_float32 bwt );
LEPT_DLL extern L_WSHED * wshedCreate ( PIX *pixs, PIX *pixm, l_int32 mindepth, l_int32 debugflag );
LEPT_DLL extern void wshedDestroy ( L_WSHED **pwshed );
LEPT_DLL extern l_ok wshedApply ( L_WSHED *wshed );
LEPT_DLL extern l_ok wshedBasins ( L_WSHED *wshed, PIXA **ppixa, NUMA **pnalevels );
LEPT_DLL extern PIX * wshedRenderFill ( L_WSHED *wshed );
LEPT_DLL extern PIX * wshedRenderColors ( L_WSHED *wshed );
LEPT_DLL extern l_ok pixaWriteWebPAnim ( const char *filename, PIXA *pixa, l_int32 loopcount, l_int32 duration, l_int32 quality, l_int32 lossless );
LEPT_DLL extern l_ok pixaWriteStreamWebPAnim ( FILE *fp, PIXA *pixa, l_int32 loopcount, l_int32 duration, l_int32 quality, l_int32 lossless );
LEPT_DLL extern l_ok pixaWriteMemWebPAnim ( l_uint8 **pencdata, size_t *pencsize, PIXA *pixa, l_int32 loopcount, l_int32 duration, l_int32 quality, l_int32 lossless );
LEPT_DLL extern PIX * pixReadStreamWebP ( FILE *fp );
LEPT_DLL extern PIX * pixReadMemWebP ( const l_uint8 *filedata, size_t filesize );
LEPT_DLL extern l_ok readHeaderWebP ( const char *filename, l_int32 *pw, l_int32 *ph, l_int32 *pspp );
LEPT_DLL extern l_ok readHeaderMemWebP ( const l_uint8 *data, size_t size, l_int32 *pw, l_int32 *ph, l_int32 *pspp );
LEPT_DLL extern l_ok pixWriteWebP ( const char *filename, PIX *pixs, l_int32 quality, l_int32 lossless );
LEPT_DLL extern l_ok pixWriteStreamWebP ( FILE *fp, PIX *pixs, l_int32 quality, l_int32 lossless );
LEPT_DLL extern l_ok pixWriteMemWebP ( l_uint8 **pencdata, size_t *pencsize, PIX *pixs, l_int32 quality, l_int32 lossless );
LEPT_DLL extern l_int32 l_jpegSetQuality ( l_int32 new_quality );
LEPT_DLL extern void setLeptDebugOK ( l_int32 allow );
LEPT_DLL extern l_ok pixaWriteFiles ( const char *rootname, PIXA *pixa, l_int32 format );
LEPT_DLL extern l_ok pixWriteDebug ( const char *fname, PIX *pix, l_int32 format );
LEPT_DLL extern l_ok pixWrite ( const char *fname, PIX *pix, l_int32 format );
LEPT_DLL extern l_ok pixWriteAutoFormat ( const char *filename, PIX *pix );
LEPT_DLL extern l_ok pixWriteStream ( FILE *fp, PIX *pix, l_int32 format );
LEPT_DLL extern l_ok pixWriteImpliedFormat ( const char *filename, PIX *pix, l_int32 quality, l_int32 progressive );
LEPT_DLL extern l_int32 pixChooseOutputFormat ( PIX *pix );
LEPT_DLL extern l_int32 getImpliedFileFormat ( const char *filename );
LEPT_DLL extern l_ok pixGetAutoFormat ( PIX *pix, l_int32 *pformat );
LEPT_DLL extern const char * getFormatExtension ( l_int32 format );
LEPT_DLL extern l_ok pixWriteMem ( l_uint8 **pdata, size_t *psize, PIX *pix, l_int32 format );
LEPT_DLL extern l_ok l_fileDisplay ( const char *fname, l_int32 x, l_int32 y, l_float32 scale );
LEPT_DLL extern l_ok pixDisplay ( PIX *pixs, l_int32 x, l_int32 y );
LEPT_DLL extern l_ok pixDisplayWithTitle ( PIX *pixs, l_int32 x, l_int32 y, const char *title, l_int32 dispflag );
LEPT_DLL extern PIX * pixMakeColorSquare ( l_uint32 color, l_int32 size, l_int32 addlabel, l_int32 location, l_uint32 textcolor );
LEPT_DLL extern void l_chooseDisplayProg ( l_int32 selection );
LEPT_DLL extern void changeFormatForMissingLib ( l_int32 *pformat );
LEPT_DLL extern l_ok pixDisplayWrite ( PIX *pixs, l_int32 reduction );
LEPT_DLL extern l_uint8 * zlibCompress ( const l_uint8 *datain, size_t nin, size_t *pnout );
LEPT_DLL extern l_uint8 * zlibUncompress ( const l_uint8 *datain, size_t nin, size_t *pnout );

#ifdef __cplusplus
}
#endif  /* __cplusplus */
#endif /* NO_PROTOS */


#endif /* LEPTONICA_ALLHEADERS_H */








k2pdfopt_v2.54/leptonica_mod/leptwin.c

/*====================================================================*
 -  Copyright (C) 2001 Leptonica.  All rights reserved.
 -
 -  Redistribution and use in source and binary forms, with or without
 -  modification, are permitted provided that the following conditions
 -  are met:
 -  1. Redistributions of source code must retain the above copyright
 -     notice, this list of conditions and the following disclaimer.
 -  2. Redistributions in binary form must reproduce the above
 -     copyright notice, this list of conditions and the following
 -     disclaimer in the documentation and/or other materials
 -     provided with the distribution.
 -
 -  THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
 -  ``AS IS'' AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
 -  LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
 -  A PARTICULAR PURPOSE ARE DISCLAIMED.  IN NO EVENT SHALL ANY
 -  CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
 -  EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
 -  PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
 -  PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY
 -  OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
 -  NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
 -  SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
 *====================================================================*/

