
michaelrsweet-pdfio-db93555/.cppcheck
// Bad CERT recommendation: C memory layout not determined by variable locations
cert-API01-C

// Cppcheck doesn't know enough about variables to know whether they are 
// uninitialized...
uninitvar

// Don't report non-const casts.  Inline suppression comments are not working,
// otherwise we'd be more selective...
cert-EXP05-C

// Not handling "(unsigned)~CONSTANT" properly...
cert-INT31-c

// fopen_s is NOT supported on POSIX platforms and DOES NOT APPLY for reading
// of files!
cert-MSC24-C

// Not sure why this is a thing...
preprocessorErrorDirective




michaelrsweet-pdfio-db93555/.lgtm.yml
queries:
  - exclude: cpp/toctou-race-condition




michaelrsweet-pdfio-db93555/CHANGES.md
Changes in PDFio
================


v1.0.0 (December 14, 2021)
--------------------------

- First stable release.


v1.0rc1 (November 30, 2021)
---------------------------

- Fixed a few stack/buffer overflow bugs discovered via fuzzing.


v1.0b2 (November 7, 2021)
-------------------------

- Added `pdfioFileCreateOutput` API to support streaming output of PDF
  (Issue #21)
- Fixed `all-shared` target (Issue #22)
- Fixed memory leaks (Issue #23)
- Updated `pdfioContentSetDashPattern` to accept `double` values (Issue #25)
- Added support for reading and writing encrypted PDFs (Issue #26)
- Fixed some issues identified by a Coverity scan.


v1.0b1 (August 30, 2021)
------------------------

- Initial release




michaelrsweet-pdfio-db93555/CODE_OF_CONDUCT.md
Code of Conduct
===============

My goal is to provide quality open source software that everyone can use.
While I may not be able to address every request or accept every contribution
to this project, I will do my best to develop and maintain it for the common
good.  As part of the open source community, I expect everyone to:

- Be friendly and patient.
- Be respectful, even if we disagree.
- Be honest.
- Be accepting of all people.
- Fully explain your concerns, issues, or ideas.




michaelrsweet-pdfio-db93555/CONTRIBUTING.md
Contributing to PDFio
=====================

PDFio is developed and distributed as open source software under the Apache
License, Version 2.0.  Contributions should be submitted as pull requests on
the Github site:

    http://github.com/michaelrsweet/pdfio/pulls


Contents
--------

- [Build System](#build-system)
- [Version Numbering](#version-numbering)
- [Coding Guidelines](#coding-guidelines)
  - [Source Files](#source-files)
  - [Header Files](#header-files)
  - [Comments](#comments)
  - [Indentation](#indentation)
  - [Spacing](#spacing)
  - [Return Values](#return-values)
  - [Functions](#functions)
  - [Variables](#variables)
  - [Types](#types)
  - [Structures](#structures)
  - [Constants](#constants)
- [Shell Script Guidelines](#shell-script-guidelines)
- [Makefile Guidelines](#makefile-guidelines)
  - [General Organization](#general-organization)
  - [Makefile Documentation](#makefile-documentation)
  - [Portable Makefile Construction](#portable-makefile-construction)
  - [Standard Variables](#standard-variables)
  - [Standard Targets](#standard-targets)
  - [Object Files](#object-files)
  - [Programs](#programs)
  - [Static Libraries](#static-libraries)
  - [Shared Libraries](#shared-libraries)
  - [Dependencies](#dependencies)
  - [Install/Uninstall Support](#installuninstall-support)


Build System
------------

The build system uses a simple POSIX makefile to build a static or shared
library.  To improve portability, makefiles *must not* make use of features
unique to GNU make.  See the [Makefile Guidelines](#makefile-guidelines) section
for a description of the allowed make features and makefile guidelines.

An Xcode project is provided for macOS/iOS developers, and a Visual Studio
solution and projects for Windows developers.


Version Numbering
-----------------

PDFio uses a three-part version number separated by periods to represent the
major, minor, and patch release numbers.  Major release numbers indicate large
design changes or backwards-incompatible changes to the library.  Minor release
numbers indicate new features and other smaller changes which are backwards-
compatible with previous releases.  Patch numbers indicate bug fixes to the
previous feature or patch release.

Production releases use the plain version numbers:

    MAJOR.MINOR.PATCH
    1.0.0
    1.0.1
    1.0.2
    ...
    1.1.0
    ...
    2.0.0

The first production release in a MAJOR.MINOR series (MAJOR.MINOR.0) is called
a feature release.  Feature releases are the only releases that may contain new
features.  Subsequent production releases in a MAJOR.MINOR series may only
contain bug fixes.

Beta-test releases are identified by appending the letter B to the major and
minor version numbers followed by the beta release number:

    MAJOR.MINORbNUMBER
    1.0b1

Release candidates are identified by appending the letters RC to the major and
minor version numbers followed by the release candidate number:

    MAJOR.MINORrcNUMBER
    1.0rc1

> Note: While the beta/release candidate syntax is *not* strictly compatible
> with [Semantic Versioning](https://semver.org), it is better supported by the
> various traditional package formats. When packaging a pre-release version of
> PDFio in a format that requires the use of semantic version numbers, the
> version number should simply be converted to the form "MAJOR.MINOR.0-suffix".


Coding Guidelines
-----------------

Contributed source code must follow the guidelines below.  While the examples
are for C source files, source code for other languages should conform to the
same guidelines as allowed by the language.


### Source Files

All source files names must be 16 characters or less in length to ensure
compatibility with older UNIX filesystems.  Source files containing functions
have an extension of ".c" for C source files.  All "include" files have an
extension of ".h".  Tabs are set to 8 characters or columns.

The top of each source file contains a header giving the purpose or nature of
the source file and the copyright and licensing notice:

    //
    // Description of file contents.
    //
    // Copyright YYYY by AUTHOR.
    //
    // Licensed under Apache License v2.0.  See the file "LICENSE" for more
    // information.
    //


### Header Files

Private API header files must be named with the suffix "-private", for example
the "pdfio.h" header file defines all of the public APIs while the
"pdfio-private.h" header file defines all of the private APIs.  Typically a
private API header file will include the corresponding public API header file.


### Comments

All source code utilizes block comments within functions to describe the
operations being performed by a group of statements; avoid putting a comment
per line unless absolutely necessary, and then consider refactoring the code
so that it is not necessary.  C source files use the C99 comment format
("// comment"):

    // Clear the state array before we begin...
    for (i = 0; i < (sizeof(array) / sizeof(sizeof(array[0])); i ++)
      array[i] = PDFIO_STATE_IDLE;

    // Wait for state changes on another thread...
    do
    {
      for (i = 0; i < (sizeof(array) / sizeof(sizeof(array[0])); i ++)
        if (array[i] != PDFIO_STATE_IDLE)
          break;

      if (i == (sizeof(array) / sizeof(array[0])))
        sleep(1);
    } while (i == (sizeof(array) / sizeof(array[0])));


### Indentation

All code blocks enclosed by brackets begin with the opening brace on a new
line.  The code then follows starting on a new line after the brace and is
indented 2 spaces.  The closing brace is then placed on a new line following
the code at the original indentation:

    {
      int i; // Looping var

      // Process foobar values from 0 to 999...
      for (i = 0; i < 1000; i ++)
      {
        do_this(i);
        do_that(i);
      }
    }

Single-line statements following "do", "else", "for", "if", and "while" are
indented 2 spaces as well.  Blocks of code in a "switch" block are indented 4
spaces after each "case" and "default" case:

    switch (array[i])
    {
      case PDFIO_STATE_IDLE :
          do_this(i);
          do_that(i);
          break;

      default :
          do_nothing(i);
          break;
    }


### Spacing

A space follows each reserved word such as `if`, `while`, etc.  Spaces are not
inserted between a function name and the arguments in parenthesis.


### Return Values

Parenthesis surround values returned from a function:

    return (PDFIO_STATE_IDLE);


### Functions

Functions with a global scope have a lowercase prefix followed by capitalized
words, e.g., `pdfioDoThis`, `pdfioDoThat`, `pdfioDoSomethingElse`, etc.  Private
global functions begin with a leading underscore, e.g., `_pdfioDoThis`,
`_pdfioDoThat`, etc.

Functions with a local scope are declared static with lowercase names and
underscores between words, e.g., `do_this`, `do_that`, `do_something_else`, etc.

Function names follow the following pattern:

- "pdfioFooCreate" to create a Foo object,
- "pdfioFooDelete" to destroy (free) a Foo object,
- "pdfioFooGetBar" to get data element Bar from object Foo,
- "pdfioFooIsBar" to test condition Bar for object Foo, and
- "pdfioFooSetBar" to set data element Bar in object Foo.
- "pdfioFooVerb" to take an action with object Foo.

Each function begins with a comment header describing what the function does,
the possible input limits (if any), the possible output values (if any), and
any special information needed:

    //
    // 'pdfioDoThis()' - Short description of function.
    //
    // Longer documentation for function with examples using a subset of
    // markdown.  This is a bulleted list:
    //
    // - One fish
    // - Two fish
    // - Red fish
    // - Blue fish
    //
    // > *Note:* Special notes for developer should be markdown block quotes.
    //

    float                  // O - Inverse power value, 0.0 <= y <= 1.1
    pdfioDoThis(float x)   // I - Power value (0.0 <= x <= 1.1)
    {
      ...
      return (y);
    }

Return/output values are indicated using an "O" prefix, input values are
indicated using the "I" prefix, and values that are both input and output use
the "IO" prefix for the corresponding in-line comment.

The [`codedoc` documentation generator][1] also understands the following
special text in the function description comment:

    @deprecated@         - Marks the function as deprecated (not recommended
                           for new development and scheduled for removal)
    @since version@      - Marks the function as new in the specified version.
    @private@            - Marks the function as private (same as starting the
                           function name with an underscore)

[1]: https://www.msweet.org/codedoc


### Variables

Variables with a global scope are capitalized, e.g., `ThisVariable`,
`ThatVariable`, `ThisStateVariable`, etc.  Globals *must not* be used in the
PDFio library.

Variables with a local scope are lowercase with underscores between words,
e.g., `this_variable`, `that_variable`, etc.  Any "local global" variables
shared by functions within a source file are declared static.

Each variable is declared on a separate line and is immediately followed by a
comment block describing the variable:

    int         ThisVariable;    // The current state of this
    static int  that_variable;   // The current state of that


### Types

All type names are lowercase with underscores between words and `_t` appended
to the end of the name, e.g., `pdfio_this_type_t`, `pdfio_that_type_t`, etc.
Type names start with the "pdfio\_" prefix to avoid conflicts with system types.
Private type names start with an underscore, e.g., `_pdfio_this_t`,
`_pdfio_that_t`, etc.

Each type has a comment block immediately after the typedef:

    typedef int pdfio_this_type_t;  // This type is for foobar options.


### Structures

All structure names are lowercase with underscores between words and `_s`
appended to the end of the name, e.g., `pdfio_this_s`, `pdfio_that_s`, etc.
Structure names start with the "pdfio\_" prefix to avoid conflicts with system
types.  Private structure names start with an underscore, e.g., `_pdfio_this_s`,
`_pdfio_that_s`, etc.

Each structure has a comment block immediately after the struct and each member
is documented similar to the variable naming policy above:

    struct pdfio_this_struct_s // This structure is for foobar options.
    {
      int this_member;         // Current state for this
      int that_member;         // Current state for that
    };

One common design pattern is to define a private structure with a public
typedef, for example:

    // In public header
    typedef struct _pdfio_foo_s pdfio_foo_t // Foo object

    // In private header
    struct _pdfio_foo_s        // Foo object
    {
      int this_member;         // Current state for this
      int that_member;         // Current state for that
    };


### Constants

All constant names are uppercase with underscores between words, e.g.,
`PDFIO_THIS_CONSTANT`, `PDFIO_THAT_CONSTANT`, etc.  Constants begin with the
"PDFio\_" prefix to avoid conflicts with system constants.  Private constants
start with an underscore, e.g., `_PDFIO_THIS_CONSTANT`,
`_PDFIO_THAT_CONSTANT`, etc.

Typed enumerations should be used whenever possible to allow for type checking
by the compiler.  The constants for typed enumerations must match the type name
in uppercase, for example a `pdfio_foo_e` enumeration has constant names
starting with `PDFIO_FOO_`.

Comment blocks immediately follow each constant:

    typedef enum pdfio_style_e  // Style enumerations
    {
      PDFIO_STYLE_THIS,         // This style
      PDFIO_STYLE_THAT          // That style
    } pdfio_style_t;


Shell Script Guidelines
-----------------------

All shell scripts in PDFio must conform to the [POSIX shell][POSIX-SHELL]
command language and should restrict their dependence on non-POSIX utility
commands.

[POSIX-SHELL]: https://pubs.opengroup.org/onlinepubs/9699919799/utilities/V3_chap02.html#tag_18


Makefile Guidelines
-------------------

PDFio uses a single [POSIX makefile][POSIX-MAKE] to build it.  GNU make
extensions MUST NOT be used.

[POSIX-MAKE]: https://pubs.opengroup.org/onlinepubs/9699919799/utilities/make.html

The following variables are defined in the makefile:

- `AR`; the static library archiver command,
- `ARFLAGS`; options for the static library archiver command,
- `CC`; the C compiler command,
- `CFLAGS`; options for the C compiler command,
- `CODESIGN_IDENTITY`: the code signing identity,
- `COMMONFLAGS`; common compiler optimization options,
- `DESTDIR`/`DSTROOT`: the destination root directory when installing.
- `DSO`; the shared library building command,
- `DSOFLAGS`; options for the shared library building command,
- `DSONAME`: the root name of the shared library
- `LDFLAGS`; options for the linker,
- `LIBS`; libraries for all programs,
- `prefix`; the installation prefix directory,
- `RANLIB`; the static library indexing command,
- `SHELL`; the sh (POSIX shell) command,
- `VERSION`: the library version number.

The following standard targets are defined in the makefile:

- `all`; creates the static library and unit test program.
- `all-shared`; creates a shared library appropriate for the local system.
- `clean`; removes all target programs libraries, documentation files, and
  object files,
- `debug`: creates a clean build of the static library and unit test program
  with debug printfs and the clang address sanitizer enabled.
- `install`; installs all distribution files in their corresponding locations.
- `install-shared`; same as `install` but also installs the shared library.
- `test`; runs the unit test program, building it as needed.




michaelrsweet-pdfio-db93555/LICENSE

                                 Apache License
                           Version 2.0, January 2004
                        http://www.apache.org/licenses/

   TERMS AND CONDITIONS FOR USE, REPRODUCTION, AND DISTRIBUTION

   1. Definitions.

      "License" shall mean the terms and conditions for use, reproduction,
      and distribution as defined by Sections 1 through 9 of this document.

      "Licensor" shall mean the copyright owner or entity authorized by
      the copyright owner that is granting the License.

      "Legal Entity" shall mean the union of the acting entity and all
      other entities that control, are controlled by, or are under common
      control with that entity. For the purposes of this definition,
      "control" means (i) the power, direct or indirect, to cause the
      direction or management of such entity, whether by contract or
      otherwise, or (ii) ownership of fifty percent (50%) or more of the
      outstanding shares, or (iii) beneficial ownership of such entity.

      "You" (or "Your") shall mean an individual or Legal Entity
      exercising permissions granted by this License.

      "Source" form shall mean the preferred form for making modifications,
      including but not limited to software source code, documentation
      source, and configuration files.

      "Object" form shall mean any form resulting from mechanical
      transformation or translation of a Source form, including but
      not limited to compiled object code, generated documentation,
      and conversions to other media types.

      "Work" shall mean the work of authorship, whether in Source or
      Object form, made available under the License, as indicated by a
      copyright notice that is included in or attached to the work
      (an example is provided in the Appendix below).

      "Derivative Works" shall mean any work, whether in Source or Object
      form, that is based on (or derived from) the Work and for which the
      editorial revisions, annotations, elaborations, or other modifications
      represent, as a whole, an original work of authorship. For the purposes
      of this License, Derivative Works shall not include works that remain
      separable from, or merely link (or bind by name) to the interfaces of,
      the Work and Derivative Works thereof.

      "Contribution" shall mean any work of authorship, including
      the original version of the Work and any modifications or additions
      to that Work or Derivative Works thereof, that is intentionally
      submitted to Licensor for inclusion in the Work by the copyright owner
      or by an individual or Legal Entity authorized to submit on behalf of
      the copyright owner. For the purposes of this definition, "submitted"
      means any form of electronic, verbal, or written communication sent
      to the Licensor or its representatives, including but not limited to
      communication on electronic mailing lists, source code control systems,
      and issue tracking systems that are managed by, or on behalf of, the
      Licensor for the purpose of discussing and improving the Work, but
      excluding communication that is conspicuously marked or otherwise
      designated in writing by the copyright owner as "Not a Contribution."

      "Contributor" shall mean Licensor and any individual or Legal Entity
      on behalf of whom a Contribution has been received by Licensor and
      subsequently incorporated within the Work.

   2. Grant of Copyright License. Subject to the terms and conditions of
      this License, each Contributor hereby grants to You a perpetual,
      worldwide, non-exclusive, no-charge, royalty-free, irrevocable
      copyright license to reproduce, prepare Derivative Works of,
      publicly display, publicly perform, sublicense, and distribute the
      Work and such Derivative Works in Source or Object form.

   3. Grant of Patent License. Subject to the terms and conditions of
      this License, each Contributor hereby grants to You a perpetual,
      worldwide, non-exclusive, no-charge, royalty-free, irrevocable
      (except as stated in this section) patent license to make, have made,
      use, offer to sell, sell, import, and otherwise transfer the Work,
      where such license applies only to those patent claims licensable
      by such Contributor that are necessarily infringed by their
      Contribution(s) alone or by combination of their Contribution(s)
      with the Work to which such Contribution(s) was submitted. If You
      institute patent litigation against any entity (including a
      cross-claim or counterclaim in a lawsuit) alleging that the Work
      or a Contribution incorporated within the Work constitutes direct
      or contributory patent infringement, then any patent licenses
      granted to You under this License for that Work shall terminate
      as of the date such litigation is filed.

   4. Redistribution. You may reproduce and distribute copies of the
      Work or Derivative Works thereof in any medium, with or without
      modifications, and in Source or Object form, provided that You
      meet the following conditions:

      (a) You must give any other recipients of the Work or
          Derivative Works a copy of this License; and

      (b) You must cause any modified files to carry prominent notices
          stating that You changed the files; and

      (c) You must retain, in the Source form of any Derivative Works
          that You distribute, all copyright, patent, trademark, and
          attribution notices from the Source form of the Work,
          excluding those notices that do not pertain to any part of
          the Derivative Works; and

      (d) If the Work includes a "NOTICE" text file as part of its
          distribution, then any Derivative Works that You distribute must
          include a readable copy of the attribution notices contained
          within such NOTICE file, excluding those notices that do not
          pertain to any part of the Derivative Works, in at least one
          of the following places: within a NOTICE text file distributed
          as part of the Derivative Works; within the Source form or
          documentation, if provided along with the Derivative Works; or,
          within a display generated by the Derivative Works, if and
          wherever such third-party notices normally appear. The contents
          of the NOTICE file are for informational purposes only and
          do not modify the License. You may add Your own attribution
          notices within Derivative Works that You distribute, alongside
          or as an addendum to the NOTICE text from the Work, provided
          that such additional attribution notices cannot be construed
          as modifying the License.

      You may add Your own copyright statement to Your modifications and
      may provide additional or different license terms and conditions
      for use, reproduction, or distribution of Your modifications, or
      for any such Derivative Works as a whole, provided Your use,
      reproduction, and distribution of the Work otherwise complies with
      the conditions stated in this License.

   5. Submission of Contributions. Unless You explicitly state otherwise,
      any Contribution intentionally submitted for inclusion in the Work
      by You to the Licensor shall be under the terms and conditions of
      this License, without any additional terms or conditions.
      Notwithstanding the above, nothing herein shall supersede or modify
      the terms of any separate license agreement you may have executed
      with Licensor regarding such Contributions.

   6. Trademarks. This License does not grant permission to use the trade
      names, trademarks, service marks, or product names of the Licensor,
      except as required for reasonable and customary use in describing the
      origin of the Work and reproducing the content of the NOTICE file.

   7. Disclaimer of Warranty. Unless required by applicable law or
      agreed to in writing, Licensor provides the Work (and each
      Contributor provides its Contributions) on an "AS IS" BASIS,
      WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or
      implied, including, without limitation, any warranties or conditions
      of TITLE, NON-INFRINGEMENT, MERCHANTABILITY, or FITNESS FOR A
      PARTICULAR PURPOSE. You are solely responsible for determining the
      appropriateness of using or redistributing the Work and assume any
      risks associated with Your exercise of permissions under this License.

   8. Limitation of Liability. In no event and under no legal theory,
      whether in tort (including negligence), contract, or otherwise,
      unless required by applicable law (such as deliberate and grossly
      negligent acts) or agreed to in writing, shall any Contributor be
      liable to You for damages, including any direct, indirect, special,
      incidental, or consequential damages of any character arising as a
      result of this License or out of the use or inability to use the
      Work (including but not limited to damages for loss of goodwill,
      work stoppage, computer failure or malfunction, or any and all
      other commercial damages or losses), even if such Contributor
      has been advised of the possibility of such damages.

   9. Accepting Warranty or Additional Liability. While redistributing
      the Work or Derivative Works thereof, You may choose to offer,
      and charge a fee for, acceptance of support, warranty, indemnity,
      or other liability obligations and/or rights consistent with this
      License. However, in accepting such obligations, You may act only
      on Your own behalf and on Your sole responsibility, not on behalf
      of any other Contributor, and only if You agree to indemnify,
      defend, and hold each Contributor harmless for any liability
      incurred by, or claims asserted against, such Contributor by reason
      of your accepting any such warranty or additional liability.

   END OF TERMS AND CONDITIONS

   APPENDIX: How to apply the Apache License to your work.

      To apply the Apache License to your work, attach the following
      boilerplate notice, with the fields enclosed by brackets "[]"
      replaced with your own identifying information. (Don't include
      the brackets!)  The text should be enclosed in the appropriate
      comment syntax for the file format. We also recommend that a
      file or class name and description of purpose be included on the
      same "printed page" as the copyright notice for easier
      identification within third-party archives.