/*!
 * \file leptwin.c
 * <pre>
 *
 *    This file contains Leptonica routines needed only on Microsoft Windows
 *
 *    Currently it only contains one public function
 *    (based on dibsectn.c by jmh, 03-30-98):
 *
 *      HBITMAP    pixGetWindowsHBITMAP(PIX *pix)
 * </pre>
 */

#ifdef _WIN32
#include <stdlib.h>
#include <string.h>
#include "allheaders.h"
#include "leptwin.h"

/* Macro to determine the number of bytes per line in the DIB bits.
 * This accounts for DWORD alignment by adding 31 bits,
 * then dividing by 32, then rounding up to the next highest
 * count of 4-bytes.  Then, we multiply by 4 to get the total byte count.  */
#define BYTESPERLINE(Width, BPP) ((l_int32)((((DWORD)(Width) * (DWORD)(BPP) + 31) >> 5)) << 2)


/* **********************************************************************
  DWORD DSImageBitsSize(LPBITMAPINFO pbmi)

  PARAMETERS:
    LPBITMAPINFO - pointer to a BITMAPINFO describing a DIB

  RETURNS:
    DWORD    - the size, in bytes, of the DIB's image bits

  REMARKS:
    Calculates and returns the size, in bytes, of the image bits for
    the DIB described by the BITMAPINFO.
********************************************************************** */
static DWORD
DSImageBitsSize(LPBITMAPINFO pbmi)
{
    switch(pbmi->bmiHeader.biCompression)
    {
    case BI_RLE8:  /* wrong if haven't called DSCreateDIBSection or
                    * CreateDIBSection with this pbmi */
    case BI_RLE4:
        return pbmi->bmiHeader.biSizeImage;
        break;
    default:  /* should not have to use "default" */
    case BI_RGB:
    case BI_BITFIELDS:
        return BYTESPERLINE(pbmi->bmiHeader.biWidth, \
                   pbmi->bmiHeader.biBitCount * pbmi->bmiHeader.biPlanes) *
               pbmi->bmiHeader.biHeight;
        break;
    }
    return 0;
}

/* **********************************************************************
  DWORD ImageBitsSize(HBITMAP hbitmap)

  PARAMETERS:
    HBITMAP - hbitmap

  RETURNS:
    DWORD    - the size, in bytes, of the HBITMAP's image bits

  REMARKS:
    Calculates and returns the size, in bytes, of the image bits for
    the DIB described by the HBITMAP.
********************************************************************** */
static DWORD
ImageBitsSize(HBITMAP hBitmap)
{
    DIBSECTION  ds;

    GetObject(hBitmap, sizeof(DIBSECTION), &ds);
    switch( ds.dsBmih.biCompression )
    {
    case BI_RLE8:  /* wrong if haven't called DSCreateDIBSection or
                    * CreateDIBSection with this pbmi */
    case BI_RLE4:
        return ds.dsBmih.biSizeImage;
        break;
    default:  /* should not have to use "default" */
    case BI_RGB:
    case BI_BITFIELDS:
        return BYTESPERLINE(ds.dsBmih.biWidth, \
                            ds.dsBmih.biBitCount * ds.dsBmih.biPlanes) *
                            ds.dsBmih.biHeight;
        break;
    }
    return 0;
}

/*!
 * \brief   setColormap(LPBITMAPINFO pbmi, PIXCMAP *cmap)
 *
 * \param[in]    pbmi pointer to a BITMAPINFO describing a DIB
 * \param[in]    cmap leptonica colormap
 * \return  number of colors in cmap
 */
static int
setColormap(LPBITMAPINFO  pbmi,
            PIXCMAP      *cmap)
{
l_int32  i, nColors, rval, gval, bval;

    nColors = pixcmapGetCount(cmap);
    for (i = 0; i < nColors; i++) {
        pixcmapGetColor(cmap, i, &rval, &gval, &bval);
        pbmi->bmiColors[i].rgbRed = rval;
        pbmi->bmiColors[i].rgbGreen = gval;
        pbmi->bmiColors[i].rgbBlue = bval;
        pbmi->bmiColors[i].rgbReserved = 0;
    }
    pbmi->bmiHeader.biClrUsed = nColors;
    return nColors;
}

/* **********************************************************************
  HBITMAP DSCreateBitmapInfo(l_int32 width, l_int32 height, l_int32 depth,
                             PIXCMAP *cmap)

  PARAMETERS:
    l_int32 width - Desired width of the DIBSection
    l_int32 height - Desired height of the DIBSection
    l_int32 depth - Desired bit-depth of the DIBSection
    PIXCMAP cmap - leptonica colormap for depths < 16

  RETURNS:
    LPBITMAPINFO - a ptr to BITMAPINFO of the desired size and bit-depth
                   NULL on failure

  REMARKS:
    Creates a BITMAPINFO based on the criteria passed in as parameters.