   Copyright [yyyy] [name of copyright owner]

   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.




michaelrsweet-pdfio-db93555/Makefile
#
# Makefile for PDFio.
#
# Copyright © 2021 by Michael R Sweet.
#
# Licensed under Apache License v2.0.  See the file "LICENSE" for more
# information.
#

# POSIX makefile
.POSIX:

# Variables...
AR		=	ar
ARFLAGS		=	cr
CC		=	cc
CFLAGS		=
CODESIGN_IDENTITY =	Developer ID
COMMONFLAGS	=	-Os -g
#COMMONFLAGS	=	-O0 -g -fsanitize=address
CPPFLAGS	=	'-DPDFIO_VERSION="$(VERSION)"'
DESTDIR		=	$(DSTROOT)
DSO		=	cc
DSOFLAGS	=
DSONAME		=
LDFLAGS		=
LIBS		=	-lm -lz
RANLIB		=	ranlib
VERSION		=	1.0.0
prefix		=	/usr/local


# Base rules
.SUFFIXES:	.c .h .o
.c.o:
	$(CC) $(CFLAGS) $(CPPFLAGS) $(COMMONFLAGS) -c $<


# Files
PUBHEADERS	=	\
			pdfio.h \
			pdfio-content.h
PUBOBJS		=	\
			pdfio-aes.o \
			pdfio-array.o \
			pdfio-common.o \
			pdfio-content.o \
			pdfio-crypto.o \
			pdfio-dict.o \
			pdfio-file.o \
			pdfio-md5.o \
			pdfio-object.o \
			pdfio-page.o \
			pdfio-rc4.o \
			pdfio-sha256.o \
			pdfio-stream.o \
			pdfio-string.o \
			pdfio-token.o \
			pdfio-value.o
LIBOBJS		=	\
			$(PUBOBJS) \
			ttf.o
OBJS		=	\
			$(LIBOBJS) \
			testpdfio.o
TARGETS		=	\
			$(DSONAME) \
			libpdfio.a \
			testpdfio


# Make everything
all:		$(TARGETS)

all-shared:
	if test `uname` = Darwin; then \
		$(MAKE) DSONAME="libpdfio.1.dylib" -$(MAKEFLAGS) all; \
	else \
		$(MAKE) COMMONFLAGS="-g -Os -fPIC" DSONAME="libpdfio.so.1" -$(MAKEFLAGS) all; \
	fi

debug:
	$(MAKE) -$(MAKEFLAGS) COMMONFLAGS="-g -fsanitize=address -DDEBUG=1" clean all


# Clean everything
clean:
	rm -f $(TARGETS) $(OBJS)


# Install everything
install:	$(TARGETS)
	-mkdir -p $(DESTDIR)$(prefix)/include
	cp $(PUBHEADERS) $(DESTDIR)$(prefix)/include
	-mkdir -p $(DESTDIR)$(prefix)/lib
	cp libpdfio.a $(DESTDIR)$(prefix)/lib
	$(RANLIB) $(DESTDIR)$(prefix)/lib/libpdfio.a
	if test "x$(DSONAME)" = xlibpdfio.so.1; then \
		cp $(DSONAME) $(DESTDIR)$(prefix)/lib; \
		ln -sf libpdfio.so.1 $(DESTDIR)$(prefix)/lib/libpdfio.so; \
	elif test "x$(DSONAME)" = xlibpdfio.1.dylib; then \
		cp $(DSONAME) $(DESTDIR)$(prefix)/lib; \
		codesign -s "$(CODESIGN_IDENTITY)" -o runtime --timestamp $(DESTDIR)$(prefix)/lib/libpdfio.1.dylib; \
		ln -sf libpdfio.1.dylib $(DESTDIR)$(prefix)/lib/libpdfio.dylib; \
	fi
	-mkdir -p $(DESTDIR)$(prefix)/lib/pkgconfig
	echo 'prefix="$(prefix)"' >$(DESTDIR)$(prefix)/lib/pkgconfig/pdfio.pc
	echo 'Version: $(VERSION)' >>$(DESTDIR)$(prefix)/lib/pkgconfig/pdfio.pc
	cat pdfio.pc.in >>$(DESTDIR)$(prefix)/lib/pkgconfig/pdfio.pc
	-mkdir -p $(DESTDIR)$(prefix)/share/doc/pdfio
	cp doc/pdfio.html doc/pdfio-512.png LICENSE NOTICE $(DESTDIR)$(prefix)/share/doc/pdfio
	-mkdir -p $(DESTDIR)$(prefix)/share/man/man3
	cp doc/pdfio.3 $(DESTDIR)$(prefix)/share/man/man3

install-shared:
	if test `uname` = Darwin; then \
		$(MAKE) DSONAME="libpdfio.1.dylib" -$(MAKEFLAGS) install; \
	else
		$(MAKE) DSONAME="libpdfio.so.1" -$(MAKEFLAGS) install; \
	fi


# Test everything
test:	testpdfio
	./testpdfio

valgrind:	testpdfio
	valgrind --leak-check=full ./testpdfio


# pdfio library
libpdfio.a:		$(LIBOBJS)
	$(AR) $(ARFLAGS) $@ $(LIBOBJS)
	$(RANLIB) $@

libpdfio.so.1:		$(LIBOBJS)
	$(CC) $(DSOFLAGS) $(COMMONFLAGS) -shared -o $@ -Wl,-soname,$@ $(LIBOBJS) $(LIBS)

libpdfio.1.dylib:	$(LIBOBJS)
	$(CC) $(DSOFLAGS) $(COMMONFLAGS) -dynamiclib -o $@ -install_name $(prefix)/lib/$@ -current_version $(VERSION) -compatibility_version 1.0 $(LIBOBJS) $(LIBS)


# pdfio1.def (Windows DLL exports file...)
#
# I'd love to use __declspec(dllexport) but MS puts it before the function
# declaration instead of after like everyone else, and it breaks Codedoc and
# other tools I rely on...
pdfio1.def: $(LIBOBJS) Makefile
	echo Generating $@...
	echo "LIBRARY pdfio1" >$@
	echo "VERSION 1.0" >>$@
	echo "EXPORTS" >>$@
	nm $(LIBOBJS) 2>/dev/null | grep "T _" | awk '{print $$3}' | \
		grep -v '^_ttf' | sed -e '1,$$s/^_//' | sort >>$@


# pdfio test program
testpdfio:		testpdfio.o libpdfio.a
	$(CC) $(LDFLAGS) $(COMMONFLAGS) -o $@ testpdfio.o libpdfio.a $(LIBS)


# Dependencies
$(OBJS):		pdfio.h pdfio-private.h Makefile
pdfio-content.o:	pdfio-content.h ttf.h
ttf.o:			ttf.h

# Make documentation using Codedoc <https://www.msweet.org/codedoc>
DOCFLAGS	=	\
			--author "Michael R Sweet" \
			--copyright "Copyright (c) 2021 by Michael R Sweet" \
			--docversion $(VERSION)

.PHONY: doc
doc:
	codedoc $(DOCFLAGS) --title "PDFio Programming Manual v$(VERSION)" $(PUBHEADERS) $(PUBOBJS:.o=.c) --body doc/pdfio.md --coverimage doc/pdfio-512.png pdfio.xml >doc/pdfio.html
	codedoc $(DOCFLAGS) --title "PDFio Programming Manual v$(VERSION)" --body doc/pdfio.md --coverimage doc/pdfio-epub.png pdfio.xml --epub doc/pdfio.epub
	codedoc $(DOCFLAGS) --title "pdf read/write library" --man pdfio --section 3 --body doc/pdfio.md pdfio.xml >doc/pdfio.3
	rm -f pdfio.xml


# Fuzz-test the library <>
.PHONY: afl
afl:
	$(MAKE) -$(MAKEFLAGS) CC="afl-clang-fast" COMMONFLAGS="-g" clean all
	test afl-output || rm -rf afl-output
	afl-fuzz -x afl-pdf.dict -i afl-input -o afl-output -V 600 -e pdf -t 5000 ./testpdfio @@


# Analyze code with the Clang static analyzer <https://clang-analyzer.llvm.org>
clang:
	clang $(CPPFLAGS) --analyze $(OBJS:.o=.c) 2>clang.log
	rm -rf $(OBJS:.o=.plist)
	test -s clang.log && (echo "$(GHA_ERROR)Clang detected issues."; echo ""; cat clang.log; exit 1) || exit 0


# Analyze code using Cppcheck <http://cppcheck.sourceforge.net>
cppcheck:
	cppcheck $(CPPFLAGS) --template=gcc --addon=cert.py --suppressions-list=.cppcheck $(OBJS:.o=.c) 2>cppcheck.log
	test -s cppcheck.log && (echo "$(GHA_ERROR)Cppcheck detected issues."; echo ""; cat cppcheck.log; exit 1) || exit 0
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PDFio - PDF Read/Write Library

Copyright © 2021 by Michael R Sweet.

(Optional) Exceptions to the Apache 2.0 License:
================================================

As an exception, if, as a result of your compiling your source code, portions
of this Software are embedded into an Object form of such source code, you
may redistribute such embedded portions in such Object form without complying
with the conditions of Sections 4(a), 4(b) and 4(d) of the License.

In addition, if you combine or link compiled forms of this Software with
software that is licensed under the GPLv2 ("Combined Software") and if a
court of competent jurisdiction determines that the patent provision (Section
3), the indemnity provision (Section 9) or other Section of the License
conflicts with the conditions of the GPLv2, you may retroactively and
prospectively choose to deem waived or otherwise exclude such Section(s) of
the License, but only in their entirety and only with respect to the Combined
Software.




michaelrsweet-pdfio-db93555/README.md
pdfio - PDF Read/Write Library
==============================

![Version](https://img.shields.io/github/v/release/michaelrsweet/pdfio?include_prereleases)
![Apache 2.0](https://img.shields.io/github/license/michaelrsweet/pdfio)
[![Build](https://github.com/michaelrsweet/pdfio/workflows/Build/badge.svg)](https://github.com/michaelrsweet/pdfio/actions/workflows/build.yml)
[![Coverity Scan Status](https://img.shields.io/coverity/scan/22385.svg)](https://scan.coverity.com/projects/michaelrsweet-pdfio)
[![LGTM Grade](https://img.shields.io/lgtm/grade/cpp/github/michaelrsweet/pdfio)](https://lgtm.com/projects/g/michaelrsweet/pdfio/context:cpp)
[![LGTM Alerts](https://img.shields.io/lgtm/alerts/github/michaelrsweet/pdfio)](https://lgtm.com/projects/g/michaelrsweet/pdfio/)

PDFio is a simple C library for reading and writing PDF files.  The primary
goals of PDFio are:

- Read and write any version of PDF file
- Provide access to pages, objects, and streams within a PDF file
- Support reading and writing of encrypted PDF files
- Extract or embed useful metadata (author, creator, page information, etc.)
- "Filter" PDF files, for example to extract a range of pages or to embed fonts
  that are missing from a PDF
- Provide access to objects used for each page

PDFio is *not* concerned with rendering or viewing a PDF file, although a PDF
RIP or viewer could be written using it.


Requirements
------------

PDFio requires the following to build the software:

- A C99 compiler such as Clang, GCC, or MS Visual C
- A POSIX-compliant `make` program
- ZLIB (<https://www.zlib.net>) 1.0 or higher

IDE files for Xcode (macOS/iOS) and Visual Studio (Windows) are also provided.


Documentation
-------------

See the man page (`pdfio.3`), frequently ask questions (`FAQ.md`), and full HTML
documentation (`pdfio.html`) for information on using PDFio.


Installing pdfio
----------------

PDFio comes with a portable makefile that will work on any POSIX-compliant
system with ZLIB installed.  To make it, run:

    make all

To test it, run:

    make test

To install it, run:

    make install

If you want a shared library, run:

    make all-shared
    make install-shared

The default installation location is "/usr/local".  Pass the `prefix` variable
to make to install it to another location:

    make install prefix=/some/other/directory

The makefile installs the pdfio header to "${prefix}/include", the library to
"${prefix}/lib", the `pkg-config` file to "${prefix}/lib/pkgconfig", the man
page to "${prefix}/share/man/man3", and the documentation to
"${prefix}/share/doc/pdfio".

The makefile supports the following variables that can be specified in the make
command or as environment variables:

- `AR`: the library archiver (default "ar")
- `ARFLAGS`: options for the library archiver (default "cr")
- `CC`: the C compiler (default "cc")
- `CFLAGS`: options for the C compiler (default "")
- `CODESIGN_IDENTITY`: the identity to use when code signing the shared library
  on macOS (default "Developer ID")
- `COMMONFLAGS`: options for the C compiler and linker (typically architecture
  and optimization options, default is "-Os -g")
- `CPPFLAGS`: options for the C preprocessor (default "")
- `DESTDIR` and `DSTROOT`: specifies a root directory when installing
  (default is "", specify only one)
- `DSOFLAGS`: options for the C compiler when linking the shared library
  (default "")
- `LDFLAGS`: options for the C compiler when linking the test programs
  (default "")
- `LIBS`: library options when linking the test programs (default "-lz")
- `RANLIB`: program that generates a table-of-contents in a library
  (default "ranlib")
- `prefix`: specifies the installation directory (default "/usr/local")


Visual Studio Project
---------------------

The Visual Studio solution ("pdfio.sln") is provided for Windows developers and
generates the PDFIO1 DLL.  You can also use NuGet to install the `pdfio_native`
package.


Xcode Project
-------------

There is also an Xcode project ("pdfio.xcodeproj") you can use on macOS which
generates a static library that will be installed under "/usr/local" with:

    sudo xcodebuild install

You can reproduce this with the makefile using:

    sudo make COMMONFLAGS="-Os -mmacosx-version-min=10.14 -arch x86_64 -arch arm64" install


Legal Stuff
-----------

PDFio is Copyright © 2021 by Michael R Sweet.

This software is licensed under the Apache License Version 2.0 with an
(optional) exception to allow linking against GPL2/LGPL2 software.  See the
files "LICENSE" and "NOTICE" for more information.
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Security Policy
===============

This file describes how security issues are reported and handled, and what the
expectations are for security issues reported to this project.


Responsible Disclosure
----------------------

With *responsible disclosure*, a security issue (and its fix) is disclosed only
after a mutually-agreed period of time (the "embargo date").  The issue and fix
are shared amongst and reviewed by the key stakeholders (Linux distributions,
OS vendors, etc.) and the CERT/CC.  Fixes are released to the public on the
agreed-upon date.

> Responsible disclosure applies only to production releases.  A security
> vulnerability that only affects unreleased code can be fixed immediately
> without coordination.  Vendors *should not* package and release unstable
> snapshots, beta releases, or release candidates of this software.


Supported Versions
------------------

All production releases of this software are subject to this security policy.  A
production release is tagged and given a semantic version number of the form:

    MAJOR.MINOR.PATCH

where "MAJOR" is an integer starting at 1 and "MINOR" and "PATCH" are integers
starting at 0.  A feature release has a "PATCH" value of 0, for example:

    1.0.0
    1.1.0
    2.0.0

Beta releases and release candidates are *not* prodution releases and use
semantic version numbers of the form:

    MAJOR.MINORbNUMBER
    MAJOR.MINORrcNUMBER

where "MAJOR" and "MINOR" identify the new feature release version number and
"NUMBER" identifies a beta or release candidate number starting at 1, for
example:

    1.0b1
    1.0b2
    1.0rc1


Reporting a Vulnerability
-------------------------

Report all security issues to "security AT msweet.org".  Expect a response
within 5 business days.  Any proposed embargo date should be at least 30 days
and no more than 90 days in the future.


PGP Public Key
--------------

The following PGP public key can be used for signing security messages.

```
-----BEGIN PGP PUBLIC KEY BLOCK-----
Comment: GPGTools - https://gpgtools.org
=0GzT
-----END PGP PUBLIC KEY BLOCK-----
```
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.TH pdfio 3 "pdf read/write library" "2021-12-14" "pdf read/write library"
.SH NAME
pdfio \- pdf read/write library
.SH Introduction
.PP
PDFio is a simple C library for reading and writing PDF files. The primary goals of pdfio are:
.IP \(bu 5
.PP
Read and write any version of PDF file

.IP \(bu 5
.PP
Provide access to pages, objects, and streams within a PDF file

.IP \(bu 5
.PP
Support reading and writing of encrypted PDF files

.IP \(bu 5
.PP
Extract or embed useful metadata (author, creator, page information, etc.)

.IP \(bu 5
.PP
"Filter" PDF files, for example to extract a range of pages or to embed fonts that are missing from a PDF

.IP \(bu 5
.PP
Provide access to objects used for each page


.PP
PDFio is
.I not
 concerned with rendering or viewing a PDF file, although a PDF RIP or viewer could be written using it.
.PP
PDFio is Copyright \[co] 2021 by Michael R Sweet and is licensed under the Apache License Version 2.0 with an (optional) exception to allow linking against GPL2/LGPL2 software. See the files "LICENSE" and "NOTICE" for more information.
.SS Requirements
.PP
PDFio requires the following to build the software:
.IP \(bu 5
.PP
A C99 compiler such as Clang, GCC, or MS Visual C

.IP \(bu 5
.PP
A POSIX\-compliant make program

.IP \(bu 5
.PP
ZLIB (https://www.zlib.net) 1.0 or higher


.PP
IDE files for Xcode (macOS/iOS) and Visual Studio (Windows) are also provided.
.SS Installing pdfio
.PP
PDFio comes with a portable makefile that will work on any POSIX\-compliant system with ZLIB installed. To make it, run:
.nf

    make all
.fi
.PP
To test it, run:
.nf

    make test
.fi
.PP
To install it, run:
.nf

    make install
.fi
.PP
If you want a shared library, run:
.nf

    make all\-shared
    make install\-shared
.fi
.PP
The default installation location is "/usr/local". Pass the prefix variable to make to install it to another location:
.nf

    make install prefix=/some/other/directory
.fi
.PP
The makefile installs the pdfio header to "${prefix}/include", the library to "${prefix}/lib", the pkg\-config file to "${prefix}/lib/pkgconfig", the man page to "${prefix}/share/man/man3", and the documentation to "${prefix}/share/doc/pdfio".
.PP
The makefile supports the following variables that can be specified in the make command or as environment variables:
.IP \(bu 5
.PP
AR: the library archiver (default "ar")

.IP \(bu 5
.PP
ARFLAGS: options for the library archiver (default "cr")

.IP \(bu 5
.PP
CC: the C compiler (default "cc")

.IP \(bu 5
.PP
CFLAGS: options for the C compiler (default "")

.IP \(bu 5
.PP
CODESIGN_IDENTITY: the identity to use when code signing the shared library on macOS (default "Developer ID")

.IP \(bu 5
.PP
COMMONFLAGS: options for the C compiler and linker (typically architecture and optimization options, default is "\-Os \-g")

.IP \(bu 5
.PP
CPPFLAGS: options for the C preprocessor (default "")

.IP \(bu 5
.PP
DESTDIR and DSTROOT: specifies a root directory when installing (default is "", specify only one)

.IP \(bu 5
.PP
DSOFLAGS: options for the C compiler when linking the shared library (default "")

.IP \(bu 5
.PP
LDFLAGS: options for the C compiler when linking the test programs (default "")

.IP \(bu 5
.PP
LIBS: library options when linking the test programs (default "\-lz")

.IP \(bu 5
.PP
RANLIB: program that generates a table\-of\-contents in a library (default "ranlib")

.IP \(bu 5
.PP
prefix: specifies the installation directory (default "/usr/local")


.SS Visual Studio Project
.PP
The Visual Studio solution ("pdfio.sln") is provided for Windows developers and generates both a static library and DLL.
.SS Xcode Project
.PP
There is also an Xcode project ("pdfio.xcodeproj") you can use on macOS which generates a static library that will be installed under "/usr/local" with:
.nf

    sudo xcodebuild install
.fi
.PP
You can reproduce this with the makefile using:
.nf

    sudo make COMMONFLAGS="\-Os \-mmacosx\-version\-min=10.14 \-arch x86_64 \-arch arm64" install
.fi
.SS Detecting PDFio
.PP
PDFio can be detected using the pkg\-config command, for example:
.nf

    if pkg\-config \-\-exists pdfio; then
        ...
    fi
.fi
.PP
In a makefile you can add the necessary compiler and linker options with:
.nf

    CFLAGS  +=      `pkg\-config \-\-cflags pdfio`
    LIBS    +=      `pkg\-config \-\-libs pdfio`
.fi
.PP
On Windows, you need to link to the PDFIO1.LIB (DLL) library and include the zlib_native NuGet package dependency. You can also use the published pdfio_native NuGet package.
.SS Header Files
.PP
PDFio provides a primary header file that is always used:
.nf

    #include <pdfio.h>
.fi
.PP
PDFio also provides PDF content helper functions for producing PDF content that are defined in a separate header file:
.nf

    #include <pdfio\-content.h>
.fi
.SH API Overview
.PP
PDFio exposes several types:
.IP \(bu 5
.PP
pdfio_file_t: A PDF file (for reading or writing)

.IP \(bu 5
.PP
pdfio_array_t: An array of values

.IP \(bu 5
.PP
pdfio_dict_t: A dictionary of key/value pairs in a PDF file, object, etc.

.IP \(bu 5
.PP
pdfio_obj_t: An object in a PDF file

.IP \(bu 5
.PP
pdfio_stream_t: An object stream


.SS Reading PDF Files
.PP
You open an existing PDF file using the pdfioFileOpen function:
.nf

    pdfio_file_t *pdf = pdfioFileOpen("myinputfile.pdf", error_cb, error_data);
.fi
.PP
where the three arguments to the function are the filename ("myinputfile.pdf"), an optional error callback function (error_cb), and an optional pointer value for the error callback function (error_data). The error callback is called for both errors and warnings and accepts the pdfio_file_t pointer, a message string, and the callback pointer value, for example:
.nf

    bool
    error_cb(pdfio_file_t *pdf, const char *message, void *data)
    {
      (void)data; // This callback does not use the data pointer
    
      fprintf(stderr, "%s: %s\\n", pdfioFileGetName(pdf), message);
    
      // Return false to treat warnings as errors
      return (false);
    }
.fi
.PP
The default error callback (NULL) does the equivalent of the above.
.PP
Each PDF file contains one or more pages. The pdfioFileGetNumPages function returns the number of pages in the file while the pdfioFileGetPage function gets the specified page in the PDF file:
.nf

    pdfio_file_t *pdf;   // PDF file
    size_t       i;      // Looping var
    size_t       count;  // Number of pages
    pdfio_obj_t  *page;  // Current page
    
    // Iterate the pages in the PDF file
    for (i = 0, count = pdfioFileGetNumPages(pdf); i < count; i ++)
    {
      page = pdfioFileGetPage(pdf, i);
      // do something with page
    }
.fi
.PP
Each page is represented by a "page tree" object (what pdfioFileGetPage returns) that specifies information about the page and one or more "content" objects that contain the images, fonts, text, and graphics that appear on the page.
.PP
The pdfioFileClose function closes a PDF file and frees all memory that was used for it:
.nf

    pdfioFileClose(pdf);
.fi
.SS Writing PDF Files
.PP
You create a new PDF file using the pdfioFileCreate function:
.nf

    pdfio_rect_t media_box = { 0.0, 0.0, 612.0, 792.0 };  // US Letter
    pdfio_rect_t crop_box = { 36.0, 36.0, 576.0, 756.0 }; // w/0.5" margins
    
    pdfio_file_t *pdf = pdfioFileCreate("myoutputfile.pdf", "2.0", &media_box, &crop_box, error_cb, error_data);
.fi
.PP
where the six arguments to the function are the filename ("myoutputfile.pdf"), PDF version ("2.0"), media box (media_box), crop box (crop_box), an optional error callback function (error_cb), and an optional pointer value for the error callback function (error_data). The units for the media and crop boxes are points (1/72nd of an inch).
.PP
Alternately you can stream a PDF file using the pdfioFileCreateOutput function:
.nf

    pdfio_rect_t media_box = { 0.0, 0.0, 612.0, 792.0 };  // US Letter
    pdfio_rect_t crop_box = { 36.0, 36.0, 576.0, 756.0 }; // w/0.5" margins
    
    pdfio_file_t *pdf = pdfioFileCreateOutput(output_cb, output_ctx, "2.0", &media_box, &crop_box, error_cb, error_data);
.fi
.PP
Once the file is created, use the pdfioFileCreateObj, pdfioFileCreatePage, and pdfioPageCopy functions to create objects and pages in the file.
.PP
Finally, the pdfioFileClose function writes the PDF cross\-reference and "trailer" information, closes the file, and frees all memory that was used for it.
.SS PDF Objects
.PP
PDF objects are identified using two numbers \- the object number (1 to N) and the object generation (0 to 65535) that specifies a particular version of an object. An object's numbers are returned by the pdfioObjGetNumber and pdfioObjGetGeneration functions. You can find a numbered object using the pdfioFileFindObj function.
.PP
Objects contain values (typically dictionaries) and usually an associated data stream containing images, fonts, ICC profiles, and page content. PDFio provides several accessor functions to get the value(s) associated with an object:
.IP \(bu 5
.PP
pdfioObjGetArray returns an object's array value, if any

.IP \(bu 5
.PP
pdfioObjGetDict returns an object's dictionary value, if any

.IP \(bu 5
.PP
pdfioObjGetLength returns the length of the data stream, if any

.IP \(bu 5
.PP
pdfioObjGetSubtype returns the sub\-type name of the object, for example "Image" for an image object.

.IP \(bu 5
.PP
pdfioObjGetType returns the type name of the object, for example "XObject" for an image object.


.SS PDF Streams
.PP
Some PDF objects have an associated data stream, such as for pages, images, ICC color profiles, and fonts. You access the stream for an existing object using the pdfioObjOpenStream function:
.nf

    pdfio_file_t *pdf = pdfioFileOpen(...);
    pdfio_obj_t *obj = pdfioFileFindObj(pdf, number);
    pdfio_stream_t *st = pdfioObjOpenStream(obj, true);
.fi
.PP
The first argument is the object pointer. The second argument is a boolean value that specifies whether you want to decode (typically decompress) the stream data or return it as\-is.
.PP
Once you have the stream open, you can use one of several functions to read from it:
.IP \(bu 5
.PP
pdfioStreamConsume reads and discards a number of bytes in the stream

.IP \(bu 5
.PP
pdfioStreamGetToken reads a PDF token from the stream

.IP \(bu 5
.PP
pdfioStreamPeek peeks at the next stream data without advancing or "consuming" it

.IP \(bu 5
.PP
pdfioStreamRead reads a buffer of data


.PP
When you are done reading from the stream, call the pdfioStreamClose function:
.nf

    pdfioStreamClose(st);
.fi
.PP
To create a stream for a new object, call the pdfioObjCreateStream function:
.nf

    pdfio_file_t *pdf = pdfioFileCreate(...);
    pdfio_obj_t *pdfioFileCreateObj(pdf, ...);
    pdfio_stream_t *pdfioObjCreateStream(obj, PDFIO_FILTER_FLATE);
.fi
.PP
The first argument is the newly created object. The second argument is either PDFIO_FILTER_NONE to specify that any encoding is done by your program or PDFIO_FILTER_FLATE to specify that PDFio should Flate compress the stream.
.PP
Once you have created the stream, use any of the following functions to write to the stream:
.IP \(bu 5
.PP
pdfioStreamPrintf writes a formatted string to the stream

.IP \(bu 5
.PP
pdfioStreamPutChar writes a single character to the stream

.IP \(bu 5
.PP
pdfioStreamPuts writes a C string to the stream

.IP \(bu 5
.PP
pdfioStreamWrite writes a buffer of data to the stream


.PP
The PDF content helper functions provide additional functions for writing specific PDF page stream commands.
.PP
When you are done writing the stream, call pdfioStreamCLose to close both the stream and the object.
.SS PDF Content Helper Functions
.PP
PDFio includes many helper functions for embedding or writing specific kinds of content to a PDF file. These functions can be roughly grouped into ??? categories:
.IP \(bu 5
.PP
Color Space Functions

.IP \(bu 5
.PP
Font Object Functions

.IP \(bu 5
.PP
Image Object Functions

.IP \(bu 5
.PP
Page Stream Functions

.IP \(bu 5
.PP
Page Dictionary Functions


.PP
Color Space Functions
.PP
PDF color spaces are specified using well\-known names like "DeviceCMYK", "DeviceGray", and "DeviceRGB" or using arrays that define so\-called calibrated color spaces. PDFio provides several functions for embedding ICC profiles and creating color space arrays:
.IP \(bu 5
.PP
pdfioArrayCreateColorFromICCObj creates a color array for an ICC color profile object

.IP \(bu 5
.PP
pdfioArrayCreateColorFromMatrix creates a color array using a CIE XYZ color transform matrix, a gamma value, and a CIE XYZ white point

.IP \(bu 5
.PP
pdfioArrayCreateColorFromPalette creates an indexed color array from an array of sRGB values

.IP \(bu 5
.PP
pdfioArrayCreateColorFromPrimaries creates a color array using CIE XYZ primaries and a gamma value

.IP \(bu 5
.PP
pdfioArrayCreateColorFromStandard creates a color array for a standard color space


.PP
You can embed an ICC color profile using the pdfioFileCreateICCObjFromFile function:
.nf

    pdfio_file_t *pdf = pdfioFileCreate(...);
    pdfio_obj_t *icc = pdfioFileCreateICCObjFromFile(pdf, "filename.icc");
.fi
.PP
where the first argument is the PDF file and the second argument is the filename of the ICC color profile.
.PP
PDFio also includes predefined constants for creating a few standard color spaces:
.nf

    pdfio_file_t *pdf = pdfioFileCreate(...);
    
    // Create an AdobeRGB color array
    pdfio_array_t *adobe_rgb = pdfioArrayCreateColorFromStandard(pdf, 3, PDFIO_CS_ADOBE);
    
    // Create an Display P3 color array
    pdfio_array_t *display_p3 = pdfioArrayCreateColorFromStandard(pdf, 3, PDFIO_CS_P3_D65);
    
    // Create an sRGB color array
    pdfio_array_t *srgb = pdfioArrayCreateColorFromStandard(pdf, 3, PDFIO_CS_SRGB);
.fi
.PP
Font Object Functions
.PP
PDF supports many kinds of fonts, including PostScript Type1, PDF Type3, TrueType/OpenType, and CID. PDFio provides two functions for creating font objects. The first is pdfioFileCreateFontObjFromBase which creates a font object for one of the base PDF fonts:
.IP \(bu 5
.PP
"Courier"

.IP \(bu 5
.PP
"Courier\-Bold"

.IP \(bu 5
.PP
"Courier\-BoldItalic"

.IP \(bu 5
.PP
"Courier\-Italic"

.IP \(bu 5
.PP
"Helvetica"

.IP \(bu 5
.PP
"Helvetica\-Bold"

.IP \(bu 5
.PP
"Helvetica\-BoldOblique"

.IP \(bu 5
.PP
"Helvetica\-Oblique"

.IP \(bu 5
.PP
"Symbol"

.IP \(bu 5
.PP
"Times\-Bold"

.IP \(bu 5
.PP
"Times\-BoldItalic"

.IP \(bu 5
.PP
"Times\-Italic"

.IP \(bu 5
.PP
"Times\-Roman"

.IP \(bu 5
.PP
"ZapfDingbats"


.PP
PDFio always uses the Windows CP1252 subset of Unicode for these fonts.
.PP
The second function is pdfioFileCreateFontObjFromFile which creates a font object from a TrueType/OpenType font file, for example:
.nf

    pdfio_file_t *pdf = pdfioFileCreate(...);
    pdfio_obj_t *arial = pdfioFileCreateFontObjFromFile(pdf, "OpenSans\-Regular.ttf", false);
.fi
.PP
will embed an OpenSans Regular TrueType font using the Windows CP1252 subset of Unicode. Pass true for the third argument to embed it as a Unicode CID font instead, for example:
.nf

    pdfio_file_t *pdf = pdfioFileCreate(...);
    pdfio_obj_t *arial = pdfioFileCreateFontObjFromFile(pdf, "NotoSansJP\-Regular.otf", true);
.fi
.PP
will embed the NotoSansJP Regular OpenType font with full support for Unicode.
.PP
Note: Not all fonts support Unicode.
.PP
Image Object Functions
.PP
PDF supports images with many different color spaces and bit depths with optional transparency. PDFio provides two helper functions for creating image objects that can be referenced in page streams. The first function is pdfioFileCreateImageObjFromData which creates an image object from data in memory, for example:
.nf

    pdfio_file_t *pdf = pdfioFileCreate(...);
    unsigned char data[1024 * 1024 * 4]; // 1024x1024 RGBA image data
    pdfio_obj_t *img = pdfioFileCreateImageObjFromData(pdf, data, /*width*/1024, /*height*/1024, /*num_colors*/3, /*color_data*/NULL, /*alpha*/true, /*interpolate*/false);
.fi
.PP
will create an object for a 1024x1024 RGBA image in memory, using the default color space for 3 colors ("DeviceRGB"). We can use one of the color space functions to use a specific color space for this image, for example:
.nf

    pdfio_file_t *pdf = pdfioFileCreate(...);
    
    // Create an AdobeRGB color array
    pdfio_array_t *adobe_rgb = pdfioArrayCreateColorFromMatrix(pdf, 3, pdfioAdobeRGBGamma, pdfioAdobeRGBMatrix, pdfioAdobeRGBWhitePoint);
    
    // Create a 1024x1024 RGBA image using AdobeRGB
    unsigned char data[1024 * 1024 * 4]; // 1024x1024 RGBA image data
    pdfio_obj_t *img = pdfioFileCreateImageObjFromData(pdf, data, /*width*/1024, /*height*/1024, /*num_colors*/3, /*color_data*/adobe_rgb, /*alpha*/true, /*interpolate*/false);
.fi
.PP
The "interpolate" argument specifies whether the colors in the image should be smoothed/interpolated when scaling. This is most useful for photographs but should be false for screenshot and barcode images.
.PP
If you have a JPEG or PNG file, use the pdfioFileCreateImageObjFromFile function to copy the image into a PDF image object, for example:
.nf

    pdfio_file_t *pdf = pdfioFileCreate(...);
    pdfio_obj_t *img = pdfioFileCreateImageObjFromFile(pdf, "myphoto.jpg", /*interpolate*/true);
.fi
.PP
Page Dictionary Functions
.PP
PDF pages each have an associated dictionary to specify the images, fonts, and color spaces used by the page. PDFio provides functions to add these resources to the dictionary:
.IP \(bu 5
.PP
pdfioPageDictAddColorSpace adds a named color space to the page dictionary

.IP \(bu 5
.PP
pdfioPageDictAddFont adds a named font to the page dictionary

.IP \(bu 5
.PP
pdfioPageDictAddImage adds a named image to the page dictionary


.PP
Page Stream Functions
.PP
PDF page streams contain textual commands for drawing on the page. PDFio provides many functions for writing these commands with the correct format and escaping, as needed:
.IP \(bu 5
.PP
pdfioContentClip clips future drawing to the current path

.IP \(bu 5
.PP
pdfioContentDrawImage draws an image object

.IP \(bu 5
.PP
pdfioContentFill fills the current path

.IP \(bu 5
.PP
pdfioContentFillAndStroke fills and strokes the current path

.IP \(bu 5
.PP
pdfioContentMatrixConcat concatenates a matrix with the current transform matrix

.IP \(bu 5
.PP
pdfioContentMatrixRotate concatenates a rotation matrix with the current transform matrix

.IP \(bu 5
.PP
pdfioContentMatrixScale concatenates a scaling matrix with the current transform matrix

.IP \(bu 5
.PP
pdfioContentMatrixTranslate concatenates a translation matrix with the current transform matrix

.IP \(bu 5
.PP
pdfioContentPathClose closes the current path

.IP \(bu 5
.PP
pdfioContentPathCurve appends a Bezier curve to the current path

.IP \(bu 5
.PP
pdfioContentPathCurve13 appends a Bezier curve with 2 control points to the current path

.IP \(bu 5
.PP
pdfioContentPathCurve23 appends a Bezier curve with 2 control points to the current path

.IP \(bu 5
.PP
pdfioContentPathLineTo appends a line to the current path

.IP \(bu 5
.PP
pdfioContentPathMoveTo moves the current point in the current path

.IP \(bu 5
.PP
pdfioContentPathRect appends a rectangle to the current path

.IP \(bu 5
.PP
pdfioContentRestore restores a previous graphics state

.IP \(bu 5
.PP
pdfioContentSave saves the current graphics state

.IP \(bu 5
.PP
pdfioContentSetDashPattern sets the line dash pattern

.IP \(bu 5
.PP
pdfioContentSetFillColorDeviceCMYK sets the current fill color using a device CMYK color

.IP \(bu 5
.PP
pdfioContentSetFillColorDeviceGray sets the current fill color using a device gray color

.IP \(bu 5
.PP
pdfioContentSetFillColorDeviceRGB sets the current fill color using a device RGB color

.IP \(bu 5
.PP
pdfioContentSetFillColorGray sets the current fill color using a calibrated gray color

.IP \(bu 5
.PP
pdfioContentSetFillColorRGB sets the current fill color using a calibrated RGB color

.IP \(bu 5
.PP
pdfioContentSetFillColorSpace sets the current fill color space

.IP \(bu 5
.PP
pdfioContentSetFlatness sets the flatness for curves

.IP \(bu 5
.PP
pdfioContentSetLineCap sets how the ends of lines are stroked

.IP \(bu 5
.PP
pdfioContentSetLineJoin sets how connections between lines are stroked

.IP \(bu 5
.PP
pdfioContentSetLineWidth sets the width of stroked lines

.IP \(bu 5
.PP
pdfioContentSetMiterLimit sets the miter limit for stroked lines

.IP \(bu 5
.PP
pdfioContentSetStrokeColorDeviceCMYK sets the current stroke color using a device CMYK color

.IP \(bu 5
.PP
pdfioContentSetStrokeColorDeviceGray sets the current stroke color using a device gray color

.IP \(bu 5
.PP
pdfioContentSetStrokeColorDeviceRGB sets the current stroke color using a device RGB color

.IP \(bu 5
.PP
pdfioContentSetStrokeColorGray sets the current stroke color using a calibrated gray color

.IP \(bu 5
.PP
pdfioContentSetStrokeColorRGB sets the current stroke color using a calibrated RGB color

.IP \(bu 5
.PP
pdfioContentSetStrokeColorSpace sets the current stroke color space

.IP \(bu 5
.PP
pdfioContentSetTextCharacterSpacing sets the spacing between characters for text

.IP \(bu 5
.PP
pdfioContentSetTextFont sets the font and size for text

.IP \(bu 5
.PP
pdfioContentSetTextLeading sets the line height for text

.IP \(bu 5
.PP
pdfioContentSetTextMatrix concatenates a matrix with the current text matrix

.IP \(bu 5
.PP
pdfioContentSetTextRenderingMode sets the text rendering mode

.IP \(bu 5
.PP
pdfioContentSetTextRise adjusts the baseline for text

.IP \(bu 5
.PP
pdfioContentSetTextWordSpacing sets the spacing between words for text

.IP \(bu 5
.PP
pdfioContentSetTextXScaling sets the horizontal scaling for text

.IP \(bu 5
.PP
pdfioContentStroke strokes the current path

.IP \(bu 5
.PP
pdfioContentTextBegin begins a block of text

.IP \(bu 5
.PP
pdfioContentTextEnd ends a block of text

.IP \(bu 5
.PP
pdfioContentTextMoveLine moves to the next line with an offset in a text block

.IP \(bu 5
.PP
pdfioContentTextMoveTo moves within the current line in a text block

.IP \(bu 5
.PP
pdfioContentTextNextLine moves to the beginning of the next line in a text block

.IP \(bu 5
.PP
pdfioContentTextShow draws a literal string in a text block

.IP \(bu 5
.PP
pdfioContentTextShowf draws a formatted string in a text block

.IP \(bu 5
.PP
pdfioContentTextShowJustified draws an array of literal strings with offsets between them



.SH ENUMERATIONS
.SS pdfio_cs_e
Standard color spaces
.TP 5
PDFIO_CS_ADOBE
.br
AdobeRGB 1998
.TP 5
PDFIO_CS_P3_D65
.br
Display P3
.TP 5
PDFIO_CS_SRGB
.br
sRGB
.SS pdfio_encryption_e
PDF encryption modes
.TP 5
PDFIO_ENCRYPTION_AES_128
.br
128-bit AES encryption (PDF 1.6)
.TP 5
PDFIO_ENCRYPTION_AES_256
.br
256-bit AES encryption (PDF 2.0)
.TP 5
PDFIO_ENCRYPTION_NONE
.br
No encryption
.TP 5
PDFIO_ENCRYPTION_RC4_128
.br
128-bit RC4 encryption (PDF 1.4)
.TP 5
PDFIO_ENCRYPTION_RC4_40
.br
40-bit RC4 encryption (PDF 1.3)
.SS pdfio_filter_e
Compression/decompression filters for streams
.TP 5
PDFIO_FILTER_ASCII85
.br
ASCII85Decode filter (reading only)
.TP 5
PDFIO_FILTER_ASCIIHEX
.br
ASCIIHexDecode filter (reading only)
.TP 5
PDFIO_FILTER_CCITTFAX
.br
CCITTFaxDecode filter
.TP 5
PDFIO_FILTER_CRYPT
.br
Encryption filter
.TP 5
PDFIO_FILTER_DCT
.br
DCTDecode (JPEG) filter
.TP 5
PDFIO_FILTER_FLATE
.br
FlateDecode filter
.TP 5
PDFIO_FILTER_JBIG2
.br
JBIG2Decode filter
.TP 5
PDFIO_FILTER_JPX
.br
JPXDecode filter (reading only)
.TP 5
PDFIO_FILTER_LZW
.br
LZWDecode filter (reading only)
.TP 5
PDFIO_FILTER_NONE
.br
No filter
.TP 5
PDFIO_FILTER_RUNLENGTH
.br
RunLengthDecode filter (reading only)
.SS pdfio_linecap_e
Line capping modes
.TP 5
PDFIO_LINECAP_BUTT
.br
Butt ends
.TP 5
PDFIO_LINECAP_ROUND
.br
Round ends
.TP 5
PDFIO_LINECAP_SQUARE
.br
Square ends
.SS pdfio_linejoin_e
Line joining modes
.TP 5
PDFIO_LINEJOIN_BEVEL
.br
Bevel joint
.TP 5
PDFIO_LINEJOIN_MITER
.br
Miter joint
.TP 5
PDFIO_LINEJOIN_ROUND
.br
Round joint
.SS pdfio_permission_e
PDF permission bits
.TP 5
PDFIO_PERMISSION_ALL
.br
.TP 5
PDFIO_PERMISSION_ANNOTATE
.br
PDF allows annotation
.TP 5
PDFIO_PERMISSION_ASSEMBLE
.br
PDF allows assembly (insert, delete, or rotate pages, add document outlines and thumbnails)
.TP 5
PDFIO_PERMISSION_COPY
.br
PDF allows copying
.TP 5
PDFIO_PERMISSION_FORMS
.br
PDF allows filling in forms
.TP 5
PDFIO_PERMISSION_MODIFY
.br
PDF allows modification
.TP 5
PDFIO_PERMISSION_NONE
.br
No permissions
.TP 5
PDFIO_PERMISSION_PRINT
.br
PDF allows printing
.TP 5
PDFIO_PERMISSION_PRINT_HIGH
.br
PDF allows high quality printing
.TP 5
PDFIO_PERMISSION_READING
.br
PDF allows screen reading/accessibility (deprecated in PDF 2.0)
.TP 5
~0
.br
All permissions
.SS pdfio_textrendering_e
Text rendering modes
.TP 5
PDFIO_TEXTRENDERING_FILL
.br
Fill text
.TP 5
PDFIO_TEXTRENDERING_FILL_AND_STROKE
.br
Fill then stroke text
.TP 5
PDFIO_TEXTRENDERING_FILL_AND_STROKE_PATH
.br
Fill then stroke text and add to path
.TP 5
PDFIO_TEXTRENDERING_FILL_PATH
.br
Fill text and add to path
.TP 5
PDFIO_TEXTRENDERING_INVISIBLE
.br
Don't fill or stroke (invisible)
.TP 5
PDFIO_TEXTRENDERING_STROKE
.br
Stroke text
.TP 5
PDFIO_TEXTRENDERING_STROKE_PATH
.br
Stroke text and add to path
.TP 5
PDFIO_TEXTRENDERING_TEXT_PATH
.br
Add text to path (invisible)
.SS pdfio_valtype_e
PDF value types
.TP 5
PDFIO_VALTYPE_ARRAY
.br
Array
.TP 5
PDFIO_VALTYPE_BINARY
.br
Binary data
.TP 5
PDFIO_VALTYPE_BOOLEAN
.br
Boolean
.TP 5
PDFIO_VALTYPE_DATE
.br
Date/time
.TP 5
PDFIO_VALTYPE_DICT
.br
Dictionary
.TP 5
PDFIO_VALTYPE_INDIRECT
.br
Indirect object (N G obj)
.TP 5
PDFIO_VALTYPE_NAME
.br
Name
.TP 5
PDFIO_VALTYPE_NONE
.br
No value, not set
.TP 5
PDFIO_VALTYPE_NULL
.br
Null object
.TP 5
PDFIO_VALTYPE_NUMBER
.br
Number (integer or real)
.TP 5
PDFIO_VALTYPE_STRING
.br
String
.SH FUNCTIONS
.SS pdfioArrayAppendArray
Add an array value to an array.
.PP
.nf
bool  pdfioArrayAppendArray (
    pdfio_array_t *a,
    pdfio_array_t *value
);
.fi
.SS pdfioArrayAppendBinary
Add a binary string value to an array.
.PP
.nf
bool  pdfioArrayAppendBinary (
    pdfio_array_t *a,
    const unsigned char *value,
    size_t valuelen
);
.fi
.SS pdfioArrayAppendBoolean
Add a boolean value to an array.
.PP
.nf
bool  pdfioArrayAppendBoolean (
    pdfio_array_t *a,
    bool value
);
.fi
.SS pdfioArrayAppendDate
Add a date value to an array.
.PP
.nf
bool  pdfioArrayAppendDate (
    pdfio_array_t *a,
    time_t value
);
.fi
.SS pdfioArrayAppendDict
Add a dictionary to an array.
.PP
.nf
bool  pdfioArrayAppendDict (
    pdfio_array_t *a,
    pdfio_dict_t *value
);
.fi
.SS pdfioArrayAppendName
Add a name to an array.
.PP
.nf
bool  pdfioArrayAppendName (
    pdfio_array_t *a,
    const char *value
);
.fi
.SS pdfioArrayAppendNumber
Add a number to an array.
.PP
.nf
bool  pdfioArrayAppendNumber (
    pdfio_array_t *a,
    double value
);
.fi
.SS pdfioArrayAppendObj
Add an indirect object reference to an array.
.PP
.nf
bool  pdfioArrayAppendObj (
    pdfio_array_t *a,
    pdfio_obj_t *value
);
.fi
.SS pdfioArrayAppendString
Add a string to an array.
.PP
.nf
bool  pdfioArrayAppendString (
    pdfio_array_t *a,
    const char *value
);
.fi
.SS pdfioArrayCopy
Copy an array.
.PP
.nf
pdfio_array_t * pdfioArrayCopy (
    pdfio_file_t *pdf,
    pdfio_array_t *a
);
.fi
.SS pdfioArrayCreate
Create an empty array.
.PP
.nf
pdfio_array_t * pdfioArrayCreate (
    pdfio_file_t *pdf
);
.fi
.SS pdfioArrayCreateColorFromICCObj
Create an ICC-based color space array.
.PP
.nf
pdfio_array_t * pdfioArrayCreateColorFromICCObj (
    pdfio_file_t *pdf,
    pdfio_obj_t *icc_object
);
.fi
.SS pdfioArrayCreateColorFromMatrix
Create a calibrated color space array using a CIE XYZ transform matrix.
.PP
.nf
pdfio_array_t * pdfioArrayCreateColorFromMatrix (
    pdfio_file_t *pdf,
    size_t num_colors,
    double gamma,
    const double matrix[3][3],
    const double white_point[3]
);
.fi
.SS pdfioArrayCreateColorFromPalette
Create an indexed color space array.
.PP
.nf
pdfio_array_t * pdfioArrayCreateColorFromPalette (
    pdfio_file_t *pdf,
    size_t num_colors,
    const unsigned char *colors
);
.fi
.SS pdfioArrayCreateColorFromPrimaries
Create a calibrated color sapce array using CIE xy primary chromacities.
.PP
.nf
pdfio_array_t * pdfioArrayCreateColorFromPrimaries (
    pdfio_file_t *pdf,
    size_t num_colors,
    double gamma,
    double wx,
    double wy,
    double rx,
    double ry,
    double gx,
    double gy,
    double bx,
    double by
);
.fi
.SS pdfioArrayCreateColorFromStandard
Create a color array for a standard color space.
.PP
.nf
pdfio_array_t * pdfioArrayCreateColorFromStandard (
    pdfio_file_t *pdf,
    size_t num_colors,
    pdfio_cs_t cs
);
.fi
.PP
This function creates a color array for a standard \fBPDFIO_CS_\fR enumerated color space.
The "num_colors" argument must be \fB1\fR for grayscale and \fB3\fR for RGB color.
.SS pdfioArrayGetArray
Get an array value from an array.
.PP
.nf
pdfio_array_t * pdfioArrayGetArray (
    pdfio_array_t *a,
    size_t n
);
.fi
.SS pdfioArrayGetBinary
Get a binary string value from an array.
.PP
.nf
unsigned char * pdfioArrayGetBinary (
    pdfio_array_t *a,
    size_t n,
    size_t *length
);
.fi
.SS pdfioArrayGetBoolean
Get a boolean value from an array.
.PP
.nf
bool  pdfioArrayGetBoolean (
    pdfio_array_t *a,
    size_t n
);
.fi
.SS pdfioArrayGetDate
Get a date value from an array.
.PP
.nf
time_t  pdfioArrayGetDate (
    pdfio_array_t *a,
    size_t n
);
.fi
.SS pdfioArrayGetDict
Get a dictionary value from an array.
.PP
.nf
pdfio_dict_t * pdfioArrayGetDict (
    pdfio_array_t *a,
    size_t n
);
.fi
.SS pdfioArrayGetName
Get a name value from an array.
.PP
.nf
const char * pdfioArrayGetName (
    pdfio_array_t *a,
    size_t n
);
.fi
.SS pdfioArrayGetNumber
Get a number from an array.
.PP
.nf
double  pdfioArrayGetNumber (
    pdfio_array_t *a,
    size_t n
);
.fi
.SS pdfioArrayGetObj
Get an indirect object reference from an array.
.PP
.nf
pdfio_obj_t * pdfioArrayGetObj (
    pdfio_array_t *a,
    size_t n
);
.fi
.SS pdfioArrayGetSize
Get the length of an array.
.PP
.nf
size_t  pdfioArrayGetSize (
    pdfio_array_t *a
);
.fi
.SS pdfioArrayGetString
Get a string value from an array.
.PP
.nf
const char * pdfioArrayGetString (
    pdfio_array_t *a,
    size_t n
);
.fi
.SS pdfioArrayGetType
Get a value type from an array.
.PP
.nf
pdfio_valtype_t  pdfioArrayGetType (
    pdfio_array_t *a,
    size_t n
);
.fi
.SS pdfioContentClip
Clip output to the current path.
.PP
.nf
bool  pdfioContentClip (
    pdfio_stream_t *st,
    bool even_odd
);
.fi
.SS pdfioContentDrawImage
Draw an image object.
.PP
.nf
bool  pdfioContentDrawImage (
    pdfio_stream_t *st,
    const char *name,
    double x,
    double y,
    double width,
    double height
);
.fi
.PP
The object name must be part of the page dictionary resources, typically
using the \fIpdfioPageDictAddImage\fR function.
.SS pdfioContentFill
Fill the current path.
.PP
.nf
bool  pdfioContentFill (
    pdfio_stream_t *st,
    bool even_odd
);
.fi
.SS pdfioContentFillAndStroke
Fill and stroke the current path.
.PP
.nf
bool  pdfioContentFillAndStroke (
    pdfio_stream_t *st,
    bool even_odd
);
.fi
.SS pdfioContentMatrixConcat
Concatenate a matrix to the current graphics
state.
.PP
.nf
bool  pdfioContentMatrixConcat (
    pdfio_stream_t *st,
    pdfio_matrix_t m
);
.fi
.SS pdfioContentMatrixRotate
Rotate the current transform matrix.
.PP
.nf
bool  pdfioContentMatrixRotate (
    pdfio_stream_t *st,
    double degrees
);
.fi
.SS pdfioContentMatrixScale
Scale the current transform matrix.
.PP
.nf
bool  pdfioContentMatrixScale (
    pdfio_stream_t *st,
    double sx,
    double sy
);
.fi
.SS pdfioContentMatrixTranslate
Translate the current transform matrix.
.PP
.nf
bool  pdfioContentMatrixTranslate (
    pdfio_stream_t *st,
    double tx,
    double ty
);
.fi
.SS pdfioContentPathClose
Close the current path.
.PP
.nf
bool  pdfioContentPathClose (
    pdfio_stream_t *st
);
.fi
.SS pdfioContentPathCurve
Add a Bezier curve with two control points.
.PP
.nf
bool  pdfioContentPathCurve (
    pdfio_stream_t *st,
    double x1,
    double y1,
    double x2,
    double y2,
    double x3,
    double y3
);
.fi
.SS pdfioContentPathCurve13
Add a Bezier curve with an initial control point.
.PP
.nf
bool  pdfioContentPathCurve13 (
    pdfio_stream_t *st,
    double x1,
    double y1,
    double x3,
    double y3
);
.fi
.SS pdfioContentPathCurve23
Add a Bezier curve with a trailing control point.
.PP
.nf
bool  pdfioContentPathCurve23 (
    pdfio_stream_t *st,
    double x2,
    double y2,
    double x3,
    double y3
);
.fi
.SS pdfioContentPathLineTo
Add a straight line to the current path.
.PP
.nf
bool  pdfioContentPathLineTo (
    pdfio_stream_t *st,
    double x,
    double y
);
.fi
.SS pdfioContentPathMoveTo
Start a new subpath.
.PP
.nf
bool  pdfioContentPathMoveTo (
    pdfio_stream_t *st,
    double x,
    double y
);
.fi
.SS pdfioContentPathRect
Add a rectangle to the current path.
.PP
.nf
bool  pdfioContentPathRect (
    pdfio_stream_t *st,
    double x,
    double y,
    double width,
    double height
);
.fi
.SS pdfioContentRestore
Restore a previous graphics state.
.PP
.nf
bool  pdfioContentRestore (
    pdfio_stream_t *st
);
.fi
.SS pdfioContentSave
Save the current graphics state.
.PP
.nf
bool  pdfioContentSave (
    pdfio_stream_t *st
);
.fi
.SS pdfioContentSetDashPattern
Set the stroke pattern.
.PP
.nf
bool  pdfioContentSetDashPattern (
    pdfio_stream_t *st,
    double phase,
    double on,
    double off
);
.fi
.SS pdfioContentSetFillColorDeviceCMYK
Set device CMYK fill color.
.PP
.nf
bool  pdfioContentSetFillColorDeviceCMYK (
    pdfio_stream_t *st,
    double c,
    double m,
    double y,
    double k
);
.fi
.SS pdfioContentSetFillColorDeviceGray
Set the device gray fill color.
.PP
.nf
bool  pdfioContentSetFillColorDeviceGray (
    pdfio_stream_t *st,
    double g
);
.fi
.SS pdfioContentSetFillColorDeviceRGB
Set the device RGB fill color.
.PP
.nf
bool  pdfioContentSetFillColorDeviceRGB (
    pdfio_stream_t *st,
    double r,
    double g,
    double b
);
.fi
.SS pdfioContentSetFillColorGray
Set the calibrated gray fill color.
.PP
.nf
bool  pdfioContentSetFillColorGray (
    pdfio_stream_t *st,
    double g
);
.fi
.SS pdfioContentSetFillColorRGB
Set the calibrated RGB fill color.
.PP
.nf
bool  pdfioContentSetFillColorRGB (
    pdfio_stream_t *st,
    double r,
    double g,
    double b
);
.fi
.SS pdfioContentSetFillColorSpace
Set the fill colorspace.
.PP
.nf
bool  pdfioContentSetFillColorSpace (
    pdfio_stream_t *st,
    const char *name
);
.fi
.SS pdfioContentSetFlatness
Set the flatness tolerance.
.PP
.nf
bool  pdfioContentSetFlatness (
    pdfio_stream_t *st,
    double flatness
);
.fi
.SS pdfioContentSetLineCap
Set the line ends style.
.PP
.nf
bool  pdfioContentSetLineCap (
    pdfio_stream_t *st,
    pdfio_linecap_t lc
);
.fi
.SS pdfioContentSetLineJoin
Set the line joining style.
.PP
.nf
bool  pdfioContentSetLineJoin (
    pdfio_stream_t *st,
    pdfio_linejoin_t lj
);
.fi
.SS pdfioContentSetLineWidth
Set the line width.
.PP
.nf
bool  pdfioContentSetLineWidth (
    pdfio_stream_t *st,
    double width
);
.fi
.SS pdfioContentSetMiterLimit
Set the miter limit.
.PP
.nf
bool  pdfioContentSetMiterLimit (
    pdfio_stream_t *st,
    double limit
);
.fi
.SS pdfioContentSetStrokeColorDeviceCMYK
Set the device CMYK stroke color.
.PP
.nf
bool  pdfioContentSetStrokeColorDeviceCMYK (
    pdfio_stream_t *st,
    double c,
    double m,
    double y,
    double k
);
.fi
.SS pdfioContentSetStrokeColorDeviceGray
Set the device gray stroke color.
.PP
.nf
bool  pdfioContentSetStrokeColorDeviceGray (
    pdfio_stream_t *st,
    double g
);
.fi
.SS pdfioContentSetStrokeColorDeviceRGB
Set the device RGB stroke color.
.PP
.nf
bool  pdfioContentSetStrokeColorDeviceRGB (
    pdfio_stream_t *st,
    double r,
    double g,
    double b
);
.fi
.SS pdfioContentSetStrokeColorGray
Set the calibrated gray stroke color.
.PP
.nf
bool  pdfioContentSetStrokeColorGray (
    pdfio_stream_t *st,
    double g
);
.fi
.SS pdfioContentSetStrokeColorRGB
Set the calibrated RGB stroke color.
.PP
.nf
bool  pdfioContentSetStrokeColorRGB (
    pdfio_stream_t *st,
    double r,
    double g,
    double b
);
.fi
.SS pdfioContentSetStrokeColorSpace
Set the stroke color space.
.PP
.nf
bool  pdfioContentSetStrokeColorSpace (
    pdfio_stream_t *st,
    const char *name
);
.fi
.SS pdfioContentSetTextCharacterSpacing
Set the spacing between characters.
.PP
.nf
bool  pdfioContentSetTextCharacterSpacing (
    pdfio_stream_t *st,
    double spacing
);
.fi
.SS pdfioContentSetTextFont
Set the text font and size.
.PP
.nf
bool  pdfioContentSetTextFont (
    pdfio_stream_t *st,
    const char *name,
    double size
);
.fi
.SS pdfioContentSetTextLeading
Set text leading (line height) value.
.PP
.nf
bool  pdfioContentSetTextLeading (
    pdfio_stream_t *st,
    double leading
);
.fi
.SS pdfioContentSetTextMatrix
Set the text transform matrix.
.PP
.nf
bool  pdfioContentSetTextMatrix (
    pdfio_stream_t *st,
    pdfio_matrix_t m
);
.fi
.SS pdfioContentSetTextRenderingMode
Set the text rendering mode.
.PP
.nf
bool  pdfioContentSetTextRenderingMode (
    pdfio_stream_t *st,
    pdfio_textrendering_t mode
);
.fi
.SS pdfioContentSetTextRise
Set the text baseline offset.
.PP
.nf
bool  pdfioContentSetTextRise (
    pdfio_stream_t *st,
    double rise
);
.fi
.SS pdfioContentSetTextWordSpacing
Set the inter-word spacing.
.PP
.nf
bool  pdfioContentSetTextWordSpacing (
    pdfio_stream_t *st,
    double spacing
);
.fi
.SS pdfioContentSetTextXScaling
Set the horizontal scaling value.
.PP
.nf
bool  pdfioContentSetTextXScaling (
    pdfio_stream_t *st,
    double percent
);
.fi
.SS pdfioContentStroke
Stroke the current path.
.PP
.nf
bool  pdfioContentStroke (
    pdfio_stream_t *st
);
.fi
.SS pdfioContentTextBegin
Begin a text block.
.PP
.nf
bool  pdfioContentTextBegin (
    pdfio_stream_t *st
);
.fi
.SS pdfioContentTextEnd
End a text block.
.PP
.nf
bool  pdfioContentTextEnd (
    pdfio_stream_t *st
);
.fi
.SS pdfioContentTextMoveLine
Move to the next line and offset.
.PP
.nf
bool  pdfioContentTextMoveLine (
    pdfio_stream_t *st,
    double tx,
    double ty
);
.fi
.SS pdfioContentTextMoveTo
Offset within the current line.
.PP
.nf
bool  pdfioContentTextMoveTo (
    pdfio_stream_t *st,
    double tx,
    double ty
);
.fi
.SS pdfioContentTextNextLine
Move to the next line.
.PP
.nf
bool  pdfioContentTextNextLine (
    pdfio_stream_t *st
);
.fi
.SS pdfioContentTextShow
Show text.
.PP
.nf
bool  pdfioContentTextShow (
    pdfio_stream_t *st,
    bool unicode,
    const char *s
);
.fi
.PP
This function shows some text in a PDF content stream. The "unicode" argument
specifies that the current font maps to full Unicode.  The "s" argument
specifies a UTF-8 encoded string.
.SS pdfioContentTextShowJustified
Show justified text.
.PP
.nf
bool  pdfioContentTextShowJustified (
    pdfio_stream_t *st,
    bool unicode,
    size_t num_fragments,
    const double *offsets,
    const char *const *fragments
);
.fi
.PP
This function shows some text in a PDF content stream. The "unicode" argument
specifies that the current font maps to full Unicode.  The "fragments"
argument specifies an array of UTF-8 encoded strings.
.SS pdfioContentTextShowf