********************************************************************** */
static LPBITMAPINFO
DSCreateBitmapInfo(l_int32 width,
                   l_int32 height,
                   l_int32 depth,
                   PIXCMAP *cmap)
{
l_int32       nInfoSize;
LPBITMAPINFO  pbmi;
LPDWORD       pMasks;

    nInfoSize = sizeof(BITMAPINFOHEADER);
    if( depth <= 8 )
        nInfoSize += sizeof(RGBQUAD) * (1 << depth);
    if((depth == 16) || (depth == 32))
        nInfoSize += (3 * sizeof(DWORD));

        /* Create the header big enough to contain color table and
         * bitmasks if needed. */
    pbmi = (LPBITMAPINFO)malloc(nInfoSize);
    if (!pbmi)
        return NULL;

    ZeroMemory(pbmi, nInfoSize);
    pbmi->bmiHeader.biSize = sizeof(BITMAPINFOHEADER);
    pbmi->bmiHeader.biWidth = width;
    pbmi->bmiHeader.biHeight = height;
    pbmi->bmiHeader.biPlanes = 1;
    pbmi->bmiHeader.biBitCount = depth;

        /* override below for 16 and 32 bpp */
    pbmi->bmiHeader.biCompression = BI_RGB;

        /*  ?? not sure if this is right?  */
    pbmi->bmiHeader.biSizeImage = DSImageBitsSize(pbmi);

    pbmi->bmiHeader.biXPelsPerMeter = 0;
    pbmi->bmiHeader.biYPelsPerMeter = 0;
    pbmi->bmiHeader.biClrUsed = 0;  /* override below */
    pbmi->bmiHeader.biClrImportant = 0;

    switch(depth)
    {
        case 24:
                /* 24bpp requires no special handling */
            break;
        case 16:
                /* if it's 16bpp, fill in the masks and override the
                 * compression.  These are the default masks -- you
                 * could change them if needed. */
            pMasks = (LPDWORD)(pbmi->bmiColors);
            pMasks[0] = 0x00007c00;
            pMasks[1] = 0x000003e0;
            pMasks[2] = 0x0000001f;
            pbmi->bmiHeader.biCompression = BI_BITFIELDS;
            break;
        case 32:
                /* if it's 32 bpp, fill in the masks and override
                 * the compression */
            pMasks = (LPDWORD)(pbmi->bmiColors);
            /*pMasks[0] = 0x00ff0000; */
            /*pMasks[1] = 0x0000ff00; */
            /*pMasks[2] = 0x000000ff; */
            pMasks[0] = 0xff000000;
            pMasks[1] = 0x00ff0000;
            pMasks[2] = 0x0000ff00;

            pbmi->bmiHeader.biCompression = BI_BITFIELDS;
            break;
        case 8:
        case 4:
        case 1:
            setColormap(pbmi, cmap);
            break;
    }
    return pbmi;
}

/* **********************************************************************
  HBITMAP DSCreateDIBSection(l_int32 width, l_int32 height, l_int32 depth,
                             PIXCMAP *cmap)

  PARAMETERS:
    l_int32 width - Desired width of the DIBSection
    l_int32 height - Desired height of the DIBSection
    l_int32 depth - Desired bit-depth of the DIBSection
    PIXCMAP cmap - leptonica colormap for depths < 16

  RETURNS:
    HBITMAP      - a DIBSection HBITMAP of the desired size and bit-depth
                   NULL on failure

  REMARKS:
    Creates a DIBSection based on the criteria passed in as parameters.

********************************************************************** */
static HBITMAP
DSCreateDIBSection(l_int32  width,
                   l_int32  height,
                   l_int32  depth,
                   PIXCMAP  *cmap)
{
HBITMAP       hBitmap;
l_int32       nInfoSize;
LPBITMAPINFO  pbmi;
HDC           hRefDC;
LPBYTE        pBits;

    pbmi = DSCreateBitmapInfo (width, height, depth, cmap);
    if (!pbmi)
        return NULL;

    hRefDC = GetDC(NULL);
    hBitmap = CreateDIBSection(hRefDC, pbmi, DIB_RGB_COLORS,
                               (void **) &pBits, NULL, 0);
    nInfoSize = GetLastError();
    ReleaseDC(NULL, hRefDC);
    free(pbmi);

    return hBitmap;
}


/*!
 * \brief   pixGetWindowsHBITMAP()
 *
 * \param[in]    pix
 * \return  Windows hBitmap, or NULL on error
 *
 * <pre>
 * Notes:
 *      (1) It's the responsibility of the caller to destroy the
 *          returned hBitmap with a call to DeleteObject (or with
 *          something that eventually calls DeleteObject).
 * </pre>
 */
HBITMAP
pixGetWindowsHBITMAP(PIX  *pix)
{
l_int32    width, height, depth;
l_uint32  *data;
HBITMAP    hBitmap = NULL;
BITMAP     bm;
DWORD      imageBitsSize;
PIX       *pixt = NULL;
PIXCMAP   *cmap;

    if (!pix)
        return (HBITMAP)ERROR_PTR("pix not defined", __func__, NULL);

    pixGetDimensions(pix, &width, &height, &depth);
    cmap = pixGetColormap(pix);

    if (depth == 24) depth = 32;
    if (depth == 2) {
        pixt = pixConvert2To8(pix, 0, 85, 170, 255, TRUE);
        if (!pixt)
            return (HBITMAP)ERROR_PTR("unable to convert pix from 2bpp to 8bpp",
                    __func__, NULL);
        depth = pixGetDepth(pixt);
        cmap = pixGetColormap(pixt);
    }

    if (depth < 16) {
        if (!cmap)
            cmap = pixcmapCreateLinear(depth, 1<<depth);
    }

    hBitmap = DSCreateDIBSection(width, height, depth, cmap);
    if (!hBitmap)
        return (HBITMAP)ERROR_PTR("Unable to create HBITMAP", __func__, NULL);