.PP
.nf
bool  pdfioContentTextShowf (
    pdfio_stream_t *st,
    bool unicode,
    const char *format,
    ...
);
.fi
.SS pdfioDictCopy
Copy a dictionary to a PDF file.
.PP
.nf
pdfio_dict_t * pdfioDictCopy (
    pdfio_file_t *pdf,
    pdfio_dict_t *dict
);
.fi
.SS pdfioDictCreate
Create a dictionary to hold key/value pairs.
.PP
.nf
pdfio_dict_t * pdfioDictCreate (
    pdfio_file_t *pdf
);
.fi
.SS pdfioDictGetArray
Get a key array value from a dictionary.
.PP
.nf
pdfio_array_t * pdfioDictGetArray (
    pdfio_dict_t *dict,
    const char *key
);
.fi
.SS pdfioDictGetBinary
Get a key binary string value from a dictionary.
.PP
.nf
unsigned char * pdfioDictGetBinary (
    pdfio_dict_t *dict,
    const char *key,
    size_t *length
);
.fi
.SS pdfioDictGetBoolean
Get a key boolean value from a dictionary.
.PP
.nf
bool  pdfioDictGetBoolean (
    pdfio_dict_t *dict,
    const char *key
);
.fi
.SS pdfioDictGetDate
Get a date value from a dictionary.
.PP
.nf
time_t  pdfioDictGetDate (
    pdfio_dict_t *dict,
    const char *key
);
.fi
.SS pdfioDictGetDict
Get a key dictionary value from a dictionary.
.PP
.nf
pdfio_dict_t * pdfioDictGetDict (
    pdfio_dict_t *dict,
    const char *key
);
.fi
.SS pdfioDictGetName
Get a key name value from a dictionary.
.PP
.nf
const char * pdfioDictGetName (
    pdfio_dict_t *dict,
    const char *key
);
.fi
.SS pdfioDictGetNumber
Get a key number value from a dictionary.
.PP
.nf
double  pdfioDictGetNumber (
    pdfio_dict_t *dict,
    const char *key
);
.fi
.SS pdfioDictGetObj
Get a key indirect object value from a dictionary.
.PP
.nf
pdfio_obj_t * pdfioDictGetObj (
    pdfio_dict_t *dict,
    const char *key
);
.fi
.SS pdfioDictGetRect
Get a key rectangle value from a dictionary.
.PP
.nf
pdfio_rect_t * pdfioDictGetRect (
    pdfio_dict_t *dict,
    const char *key,
    pdfio_rect_t *rect
);
.fi
.SS pdfioDictGetString
Get a key string value from a dictionary.
.PP
.nf
const char * pdfioDictGetString (
    pdfio_dict_t *dict,
    const char *key
);
.fi
.SS pdfioDictGetType
Get a key value type from a dictionary.
.PP
.nf
pdfio_valtype_t  pdfioDictGetType (
    pdfio_dict_t *dict,
    const char *key
);
.fi
.SS pdfioDictSetArray
Set a key array in a dictionary.
.PP
.nf
bool  pdfioDictSetArray (
    pdfio_dict_t *dict,
    const char *key,
    pdfio_array_t *value
);
.fi
.SS pdfioDictSetBinary
Set a key binary string in a dictionary.
.PP
.nf
bool  pdfioDictSetBinary (
    pdfio_dict_t *dict,
    const char *key,
    const unsigned char *value,
    size_t valuelen
);
.fi
.SS pdfioDictSetBoolean
Set a key boolean in a dictionary.
.PP
.nf
bool  pdfioDictSetBoolean (
    pdfio_dict_t *dict,
    const char *key,
    bool value
);
.fi
.SS pdfioDictSetDate
Set a date value in a dictionary.
.PP
.nf
bool  pdfioDictSetDate (
    pdfio_dict_t *dict,
    const char *key,
    time_t value
);
.fi
.SS pdfioDictSetDict
Set a key dictionary in a dictionary.
.PP
.nf
bool  pdfioDictSetDict (
    pdfio_dict_t *dict,
    const char *key,
    pdfio_dict_t *value
);
.fi
.SS pdfioDictSetName
Set a key name in a dictionary.
.PP
.nf
bool  pdfioDictSetName (
    pdfio_dict_t *dict,
    const char *key,
    const char *value
);
.fi
.SS pdfioDictSetNull
Set a key null in a dictionary.
.PP
.nf
bool  pdfioDictSetNull (
    pdfio_dict_t *dict,
    const char *key
);
.fi
.SS pdfioDictSetNumber
Set a key number in a dictionary.
.PP
.nf
bool  pdfioDictSetNumber (
    pdfio_dict_t *dict,
    const char *key,
    double value
);
.fi
.SS pdfioDictSetObj
Set a key indirect object reference in a dictionary.
.PP
.nf
bool  pdfioDictSetObj (
    pdfio_dict_t *dict,
    const char *key,
    pdfio_obj_t *value
);
.fi
.SS pdfioDictSetRect
Set a key rectangle in a dictionary.
.PP
.nf
bool  pdfioDictSetRect (
    pdfio_dict_t *dict,
    const char *key,
    pdfio_rect_t *value
);
.fi
.SS pdfioDictSetString
Set a key literal string in a dictionary.
.PP
.nf
bool  pdfioDictSetString (
    pdfio_dict_t *dict,
    const char *key,
    const char *value
);
.fi
.SS pdfioDictSetStringf
Set a key formatted string in a dictionary.
.PP
.nf
bool  pdfioDictSetStringf (
    pdfio_dict_t *dict,
    const char *key,
    const char *format,
    ...
);
.fi
.SS pdfioFileClose
Close a PDF file and free all memory used for it.
.PP
.nf
bool  pdfioFileClose (
    pdfio_file_t *pdf
);
.fi
.SS pdfioFileCreate
Create a PDF file.
.PP
.nf
pdfio_file_t * pdfioFileCreate (
    const char *filename,
    const char *version,
    pdfio_rect_t *media_box,
    pdfio_rect_t *crop_box,
    pdfio_error_cb_t error_cb,
    void *error_data
);
.fi
.PP
This function creates a new PDF file.  The "filename" argument specifies the
name of the PDF file to create.
.PP
The "version" argument specifies the PDF version number for the file or
\fBNULL\fR for the default ("2.0").
.PP
The "media_box" and "crop_box" arguments specify the default MediaBox and
CropBox for pages in the PDF file - if \fBNULL\fR then a default "Universal" size
of 8.27x11in (the intersection of US Letter and ISO A4) is used.
.PP
The "error_cb" and "error_data" arguments specify an error handler callback
and its data pointer - if \fBNULL\fR the default error handler is used that
writes error messages to \fBstderr\fR.
.SS pdfioFileCreateArrayObj
Create a new object in a PDF file containing an array.
.PP
.nf
pdfio_obj_t * pdfioFileCreateArrayObj (
    pdfio_file_t *pdf,
    pdfio_array_t *array
);
.fi
.PP
This function creates a new object with an array value in a PDF file.
You must call \fIpdfioObjClose\fR to write the object to the file.
.SS pdfioFileCreateFontObjFromBase
Create one of the base 14 PDF fonts.
.PP
.nf
pdfio_obj_t * pdfioFileCreateFontObjFromBase (
    pdfio_file_t *pdf,
    const char *name
);
.fi
.PP
This function creates one of the base 14 PDF fonts. The "name" parameter
specifies the font nane:
.PP
.IP \(bu 5
"Courier"
.IP \(bu 5
"Courier-Bold"
.IP \(bu 5
"Courier-BoldItalic"
.IP \(bu 5
"Courier-Italic"
.IP \(bu 5
"Helvetica"
.IP \(bu 5
"Helvetica-Bold"
.IP \(bu 5
"Helvetica-BoldOblique"
.IP \(bu 5
"Helvetica-Oblique"
.IP \(bu 5
"Symbol"
.IP \(bu 5
"Times-Bold"
.IP \(bu 5
"Times-BoldItalic"
.IP \(bu 5
"Times-Italic"
.IP \(bu 5
"Times-Roman"
.IP \(bu 5
"ZapfDingbats"
.PP
Base fonts always use the Windows CP1252 (ISO-8859-1 with additional
characters such as the Euro symbol) subset of Unicode.
.SS pdfioFileCreateFontObjFromFile
Add a font object to a PDF file.
.PP
.nf
pdfio_obj_t * pdfioFileCreateFontObjFromFile (
    pdfio_file_t *pdf,
    const char *filename,
    bool unicode
);
.fi
.PP
This function embeds a TrueType/OpenType font into a PDF file.  The
"unicode" parameter controls whether the font is encoded for two-byte
characters (potentially full Unicode, but more typically a subset)
or to only support the Windows CP1252 (ISO-8859-1 with additional
characters such as the Euro symbol) subset of Unicode.
.SS pdfioFileCreateICCObjFromFile
Add an ICC profile object to a PDF file.
.PP
.nf
pdfio_obj_t * pdfioFileCreateICCObjFromFile (
    pdfio_file_t *pdf,
    const char *filename,
    size_t num_colors
);
.fi
.SS pdfioFileCreateImageObjFromData
Add image object(s) to a PDF file from memory.
.PP
.nf
pdfio_obj_t * pdfioFileCreateImageObjFromData (
    pdfio_file_t *pdf,
    const unsigned char *data,
    size_t width,
    size_t height,
    size_t num_colors,
    pdfio_array_t *color_data,
    bool alpha,
    bool interpolate
);
.fi
.PP
This function creates image object(s) in a PDF file from a data buffer in
memory.  The "data" parameter points to the image data as 8-bit color values.
The "width" and "height" parameters specify the image dimensions.  The
"num_colors" parameter specifies the number of color components (\fB1\fR for
grayscale, \fB3\fR for RGB, and \fB4\fR for CMYK) and the "alpha" parameter specifies
whether each color tuple is followed by an alpha value.  The "color_data"
parameter specifies an optional color space array for the image - if \fBNULL\fR,
the image is encoded in the corresponding device color space.  The
"interpolate" parameter specifies whether to interpolate when scaling the
image on the page.
.PP
Note: When creating an image object with alpha, a second image object is
created to hold the "soft mask" data for the primary image.
.SS pdfioFileCreateImageObjFromFile
Add an image object to a PDF file from a file.
.PP
.nf
pdfio_obj_t * pdfioFileCreateImageObjFromFile (
    pdfio_file_t *pdf,
    const char *filename,
    bool interpolate
);
.fi
.PP
This function creates an image object in a PDF file from a JPEG or PNG file.
The "filename" parameter specifies the name of the JPEG or PNG file, while
the "interpolate" parameter specifies whether to interpolate when scaling the
image on the page.
.PP
.IP 5
Note: Currently PNG support is limited to grayscale, RGB, or indexed files
.IP 5
without interlacing or alpha.  Transparency (masking) based on color/index
.IP 5
is supported.
.SS pdfioFileCreateObj
Create a new object in a PDF file.
.PP
.nf
pdfio_obj_t * pdfioFileCreateObj (
    pdfio_file_t *pdf,
    pdfio_dict_t *dict
);
.fi
.SS pdfioFileCreateOutput
Create a PDF file through an output callback.
.PP
.nf
pdfio_file_t * pdfioFileCreateOutput (
    pdfio_output_cb_t output_cb,
    void *output_ctx,
    const char *version,
    pdfio_rect_t *media_box,
    pdfio_rect_t *crop_box,
    pdfio_error_cb_t error_cb,
    void *error_data
);
.fi
.PP
This function creates a new PDF file that is streamed though an output
callback.  The "output_cb" and "output_ctx" arguments specify the output
callback and its context pointer which is called whenever data needs to be
written:
.PP
.nf
    ssize_t
    output_cb(void *output_ctx, const void *buffer, size_t bytes)
    {
    // Write buffer to output and return the number of bytes written
    }