        /* By default, Windows assumes bottom up images */
    if (pixt)
        pixt = pixFlipTB(pixt, pixt);
    else
        pixt = pixFlipTB(NULL, pix);

        /* "standard" color table assumes bit off=black */
    if (depth == 1) {
        pixInvert(pixt, pixt);
    }

        /* Don't byte swap until done manipulating pix! */
    if (depth <= 16)
        pixEndianByteSwap(pixt);

    GetObject (hBitmap, sizeof(BITMAP), &bm);
    imageBitsSize = ImageBitsSize(hBitmap);
    data = pixGetData(pixt);
    if (data) {
        memcpy (bm.bmBits, data, imageBitsSize);
    } else {
        DeleteObject (hBitmap);
        hBitmap = NULL;
    }
    pixDestroy(&pixt);

    return hBitmap;
}
#else
/* willus mod: Avoid weird issue with OS/X library archiver when there are no symbols */
int leptwin_my_empty_func(void);
int leptwin_my_empty_func(void)
{return(0);}
#endif   /* _WIN32 */
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/*====================================================================*
 -  Copyright (C) 2001 Leptonica.  All rights reserved.
 -
 -  Redistribution and use in source and binary forms, with or without
 -  modification, are permitted provided that the following conditions
 -  are met:
 -  1. Redistributions of source code must retain the above copyright
 -     notice, this list of conditions and the following disclaimer.
 -  2. Redistributions in binary form must reproduce the above
 -     copyright notice, this list of conditions and the following
 -     disclaimer in the documentation and/or other materials
 -     provided with the distribution.
 -
 -  THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
 -  ``AS IS'' AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
 -  LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
 -  A PARTICULAR PURPOSE ARE DISCLAIMED.  IN NO EVENT SHALL ANY
 -  CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
 -  EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
 -  PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
 -  PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY
 -  OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
 -  NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
 -  SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
 *====================================================================*/

#ifndef  LEPTONICA_ENVIRON_H
#define  LEPTONICA_ENVIRON_H

/*------------------------------------------------------------------------*
 *  Defines and includes differ for Unix and Windows.  Also for Windows,  *
 *  differentiate between conditionals based on platform and compiler.    *
 *      For platforms:                                                    *
 *          _WIN32       =>     Windows, 32- or 64-bit                    *
 *          _WIN64       =>     Windows, 64-bit only                      *
 *          __CYGWIN__   =>     Cygwin                                    *
 *      For compilers:                                                    *
 *          __GNUC__     =>     gcc                                       *
 *          _MSC_VER     =>     msvc                                      *
 *------------------------------------------------------------------------*/

/* MS VC++ does not provide stdint.h, so define the missing types here */


#ifndef _MSC_VER
#include <stdint.h>

#else
/* Note that _WIN32 is defined for both 32 and 64 bit applications,
   whereas _WIN64 is defined only for the latter */

#ifdef _WIN64
typedef __int64 intptr_t;
typedef unsigned __int64 uintptr_t;
#else
typedef int intptr_t;
typedef unsigned int uintptr_t;
#endif

/* VC++6 doesn't seem to have powf, expf. */
#if (_MSC_VER < 1400)
#define powf(x, y) (float)pow((double)(x), (double)(y))
#define expf(x) (float)exp((double)(x))
#endif

#endif /* _MSC_VER */

#if defined(__STDC_VERSION__) && (__STDC_VERSION__ >= 201112L) && !defined(__STDC_NO_ATOMICS__)
#include <stdatomic.h>
typedef atomic_int l_atomic;
#else
typedef int l_atomic;
#endif

#ifndef LEPT_DLL
  /* Windows specifics */
  #ifdef _WIN32
    /* DLL EXPORTS and IMPORTS */
    #if defined(LIBLEPT_EXPORTS)
      #define LEPT_DLL __declspec(dllexport)
    #elif defined(LIBLEPT_IMPORTS)
      #define LEPT_DLL __declspec(dllimport)
    #else
      #define LEPT_DLL
    #endif
  #else  /* non-Windows specifics */
    #define LEPT_DLL
  #endif  /* _WIN32 */
#endif  /* LEPT_DLL */

#ifndef _WIN32  /* non-Windows specifics */
  #include <stdint.h>
#endif  /* _WIN32 */

#ifdef __APPLE__
  #include <Availability.h>
#endif /* __APPLE__ */

typedef intptr_t l_intptr_t;
typedef uintptr_t l_uintptr_t;


/*--------------------------------------------------------------------*
 * !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!*
 *                          USER CONFIGURABLE                         *
 * !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!*
 *               Environment variables with I/O libraries             *
 *               Manual Configuration Only: NOT AUTO_CONF             *
 *--------------------------------------------------------------------*/
/*
 *  Leptonica provides interfaces to link to several external image
 *  I/O libraries, plus zlib.  Setting any of these to 0 here causes
 *  non-functioning stubs to be linked.
 */
#if !defined(HAVE_CONFIG_H) && !defined(ANDROID_BUILD) && !defined(OS_IOS)