.fi
The "version" argument specifies the PDF version number for the file or
\fBNULL\fR for the default ("2.0").
.PP
The "media_box" and "crop_box" arguments specify the default MediaBox and
CropBox for pages in the PDF file - if \fBNULL\fR then a default "Universal" size
of 8.27x11in (the intersection of US Letter and ISO A4) is used.
.PP
The "error_cb" and "error_data" arguments specify an error handler callback
and its data pointer - if \fBNULL\fR the default error handler is used that
writes error messages to \fBstderr\fR.
.PP
.IP 5
\fINote\fR: Files created using this API are slightly larger than those
.IP 5
created using the \fIpdfioFileCreate\fR function since stream lengths are
.IP 5
stored as indirect object references.
.SS pdfioFileCreatePage
Create a page in a PDF file.
.PP
.nf
pdfio_stream_t * pdfioFileCreatePage (
    pdfio_file_t *pdf,
    pdfio_dict_t *dict
);
.fi
.SS pdfioFileFindObj
Find an object using its object number.
.PP
.nf
pdfio_obj_t * pdfioFileFindObj (
    pdfio_file_t *pdf,
    size_t number
);
.fi
.PP
This differs from \fIpdfioFileGetObj\fR which takes an index into the
list of objects while this function takes the object number.
.SS pdfioFileGetAuthor
Get the author for a PDF file.
.PP
.nf
const char * pdfioFileGetAuthor (
    pdfio_file_t *pdf
);
.fi
.SS pdfioFileGetCreationDate
Get the creation date for a PDF file.
.PP
.nf
time_t  pdfioFileGetCreationDate (
    pdfio_file_t *pdf
);
.fi
.SS pdfioFileGetCreator
Get the creator string for a PDF file.
.PP
.nf
const char * pdfioFileGetCreator (
    pdfio_file_t *pdf
);
.fi
.SS pdfioFileGetID
Get the PDF file's ID strings.
.PP
.nf
pdfio_array_t * pdfioFileGetID (
    pdfio_file_t *pdf
);
.fi
.SS pdfioFileGetKeywords
Get the keywords for a PDF file.
.PP
.nf
const char * pdfioFileGetKeywords (
    pdfio_file_t *pdf
);
.fi
.SS pdfioFileGetName
Get a PDF's filename.
.PP
.nf
const char * pdfioFileGetName (
    pdfio_file_t *pdf
);
.fi
.SS pdfioFileGetNumObjs
Get the number of objects in a PDF file.
.PP
.nf
size_t  pdfioFileGetNumObjs (
    pdfio_file_t *pdf
);
.fi
.SS pdfioFileGetNumPages
Get the number of pages in a PDF file.
.PP
.nf
size_t  pdfioFileGetNumPages (
    pdfio_file_t *pdf
);
.fi
.SS pdfioFileGetObj
Get an object from a PDF file.
.PP
.nf
pdfio_obj_t * pdfioFileGetObj (
    pdfio_file_t *pdf,
    size_t n
);
.fi
.SS pdfioFileGetPage
Get a page object from a PDF file.
.PP
.nf
pdfio_obj_t * pdfioFileGetPage (
    pdfio_file_t *pdf,
    size_t n
);
.fi
.SS pdfioFileGetPermissions
Get the access permissions of a PDF file.
.PP
.nf
pdfio_permission_t  pdfioFileGetPermissions (
    pdfio_file_t *pdf,
    pdfio_encryption_t *encryption
);
.fi
.PP
This function returns the access permissions of a PDF file and (optionally)
the type of encryption that has been used.
.SS pdfioFileGetProducer
Get the producer string for a PDF file.
.PP
.nf
const char * pdfioFileGetProducer (
    pdfio_file_t *pdf
);
.fi
.SS pdfioFileGetSubject
Get the subject for a PDF file.
.PP
.nf
const char * pdfioFileGetSubject (
    pdfio_file_t *pdf
);
.fi
.SS pdfioFileGetTitle
Get the title for a PDF file.
.PP
.nf
const char * pdfioFileGetTitle (
    pdfio_file_t *pdf
);
.fi
.SS pdfioFileGetVersion
Get the PDF version number for a PDF file.
.PP
.nf
const char * pdfioFileGetVersion (
    pdfio_file_t *pdf
);
.fi
.SS pdfioFileOpen
Open a PDF file for reading.
.PP
.nf
pdfio_file_t * pdfioFileOpen (
    const char *filename,
    pdfio_password_cb_t password_cb,
    void *password_data,
    pdfio_error_cb_t error_cb,
    void *error_data
);
.fi
.PP
This function opens an existing PDF file.  The "filename" argument specifies
the name of the PDF file to create.
.PP
The "password_cb" and "password_data" arguments specify a password callback
and its data pointer for PDF files that use one of the standard Adobe
"security" handlers.  The callback returns a password string or \fBNULL\fR to
cancel the open.  If \fBNULL\fR is specified for the callback function and the
PDF file requires a password, the open will always fail.
.PP
The "error_cb" and "error_data" arguments specify an error handler callback
and its data pointer - if \fBNULL\fR the default error handler is used that
writes error messages to \fBstderr\fR.
.SS pdfioFileSetAuthor
Set the author for a PDF file.
.PP
.nf
void pdfioFileSetAuthor (
    pdfio_file_t *pdf,
    const char *value
);
.fi
.SS pdfioFileSetCreationDate
Set the creation date for a PDF file.
.PP
.nf
void pdfioFileSetCreationDate (
    pdfio_file_t *pdf,
    time_t value
);
.fi
.SS pdfioFileSetCreator
Set the creator string for a PDF file.
.PP
.nf
void pdfioFileSetCreator (
    pdfio_file_t *pdf,
    const char *value
);
.fi
.SS pdfioFileSetKeywords
Set the keywords string for a PDF file.
.PP
.nf
void pdfioFileSetKeywords (
    pdfio_file_t *pdf,
    const char *value
);
.fi
.SS pdfioFileSetPermissions
Set the PDF permissions, encryption mode, and passwords.
.PP
.nf
bool  pdfioFileSetPermissions (
    pdfio_file_t *pdf,
    pdfio_permission_t permissions,
    pdfio_encryption_t encryption,
    const char *owner_password,
    const char *user_password
);
.fi
.PP
This function sets the PDF usage permissions, encryption mode, and
passwords.
.PP
.IP 5
\fINote\fR: This function must be called before creating or copying any
.IP 5
objects.  Due to fundamental limitations in the PDF format, PDF encryption
.IP 5
offers little protection from disclosure.  Permissions are not enforced in
.IP 5
any meaningful way.
.SS pdfioFileSetSubject
Set the subject for a PDF file.
.PP
.nf
void pdfioFileSetSubject (
    pdfio_file_t *pdf,
    const char *value
);
.fi
.SS pdfioFileSetTitle
Set the title for a PDF file.
.PP
.nf
void pdfioFileSetTitle (
    pdfio_file_t *pdf,
    const char *value
);
.fi
.SS pdfioImageGetBytesPerLine
Get the number of bytes to read for each line.
.PP
.nf
size_t  pdfioImageGetBytesPerLine (
    pdfio_obj_t *obj
);
.fi
.SS pdfioImageGetHeight
Get the height of an image object.
.PP
.nf
double  pdfioImageGetHeight (
    pdfio_obj_t *obj
);
.fi
.SS pdfioImageGetWidth
Get the width of an image object.
.PP
.nf
double  pdfioImageGetWidth (
    pdfio_obj_t *obj
);
.fi
.SS pdfioObjClose
Close an object, writing any data as needed to the PDF
file.
.PP
.nf
bool  pdfioObjClose (
    pdfio_obj_t *obj
);
.fi
.SS pdfioObjCopy
Copy an object to another PDF file.
.PP
.nf
pdfio_obj_t * pdfioObjCopy (
    pdfio_file_t *pdf,
    pdfio_obj_t *srcobj
);
.fi
.SS pdfioObjCreateStream
Create an object (data) stream for writing.
.PP
.nf
pdfio_stream_t * pdfioObjCreateStream (
    pdfio_obj_t *obj,
    pdfio_filter_t filter
);
.fi
.SS pdfioObjGetArray
Get the array associated with an object.
.PP
.nf
pdfio_array_t * pdfioObjGetArray (
    pdfio_obj_t *obj
);
.fi
.SS pdfioObjGetDict
Get the dictionary associated with an object.
.PP
.nf
pdfio_dict_t * pdfioObjGetDict (
    pdfio_obj_t *obj
);
.fi
.SS pdfioObjGetGeneration
Get the object's generation number.
.PP
.nf
unsigned short  pdfioObjGetGeneration (
    pdfio_obj_t *obj
);
.fi
.SS pdfioObjGetLength
Get the length of the object's (data) stream.
.PP
.nf
size_t  pdfioObjGetLength (
    pdfio_obj_t *obj
);
.fi
.SS pdfioObjGetNumber
Get the object's number.
.PP
.nf
size_t  pdfioObjGetNumber (
    pdfio_obj_t *obj
);
.fi
.SS pdfioObjGetSubtype
Get an object's subtype.
.PP
.nf
const char * pdfioObjGetSubtype (
    pdfio_obj_t *obj
);
.fi
.SS pdfioObjGetType
Get an object's type.
.PP
.nf
const char * pdfioObjGetType (
    pdfio_obj_t *obj
);
.fi
.SS pdfioObjOpenStream
Open an object's (data) stream for reading.
.PP
.nf
pdfio_stream_t * pdfioObjOpenStream (
    pdfio_obj_t *obj,
    bool decode
);
.fi
.SS pdfioPageCopy
Copy a page to a PDF file.
.PP
.nf
bool  pdfioPageCopy (
    pdfio_file_t *pdf,
    pdfio_obj_t *srcpage
);
.fi
.SS pdfioPageDictAddColorSpace
Add a color space to the page dictionary.
.PP
.nf
bool  pdfioPageDictAddColorSpace (
    pdfio_dict_t *dict,
    const char *name,
    pdfio_array_t *data
);
.fi
.PP
This function adds a named color space to the page dictionary.
.PP
The names "DefaultCMYK", "DefaultGray", and "DefaultRGB" specify the default
device color space used for the page.
.PP
The "data" array contains a calibrated, indexed, or ICC-based color space
array that was created using the
\fIpdfioArrayCreateCalibratedColorFromMatrix\fR,
\fIpdfioArrayCreateCalibratedColorFromPrimaries\fR,
\fIpdfioArrayCreateICCBasedColor\fR, or
\fIpdfioArrayCreateIndexedColor\fR functions.
.SS pdfioPageDictAddFont
Add a font object to the page dictionary.
.PP
.nf
bool  pdfioPageDictAddFont (
    pdfio_dict_t *dict,
    const char *name,
    pdfio_obj_t *obj
);
.fi
.SS pdfioPageDictAddImage
Add an image object to the page dictionary.
.PP
.nf
bool  pdfioPageDictAddImage (
    pdfio_dict_t *dict,
    const char *name,
    pdfio_obj_t *obj
);
.fi
.SS pdfioStreamClose
Close a (data) stream in a PDF file.
.PP
.nf
bool  pdfioStreamClose (
    pdfio_stream_t *st
);
.fi
.SS pdfioStreamConsume
Consume bytes from the stream.
.PP
.nf
bool  pdfioStreamConsume (
    pdfio_stream_t *st,
    size_t bytes
);
.fi
.SS pdfioStreamGetToken
Read a single PDF token from a stream.
.PP
.nf
bool  pdfioStreamGetToken (
    pdfio_stream_t *st,
    char *buffer,
    size_t bufsize
);
.fi
.SS pdfioStreamPeek
Peek at data in a stream.
.PP
.nf
ssize_t  pdfioStreamPeek (
    pdfio_stream_t *st,
    void *buffer,
    size_t bytes
);
.fi
.SS pdfioStreamPrintf
Write a formatted string to a stream.
.PP
.nf
bool  pdfioStreamPrintf (
    pdfio_stream_t *st,
    const char *format,
    ...
);
.fi
.SS pdfioStreamPutChar
Write a single character to a stream.
.PP
.nf
bool  pdfioStreamPutChar (
    pdfio_stream_t *st,
    int ch
);
.fi
.SS pdfioStreamPuts
Write a literal string to a stream.
.PP
.nf
bool  pdfioStreamPuts (
    pdfio_stream_t *st,
    const char *s
);
.fi
.SS pdfioStreamRead
Read data from a stream.
.PP
.nf
ssize_t  pdfioStreamRead (
    pdfio_stream_t *st,
    void *buffer,
    size_t bytes
);
.fi
.PP
This function reads data from a stream.  When reading decoded image data
from a stream, you \fImust\fR read whole scanlines.  The
\fIpdfioImageGetBytesPerLine\fR function can be used to determine the
proper read length.
.SS pdfioStreamWrite
Write data to a stream.
.PP
.nf
bool  pdfioStreamWrite (
    pdfio_stream_t *st,
    const void *buffer,
    size_t bytes
);
.fi
.SS pdfioStringCreate
Create a durable literal string.
.PP
.nf
char * pdfioStringCreate (
    pdfio_file_t *pdf,
    const char *s
);
.fi
.PP
This function creates a literal string associated with the PDF file
"pdf".  The "s" string points to a nul-terminated C string.
.PP
\fBNULL\fR is returned on error, otherwise a \fBchar *\fR that is valid until
\fBpdfioFileClose\fR is called.
.SS pdfioStringCreatef
Create a durable formatted string.
.PP
.nf
char * pdfioStringCreatef (
    pdfio_file_t *pdf,
    const char *format,
    ...
);
.fi
.PP
This function creates a formatted string associated with the PDF file
"pdf".  The "format" string contains \fBprintf\fR-style format characters.
.PP
\fBNULL\fR is returned on error, otherwise a \fBchar *\fR that is valid until
\fBpdfioFileClose\fR is called.
.SH STRUCTURES
.SS pdfio_rect_s
PDF rectangle
.PP
.nf
struct pdfio_rect_s
{
  double x1;
  double x2;
  double y1;
  double y2;
};
.fi
.SH TYPES
.SS pdfio_array_t
Array of PDF values
.PP
.nf
typedef struct _pdfio_array_s pdfio_array_t;
.fi
.SS pdfio_cs_t
Standard color spaces
.PP
.nf
typedef enum pdfio_cs_e pdfio_cs_t;
.fi
.SS pdfio_dict_t
Key/value dictionary
.PP
.nf
typedef struct _pdfio_dict_s pdfio_dict_t;
.fi
.SS pdfio_encryption_t
PDF encryption modes
.PP
.nf
typedef enum pdfio_encryption_e pdfio_encryption_t;
.fi
.SS pdfio_error_cb_t
Error callback
.PP
.nf
typedef bool(*)(pdfio_file_t *pdf, const char *message, void *data) pdfio_error_cb_t;
.fi
.SS pdfio_file_t
PDF file
.PP
.nf
typedef struct _pdfio_file_s pdfio_file_t;
.fi
.SS pdfio_filter_t
Compression/decompression filters for streams
.PP
.nf
typedef enum pdfio_filter_e pdfio_filter_t;
.fi
.SS pdfio_linecap_t
Line capping modes
.PP
.nf
typedef enum pdfio_linecap_e pdfio_linecap_t;
.fi
.SS pdfio_linejoin_t
Line joining modes
.PP
.nf
typedef enum pdfio_linejoin_e pdfio_linejoin_t;
.fi
.SS pdfio_matrix_t[3][2]
Transform matrix
.PP
.nf
typedef double pdfio_matrix_t[3][2];
.fi
.SS pdfio_obj_t
Numbered object in PDF file
.PP
.nf
typedef struct _pdfio_obj_s pdfio_obj_t;
.fi
.SS pdfio_output_cb_t
Output callback for pdfioFileCreateOutput
.PP
.nf
typedef ssize_t(*)(void *ctx const void *data size_t datalen) pdfio_output_cb_t;
.fi
.SS pdfio_password_cb_t
Password callback for pdfioFileOpen
.PP
.nf
typedef const char *(*)(void *data const char *filename) pdfio_password_cb_t;
.fi
.SS pdfio_permission_t
PDF permission bitfield
.PP
.nf
typedef int pdfio_permission_t;
.fi
.SS pdfio_rect_t
PDF rectangle
.PP
.nf
typedef struct pdfio_rect_s pdfio_rect_t;
.fi
.SS pdfio_stream_t
Object data stream in PDF file
.PP
.nf
typedef struct _pdfio_stream_s pdfio_stream_t;
.fi
.SS pdfio_textrendering_t
Text rendering modes
.PP
.nf
typedef enum pdfio_textrendering_e pdfio_textrendering_t;
.fi
.SS pdfio_valtype_t
PDF value types
.PP
.nf
typedef enum pdfio_valtype_e pdfio_valtype_t;
.fi
.SS state_t[4][4]
4x4 AES state table
.PP
.nf
typedef uint8_t state_t[4][4];
.fi
.SH AUTHOR
.PP
Michael R Sweet
.SH COPYRIGHT
.PP
Copyright (c) 2021 by Michael R Sweet
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Introduction


PDFio is a simple C library for reading and writing PDF files. The primary goals of pdfio are:


		Read and write any version of PDF file




		Provide access to pages, objects, and streams within a PDF file




		Support reading and writing of encrypted PDF files




		Extract or embed useful metadata (author, creator, page information, etc.)




		"Filter" PDF files, for example to extract a range of pages or to embed fonts that are missing from a PDF




		Provide access to objects used for each page







PDFio is not concerned with rendering or viewing a PDF file, although a PDF RIP or viewer could be written using it.


PDFio is Copyright © 2021 by Michael R Sweet and is licensed under the Apache License Version 2.0 with an (optional) exception to allow linking against GPL2/LGPL2 software. See the files "LICENSE" and "NOTICE" for more information.


Requirements


PDFio requires the following to build the software:


		A C99 compiler such as Clang, GCC, or MS Visual C




		A POSIX-compliant make program




		ZLIB (https://www.zlib.net) 1.0 or higher







IDE files for Xcode (macOS/iOS) and Visual Studio (Windows) are also provided.


Installing pdfio


PDFio comes with a portable makefile that will work on any POSIX-compliant system with ZLIB installed. To make it, run:


make all



To test it, run:


make test



To install it, run:


make install



If you want a shared library, run:


make all-shared
make install-shared



The default installation location is "/usr/local". Pass the prefix variable to make to install it to another location:


make install prefix=/some/other/directory



The makefile installs the pdfio header to "${prefix}/include", the library to "${prefix}/lib", the pkg-config file to "${prefix}/lib/pkgconfig", the man page to "${prefix}/share/man/man3", and the documentation to "${prefix}/share/doc/pdfio".


The makefile supports the following variables that can be specified in the make command or as environment variables:


		AR: the library archiver (default "ar")




		ARFLAGS: options for the library archiver (default "cr")




		CC: the C compiler (default "cc")




		CFLAGS: options for the C compiler (default "")




		CODESIGN_IDENTITY: the identity to use when code signing the shared library on macOS (default "Developer ID")




		COMMONFLAGS: options for the C compiler and linker (typically architecture and optimization options, default is "-Os -g")




		CPPFLAGS: options for the C preprocessor (default "")




		DESTDIR and DSTROOT: specifies a root directory when installing (default is "", specify only one)




		DSOFLAGS: options for the C compiler when linking the shared library (default "")




		LDFLAGS: options for the C compiler when linking the test programs (default "")




		LIBS: library options when linking the test programs (default "-lz")




		RANLIB: program that generates a table-of-contents in a library (default "ranlib")




		prefix: specifies the installation directory (default "/usr/local")







Visual Studio Project


The Visual Studio solution ("pdfio.sln") is provided for Windows developers and generates both a static library and DLL.


Xcode Project


There is also an Xcode project ("pdfio.xcodeproj") you can use on macOS which generates a static library that will be installed under "/usr/local" with:


sudo xcodebuild install



You can reproduce this with the makefile using:


sudo make COMMONFLAGS="-Os -mmacosx-version-min=10.14 -arch x86_64 -arch arm64" install



Detecting PDFio


PDFio can be detected using the pkg-config command, for example:


if pkg-config --exists pdfio; then
    ...
fi



In a makefile you can add the necessary compiler and linker options with:


CFLAGS  +=      `pkg-config --cflags pdfio`
LIBS    +=      `pkg-config --libs pdfio`



On Windows, you need to link to the PDFIO1.LIB (DLL) library and include the zlib_native NuGet package dependency. You can also use the published pdfio_native NuGet package.


Header Files


PDFio provides a primary header file that is always used:


#include <pdfio.h>



PDFio also provides PDF content helper functions for producing PDF content that are defined in a separate header file:


#include <pdfio-content.h>



API Overview


PDFio exposes several types:


		pdfio_file_t: A PDF file (for reading or writing)




		pdfio_array_t: An array of values




		pdfio_dict_t: A dictionary of key/value pairs in a PDF file, object, etc.




		pdfio_obj_t: An object in a PDF file




		pdfio_stream_t: An object stream







Reading PDF Files


You open an existing PDF file using the pdfioFileOpen function:


pdfio_file_t *pdf = pdfioFileOpen("myinputfile.pdf", error_cb, error_data);



where the three arguments to the function are the filename ("myinputfile.pdf"), an optional error callback function (error_cb), and an optional pointer value for the error callback function (error_data). The error callback is called for both errors and warnings and accepts the pdfio_file_t pointer, a message string, and the callback pointer value, for example:


bool
error_cb(pdfio_file_t *pdf, const char *message, void *data)
{
  (void)data; // This callback does not use the data pointer

  fprintf(stderr, "%s: %s\n", pdfioFileGetName(pdf), message);

  // Return false to treat warnings as errors
  return (false);
}



The default error callback (NULL) does the equivalent of the above.


Each PDF file contains one or more pages. The pdfioFileGetNumPages function returns the number of pages in the file while the pdfioFileGetPage function gets the specified page in the PDF file:


pdfio_file_t *pdf;   // PDF file
size_t       i;      // Looping var
size_t       count;  // Number of pages
pdfio_obj_t  *page;  // Current page

// Iterate the pages in the PDF file
for (i = 0, count = pdfioFileGetNumPages(pdf); i < count; i ++)
{
  page = pdfioFileGetPage(pdf, i);
  // do something with page
}



Each page is represented by a "page tree" object (what pdfioFileGetPage returns) that specifies information about the page and one or more "content" objects that contain the images, fonts, text, and graphics that appear on the page.


The pdfioFileClose function closes a PDF file and frees all memory that was used for it:


pdfioFileClose(pdf);



Writing PDF Files


You create a new PDF file using the pdfioFileCreate function:


pdfio_rect_t media_box = { 0.0, 0.0, 612.0, 792.0 };  // US Letter
pdfio_rect_t crop_box = { 36.0, 36.0, 576.0, 756.0 }; // w/0.5" margins

pdfio_file_t *pdf = pdfioFileCreate("myoutputfile.pdf", "2.0", &media_box, &crop_box, error_cb, error_data);



where the six arguments to the function are the filename ("myoutputfile.pdf"), PDF version ("2.0"), media box (media_box), crop box (crop_box), an optional error callback function (error_cb), and an optional pointer value for the error callback function (error_data). The units for the media and crop boxes are points (1/72nd of an inch).


Alternately you can stream a PDF file using the pdfioFileCreateOutput function:


pdfio_rect_t media_box = { 0.0, 0.0, 612.0, 792.0 };  // US Letter
pdfio_rect_t crop_box = { 36.0, 36.0, 576.0, 756.0 }; // w/0.5" margins

pdfio_file_t *pdf = pdfioFileCreateOutput(output_cb, output_ctx, "2.0", &media_box, &crop_box, error_cb, error_data);



Once the file is created, use the pdfioFileCreateObj, pdfioFileCreatePage, and pdfioPageCopy functions to create objects and pages in the file.


Finally, the pdfioFileClose function writes the PDF cross-reference and "trailer" information, closes the file, and frees all memory that was used for it.


PDF Objects


PDF objects are identified using two numbers - the object number (1 to N) and the object generation (0 to 65535) that specifies a particular version of an object. An object's numbers are returned by the pdfioObjGetNumber and pdfioObjGetGeneration functions. You can find a numbered object using the pdfioFileFindObj function.


Objects contain values (typically dictionaries) and usually an associated data stream containing images, fonts, ICC profiles, and page content. PDFio provides several accessor functions to get the value(s) associated with an object:


		pdfioObjGetArray returns an object's array value, if any




		pdfioObjGetDict returns an object's dictionary value, if any




		pdfioObjGetLength returns the length of the data stream, if any




		pdfioObjGetSubtype returns the sub-type name of the object, for example "Image" for an image object.




		pdfioObjGetType returns the type name of the object, for example "XObject" for an image object.







PDF Streams


Some PDF objects have an associated data stream, such as for pages, images, ICC color profiles, and fonts. You access the stream for an existing object using the pdfioObjOpenStream function:


pdfio_file_t *pdf = pdfioFileOpen(...);
pdfio_obj_t *obj = pdfioFileFindObj(pdf, number);
pdfio_stream_t *st = pdfioObjOpenStream(obj, true);



The first argument is the object pointer. The second argument is a boolean value that specifies whether you want to decode (typically decompress) the stream data or return it as-is.


Once you have the stream open, you can use one of several functions to read from it:


		pdfioStreamConsume reads and discards a number of bytes in the stream




		pdfioStreamGetToken reads a PDF token from the stream




		pdfioStreamPeek peeks at the next stream data without advancing or "consuming" it




		pdfioStreamRead reads a buffer of data







When you are done reading from the stream, call the pdfioStreamClose function:


pdfioStreamClose(st);



To create a stream for a new object, call the pdfioObjCreateStream function:


pdfio_file_t *pdf = pdfioFileCreate(...);
pdfio_obj_t *pdfioFileCreateObj(pdf, ...);
pdfio_stream_t *pdfioObjCreateStream(obj, PDFIO_FILTER_FLATE);



The first argument is the newly created object. The second argument is either PDFIO_FILTER_NONE to specify that any encoding is done by your program or PDFIO_FILTER_FLATE to specify that PDFio should Flate compress the stream.


Once you have created the stream, use any of the following functions to write to the stream:


		pdfioStreamPrintf writes a formatted string to the stream




		pdfioStreamPutChar writes a single character to the stream




		pdfioStreamPuts writes a C string to the stream




		pdfioStreamWrite writes a buffer of data to the stream







The PDF content helper functions provide additional functions for writing specific PDF page stream commands.


When you are done writing the stream, call pdfioStreamCLose to close both the stream and the object.


PDF Content Helper Functions


PDFio includes many helper functions for embedding or writing specific kinds of content to a PDF file. These functions can be roughly grouped into ??? categories:


		Color Space Functions




		Font Object Functions




		Image Object Functions




		Page Stream Functions




		Page Dictionary Functions







Color Space Functions


PDF color spaces are specified using well-known names like "DeviceCMYK", "DeviceGray", and "DeviceRGB" or using arrays that define so-called calibrated color spaces. PDFio provides several functions for embedding ICC profiles and creating color space arrays:


		pdfioArrayCreateColorFromICCObj creates a color array for an ICC color profile object




		pdfioArrayCreateColorFromMatrix creates a color array using a CIE XYZ color transform matrix, a gamma value, and a CIE XYZ white point




		pdfioArrayCreateColorFromPalette creates an indexed color array from an array of sRGB values




		pdfioArrayCreateColorFromPrimaries creates a color array using CIE XYZ primaries and a gamma value




		pdfioArrayCreateColorFromStandard creates a color array for a standard color space







You can embed an ICC color profile using the pdfioFileCreateICCObjFromFile function:


pdfio_file_t *pdf = pdfioFileCreate(...);
pdfio_obj_t *icc = pdfioFileCreateICCObjFromFile(pdf, "filename.icc");



where the first argument is the PDF file and the second argument is the filename of the ICC color profile.


PDFio also includes predefined constants for creating a few standard color spaces:


pdfio_file_t *pdf = pdfioFileCreate(...);

// Create an AdobeRGB color array
pdfio_array_t *adobe_rgb = pdfioArrayCreateColorFromStandard(pdf, 3, PDFIO_CS_ADOBE);

// Create an Display P3 color array
pdfio_array_t *display_p3 = pdfioArrayCreateColorFromStandard(pdf, 3, PDFIO_CS_P3_D65);

// Create an sRGB color array
pdfio_array_t *srgb = pdfioArrayCreateColorFromStandard(pdf, 3, PDFIO_CS_SRGB);



Font Object Functions


PDF supports many kinds of fonts, including PostScript Type1, PDF Type3, TrueType/OpenType, and CID. PDFio provides two functions for creating font objects. The first is pdfioFileCreateFontObjFromBase which creates a font object for one of the base PDF fonts:


		"Courier"




		"Courier-Bold"




		"Courier-BoldItalic"




		"Courier-Italic"




		"Helvetica"




		"Helvetica-Bold"




		"Helvetica-BoldOblique"




		"Helvetica-Oblique"




		"Symbol"




		"Times-Bold"




		"Times-BoldItalic"




		"Times-Italic"




		"Times-Roman"




		"ZapfDingbats"







PDFio always uses the Windows CP1252 subset of Unicode for these fonts.


The second function is pdfioFileCreateFontObjFromFile which creates a font object from a TrueType/OpenType font file, for example:


pdfio_file_t *pdf = pdfioFileCreate(...);
pdfio_obj_t *arial = pdfioFileCreateFontObjFromFile(pdf, "OpenSans-Regular.ttf", false);



will embed an OpenSans Regular TrueType font using the Windows CP1252 subset of Unicode. Pass true for the third argument to embed it as a Unicode CID font instead, for example:


pdfio_file_t *pdf = pdfioFileCreate(...);
pdfio_obj_t *arial = pdfioFileCreateFontObjFromFile(pdf, "NotoSansJP-Regular.otf", true);



will embed the NotoSansJP Regular OpenType font with full support for Unicode.


Note: Not all fonts support Unicode.


Image Object Functions


PDF supports images with many different color spaces and bit depths with optional transparency. PDFio provides two helper functions for creating image objects that can be referenced in page streams. The first function is pdfioFileCreateImageObjFromData which creates an image object from data in memory, for example:


pdfio_file_t *pdf = pdfioFileCreate(...);
unsigned char data[1024 * 1024 * 4]; // 1024x1024 RGBA image data
pdfio_obj_t *img = pdfioFileCreateImageObjFromData(pdf, data, /*width*/1024, /*height*/1024, /*num_colors*/3, /*color_data*/NULL, /*alpha*/true, /*interpolate*/false);



will create an object for a 1024x1024 RGBA image in memory, using the default color space for 3 colors ("DeviceRGB"). We can use one of the color space functions to use a specific color space for this image, for example:


pdfio_file_t *pdf = pdfioFileCreate(...);

// Create an AdobeRGB color array
pdfio_array_t *adobe_rgb = pdfioArrayCreateColorFromMatrix(pdf, 3, pdfioAdobeRGBGamma, pdfioAdobeRGBMatrix, pdfioAdobeRGBWhitePoint);

// Create a 1024x1024 RGBA image using AdobeRGB
unsigned char data[1024 * 1024 * 4]; // 1024x1024 RGBA image data
pdfio_obj_t *img = pdfioFileCreateImageObjFromData(pdf, data, /*width*/1024, /*height*/1024, /*num_colors*/3, /*color_data*/adobe_rgb, /*alpha*/true, /*interpolate*/false);



The "interpolate" argument specifies whether the colors in the image should be smoothed/interpolated when scaling. This is most useful for photographs but should be false for screenshot and barcode images.


If you have a JPEG or PNG file, use the pdfioFileCreateImageObjFromFile function to copy the image into a PDF image object, for example:


pdfio_file_t *pdf = pdfioFileCreate(...);
pdfio_obj_t *img = pdfioFileCreateImageObjFromFile(pdf, "myphoto.jpg", /*interpolate*/true);



Page Dictionary Functions


PDF pages each have an associated dictionary to specify the images, fonts, and color spaces used by the page. PDFio provides functions to add these resources to the dictionary:


		pdfioPageDictAddColorSpace adds a named color space to the page dictionary




		pdfioPageDictAddFont adds a named font to the page dictionary




		pdfioPageDictAddImage adds a named image to the page dictionary







Page Stream Functions


PDF page streams contain textual commands for drawing on the page. PDFio provides many functions for writing these commands with the correct format and escaping, as needed:


		pdfioContentClip clips future drawing to the current path




		pdfioContentDrawImage draws an image object




		pdfioContentFill fills the current path




		pdfioContentFillAndStroke fills and strokes the current path




		pdfioContentMatrixConcat concatenates a matrix with the current transform matrix




		pdfioContentMatrixRotate concatenates a rotation matrix with the current transform matrix




		pdfioContentMatrixScale concatenates a scaling matrix with the current transform matrix




		pdfioContentMatrixTranslate concatenates a translation matrix with the current transform matrix




		pdfioContentPathClose closes the current path




		pdfioContentPathCurve appends a Bezier curve to the current path




		pdfioContentPathCurve13 appends a Bezier curve with 2 control points to the current path




		pdfioContentPathCurve23 appends a Bezier curve with 2 control points to the current path




		pdfioContentPathLineTo appends a line to the current path




		pdfioContentPathMoveTo moves the current point in the current path




		pdfioContentPathRect appends a rectangle to the current path




		pdfioContentRestore restores a previous graphics state




		pdfioContentSave saves the current graphics state




		pdfioContentSetDashPattern sets the line dash pattern




		pdfioContentSetFillColorDeviceCMYK sets the current fill color using a device CMYK color




		pdfioContentSetFillColorDeviceGray sets the current fill color using a device gray color




		pdfioContentSetFillColorDeviceRGB sets the current fill color using a device RGB color




		pdfioContentSetFillColorGray sets the current fill color using a calibrated gray color




		pdfioContentSetFillColorRGB sets the current fill color using a calibrated RGB color




		pdfioContentSetFillColorSpace sets the current fill color space




		pdfioContentSetFlatness sets the flatness for curves




		pdfioContentSetLineCap sets how the ends of lines are stroked




		pdfioContentSetLineJoin sets how connections between lines are stroked




		pdfioContentSetLineWidth sets the width of stroked lines




		pdfioContentSetMiterLimit sets the miter limit for stroked lines




		pdfioContentSetStrokeColorDeviceCMYK sets the current stroke color using a device CMYK color




		pdfioContentSetStrokeColorDeviceGray sets the current stroke color using a device gray color




		pdfioContentSetStrokeColorDeviceRGB sets the current stroke color using a device RGB color




		pdfioContentSetStrokeColorGray sets the current stroke color using a calibrated gray color




		pdfioContentSetStrokeColorRGB sets the current stroke color using a calibrated RGB color




		pdfioContentSetStrokeColorSpace sets the current stroke color space




		pdfioContentSetTextCharacterSpacing sets the spacing between characters for text




		pdfioContentSetTextFont sets the font and size for text




		pdfioContentSetTextLeading sets the line height for text




		pdfioContentSetTextMatrix concatenates a matrix with the current text matrix




		pdfioContentSetTextRenderingMode sets the text rendering mode




		pdfioContentSetTextRise adjusts the baseline for text




		pdfioContentSetTextWordSpacing sets the spacing between words for text




		pdfioContentSetTextXScaling sets the horizontal scaling for text




		pdfioContentStroke strokes the current path




		pdfioContentTextBegin begins a block of text




		pdfioContentTextEnd ends a block of text




		pdfioContentTextMoveLine moves to the next line with an offset in a text block




		pdfioContentTextMoveTo moves within the current line in a text block




		pdfioContentTextNextLine moves to the beginning of the next line in a text block




		pdfioContentTextShow draws a literal string in a text block




		pdfioContentTextShowf draws a formatted string in a text block




		pdfioContentTextShowJustified draws an array of literal strings with offsets between them







Functions


pdfioArrayAppendArray


Add an array value to an array.



bool pdfioArrayAppendArray(pdfio_array_t *a, pdfio_array_t *value);


Parameters


		a		Array

		value		Value




Return Value


true on success, false on failure


pdfioArrayAppendBinary


Add a binary string value to an array.



bool pdfioArrayAppendBinary(pdfio_array_t *a, const unsigned char *value, size_t valuelen);


Parameters


		a		Array

		value		Value

		valuelen		Length of value




Return Value


true on success, false on failure


pdfioArrayAppendBoolean


Add a boolean value to an array.



bool pdfioArrayAppendBoolean(pdfio_array_t *a, bool value);


Parameters


		a		Array

		value		Value




Return Value


true on success, false on failure


pdfioArrayAppendDate


Add a date value to an array.



bool pdfioArrayAppendDate(pdfio_array_t *a, time_t value);


Parameters


		a		Array

		value		Value




Return Value


true on success, false on failure


pdfioArrayAppendDict


Add a dictionary to an array.



bool pdfioArrayAppendDict(pdfio_array_t *a, pdfio_dict_t *value);


Parameters


		a		Array

		value		Value




Return Value


true on success, false on failure


pdfioArrayAppendName


Add a name to an array.



bool pdfioArrayAppendName(pdfio_array_t *a, const char *value);


Parameters


		a		Array

		value		Value




Return Value


true on success, false on failure


pdfioArrayAppendNumber


Add a number to an array.



bool pdfioArrayAppendNumber(pdfio_array_t *a, double value);


Parameters


		a		Array

		value		Value




Return Value


true on success, false on failure


pdfioArrayAppendObj


Add an indirect object reference to an array.



bool pdfioArrayAppendObj(pdfio_array_t *a, pdfio_obj_t *value);


Parameters


		a		Array

		value		Value




Return Value


true on success, false on failure


pdfioArrayAppendString


Add a string to an array.



bool pdfioArrayAppendString(pdfio_array_t *a, const char *value);


Parameters


		a		Array

		value		Value




Return Value


true on success, false on failure


pdfioArrayCopy


Copy an array.



pdfio_array_t *pdfioArrayCopy(pdfio_file_t *pdf, pdfio_array_t *a);


Parameters


		pdf		PDF file

		a		Original array




Return Value


New array or NULL on error


pdfioArrayCreate


Create an empty array.



pdfio_array_t *pdfioArrayCreate(pdfio_file_t *pdf);


Parameters


		pdf		PDF file




Return Value


New array or NULL on error


pdfioArrayCreateColorFromICCObj


Create an ICC-based color space array.



pdfio_array_t *pdfioArrayCreateColorFromICCObj(pdfio_file_t *pdf, pdfio_obj_t *icc_object);


Parameters


		pdf		PDF file

		icc_object		ICC profile object




Return Value


Color array


pdfioArrayCreateColorFromMatrix


Create a calibrated color space array using a CIE XYZ transform matrix.



pdfio_array_t *pdfioArrayCreateColorFromMatrix(pdfio_file_t *pdf, size_t num_colors, double gamma, const double matrix[3][3], const double white_point[3]);


Parameters


		pdf		PDF file

		num_colors		Number of colors (1 or 3)

		gamma		Gamma value

		matrix[3][3]		XYZ transform

		white_point[3]		White point




Return Value


Color space array


pdfioArrayCreateColorFromPalette


Create an indexed color space array.



pdfio_array_t *pdfioArrayCreateColorFromPalette(pdfio_file_t *pdf, size_t num_colors, const unsigned char *colors);


Parameters


		pdf		PDF file

		num_colors		Number of colors

		colors		RGB values for colors




Return Value


Color array


pdfioArrayCreateColorFromPrimaries


Create a calibrated color sapce array using CIE xy primary chromacities.



pdfio_array_t *pdfioArrayCreateColorFromPrimaries(pdfio_file_t *pdf, size_t num_colors, double gamma, double wx, double wy, double rx, double ry, double gx, double gy, double bx, double by);


Parameters


		pdf		PDF file

		num_colors		Number of colors (1 or 3)

		gamma		Gama value

		wx		White point X chromacity

		wy		White point Y chromacity

		rx		Red X chromacity

		ry		Red Y chromacity

		gx		Green X chromacity

		gy		Green Y chromacity

		bx		Blue X chromacity

		by		Blue Y chromacity




Return Value


Color space array


pdfioArrayCreateColorFromStandard


Create a color array for a standard color space.



pdfio_array_t *pdfioArrayCreateColorFromStandard(pdfio_file_t *pdf, size_t num_colors, pdfio_cs_t cs);


Parameters


		pdf		PDF file

		num_colors		Number of colors (1 or 3)

		cs		Color space enumeration




Return Value


Color array


Discussion


This function creates a color array for a standard PDFIO_CS_ enumerated color space.
The "num_colors" argument must be 1 for grayscale and 3 for RGB color.


pdfioArrayGetArray


Get an array value from an array.



pdfio_array_t *pdfioArrayGetArray(pdfio_array_t *a, size_t n);


Parameters


		a		Array

		n		Index




Return Value


Value


pdfioArrayGetBinary


Get a binary string value from an array.



unsigned char *pdfioArrayGetBinary(pdfio_array_t *a, size_t n, size_t *length);


Parameters


		a		Array

		n		Index

		length		Length of string




Return Value


Value


pdfioArrayGetBoolean


Get a boolean value from an array.



bool pdfioArrayGetBoolean(pdfio_array_t *a, size_t n);


Parameters


		a		Array

		n		Index




Return Value


Value


pdfioArrayGetDate


Get a date value from an array.



time_t pdfioArrayGetDate(pdfio_array_t *a, size_t n);


Parameters


		a		Array

		n		Index




Return Value


Value


pdfioArrayGetDict


Get a dictionary value from an array.



pdfio_dict_t *pdfioArrayGetDict(pdfio_array_t *a, size_t n);


Parameters


		a		Array

		n		Index




Return Value


Value


pdfioArrayGetName


Get a name value from an array.



const char *pdfioArrayGetName(pdfio_array_t *a, size_t n);


Parameters


		a		Array

		n		Index




Return Value


Value


pdfioArrayGetNumber


Get a number from an array.



double pdfioArrayGetNumber(pdfio_array_t *a, size_t n);


Parameters


		a		Array

		n		Index




Return Value


Value


pdfioArrayGetObj


Get an indirect object reference from an array.



pdfio_obj_t *pdfioArrayGetObj(pdfio_array_t *a, size_t n);


Parameters


		a		Array

		n		Index




Return Value


Value


pdfioArrayGetSize


Get the length of an array.



size_t pdfioArrayGetSize(pdfio_array_t *a);


Parameters


		a		Array




Return Value


Length of array


pdfioArrayGetString


Get a string value from an array.



const char *pdfioArrayGetString(pdfio_array_t *a, size_t n);


Parameters


		a		Array

		n		Index




Return Value


Value


pdfioArrayGetType


Get a value type from an array.



pdfio_valtype_t pdfioArrayGetType(pdfio_array_t *a, size_t n);


Parameters


		a		Array

		n		Index




Return Value


Value type


pdfioContentClip


Clip output to the current path.



bool pdfioContentClip(pdfio_stream_t *st, bool even_odd);


Parameters


		st		Stream

		even_odd		Even/odd fill vs. non-zero winding rule




Return Value


true on success, false on failure


pdfioContentDrawImage


Draw an image object.



bool pdfioContentDrawImage(pdfio_stream_t *st, const char *name, double x, double y, double width, double height);


Parameters


		st		Stream

		name		Image name

		x		X offset of image

		y		Y offset of image

		width		Width of image

		height		Height of image




Return Value


true on success, false on failure


Discussion


The object name must be part of the page dictionary resources, typically
using the pdfioPageDictAddImage function.


pdfioContentFill


Fill the current path.



bool pdfioContentFill(pdfio_stream_t *st, bool even_odd);


Parameters


		st		Stream

		even_odd		Even/odd fill vs. non-zero winding rule




Return Value


true on success, false on failure


pdfioContentFillAndStroke


Fill and stroke the current path.



bool pdfioContentFillAndStroke(pdfio_stream_t *st, bool even_odd);


Parameters


		st		Stream

		even_odd		Even/odd fill vs. non-zero winding




Return Value


true on success, false on failure


pdfioContentMatrixConcat


Concatenate a matrix to the current graphics
state.



bool pdfioContentMatrixConcat(pdfio_stream_t *st, pdfio_matrix_t m);


Parameters


		st		Stream

		m		Transform matrix




Return Value


true on success, false on failure


pdfioContentMatrixRotate


Rotate the current transform matrix.



bool pdfioContentMatrixRotate(pdfio_stream_t *st, double degrees);


Parameters


		st		Stream

		degrees		Rotation angle in degrees counter-clockwise




Return Value


true on success, false on failure


pdfioContentMatrixScale


Scale the current transform matrix.



bool pdfioContentMatrixScale(pdfio_stream_t *st, double sx, double sy);


Parameters


		st		Stream

		sx		X scale

		sy		Y scale




Return Value


true on success, false on failure


pdfioContentMatrixTranslate


Translate the current transform matrix.



bool pdfioContentMatrixTranslate(pdfio_stream_t *st, double tx, double ty);


Parameters


		st		Stream

		tx		X offset

		ty		Y offset




Return Value


true on success, false on failure


pdfioContentPathClose


Close the current path.



bool pdfioContentPathClose(pdfio_stream_t *st);


Parameters


		st		Stream




Return Value


true on success, false on failure


pdfioContentPathCurve


Add a Bezier curve with two control points.



bool pdfioContentPathCurve(pdfio_stream_t *st, double x1, double y1, double x2, double y2, double x3, double y3);


Parameters


		st		Stream

		x1		X position 1

		y1		Y position 1

		x2		X position 2

		y2		Y position 2

		x3		X position 3

		y3		Y position 3




Return Value


true on success, false on failure


pdfioContentPathCurve13


Add a Bezier curve with an initial control point.



bool pdfioContentPathCurve13(pdfio_stream_t *st, double x1, double y1, double x3, double y3);


Parameters


		st		Stream

		x1		X position 1

		y1		Y position 1

		x3		X position 3

		y3		Y position 3




Return Value


true on success, false on failure


pdfioContentPathCurve23


Add a Bezier curve with a trailing control point.



bool pdfioContentPathCurve23(pdfio_stream_t *st, double x2, double y2, double x3, double y3);


Parameters


		st		Stream

		x2		X position 2

		y2		Y position 2

		x3		X position 3

		y3		Y position 3




Return Value


true on success, false on failure


pdfioContentPathLineTo


Add a straight line to the current path.



bool pdfioContentPathLineTo(pdfio_stream_t *st, double x, double y);


Parameters


		st		Stream

		x		X position

		y		Y position




Return Value


true on success, false on failure


pdfioContentPathMoveTo


Start a new subpath.



bool pdfioContentPathMoveTo(pdfio_stream_t *st, double x, double y);


Parameters


		st		Stream

		x		X position

		y		Y position




Return Value


true on success, false on failure


pdfioContentPathRect


Add a rectangle to the current path.



bool pdfioContentPathRect(pdfio_stream_t *st, double x, double y, double width, double height);


Parameters


		st		Stream

		x		X offset

		y		Y offset

		width		Width

		height		Height




Return Value


true on success, false on failure


pdfioContentRestore


Restore a previous graphics state.



bool pdfioContentRestore(pdfio_stream_t *st);


Parameters


		st		Stream




Return Value


true on success, false on failure


pdfioContentSave


Save the current graphics state.



bool pdfioContentSave(pdfio_stream_t *st);


Parameters


		st		Stream




Return Value


true on success, false on failure


pdfioContentSetDashPattern


Set the stroke pattern.



bool pdfioContentSetDashPattern(pdfio_stream_t *st, double phase, double on, double off);


Parameters


		st		Stream

		phase		Phase (offset within pattern)

		on		On length

		off		Off length




Return Value


true on success, false on failure


pdfioContentSetFillColorDeviceCMYK


Set device CMYK fill color.



bool pdfioContentSetFillColorDeviceCMYK(pdfio_stream_t *st, double c, double m, double y, double k);


Parameters


		st		Stream

		c		Cyan value (0.0 to 1.0)

		m		Magenta value (0.0 to 1.0)

		y		Yellow value (0.0 to 1.0)

		k		Black value (0.0 to 1.0)




Return Value


true on success, false on failure


pdfioContentSetFillColorDeviceGray


Set the device gray fill color.



bool pdfioContentSetFillColorDeviceGray(pdfio_stream_t *st, double g);


Parameters


		st		Stream

		g		Gray value (0.0 to 1.0)




Return Value


true on success, false on failure


pdfioContentSetFillColorDeviceRGB


Set the device RGB fill color.



bool pdfioContentSetFillColorDeviceRGB(pdfio_stream_t *st, double r, double g, double b);


Parameters


		st		Stream

		r		Red value (0.0 to 1.0)

		g		Green value (0.0 to 1.0)

		b		Blue value (0.0 to 1.0)




Return Value


true on success, false on failure


pdfioContentSetFillColorGray


Set the calibrated gray fill color.



bool pdfioContentSetFillColorGray(pdfio_stream_t *st, double g);


Parameters


		st		Stream

		g		Gray value (0.0 to 1.0)




Return Value


true on success, false on failure


pdfioContentSetFillColorRGB


Set the calibrated RGB fill color.



bool pdfioContentSetFillColorRGB(pdfio_stream_t *st, double r, double g, double b);


Parameters


		st		Stream

		r		Red value (0.0 to 1.0)

		g		Green value (0.0 to 1.0)

		b		Blue value (0.0 to 1.0)




Return Value


true on success, false on failure


pdfioContentSetFillColorSpace


Set the fill colorspace.



bool pdfioContentSetFillColorSpace(pdfio_stream_t *st, const char *name);


Parameters


		st		Stream

		name		Color space name




Return Value


true on success, false on failure


pdfioContentSetFlatness


Set the flatness tolerance.



bool pdfioContentSetFlatness(pdfio_stream_t *st, double flatness);


Parameters


		st		Stream

		flatness		Flatness value (0.0 to 100.0)




Return Value


true on success, false on failure


pdfioContentSetLineCap


Set the line ends style.



bool pdfioContentSetLineCap(pdfio_stream_t *st, pdfio_linecap_t lc);


Parameters


		st		Stream

		lc		Line cap value




Return Value


true on success, false on failure


pdfioContentSetLineJoin


Set the line joining style.



bool pdfioContentSetLineJoin(pdfio_stream_t *st, pdfio_linejoin_t lj);


Parameters


		st		Stream

		lj		Line join value




Return Value


true on success, false on failure


pdfioContentSetLineWidth


Set the line width.



bool pdfioContentSetLineWidth(pdfio_stream_t *st, double width);


Parameters


		st		Stream

		width		Line width value




Return Value


true on success, false on failure


pdfioContentSetMiterLimit


Set the miter limit.



bool pdfioContentSetMiterLimit(pdfio_stream_t *st, double limit);


Parameters


		st		Stream

		limit		Miter limit value




Return Value


true on success, false on failure


pdfioContentSetStrokeColorDeviceCMYK


Set the device CMYK stroke color.



bool pdfioContentSetStrokeColorDeviceCMYK(pdfio_stream_t *st, double c, double m, double y, double k);


Parameters


		st		Stream

		c		Cyan value (0.0 to 1.0)

		m		Magenta value (0.0 to 1.0)

		y		Yellow value (0.0 to 1.0)

		k		Black value (0.0 to 1.0)




Return Value


true on success, false on failure


pdfioContentSetStrokeColorDeviceGray


Set the device gray stroke color.



bool pdfioContentSetStrokeColorDeviceGray(pdfio_stream_t *st, double g);


Parameters


		st		Stream

		g		Gray value (0.0 to 1.0)




Return Value


true on success, false on failure


pdfioContentSetStrokeColorDeviceRGB


Set the device RGB stroke color.



bool pdfioContentSetStrokeColorDeviceRGB(pdfio_stream_t *st, double r, double g, double b);


Parameters


		st		Stream

		r		Red value (0.0 to 1.0)

		g		Green value (0.0 to 1.0)

		b		Blue value (0.0 to 1.0)




Return Value


true on success, false on failure


pdfioContentSetStrokeColorGray


Set the calibrated gray stroke color.



bool pdfioContentSetStrokeColorGray(pdfio_stream_t *st, double g);


Parameters


		st		Stream

		g		Gray value (0.0 to 1.0)




Return Value


true on success, false on failure


pdfioContentSetStrokeColorRGB


Set the calibrated RGB stroke color.



bool pdfioContentSetStrokeColorRGB(pdfio_stream_t *st, double r, double g, double b);


Parameters


		st		Stream

		r		Red value (0.0 to 1.0)

		g		Green value (0.0 to 1.0)

		b		Blue value (0.0 to 1.0)




Return Value


true on success, false on failure


pdfioContentSetStrokeColorSpace


Set the stroke color space.



bool pdfioContentSetStrokeColorSpace(pdfio_stream_t *st, const char *name);


Parameters


		st		Stream

		name		Color space name




Return Value


true on success, false on failure


pdfioContentSetTextCharacterSpacing


Set the spacing between characters.



bool pdfioContentSetTextCharacterSpacing(pdfio_stream_t *st, double spacing);


Parameters


		st		Stream

		spacing		Character spacing




Return Value


true on success, false on failure


pdfioContentSetTextFont


Set the text font and size.



bool pdfioContentSetTextFont(pdfio_stream_t *st, const char *name, double size);


Parameters


		st		Stream

		name		Font name

		size		Font size




Return Value


true on success, false on failure


pdfioContentSetTextLeading


Set text leading (line height) value.



bool pdfioContentSetTextLeading(pdfio_stream_t *st, double leading);


Parameters


		st		Stream

		leading		Leading (line height) value




Return Value


true on success, false on failure


pdfioContentSetTextMatrix


Set the text transform matrix.



bool pdfioContentSetTextMatrix(pdfio_stream_t *st, pdfio_matrix_t m);


Parameters


		st		Stream

		m		Transform matrix




Return Value


true on success, false on failure


pdfioContentSetTextRenderingMode


Set the text rendering mode.



bool pdfioContentSetTextRenderingMode(pdfio_stream_t *st, pdfio_textrendering_t mode);


Parameters


		st		Stream

		mode		Text rendering mode




Return Value


true on success, false on failure


pdfioContentSetTextRise


Set the text baseline offset.



bool pdfioContentSetTextRise(pdfio_stream_t *st, double rise);


Parameters


		st		Stream

		rise		Y offset




Return Value


true on success, false on failure


pdfioContentSetTextWordSpacing


Set the inter-word spacing.



bool pdfioContentSetTextWordSpacing(pdfio_stream_t *st, double spacing);


Parameters


		st		Stream

		spacing		Spacing between words




Return Value


true on success, false on failure


pdfioContentSetTextXScaling


Set the horizontal scaling value.



bool pdfioContentSetTextXScaling(pdfio_stream_t *st, double percent);


Parameters


		st		Stream

		percent		Horizontal scaling in percent




Return Value


true on success, false on failure


pdfioContentStroke


Stroke the current path.



bool pdfioContentStroke(pdfio_stream_t *st);


Parameters


		st		Stream




Return Value


true on success, false on failure


pdfioContentTextBegin


Begin a text block.



bool pdfioContentTextBegin(pdfio_stream_t *st);


Parameters


		st		Stream




Return Value


true on success, false on failure


pdfioContentTextEnd


End a text block.



bool pdfioContentTextEnd(pdfio_stream_t *st);


Parameters


		st		Stream




Return Value


true on success, false on failure


pdfioContentTextMoveLine


Move to the next line and offset.



bool pdfioContentTextMoveLine(pdfio_stream_t *st, double tx, double ty);


Parameters


		st		Stream

		tx		X offset

		ty		Y offset




Return Value


true on success, false on failure


pdfioContentTextMoveTo


Offset within the current line.



bool pdfioContentTextMoveTo(pdfio_stream_t *st, double tx, double ty);


Parameters


		st		Stream

		tx		X offset

		ty		Y offset




Return Value


true on success, false on failure


pdfioContentTextNextLine


Move to the next line.



bool pdfioContentTextNextLine(pdfio_stream_t *st);


Parameters


		st		Stream




Return Value


true on success, false on failure


pdfioContentTextShow


Show text.



bool pdfioContentTextShow(pdfio_stream_t *st, bool unicode, const char *s);


Parameters


		st		Stream

		unicode		Unicode text?

		s		String to show




Return Value


true on success, false on failure


Discussion


This function shows some text in a PDF content stream. The "unicode" argument
specifies that the current font maps to full Unicode.  The "s" argument
specifies a UTF-8 encoded string.


pdfioContentTextShowJustified


Show justified text.



bool pdfioContentTextShowJustified(pdfio_stream_t *st, bool unicode, size_t num_fragments, const double *offsets, const char *const *fragments);


Parameters


		st		Stream

		unicode		Unicode text?

		num_fragments		Number of text fragments

		offsets		Text offsets before fragments

		fragments		Text fragments




Return Value


true on success, false on failure


Discussion


This function shows some text in a PDF content stream. The "unicode" argument
specifies that the current font maps to full Unicode.  The "fragments"
argument specifies an array of UTF-8 encoded strings.


pdfioContentTextShowf






bool pdfioContentTextShowf(pdfio_stream_t *st, bool unicode, const char *format, ...);


Parameters


		st		Stream

		unicode		Unicode text?

		format		printf-style format string

		...		Additional arguments as needed




Return Value


Show formatted text.