  #if !defined(HAVE_LIBJPEG)
  #define  HAVE_LIBJPEG       1
  #endif
  #if !defined(HAVE_LIBTIFF)
  #define  HAVE_LIBTIFF       0
  #endif
  #if !defined(HAVE_LIBPNG)
  #define  HAVE_LIBPNG        1
  #endif
  #if !defined(HAVE_LIBZ)
  #define  HAVE_LIBZ          1
  #endif
  #if !defined(HAVE_LIBGIF)
  #define  HAVE_LIBGIF        0
  #endif
  #if !defined(HAVE_LIBUNGIF)
  #define  HAVE_LIBUNGIF      0
  #endif
  #if !defined(HAVE_LIBWEBP)
  #define  HAVE_LIBWEBP       0
  #endif
  #if !defined(HAVE_LIBWEBP_ANIM)
  #define  HAVE_LIBWEBP_ANIM  0
  #endif
  #if !defined(HAVE_LIBJP2K)
  #define  HAVE_LIBJP2K       0
  #endif


  /*-----------------------------------------------------------------------*
   * Leptonica supports OpenJPEG 2.0+.  If you have a version of openjpeg  *
   * (HAVE_LIBJP2K == 1) that is >= 2.0, set the path to the openjpeg.h    *
   * header in angle brackets here.                                        *
   *-----------------------------------------------------------------------*/
  #define  LIBJP2K_HEADER   <openjpeg-2.3/openjpeg.h>

#endif  /* ! HAVE_CONFIG_H etc. */

/*--------------------------------------------------------------------*
 * !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!*
 *                          USER CONFIGURABLE                         *
 * !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!*
 *     Environ variables for image I/O without external libraries     *
 *--------------------------------------------------------------------*/
/*
 *  Leptonica supplies I/O support without using external libraries for:
 *     * image read/write for bmp, pnm
 *     * header read for jp2k
 *     * image wrapping write for pdf and ps.
 *  Setting any of these to 0 causes non-functioning stubs to be linked.
 */
#define  USE_BMPIO        1
#define  USE_PNMIO        1
#define  USE_JP2KHEADER   1
#define  USE_PDFIO        1
#define  USE_PSIO         1


/*-------------------------------------------------------------------------*
 * On linux, BSD, macOS (> 10.12), android (sdk >= 23) and iOS(>= 11.0),
 * you can redirect writing data from a filestream to memory using
 * open_memstream() and redirect reading data from a filestream to
 * reading from memory using fmemopen().
 * Specifically, you can compress (write compressed data to memory
 * from raster data in a Pix) and uncompress (read from compressed data
 * in memory to raster data in a Pix).
 * For png, tiff and webp, data is compressed and uncompressed directly
 * to memory without the use of the POSIX.1 (2008) functions fmemopen()
 * and open_memstream().
 * For jpeg, jp2k, gif, pnm and bmp, these functions are used on systems
 * that support them, and for those we define HAVE_FMEMOPEN to 1.
 *-------------------------------------------------------------------------*/
#if !defined(HAVE_CONFIG_H) && \
    (!defined(ANDROID_BUILD) || __ANDROID_API__ >= 23) && \
    (!defined(__IPHONE_OS_VERSION_MIN_REQUIRED) || \
              __IPHONE_OS_VERSION_MIN_REQUIRED >= 110000) && \
    (!defined(__MAC_OS_X_VERSION_MIN_REQUIRED) || \
              __MAC_OS_X_VERSION_MIN_REQUIRED > 101200) && \
    !defined(_WIN32)
#define  HAVE_FMEMOPEN    0
#endif  /* ! HAVE_CONFIG_H etc. */

/*-------------------------------------------------------------------------*
 * fstatat() is defined by POSIX, but some systems do not support it.      *
 * One example is older macOS systems (pre-10.10).                         *
 * Also, dirfd() is required by fstatat().                                 *
 * Play it safe and set the default values to 0.                           *
 *-------------------------------------------------------------------------*/
#if !defined(HAVE_CONFIG_H)
#define  HAVE_FSTATAT     0
#define  HAVE_DIRFD       0
#endif /* ! HAVE_CONFIG_H */

/*--------------------------------------------------------------------*
 * It is desirable on Windows to have all temp files written to the same
 * subdirectory of the Windows <Temp> directory, because files under <Temp>
 * persist after reboot, and the regression tests write a lot of files.
 * We write all test files to /tmp/lept or subdirectories of /tmp/lept.
 * Windows temp files are specified as in unix, but have the translation
 *        /tmp/lept/xxx  -->   <Temp>/lept/xxx
 *--------------------------------------------------------------------*/


/*--------------------------------------------------------------------*
 *                          Built-in types                            *
 *--------------------------------------------------------------------*/
typedef int                     l_ok;    /*!< return type 0 if OK, 1 on error */
typedef signed char             l_int8;     /*!< signed 8-bit value */
typedef unsigned char           l_uint8;    /*!< unsigned 8-bit value */
typedef short                   l_int16;    /*!< signed 16-bit value */
typedef unsigned short          l_uint16;   /*!< unsigned 16-bit value */
typedef int                     l_int32;    /*!< signed 32-bit value */
typedef unsigned int            l_uint32;   /*!< unsigned 32-bit value */
typedef float                   l_float32;  /*!< 32-bit floating point value */
typedef double                  l_float64;  /*!< 64-bit floating point value */
#ifdef COMPILER_MSVC
typedef __int64                 l_int64;    /*!< signed 64-bit value */
typedef unsigned __int64        l_uint64;   /*!< unsigned 64-bit value */
#else
typedef long long               l_int64;    /*!< signed 64-bit value */
typedef unsigned long long      l_uint64;   /*!< unsigned 64-bit value */
#endif  /* COMPILER_MSVC */