This function shows some text in a PDF content stream. The "unicode" argument
specifies that the current font maps to full Unicode.  The "format" argument
specifies a UTF-8 encoded printf-style format string.


pdfioDictCopy


Copy a dictionary to a PDF file.



pdfio_dict_t *pdfioDictCopy(pdfio_file_t *pdf, pdfio_dict_t *dict);


Parameters


		pdf		PDF file

		dict		Original dictionary




Return Value


New dictionary


pdfioDictCreate


Create a dictionary to hold key/value pairs.



pdfio_dict_t *pdfioDictCreate(pdfio_file_t *pdf);


Parameters


		pdf		PDF file




Return Value


New dictionary


pdfioDictGetArray


Get a key array value from a dictionary.



pdfio_array_t *pdfioDictGetArray(pdfio_dict_t *dict, const char *key);


Parameters


		dict		Dictionary

		key		Key




Return Value


Value


pdfioDictGetBinary


Get a key binary string value from a dictionary.



unsigned char *pdfioDictGetBinary(pdfio_dict_t *dict, const char *key, size_t *length);


Parameters


		dict		Dictionary

		key		Key

		length		Length of value




Return Value


Value


pdfioDictGetBoolean


Get a key boolean value from a dictionary.



bool pdfioDictGetBoolean(pdfio_dict_t *dict, const char *key);


Parameters


		dict		Dictionary

		key		Key




Return Value


Value


pdfioDictGetDate


Get a date value from a dictionary.



time_t pdfioDictGetDate(pdfio_dict_t *dict, const char *key);


Parameters


		dict		Dictionary

		key		Key




Return Value


Value


pdfioDictGetDict


Get a key dictionary value from a dictionary.



pdfio_dict_t *pdfioDictGetDict(pdfio_dict_t *dict, const char *key);


Parameters


		dict		Dictionary

		key		Key




Return Value


Value


pdfioDictGetName


Get a key name value from a dictionary.



const char *pdfioDictGetName(pdfio_dict_t *dict, const char *key);


Parameters


		dict		Dictionary

		key		Key




Return Value


Value


pdfioDictGetNumber


Get a key number value from a dictionary.



double pdfioDictGetNumber(pdfio_dict_t *dict, const char *key);


Parameters


		dict		Dictionary

		key		Key




Return Value


Value


pdfioDictGetObj


Get a key indirect object value from a dictionary.



pdfio_obj_t *pdfioDictGetObj(pdfio_dict_t *dict, const char *key);


Parameters


		dict		Dictionary

		key		Key




Return Value


Value


pdfioDictGetRect


Get a key rectangle value from a dictionary.



pdfio_rect_t *pdfioDictGetRect(pdfio_dict_t *dict, const char *key, pdfio_rect_t *rect);


Parameters


		dict		Dictionary

		key		Key

		rect		Rectangle




Return Value


Rectangle


pdfioDictGetString


Get a key string value from a dictionary.



const char *pdfioDictGetString(pdfio_dict_t *dict, const char *key);


Parameters


		dict		Dictionary

		key		Key




Return Value


Value


pdfioDictGetType


Get a key value type from a dictionary.



pdfio_valtype_t pdfioDictGetType(pdfio_dict_t *dict, const char *key);


Parameters


		dict		Dictionary

		key		Key




Return Value


Value type


pdfioDictSetArray


Set a key array in a dictionary.



bool pdfioDictSetArray(pdfio_dict_t *dict, const char *key, pdfio_array_t *value);


Parameters


		dict		Dictionary

		key		Key

		value		Value




Return Value


true on success, false on failure


pdfioDictSetBinary


Set a key binary string in a dictionary.



bool pdfioDictSetBinary(pdfio_dict_t *dict, const char *key, const unsigned char *value, size_t valuelen);


Parameters


		dict		Dictionary

		key		Key

		value		Value

		valuelen		Length of value




Return Value


true on success, false on failure


pdfioDictSetBoolean


Set a key boolean in a dictionary.



bool pdfioDictSetBoolean(pdfio_dict_t *dict, const char *key, bool value);


Parameters


		dict		Dictionary

		key		Key

		value		Value




Return Value


true on success, false on failure


pdfioDictSetDate


Set a date value in a dictionary.



bool pdfioDictSetDate(pdfio_dict_t *dict, const char *key, time_t value);


Parameters


		dict		Dictionary

		key		Key

		value		Value




Return Value


true on success, false on failure


pdfioDictSetDict


Set a key dictionary in a dictionary.



bool pdfioDictSetDict(pdfio_dict_t *dict, const char *key, pdfio_dict_t *value);


Parameters


		dict		Dictionary

		key		Key

		value		Value




Return Value


true on success, false on failure


pdfioDictSetName


Set a key name in a dictionary.



bool pdfioDictSetName(pdfio_dict_t *dict, const char *key, const char *value);


Parameters


		dict		Dictionary

		key		Key

		value		Value




Return Value


true on success, false on failure


pdfioDictSetNull


Set a key null in a dictionary.



bool pdfioDictSetNull(pdfio_dict_t *dict, const char *key);


Parameters


		dict		Dictionary

		key		Key




Return Value


true on success, false on failure


pdfioDictSetNumber


Set a key number in a dictionary.



bool pdfioDictSetNumber(pdfio_dict_t *dict, const char *key, double value);


Parameters


		dict		Dictionary

		key		Key

		value		Value




Return Value


true on success, false on failure


pdfioDictSetObj


Set a key indirect object reference in a dictionary.



bool pdfioDictSetObj(pdfio_dict_t *dict, const char *key, pdfio_obj_t *value);


Parameters


		dict		Dictionary

		key		Key

		value		Value




Return Value


true on success, false on failure


pdfioDictSetRect


Set a key rectangle in a dictionary.



bool pdfioDictSetRect(pdfio_dict_t *dict, const char *key, pdfio_rect_t *value);


Parameters


		dict		Dictionary

		key		Key

		value		Value




Return Value


true on success, false on failure


pdfioDictSetString


Set a key literal string in a dictionary.



bool pdfioDictSetString(pdfio_dict_t *dict, const char *key, const char *value);


Parameters


		dict		Dictionary

		key		Key

		value		Value




Return Value


true on success, false on failure


pdfioDictSetStringf


Set a key formatted string in a dictionary.



bool pdfioDictSetStringf(pdfio_dict_t *dict, const char *key, const char *format, ...);


Parameters


		dict		Dictionary

		key		Key

		format		printf-style format string

		...		Additional arguments as needed




Return Value


true on success, false on failure


pdfioFileClose


Close a PDF file and free all memory used for it.



bool pdfioFileClose(pdfio_file_t *pdf);


Parameters


		pdf		PDF file




Return Value


true on success and false on failure


pdfioFileCreate


Create a PDF file.



pdfio_file_t *pdfioFileCreate(const char *filename, const char *version, pdfio_rect_t *media_box, pdfio_rect_t *crop_box, pdfio_error_cb_t error_cb, void *error_data);


Parameters


		filename		Filename

		version		PDF version number or NULL for default (2.0)

		media_box		Default MediaBox for pages

		crop_box		Default CropBox for pages

		error_cb		Error callback or NULL for default

		error_data		Error callback data, if any




Return Value


PDF file or NULL on error


Discussion


This function creates a new PDF file.  The "filename" argument specifies the
name of the PDF file to create.



The "version" argument specifies the PDF version number for the file or
NULL for the default ("2.0").



The "media_box" and "crop_box" arguments specify the default MediaBox and
CropBox for pages in the PDF file - if NULL then a default "Universal" size
of 8.27x11in (the intersection of US Letter and ISO A4) is used.



The "error_cb" and "error_data" arguments specify an error handler callback
and its data pointer - if NULL the default error handler is used that
writes error messages to stderr.


pdfioFileCreateArrayObj


Create a new object in a PDF file containing an array.



pdfio_obj_t *pdfioFileCreateArrayObj(pdfio_file_t *pdf, pdfio_array_t *array);


Parameters


		pdf		PDF file

		array		Object array




Return Value


New object


Discussion


This function creates a new object with an array value in a PDF file.
You must call pdfioObjClose to write the object to the file.


pdfioFileCreateFontObjFromBase


Create one of the base 14 PDF fonts.



pdfio_obj_t *pdfioFileCreateFontObjFromBase(pdfio_file_t *pdf, const char *name);


Parameters


		pdf		PDF file

		name		Font name




Return Value


Font object


Discussion


This function creates one of the base 14 PDF fonts. The "name" parameter
specifies the font nane:



		"Courier"


		"Courier-Bold"


		"Courier-BoldItalic"


		"Courier-Italic"


		"Helvetica"


		"Helvetica-Bold"


		"Helvetica-BoldOblique"


		"Helvetica-Oblique"


		"Symbol"


		"Times-Bold"


		"Times-BoldItalic"


		"Times-Italic"


		"Times-Roman"


		"ZapfDingbats"




Base fonts always use the Windows CP1252 (ISO-8859-1 with additional
characters such as the Euro symbol) subset of Unicode.


pdfioFileCreateFontObjFromFile


Add a font object to a PDF file.



pdfio_obj_t *pdfioFileCreateFontObjFromFile(pdfio_file_t *pdf, const char *filename, bool unicode);


Parameters


		pdf		PDF file

		filename		Filename

		unicode		Force Unicode




Return Value


Font object


Discussion


This function embeds a TrueType/OpenType font into a PDF file.  The
"unicode" parameter controls whether the font is encoded for two-byte
characters (potentially full Unicode, but more typically a subset)
or to only support the Windows CP1252 (ISO-8859-1 with additional
characters such as the Euro symbol) subset of Unicode.


pdfioFileCreateICCObjFromFile


Add an ICC profile object to a PDF file.



pdfio_obj_t *pdfioFileCreateICCObjFromFile(pdfio_file_t *pdf, const char *filename, size_t num_colors);


Parameters


		pdf		PDF file

		filename		Filename

		num_colors		Number of color components (1, 3, or 4)




Return Value


Object


pdfioFileCreateImageObjFromData


Add image object(s) to a PDF file from memory.



pdfio_obj_t *pdfioFileCreateImageObjFromData(pdfio_file_t *pdf, const unsigned char *data, size_t width, size_t height, size_t num_colors, pdfio_array_t *color_data, bool alpha, bool interpolate);


Parameters


		pdf		PDF file

		data		Pointer to image data

		width		Width of image

		height		Height of image

		num_colors		Number of colors

		color_data		Colorspace data or NULL for default

		alpha		true if data contains an alpha channel

		interpolate		Interpolate image data?




Return Value


Object


Discussion


This function creates image object(s) in a PDF file from a data buffer in
memory.  The "data" parameter points to the image data as 8-bit color values.
The "width" and "height" parameters specify the image dimensions.  The
"num_colors" parameter specifies the number of color components (1 for
grayscale, 3 for RGB, and 4 for CMYK) and the "alpha" parameter specifies
whether each color tuple is followed by an alpha value.  The "color_data"
parameter specifies an optional color space array for the image - if NULL,
the image is encoded in the corresponding device color space.  The
"interpolate" parameter specifies whether to interpolate when scaling the
image on the page.



Note: When creating an image object with alpha, a second image object is
created to hold the "soft mask" data for the primary image.


pdfioFileCreateImageObjFromFile


Add an image object to a PDF file from a file.



pdfio_obj_t *pdfioFileCreateImageObjFromFile(pdfio_file_t *pdf, const char *filename, bool interpolate);


Parameters


		pdf		PDF file

		filename		Filename

		interpolate		Interpolate image data?




Return Value


Object


Discussion


This function creates an image object in a PDF file from a JPEG or PNG file.
The "filename" parameter specifies the name of the JPEG or PNG file, while
the "interpolate" parameter specifies whether to interpolate when scaling the
image on the page.






Note: Currently PNG support is limited to grayscale, RGB, or indexed files
without interlacing or alpha.  Transparency (masking) based on color/index
is supported.


pdfioFileCreateObj


Create a new object in a PDF file.



pdfio_obj_t *pdfioFileCreateObj(pdfio_file_t *pdf, pdfio_dict_t *dict);


Parameters


		pdf		PDF file

		dict		Object dictionary




Return Value


New object


pdfioFileCreateOutput


Create a PDF file through an output callback.



pdfio_file_t *pdfioFileCreateOutput(pdfio_output_cb_t output_cb, void *output_ctx, const char *version, pdfio_rect_t *media_box, pdfio_rect_t *crop_box, pdfio_error_cb_t error_cb, void *error_data);


Parameters


		output_cb		Output callback

		output_ctx		Output context

		version		PDF version number or NULL for default (2.0)

		media_box		Default MediaBox for pages

		crop_box		Default CropBox for pages

		error_cb		Error callback or NULL for default

		error_data		Error callback data, if any




Return Value


PDF file or NULL on error


Discussion


This function creates a new PDF file that is streamed though an output
callback.  The "output_cb" and "output_ctx" arguments specify the output
callback and its context pointer which is called whenever data needs to be
written:




ssize_t
output_cb(void *output_ctx, const void *buffer, size_t bytes)
{
// Write buffer to output and return the number of bytes written
}



The "version" argument specifies the PDF version number for the file or
NULL for the default ("2.0").



The "media_box" and "crop_box" arguments specify the default MediaBox and
CropBox for pages in the PDF file - if NULL then a default "Universal" size
of 8.27x11in (the intersection of US Letter and ISO A4) is used.



The "error_cb" and "error_data" arguments specify an error handler callback
and its data pointer - if NULL the default error handler is used that
writes error messages to stderr.




Note: Files created using this API are slightly larger than those
created using the pdfioFileCreate function since stream lengths are
stored as indirect object references.


pdfioFileCreatePage


Create a page in a PDF file.



pdfio_stream_t *pdfioFileCreatePage(pdfio_file_t *pdf, pdfio_dict_t *dict);


Parameters


		pdf		PDF file

		dict		Page dictionary




Return Value


Contents stream


pdfioFileFindObj


Find an object using its object number.



pdfio_obj_t *pdfioFileFindObj(pdfio_file_t *pdf, size_t number);


Parameters


		pdf		PDF file

		number		Object number (1 to N)




Return Value


Object or NULL if not found


Discussion


This differs from pdfioFileGetObj which takes an index into the
list of objects while this function takes the object number.


pdfioFileGetAuthor


Get the author for a PDF file.



const char *pdfioFileGetAuthor(pdfio_file_t *pdf);


Parameters


		pdf		PDF file




Return Value


Author or NULL for none


pdfioFileGetCreationDate


Get the creation date for a PDF file.



time_t pdfioFileGetCreationDate(pdfio_file_t *pdf);


Parameters


		pdf		PDF file




Return Value


Creation date or 0 for none


pdfioFileGetCreator


Get the creator string for a PDF file.



const char *pdfioFileGetCreator(pdfio_file_t *pdf);


Parameters


		pdf		PDF file




Return Value


Creator string or NULL for none


pdfioFileGetID


Get the PDF file's ID strings.



pdfio_array_t *pdfioFileGetID(pdfio_file_t *pdf);


Parameters


		pdf		PDF file




Return Value


Array with binary strings


pdfioFileGetKeywords


Get the keywords for a PDF file.



const char *pdfioFileGetKeywords(pdfio_file_t *pdf);


Parameters


		pdf		PDF file




Return Value


Keywords string or NULL for none


pdfioFileGetName


Get a PDF's filename.



const char *pdfioFileGetName(pdfio_file_t *pdf);


Parameters


		pdf		PDF file




Return Value


Filename


pdfioFileGetNumObjs


Get the number of objects in a PDF file.



size_t pdfioFileGetNumObjs(pdfio_file_t *pdf);


Parameters


		pdf		PDF file




Return Value


Number of objects


pdfioFileGetNumPages


Get the number of pages in a PDF file.



size_t pdfioFileGetNumPages(pdfio_file_t *pdf);


Parameters


		pdf		PDF file




Return Value


Number of pages


pdfioFileGetObj


Get an object from a PDF file.



pdfio_obj_t *pdfioFileGetObj(pdfio_file_t *pdf, size_t n);


Parameters


		pdf		PDF file

		n		Object index (starting at 0)




Return Value


Object


pdfioFileGetPage


Get a page object from a PDF file.



pdfio_obj_t *pdfioFileGetPage(pdfio_file_t *pdf, size_t n);


Parameters


		pdf		PDF file

		n		Page index (starting at 0)




Return Value


Object


pdfioFileGetPermissions


Get the access permissions of a PDF file.



pdfio_permission_t pdfioFileGetPermissions(pdfio_file_t *pdf, pdfio_encryption_t *encryption);


Parameters


		pdf		PDF file

		encryption		Type of encryption used or NULL to ignore




Return Value


Permission bits


Discussion


This function returns the access permissions of a PDF file and (optionally)
the type of encryption that has been used.


pdfioFileGetProducer


Get the producer string for a PDF file.



const char *pdfioFileGetProducer(pdfio_file_t *pdf);


Parameters


		pdf		PDF file




Return Value


Producer string or NULL for none


pdfioFileGetSubject


Get the subject for a PDF file.



const char *pdfioFileGetSubject(pdfio_file_t *pdf);


Parameters


		pdf		PDF file




Return Value


Subject or NULL for none


pdfioFileGetTitle


Get the title for a PDF file.



const char *pdfioFileGetTitle(pdfio_file_t *pdf);


Parameters


		pdf		PDF file




Return Value


Title or NULL for none


pdfioFileGetVersion


Get the PDF version number for a PDF file.



const char *pdfioFileGetVersion(pdfio_file_t *pdf);


Parameters


		pdf		PDF file




Return Value


Version number or NULL


pdfioFileOpen


Open a PDF file for reading.



pdfio_file_t *pdfioFileOpen(const char *filename, pdfio_password_cb_t password_cb, void *password_data, pdfio_error_cb_t error_cb, void *error_data);


Parameters


		filename		Filename

		password_cb		Password callback or NULL for none

		password_data		Password callback data, if any

		error_cb		Error callback or NULL for default

		error_data		Error callback data, if any




Return Value


PDF file


Discussion


This function opens an existing PDF file.  The "filename" argument specifies
the name of the PDF file to create.



The "password_cb" and "password_data" arguments specify a password callback
and its data pointer for PDF files that use one of the standard Adobe
"security" handlers.  The callback returns a password string or NULL to
cancel the open.  If NULL is specified for the callback function and the
PDF file requires a password, the open will always fail.



The "error_cb" and "error_data" arguments specify an error handler callback
and its data pointer - if NULL the default error handler is used that
writes error messages to stderr.


pdfioFileSetAuthor


Set the author for a PDF file.



void pdfioFileSetAuthor(pdfio_file_t *pdf, const char *value);


Parameters


		pdf		PDF file

		value		Value




pdfioFileSetCreationDate


Set the creation date for a PDF file.



void pdfioFileSetCreationDate(pdfio_file_t *pdf, time_t value);


Parameters


		pdf		PDF file

		value		Value




pdfioFileSetCreator


Set the creator string for a PDF file.



void pdfioFileSetCreator(pdfio_file_t *pdf, const char *value);


Parameters


		pdf		PDF file

		value		Value




pdfioFileSetKeywords


Set the keywords string for a PDF file.



void pdfioFileSetKeywords(pdfio_file_t *pdf, const char *value);


Parameters


		pdf		PDF file

		value		Value




pdfioFileSetPermissions


Set the PDF permissions, encryption mode, and passwords.



bool pdfioFileSetPermissions(pdfio_file_t *pdf, pdfio_permission_t permissions, pdfio_encryption_t encryption, const char *owner_password, const char *user_password);


Parameters


		pdf		PDF file

		permissions		Use permissions

		encryption		Type of encryption to use

		owner_password		Owner password, if any

		user_password		User password, if any




Return Value


true on success, false otherwise


Discussion


This function sets the PDF usage permissions, encryption mode, and
passwords.






Note: This function must be called before creating or copying any
objects.  Due to fundamental limitations in the PDF format, PDF encryption
offers little protection from disclosure.  Permissions are not enforced in
any meaningful way.


pdfioFileSetSubject


Set the subject for a PDF file.



void pdfioFileSetSubject(pdfio_file_t *pdf, const char *value);


Parameters


		pdf		PDF file

		value		Value




pdfioFileSetTitle


Set the title for a PDF file.



void pdfioFileSetTitle(pdfio_file_t *pdf, const char *value);


Parameters


		pdf		PDF file

		value		Value




pdfioImageGetBytesPerLine


Get the number of bytes to read for each line.



size_t pdfioImageGetBytesPerLine(pdfio_obj_t *obj);


Parameters


		obj		Image object




Return Value


Number of bytes per line


pdfioImageGetHeight


Get the height of an image object.



double pdfioImageGetHeight(pdfio_obj_t *obj);


Parameters


		obj		Image object




Return Value


Height in lines


pdfioImageGetWidth


Get the width of an image object.



double pdfioImageGetWidth(pdfio_obj_t *obj);


Parameters


		obj		Image object




Return Value


Width in columns


pdfioObjClose


Close an object, writing any data as needed to the PDF
file.



bool pdfioObjClose(pdfio_obj_t *obj);


Parameters


		obj		Object




Return Value


true on success, false on failure


pdfioObjCopy


Copy an object to another PDF file.



pdfio_obj_t *pdfioObjCopy(pdfio_file_t *pdf, pdfio_obj_t *srcobj);


Parameters


		pdf		PDF file

		srcobj		Object to copy




Return Value


New object or NULL on error


pdfioObjCreateStream


Create an object (data) stream for writing.



pdfio_stream_t *pdfioObjCreateStream(pdfio_obj_t *obj, pdfio_filter_t filter);


Parameters


		obj		Object

		filter		Type of compression to apply




Return Value


Stream or NULL on error


pdfioObjGetArray


Get the array associated with an object.



pdfio_array_t *pdfioObjGetArray(pdfio_obj_t *obj);


Parameters


		obj		Object




Return Value


Array or NULL on error


pdfioObjGetDict


Get the dictionary associated with an object.



pdfio_dict_t *pdfioObjGetDict(pdfio_obj_t *obj);


Parameters


		obj		Object




Return Value


Dictionary or NULL on error


pdfioObjGetGeneration


Get the object's generation number.



unsigned short pdfioObjGetGeneration(pdfio_obj_t *obj);


Parameters


		obj		Object




Return Value


Generation number (0 to 65535)


pdfioObjGetLength


Get the length of the object's (data) stream.



size_t pdfioObjGetLength(pdfio_obj_t *obj);


Parameters


		obj		Object




Return Value


Length in bytes or 0 for none


pdfioObjGetNumber


Get the object's number.



size_t pdfioObjGetNumber(pdfio_obj_t *obj);


Parameters


		obj		Object




Return Value


Object number (1 to 9999999999)


pdfioObjGetSubtype


Get an object's subtype.



const char *pdfioObjGetSubtype(pdfio_obj_t *obj);


Parameters


		obj		Object




Return Value


Object subtype


pdfioObjGetType


Get an object's type.



const char *pdfioObjGetType(pdfio_obj_t *obj);


Parameters


		obj		Object




Return Value


Object type


pdfioObjOpenStream


Open an object's (data) stream for reading.



pdfio_stream_t *pdfioObjOpenStream(pdfio_obj_t *obj, bool decode);


Parameters


		obj		Object

		decode		Decode/decompress data?




Return Value


Stream or NULL on error


pdfioPageCopy


Copy a page to a PDF file.



bool pdfioPageCopy(pdfio_file_t *pdf, pdfio_obj_t *srcpage);


Parameters


		pdf		PDF file

		srcpage		Source page




Return Value


true on success, false on failure


pdfioPageDictAddColorSpace


Add a color space to the page dictionary.



bool pdfioPageDictAddColorSpace(pdfio_dict_t *dict, const char *name, pdfio_array_t *data);


Parameters


		dict		Page dictionary

		name		Color space name

		data		Color space array




Return Value


true on success, false on failure


Discussion


This function adds a named color space to the page dictionary.



The names "DefaultCMYK", "DefaultGray", and "DefaultRGB" specify the default
device color space used for the page.



The "data" array contains a calibrated, indexed, or ICC-based color space
array that was created using the
pdfioArrayCreateCalibratedColorFromMatrix,
pdfioArrayCreateCalibratedColorFromPrimaries,
pdfioArrayCreateICCBasedColor, or
pdfioArrayCreateIndexedColor functions.


pdfioPageDictAddFont


Add a font object to the page dictionary.



bool pdfioPageDictAddFont(pdfio_dict_t *dict, const char *name, pdfio_obj_t *obj);


Parameters


		dict		Page dictionary

		name		Font name

		obj		Font object




Return Value


true on success, false on failure


pdfioPageDictAddImage


Add an image object to the page dictionary.



bool pdfioPageDictAddImage(pdfio_dict_t *dict, const char *name, pdfio_obj_t *obj);


Parameters


		dict		Page dictionary

		name		Image name

		obj		Image object




Return Value


true on success, false on failure


pdfioStreamClose


Close a (data) stream in a PDF file.



bool pdfioStreamClose(pdfio_stream_t *st);


Parameters


		st		Stream




Return Value


true on success, false on failure


pdfioStreamConsume


Consume bytes from the stream.



bool pdfioStreamConsume(pdfio_stream_t *st, size_t bytes);


Parameters


		st		Stream

		bytes		Number of bytes to consume




Return Value


true on success, false on EOF


pdfioStreamGetToken


Read a single PDF token from a stream.



bool pdfioStreamGetToken(pdfio_stream_t *st, char *buffer, size_t bufsize);


Parameters


		st		Stream

		buffer		String buffer

		bufsize		Size of string buffer




Return Value


true on success, false on EOF


pdfioStreamPeek


Peek at data in a stream.



ssize_t pdfioStreamPeek(pdfio_stream_t *st, void *buffer, size_t bytes);


Parameters


		st		Stream

		buffer		Buffer

		bytes		Size of buffer




Return Value


Bytes returned or -1 on error


pdfioStreamPrintf


Write a formatted string to a stream.



bool pdfioStreamPrintf(pdfio_stream_t *st, const char *format, ...);


Parameters


		st		Stream

		format		printf-style format string

		...		Additional arguments as needed




Return Value


true on success, false on failure


pdfioStreamPutChar


Write a single character to a stream.



bool pdfioStreamPutChar(pdfio_stream_t *st, int ch);


Parameters


		st		Stream

		ch		Character




Return Value


true on success, false on failure


pdfioStreamPuts


Write a literal string to a stream.



bool pdfioStreamPuts(pdfio_stream_t *st, const char *s);


Parameters


		st		Stream

		s		Literal string




Return Value


true on success, false on failure


pdfioStreamRead


Read data from a stream.



ssize_t pdfioStreamRead(pdfio_stream_t *st, void *buffer, size_t bytes);


Parameters


		st		Stream

		buffer		Buffer

		bytes		Bytes to read




Return Value


Number of bytes read or -1 on error


Discussion


This function reads data from a stream.  When reading decoded image data
from a stream, you must read whole scanlines.  The
pdfioImageGetBytesPerLine function can be used to determine the
proper read length.


pdfioStreamWrite


Write data to a stream.



bool pdfioStreamWrite(pdfio_stream_t *st, const void *buffer, size_t bytes);


Parameters


		st		Stream

		buffer		Data to write

		bytes		Number of bytes to write




Return Value


true on success or false on failure


pdfioStringCreate


Create a durable literal string.



char *pdfioStringCreate(pdfio_file_t *pdf, const char *s);


Parameters


		pdf		PDF file

		s		Nul-terminated string




Return Value


Durable string pointer or NULL on error


Discussion


This function creates a literal string associated with the PDF file
"pdf".  The "s" string points to a nul-terminated C string.



NULL is returned on error, otherwise a char * that is valid until
pdfioFileClose is called.


pdfioStringCreatef


Create a durable formatted string.



char *pdfioStringCreatef(pdfio_file_t *pdf, const char *format, ...);


Parameters


		pdf		PDF file

		format		printf-style format string

		...		Additional args as needed




Return Value


Durable string pointer or NULL on error


Discussion


This function creates a formatted string associated with the PDF file
"pdf".  The "format" string contains printf-style format characters.