/*-------------------------------------------------------------------------*
 * For security, the library is distributed in a configuration that does   *
 * not permit (1) forking with 'system', which is used for displaying      *
 * images and generating gnuplots, and (2) writing files with specified    *
 * compiled-in file names.  All such writes are with functions such as     *
 * pixWriteDebug() where the "Debug" is appended to the usual name.        *
 * Whether the "Debug" version defaults to the standard version or is a    *
 * no-op depends on the value of this global variable.  The default value  *
 * of LeptDebugOK is 0, and it is set in writefile.c.  This value can be   *
 * over-ridden, for development and debugging, by setLeptDebugOK().        *
 *-------------------------------------------------------------------------*/
LEPT_DLL extern l_int32  LeptDebugOK;  /* default is 0 */


/*------------------------------------------------------------------------*
 *                            Standard macros                             *
 *------------------------------------------------------------------------*/
#ifndef L_MIN
/*! Minimum of %x and %y */
#define L_MIN(x, y)   (((x) < (y)) ? (x) : (y))
#endif

#ifndef L_MAX
/*! Maximum of %x and %y */
#define L_MAX(x, y)   (((x) > (y)) ? (x) : (y))
#endif

#ifndef L_ABS
/*! Absolute value of %x */
#define L_ABS(x)     (((x) < 0) ? (-1 * (x)) : (x))
#endif

#ifndef L_SIGN
/*! Sign of %x */
#define L_SIGN(x)    (((x) < 0) ? -1 : 1)
#endif

#ifndef UNDEF
/*! Undefined value */
#define UNDEF        -1
#endif

#ifndef NULL
/*! NULL value */
#define NULL          0
#endif

#ifndef TRUE
/*! True value */
#define TRUE          1
#endif

#ifndef FALSE
/*! False value */
#define FALSE         0
#endif


/*--------------------------------------------------------------------*
 *            Environment variables for endian dependence             *
 *--------------------------------------------------------------------*/
/*
 *  To control conditional compilation, one of two variables
 *
 *       L_LITTLE_ENDIAN  (e.g., for Intel X86)
 *       L_BIG_ENDIAN     (e.g., for Sun SPARC, Mac Power PC)
 *
 *  is defined when the GCC compiler is invoked.
 *  All code should compile properly for both hardware architectures.
 */


/*------------------------------------------------------------------------*
 *                    Simple search state variables                       *
 *------------------------------------------------------------------------*/
/*! Search State */
enum {
    L_NOT_FOUND = 0,
    L_FOUND = 1
};


/*------------------------------------------------------------------------*
 *                     Path separator conversion                          *
 *------------------------------------------------------------------------*/
/*! Path Separators */
enum {
    UNIX_PATH_SEPCHAR = 0,
    WIN_PATH_SEPCHAR = 1
};


/*------------------------------------------------------------------------*
 *                          Timing structs                                *
 *------------------------------------------------------------------------*/
typedef void *L_TIMER;

/*! Timing struct */
struct L_WallTimer {
    l_int32  start_sec;
    l_int32  start_usec;
    l_int32  stop_sec;
    l_int32  stop_usec;
};
typedef struct L_WallTimer  L_WALLTIMER;


/*------------------------------------------------------------------------*
 *                      Standard memory allocation                        *
 *                                                                        *
 *  All default heap allocation is through the system malloc and free.    *
 *                                                                        *
 *  Leptonica also provides non-default allocation in two situations:     *
 *                                                                        *
 *  (1) A special allocator/deallocator pair can be provided for the      *
 *      pix image data array.  This might be useful to prevent memory     *
 *      fragmentation when large images are repeatedly allocated and      *
 *      freed.  See the PixMemoryManager in pix1.c for details,           *
 *      where the default is defined.                                     *
 *                                                                        *
 *  (2) Special allocator/deallocators can be provided for ALL heap       *
 *      allocation if required, for example, for embedded systems.        *
 *      For such builds, define LEPTONICA_INTERCEPT_ALLOC, and provide    *
 *      custom leptonica_{malloc, calloc, realloc, free} functions.       *
 *------------------------------------------------------------------------*/
#ifdef LEPTONICA_INTERCEPT_ALLOC
  #define LEPT_MALLOC(blocksize)           leptonica_malloc(blocksize)
  #define LEPT_CALLOC(numelem, elemsize)   leptonica_calloc(numelem, elemsize)
  #define LEPT_REALLOC(ptr, blocksize)     leptonica_realloc(ptr, blocksize)
  #define LEPT_FREE(ptr)                   leptonica_free(ptr)
  void *leptonica_malloc(size_t blocksize);
  void *leptonica_calloc(size_t numelem, size_t elemsize);
  void *leptonica_realloc(void *ptr, size_t blocksize);
  void leptonica_free(void *ptr);
#else
  #define LEPT_MALLOC(blocksize)           malloc(blocksize)
  #define LEPT_CALLOC(numelem, elemsize)   calloc(numelem, elemsize)
  #define LEPT_REALLOC(ptr, blocksize)     realloc(ptr, blocksize)
  #define LEPT_FREE(ptr)                   free(ptr)
#endif   /* LEPTONICA_INTERCEPT_ALLOC */

/*------------------------------------------------------------------------*
 *         Control printing of error, warning, and info messages          *
 *                                                                        *
 *  Leptonica never sends output to stdout.  By default, all messages     *
 *  go to stderr.  However, we provide a mechanism for runtime            *
 *  redirection of output, using a custom stderr handler defined          *
 *  by the user.  See utils1.c for details and examples.                  *
 *                                                                        *
 *  To omit all messages to stderr, simply define NO_CONSOLE_IO on the    *
 *  command line.  For finer grained control, we have a mechanism         *
 *  based on the message severity level.  The following assumes that      *
 *  NO_CONSOLE_IO is not defined.                                         *
 *                                                                        *
 *  Messages are printed if the message severity is greater than or equal *
 *  to the current severity threshold.  The current severity threshold    *
 *  is the greater of the compile-time severity, which is the minimum     *
 *  severity that can be reported, and the run-time severity, which is    *
 *  the severity threshold at the moment.                                 *
 *                                                                        *
 *  The compile-time threshold determines which messages are compiled     *
 *  into the library for potential printing.  Messages below the          *
 *  compile-time threshold are omitted and can never be printed.  The     *
 *  default compile-time threshold is L_SEVERITY_INFO, but this may be    *
 *  overridden by defining MINIMUM_SEVERITY to the desired enumeration    *
 *  identifier on the compiler command line.  Defining NO_CONSOLE_IO on   *
 *  the command line is the same as setting MINIMUM_SEVERITY to           *
 *  L_SEVERITY_NONE.                                                      *
 *                                                                        *
 *  The run-time threshold determines which messages are printed during   *
 *  library execution.  It defaults to the compile-time threshold but     *
 *  may be changed either statically by defining DEFAULT_SEVERITY to      *
 *  the desired enumeration identifier on the compiler command line, or   *
 *  dynamically by calling setMsgSeverity() to specify a new threshold.   *
 *  The run-time threshold may also be set from the value of the          *
 *  environment variable LEPT_MSG_SEVERITY by calling setMsgSeverity()   *
 *  and specifying L_SEVERITY_EXTERNAL.                                   *
 *                                                                        *
 *  In effect, the compile-time threshold setting says, "Generate code    *
 *  to permit messages of equal or greater severity than this to be       *
 *  printed, if desired," whereas the run-time threshold setting says,    *
 *  "Print messages that have an equal or greater severity than this."    *
 *------------------------------------------------------------------------*/

    /*! Control printing of error, warning and info messages */
/*! Message Control */
enum {
    L_SEVERITY_EXTERNAL = 0,   /* Get the severity from the environment   */
    L_SEVERITY_ALL      = 1,   /* Lowest severity: print all messages     */
    L_SEVERITY_DEBUG    = 2,   /* Print debugging and higher messages     */
    L_SEVERITY_INFO     = 3,   /* Print informational and higher messages */
    L_SEVERITY_WARNING  = 4,   /* Print warning and higher messages       */
    L_SEVERITY_ERROR    = 5,   /* Print error and higher messages         */
    L_SEVERITY_NONE     = 6    /* Highest severity: print no messages     */
};

/*  No message less than the compile-time threshold will ever be
 *  reported, regardless of the current run-time threshold.  This allows
 *  selection of the set of messages to include in the library.  For
 *  example, setting the threshold to L_SEVERITY_WARNING eliminates all
 *  informational messages from the library.  With that setting, both
 *  warning and error messages would be printed unless setMsgSeverity()
 *  was called, or DEFAULT_SEVERITY was redefined, to set the run-time
 *  severity to L_SEVERITY_ERROR.  In that case, only error messages
 *  would be printed.
 *
 *  This mechanism makes the library smaller and faster, by eliminating
 *  undesired message reporting and the associated run-time overhead for
 *  message threshold checking, because code for messages whose severity
 *  is lower than MINIMUM_SEVERITY won't be generated.
 *
 *  A production library might typically permit ERROR messages to be
 *  generated, and a development library might permit DEBUG and higher.
 *  The actual messages printed (as opposed to generated) would depend
 *  on the current run-time severity threshold.
 *
 *  This is a complex mechanism and a few examples may help.
 *  (1) No output permitted under any circumstances.
 *      Use:  -DNO_CONSOLE_IO  or  -DMINIMUM_SEVERITY=6
 *  (2) Suppose you want to only allow error messages, and you don't
 *      want to permit info or warning messages at runtime.
 *      Use:  -DMINIMUM_SEVERITY=5
 *  (3) Suppose you want to only allow error messages by default,
 *      but you will permit this to be over-ridden at runtime.
 *      Use:  -DDEFAULT_SEVERITY=5
 *            and to allow info and warning override:
 *                 setMsgSeverity(L_SEVERITY_INFO);
 */

#ifdef  NO_CONSOLE_IO
  #undef MINIMUM_SEVERITY
  #undef DEFAULT_SEVERITY

  #define MINIMUM_SEVERITY      L_SEVERITY_NONE    /*!< Compile-time default */
  #define DEFAULT_SEVERITY      L_SEVERITY_NONE    /*!< Run-time default */

#else
  #ifndef MINIMUM_SEVERITY
    #define MINIMUM_SEVERITY    L_SEVERITY_INFO    /*!< Compile-time default */
  #endif

  #ifndef DEFAULT_SEVERITY
    #define DEFAULT_SEVERITY    MINIMUM_SEVERITY   /*!< Run-time default */
  #endif
#endif


/*!  The run-time message severity threshold is defined in utils1.c.  */
LEPT_DLL extern l_int32  LeptMsgSeverity;

/*
 * <pre>
 *  Usage
 *  =====
 *  Messages are of two types.
 *
 *  (1) The messages
 *      ERROR_INT(a,b,c)       : returns l_int32
 *      ERROR_FLOAT(a,b,c)     : returns l_float32
 *      ERROR_PTR(a,b,c)       : returns void*
 *  are used to return from functions and take a fixed set of parameters:
 *      a : <message string>
 *      b : procName
 *      c : <return value from function>
 *  where procName is the name of the local variable naming the function.
 *
 *  (2) The purely informational L_* messages
 *      L_ERROR(a,...)
 *      L_WARNING(a,...)
 *      L_INFO(a,...)
 *  do not take a return value, but they take at least two parameters:
 *      a  :  <message string> with optional format conversions
 *      v1 : procName    (this must be included as the first vararg)
 *      v2, ... :  optional varargs to match format converters in the message
 *
 *  To return an error from a function that returns void, use:
 *      L_ERROR(<message string>, procName, [...])
 *      return;
 *
 *  Implementation details
 *  ======================
 *  Messages are defined with the IF_SEV macro.  The first parameter is
 *  the message severity, the second is the function to call if the
 *  message is to be printed, and the third is the return value if the
 *  message is to be suppressed.  For example, we might have an
 *  informational message defined as:
 *
 *    IF_SEV(L_SEVERITY_INFO, fprintf(.......), 0)
 *
 *  The macro expands into a conditional.  Because the first comparison
 *  is between two constants, an optimizing compiler will remove either
 *  the comparison (if it's true) or the entire macro expansion (if it
 *  is false).  This means that there is no run-time overhead for
 *  messages whose severity falls below the minimum specified at compile
 *  time, and for others the overhead is one (not two) comparisons.
 *
 *  The L_nnn() macros below do not return a value, but because the
 *  conditional operator requires one for the false condition, we
 *  specify a void expression.
 * </pre>
 */

#ifdef  NO_CONSOLE_IO

  #define PROCNAME(name)
  #define ERROR_INT(a, b, c)            ((l_int32)(c))
  #define ERROR_FLOAT(a, b, c)          ((l_float32)(c))
  #define ERROR_PTR(a, b, c)            ((void *)(c))
  #define L_ERROR(a, ...)
  #define L_WARNING(a, ...)
  #define L_INFO(a, ...)

#else

  #define PROCNAME(name)              static const char procName[] = name
  #define IF_SEV(l, t, f) \
      ((l) >= MINIMUM_SEVERITY && (l) >= LeptMsgSeverity ? (t) : (f))

  #define ERROR_INT(a, b, c) \
      IF_SEV(L_SEVERITY_ERROR, returnErrorInt((a), (b), (c)), (l_int32)(c))
  #define ERROR_FLOAT(a, b, c) \
      IF_SEV(L_SEVERITY_ERROR, returnErrorFloat((a), (b), (c)), (l_float32)(c))
  #define ERROR_PTR(a, b, c) \
      IF_SEV(L_SEVERITY_ERROR, returnErrorPtr((a), (b), (c)), (void *)(c))

  #define L_ERROR(a, ...) \
      IF_SEV(L_SEVERITY_ERROR, \
             (void)lept_stderr("Error in %s: " a, __VA_ARGS__), \
             (void)0)
  #define L_WARNING(a, ...) \
      IF_SEV(L_SEVERITY_WARNING, \
             (void)lept_stderr("Warning in %s: " a, __VA_ARGS__), \
             (void)0)
  #define L_INFO(a, ...) \
      IF_SEV(L_SEVERITY_INFO, \
             (void)lept_stderr("Info in %s: " a, __VA_ARGS__), \
             (void)0)

#if 0  /* Alternative method for controlling L_* message output */
  #define L_ERROR(a, ...) \
    { if (L_SEVERITY_ERROR >= MINIMUM_SEVERITY && \
          L_SEVERITY_ERROR >= LeptMsgSeverity) \
          lept_stderr("Error in %s: " a, __VA_ARGS__) \
    }
  #define L_WARNING(a, ...) \
    { if (L_SEVERITY_WARNING >= MINIMUM_SEVERITY && \
          L_SEVERITY_WARNING >= LeptMsgSeverity) \
          lept_stderr("Warning in %s: " a, __VA_ARGS__) \
    }
  #define L_INFO(a, ...) \
    { if (L_SEVERITY_INFO >= MINIMUM_SEVERITY && \
          L_SEVERITY_INFO >= LeptMsgSeverity) \
          lept_stderr("Info in %s: " a, __VA_ARGS__) \
    }
#endif

#endif  /* NO_CONSOLE_IO */


/*------------------------------------------------------------------------*
 *              snprintf() renamed in MSVC (pre-VS2015)                   *
 *------------------------------------------------------------------------*/
#if defined _MSC_VER && _MSC_VER < 1900
#define snprintf(buf, size, ...)  _snprintf_s(buf, size, _TRUNCATE, __VA_ARGS__)
#endif


#endif /* LEPTONICA_ENVIRON_H */







k2pdfopt_v2.54/leptonica_mod/endianness.h

/* willus mod */
#if !defined (L_BIG_ENDIAN) && !defined (L_LITTLE_ENDIAN)
#define L_LITTLE_ENDIAN
#endif