NULL is returned on error, otherwise a char * that is valid until
pdfioFileClose is called.


Data Types


pdfio_array_t


Array of PDF values



typedef struct _pdfio_array_s pdfio_array_t;



pdfio_cs_t


Standard color spaces



typedef enum pdfio_cs_e pdfio_cs_t;



pdfio_dict_t


Key/value dictionary



typedef struct _pdfio_dict_s pdfio_dict_t;



pdfio_encryption_t


PDF encryption modes



typedef enum pdfio_encryption_e pdfio_encryption_t;



pdfio_error_cb_t


Error callback



typedef bool (*pdfio_error_cb_t)(pdfio_file_t *pdf, const char *message, void *data);



pdfio_file_t


PDF file



typedef struct _pdfio_file_s pdfio_file_t;



pdfio_filter_t


Compression/decompression filters for streams



typedef enum pdfio_filter_e pdfio_filter_t;



pdfio_linecap_t


Line capping modes



typedef enum pdfio_linecap_e pdfio_linecap_t;



pdfio_linejoin_t


Line joining modes



typedef enum pdfio_linejoin_e pdfio_linejoin_t;



pdfio_matrix_t[3][2]


Transform matrix



typedef double pdfio_matrix_t[3][2];



pdfio_obj_t


Numbered object in PDF file



typedef struct _pdfio_obj_s pdfio_obj_t;



pdfio_output_cb_t


Output callback for pdfioFileCreateOutput



typedef ssize_t (*pdfio_output_cb_t)(void *ctx const void *data size_t datalen);



pdfio_password_cb_t


Password callback for pdfioFileOpen



typedef const char *(*pdfio_password_cb_t)(void *data const char *filename);



pdfio_permission_t


PDF permission bitfield



typedef int pdfio_permission_t;



pdfio_rect_t


PDF rectangle



typedef struct pdfio_rect_s pdfio_rect_t;



pdfio_stream_t


Object data stream in PDF file



typedef struct _pdfio_stream_s pdfio_stream_t;



pdfio_textrendering_t


Text rendering modes



typedef enum pdfio_textrendering_e pdfio_textrendering_t;



pdfio_valtype_t


PDF value types



typedef enum pdfio_valtype_e pdfio_valtype_t;



state_t[4][4]


4x4 AES state table



typedef uint8_t state_t[4][4];



Structures


pdfio_rect_s


PDF rectangle


struct pdfio_rect_s {

    double x1;

    double x2;

    double y1;

    double y2;

};


Members


		x1 		Lower-left X coordinate

		x2 		Upper-right X coordinate

		y1 		Lower-left Y coordinate

		y2 		Upper-right Y coordinate




Constants


pdfio_cs_e


Standard color spaces


Constants


		PDFIO_CS_ADOBE 		AdobeRGB 1998

		PDFIO_CS_P3_D65 		Display P3

		PDFIO_CS_SRGB 		sRGB




pdfio_encryption_e


PDF encryption modes


Constants


		PDFIO_ENCRYPTION_AES_128 		128-bit AES encryption (PDF 1.6)

		PDFIO_ENCRYPTION_AES_256 		256-bit AES encryption (PDF 2.0)

		PDFIO_ENCRYPTION_NONE 		No encryption

		PDFIO_ENCRYPTION_RC4_128 		128-bit RC4 encryption (PDF 1.4)

		PDFIO_ENCRYPTION_RC4_40 		40-bit RC4 encryption (PDF 1.3)




pdfio_filter_e


Compression/decompression filters for streams


Constants


		PDFIO_FILTER_ASCII85 		ASCII85Decode filter (reading only)

		PDFIO_FILTER_ASCIIHEX 		ASCIIHexDecode filter (reading only)

		PDFIO_FILTER_CCITTFAX 		CCITTFaxDecode filter

		PDFIO_FILTER_CRYPT 		Encryption filter

		PDFIO_FILTER_DCT 		DCTDecode (JPEG) filter

		PDFIO_FILTER_FLATE 		FlateDecode filter

		PDFIO_FILTER_JBIG2 		JBIG2Decode filter

		PDFIO_FILTER_JPX 		JPXDecode filter (reading only)

		PDFIO_FILTER_LZW 		LZWDecode filter (reading only)

		PDFIO_FILTER_NONE 		No filter

		PDFIO_FILTER_RUNLENGTH 		RunLengthDecode filter (reading only)




pdfio_linecap_e


Line capping modes


Constants


		PDFIO_LINECAP_BUTT 		Butt ends

		PDFIO_LINECAP_ROUND 		Round ends

		PDFIO_LINECAP_SQUARE 		Square ends




pdfio_linejoin_e


Line joining modes


Constants


		PDFIO_LINEJOIN_BEVEL 		Bevel joint

		PDFIO_LINEJOIN_MITER 		Miter joint

		PDFIO_LINEJOIN_ROUND 		Round joint




pdfio_permission_e


PDF permission bits


Constants


		PDFIO_PERMISSION_ANNOTATE 		PDF allows annotation

		PDFIO_PERMISSION_ASSEMBLE 		PDF allows assembly (insert, delete, or rotate pages, add document outlines and thumbnails)

		PDFIO_PERMISSION_COPY 		PDF allows copying

		PDFIO_PERMISSION_FORMS 		PDF allows filling in forms

		PDFIO_PERMISSION_MODIFY 		PDF allows modification

		PDFIO_PERMISSION_NONE 		No permissions

		PDFIO_PERMISSION_PRINT 		PDF allows printing

		PDFIO_PERMISSION_PRINT_HIGH 		PDF allows high quality printing

		PDFIO_PERMISSION_READING 		PDF allows screen reading/accessibility (deprecated in PDF 2.0)

		~0 		All permissions




pdfio_textrendering_e


Text rendering modes


Constants


		PDFIO_TEXTRENDERING_FILL 		Fill text

		PDFIO_TEXTRENDERING_FILL_AND_STROKE 		Fill then stroke text

		PDFIO_TEXTRENDERING_FILL_AND_STROKE_PATH 		Fill then stroke text and add to path

		PDFIO_TEXTRENDERING_FILL_PATH 		Fill text and add to path

		PDFIO_TEXTRENDERING_INVISIBLE 		Don't fill or stroke (invisible)

		PDFIO_TEXTRENDERING_STROKE 		Stroke text

		PDFIO_TEXTRENDERING_STROKE_PATH 		Stroke text and add to path

		PDFIO_TEXTRENDERING_TEXT_PATH 		Add text to path (invisible)




pdfio_valtype_e


PDF value types


Constants


		PDFIO_VALTYPE_ARRAY 		Array

		PDFIO_VALTYPE_BINARY 		Binary data

		PDFIO_VALTYPE_BOOLEAN 		Boolean

		PDFIO_VALTYPE_DATE 		Date/time

		PDFIO_VALTYPE_DICT 		Dictionary

		PDFIO_VALTYPE_INDIRECT 		Indirect object (N G obj)

		PDFIO_VALTYPE_NAME 		Name

		PDFIO_VALTYPE_NONE 		No value, not set

		PDFIO_VALTYPE_NULL 		Null object

		PDFIO_VALTYPE_NUMBER 		Number (integer or real)

		PDFIO_VALTYPE_STRING 		String








michaelrsweet-pdfio-db93555/doc/pdfio.md
Introduction
============

PDFio is a simple C library for reading and writing PDF files.  The primary
goals of pdfio are:

- Read and write any version of PDF file
- Provide access to pages, objects, and streams within a PDF file
- Support reading and writing of encrypted PDF files
- Extract or embed useful metadata (author, creator, page information, etc.)
- "Filter" PDF files, for example to extract a range of pages or to embed fonts
  that are missing from a PDF
- Provide access to objects used for each page

PDFio is *not* concerned with rendering or viewing a PDF file, although a PDF
RIP or viewer could be written using it.

PDFio is Copyright © 2021 by Michael R Sweet and is licensed under the Apache
License Version 2.0 with an (optional) exception to allow linking against
GPL2/LGPL2 software.  See the files "LICENSE" and "NOTICE" for more information.


Requirements
------------

PDFio requires the following to build the software:

- A C99 compiler such as Clang, GCC, or MS Visual C
- A POSIX-compliant `make` program
- ZLIB (<https://www.zlib.net>) 1.0 or higher

IDE files for Xcode (macOS/iOS) and Visual Studio (Windows) are also provided.


Installing pdfio
----------------

PDFio comes with a portable makefile that will work on any POSIX-compliant
system with ZLIB installed.  To make it, run:

    make all

To test it, run:

    make test

To install it, run:

    make install

If you want a shared library, run:

    make all-shared
    make install-shared

The default installation location is "/usr/local".  Pass the `prefix` variable
to make to install it to another location:

    make install prefix=/some/other/directory

The makefile installs the pdfio header to "${prefix}/include", the library to
"${prefix}/lib", the `pkg-config` file to "${prefix}/lib/pkgconfig", the man
page to "${prefix}/share/man/man3", and the documentation to
"${prefix}/share/doc/pdfio".

The makefile supports the following variables that can be specified in the make
command or as environment variables:

- `AR`: the library archiver (default "ar")
- `ARFLAGS`: options for the library archiver (default "cr")
- `CC`: the C compiler (default "cc")
- `CFLAGS`: options for the C compiler (default "")
- `CODESIGN_IDENTITY`: the identity to use when code signing the shared library
  on macOS (default "Developer ID")
- `COMMONFLAGS`: options for the C compiler and linker (typically architecture
  and optimization options, default is "-Os -g")
- `CPPFLAGS`: options for the C preprocessor (default "")
- `DESTDIR` and `DSTROOT`: specifies a root directory when installing
  (default is "", specify only one)
- `DSOFLAGS`: options for the C compiler when linking the shared library
  (default "")
- `LDFLAGS`: options for the C compiler when linking the test programs
  (default "")
- `LIBS`: library options when linking the test programs (default "-lz")
- `RANLIB`: program that generates a table-of-contents in a library
  (default "ranlib")
- `prefix`: specifies the installation directory (default "/usr/local")


Visual Studio Project
---------------------

The Visual Studio solution ("pdfio.sln") is provided for Windows developers and
generates both a static library and DLL.


Xcode Project
-------------

There is also an Xcode project ("pdfio.xcodeproj") you can use on macOS which
generates a static library that will be installed under "/usr/local" with:

    sudo xcodebuild install

You can reproduce this with the makefile using:

    sudo make COMMONFLAGS="-Os -mmacosx-version-min=10.14 -arch x86_64 -arch arm64" install


Detecting PDFio
---------------

PDFio can be detected using the `pkg-config` command, for example:

    if pkg-config --exists pdfio; then
        ...
    fi

In a makefile you can add the necessary compiler and linker options with:

```make
CFLAGS  +=      `pkg-config --cflags pdfio`
LIBS    +=      `pkg-config --libs pdfio`
```

On Windows, you need to link to the `PDFIO1.LIB` (DLL) library and include the
`zlib_native` NuGet package dependency.  You can also use the published
`pdfio_native` NuGet package.


Header Files
------------

PDFio provides a primary header file that is always used:

```c
#include <pdfio.h>
```

PDFio also provides [PDF content helper functions](@) for producing PDF content
that are defined in a separate header file:

```c
#include <pdfio-content.h>
```


API Overview
============

PDFio exposes several types:

- `pdfio_file_t`: A PDF file (for reading or writing)
- `pdfio_array_t`: An array of values
- `pdfio_dict_t`: A dictionary of key/value pairs in a PDF file, object, etc.
- `pdfio_obj_t`: An object in a PDF file
- `pdfio_stream_t`: An object stream


Reading PDF Files
-----------------

You open an existing PDF file using the [`pdfioFileOpen`](@@) function:

```c
pdfio_file_t *pdf = pdfioFileOpen("myinputfile.pdf", error_cb, error_data);

```

where the three arguments to the function are the filename ("myinputfile.pdf"),
an optional error callback function (`error_cb`), and an optional pointer value
for the error callback function (`error_data`).  The error callback is called
for both errors and warnings and accepts the `pdfio_file_t` pointer, a message
string, and the callback pointer value, for example:

```c
bool
error_cb(pdfio_file_t *pdf, const char *message, void *data)
{
  (void)data; // This callback does not use the data pointer

  fprintf(stderr, "%s: %s\n", pdfioFileGetName(pdf), message);

  // Return false to treat warnings as errors
  return (false);
}
```

The default error callback (`NULL`) does the equivalent of the above.

Each PDF file contains one or more pages.  The [`pdfioFileGetNumPages`](@@)
function returns the number of pages in the file while the
[`pdfioFileGetPage`](@@) function gets the specified page in the PDF file:

```c
pdfio_file_t *pdf;   // PDF file
size_t       i;      // Looping var
size_t       count;  // Number of pages
pdfio_obj_t  *page;  // Current page

// Iterate the pages in the PDF file
for (i = 0, count = pdfioFileGetNumPages(pdf); i < count; i ++)
{
  page = pdfioFileGetPage(pdf, i);
  // do something with page
}
```

Each page is represented by a "page tree" object (what [`pdfioFileGetPage`](@@)
returns) that specifies information about the page and one or more "content"
objects that contain the images, fonts, text, and graphics that appear on the
page.

The [`pdfioFileClose`](@@) function closes a PDF file and frees all memory that
was used for it:

```c
pdfioFileClose(pdf);
```


Writing PDF Files
-----------------

You create a new PDF file using the [`pdfioFileCreate`](@@) function:

```c
pdfio_rect_t media_box = { 0.0, 0.0, 612.0, 792.0 };  // US Letter
pdfio_rect_t crop_box = { 36.0, 36.0, 576.0, 756.0 }; // w/0.5" margins

pdfio_file_t *pdf = pdfioFileCreate("myoutputfile.pdf", "2.0", &media_box, &crop_box, error_cb, error_data);
```

where the six arguments to the function are the filename ("myoutputfile.pdf"),
PDF version ("2.0"), media box (`media_box`), crop box (`crop_box`), an optional
error callback function (`error_cb`), and an optional pointer value for the
error callback function (`error_data`).  The units for the media and crop boxes
are points (1/72nd of an inch).

Alternately you can stream a PDF file using the [`pdfioFileCreateOutput`](@@)
function:

```c
pdfio_rect_t media_box = { 0.0, 0.0, 612.0, 792.0 };  // US Letter
pdfio_rect_t crop_box = { 36.0, 36.0, 576.0, 756.0 }; // w/0.5" margins

pdfio_file_t *pdf = pdfioFileCreateOutput(output_cb, output_ctx, "2.0", &media_box, &crop_box, error_cb, error_data);
```

Once the file is created, use the [`pdfioFileCreateObj`](@@),
[`pdfioFileCreatePage`](@@), and [`pdfioPageCopy`](@@) functions to create
objects and pages in the file.

Finally, the [`pdfioFileClose`](@@) function writes the PDF cross-reference and
"trailer" information, closes the file, and frees all memory that was used for
it.


PDF Objects
-----------

PDF objects are identified using two numbers - the object number (1 to N) and
the object generation (0 to 65535) that specifies a particular version of an
object.  An object's numbers are returned by the [`pdfioObjGetNumber`](@@) and
[`pdfioObjGetGeneration`](@@) functions.  You can find a numbered object using
the [`pdfioFileFindObj`](@@) function.

Objects contain values (typically dictionaries) and usually an associated data
stream containing images, fonts, ICC profiles, and page content.  PDFio provides several accessor functions to get the value(s) associated with an object:

- [`pdfioObjGetArray`](@@) returns an object's array value, if any
- [`pdfioObjGetDict`](@@) returns an object's dictionary value, if any
- [`pdfioObjGetLength`](@@) returns the length of the data stream, if any
- [`pdfioObjGetSubtype`](@@) returns the sub-type name of the object, for
  example "Image" for an image object.
- [`pdfioObjGetType`](@@) returns the type name of the object, for example
  "XObject" for an image object.


PDF Streams
-----------

Some PDF objects have an associated data stream, such as for pages, images, ICC
color profiles, and fonts.  You access the stream for an existing object using
the [`pdfioObjOpenStream`](@@) function:

```c
pdfio_file_t *pdf = pdfioFileOpen(...);
pdfio_obj_t *obj = pdfioFileFindObj(pdf, number);
pdfio_stream_t *st = pdfioObjOpenStream(obj, true);
```

The first argument is the object pointer.  The second argument is a boolean
value that specifies whether you want to decode (typically decompress) the
stream data or return it as-is.

Once you have the stream open, you can use one of several functions to read
from it:

- [`pdfioStreamConsume`](@@) reads and discards a number of bytes in the stream
- [`pdfioStreamGetToken`](@@) reads a PDF token from the stream
- [`pdfioStreamPeek`](@@) peeks at the next stream data without advancing or
  "consuming" it
- [`pdfioStreamRead`](@@) reads a buffer of data

When you are done reading from the stream, call the [`pdfioStreamClose`](@@)
function:

```c
pdfioStreamClose(st);
```

To create a stream for a new object, call the [`pdfioObjCreateStream`](@@)
function:

```c
pdfio_file_t *pdf = pdfioFileCreate(...);
pdfio_obj_t *pdfioFileCreateObj(pdf, ...);
pdfio_stream_t *pdfioObjCreateStream(obj, PDFIO_FILTER_FLATE);
```

The first argument is the newly created object.  The second argument is either
`PDFIO_FILTER_NONE` to specify that any encoding is done by your program or
`PDFIO_FILTER_FLATE` to specify that PDFio should Flate compress the stream.

Once you have created the stream, use any of the following functions to write
to the stream:

- [`pdfioStreamPrintf`](@@) writes a formatted string to the stream
- [`pdfioStreamPutChar`](@@) writes a single character to the stream
- [`pdfioStreamPuts`](@@) writes a C string to the stream
- [`pdfioStreamWrite`](@@) writes a buffer of data to the stream

The [PDF content helper functions](@) provide additional functions for writing
specific PDF page stream commands.

When you are done writing the stream, call [`pdfioStreamCLose`](@@) to close
both the stream and the object.


PDF Content Helper Functions
----------------------------

PDFio includes many helper functions for embedding or writing specific kinds of
content to a PDF file.  These functions can be roughly grouped into ???
categories:

- [Color Space Functions](@)
- [Font Object Functions](@)
- [Image Object Functions](@)
- [Page Stream Functions](@)
- [Page Dictionary Functions](@)


### Color Space Functions

PDF color spaces are specified using well-known names like "DeviceCMYK",
"DeviceGray", and "DeviceRGB" or using arrays that define so-called calibrated
color spaces.  PDFio provides several functions for embedding ICC profiles and
creating color space arrays:

- [`pdfioArrayCreateColorFromICCObj`](@@) creates a color array for an ICC color profile object
- [`pdfioArrayCreateColorFromMatrix`](@@) creates a color array using a CIE XYZ color transform matrix, a gamma value, and a CIE XYZ white point
- [`pdfioArrayCreateColorFromPalette`](@@) creates an indexed color array from an array of sRGB values
- [`pdfioArrayCreateColorFromPrimaries`](@@) creates a color array using CIE XYZ primaries and a gamma value
- [`pdfioArrayCreateColorFromStandard`](@@) creates a color array for a standard color space

You can embed an ICC color profile using the
[`pdfioFileCreateICCObjFromFile`](@@) function:

```c
pdfio_file_t *pdf = pdfioFileCreate(...);
pdfio_obj_t *icc = pdfioFileCreateICCObjFromFile(pdf, "filename.icc");
```

where the first argument is the PDF file and the second argument is the filename
of the ICC color profile.

PDFio also includes predefined constants for creating a few standard color
spaces:

```c
pdfio_file_t *pdf = pdfioFileCreate(...);

// Create an AdobeRGB color array
pdfio_array_t *adobe_rgb = pdfioArrayCreateColorFromStandard(pdf, 3, PDFIO_CS_ADOBE);

// Create an Display P3 color array
pdfio_array_t *display_p3 = pdfioArrayCreateColorFromStandard(pdf, 3, PDFIO_CS_P3_D65);

// Create an sRGB color array
pdfio_array_t *srgb = pdfioArrayCreateColorFromStandard(pdf, 3, PDFIO_CS_SRGB);
```


### Font Object Functions

PDF supports many kinds of fonts, including PostScript Type1, PDF Type3,
TrueType/OpenType, and CID.  PDFio provides two functions for creating font
objects.  The first is [`pdfioFileCreateFontObjFromBase`](@@) which creates a
font object for one of the base PDF fonts:

- "Courier"
- "Courier-Bold"
- "Courier-BoldItalic"
- "Courier-Italic"
- "Helvetica"
- "Helvetica-Bold"
- "Helvetica-BoldOblique"
- "Helvetica-Oblique"
- "Symbol"
- "Times-Bold"
- "Times-BoldItalic"
- "Times-Italic"
- "Times-Roman"
- "ZapfDingbats"

PDFio always uses the Windows CP1252 subset of Unicode for these fonts.

The second function is [`pdfioFileCreateFontObjFromFile`](@@) which creates a
font object from a TrueType/OpenType font file, for example:

```c
pdfio_file_t *pdf = pdfioFileCreate(...);
pdfio_obj_t *arial = pdfioFileCreateFontObjFromFile(pdf, "OpenSans-Regular.ttf", false);
```

will embed an OpenSans Regular TrueType font using the Windows CP1252 subset of
Unicode.  Pass `true` for the third argument to embed it as a Unicode CID font
instead, for example:

```c
pdfio_file_t *pdf = pdfioFileCreate(...);
pdfio_obj_t *arial = pdfioFileCreateFontObjFromFile(pdf, "NotoSansJP-Regular.otf", true);
```

will embed the NotoSansJP Regular OpenType font with full support for Unicode.

Note: Not all fonts support Unicode.


### Image Object Functions

PDF supports images with many different color spaces and bit depths with
optional transparency.  PDFio provides two helper functions for creating image
objects that can be referenced in page streams.  The first function is
[`pdfioFileCreateImageObjFromData`](@@) which creates an image object from data
in memory, for example:

```c
pdfio_file_t *pdf = pdfioFileCreate(...);
unsigned char data[1024 * 1024 * 4]; // 1024x1024 RGBA image data
pdfio_obj_t *img = pdfioFileCreateImageObjFromData(pdf, data, /*width*/1024, /*height*/1024, /*num_colors*/3, /*color_data*/NULL, /*alpha*/true, /*interpolate*/false);
```

will create an object for a 1024x1024 RGBA image in memory, using the default
color space for 3 colors ("DeviceRGB").  We can use one of the
[color space functions](@) to use a specific color space for this image, for
example:

```c
pdfio_file_t *pdf = pdfioFileCreate(...);

// Create an AdobeRGB color array
pdfio_array_t *adobe_rgb = pdfioArrayCreateColorFromMatrix(pdf, 3, pdfioAdobeRGBGamma, pdfioAdobeRGBMatrix, pdfioAdobeRGBWhitePoint);

// Create a 1024x1024 RGBA image using AdobeRGB
unsigned char data[1024 * 1024 * 4]; // 1024x1024 RGBA image data
pdfio_obj_t *img = pdfioFileCreateImageObjFromData(pdf, data, /*width*/1024, /*height*/1024, /*num_colors*/3, /*color_data*/adobe_rgb, /*alpha*/true, /*interpolate*/false);
```

The "interpolate" argument specifies whether the colors in the image should be
smoothed/interpolated when scaling.  This is most useful for photographs but
should be `false` for screenshot and barcode images.

If you have a JPEG or PNG file, use the [`pdfioFileCreateImageObjFromFile`](@@)
function to copy the image into a PDF image object, for example:

```c
pdfio_file_t *pdf = pdfioFileCreate(...);
pdfio_obj_t *img = pdfioFileCreateImageObjFromFile(pdf, "myphoto.jpg", /*interpolate*/true);
```


### Page Dictionary Functions

PDF pages each have an associated dictionary to specify the images, fonts, and color spaces used by the page.  PDFio provides functions to add these resources
to the dictionary:

- [`pdfioPageDictAddColorSpace`](@@) adds a named color space to the page dictionary
- [`pdfioPageDictAddFont`](@@) adds a named font to the page dictionary
- [`pdfioPageDictAddImage`](@@) adds a named image to the page dictionary


### Page Stream Functions

PDF page streams contain textual commands for drawing on the page.  PDFio
provides many functions for writing these commands with the correct format and
escaping, as needed:

- [`pdfioContentClip`](@@) clips future drawing to the current path
- [`pdfioContentDrawImage`](@@) draws an image object
- [`pdfioContentFill`](@@) fills the current path
- [`pdfioContentFillAndStroke`](@@) fills and strokes the current path
- [`pdfioContentMatrixConcat`](@@) concatenates a matrix with the current
  transform matrix
- [`pdfioContentMatrixRotate`](@@) concatenates a rotation matrix with the
  current transform matrix
- [`pdfioContentMatrixScale`](@@) concatenates a scaling matrix with the
  current transform matrix
- [`pdfioContentMatrixTranslate`](@@) concatenates a translation matrix with the
  current transform matrix
- [`pdfioContentPathClose`](@@) closes the current path
- [`pdfioContentPathCurve`](@@) appends a Bezier curve to the current path
- [`pdfioContentPathCurve13`](@@) appends a Bezier curve with 2 control points
  to the current path
- [`pdfioContentPathCurve23`](@@) appends a Bezier curve with 2 control points
  to the current path
- [`pdfioContentPathLineTo`](@@) appends a line to the current path
- [`pdfioContentPathMoveTo`](@@) moves the current point in the current path
- [`pdfioContentPathRect`](@@) appends a rectangle to the current path
- [`pdfioContentRestore`](@@) restores a previous graphics state
- [`pdfioContentSave`](@@) saves the current graphics state
- [`pdfioContentSetDashPattern`](@@) sets the line dash pattern
- [`pdfioContentSetFillColorDeviceCMYK`](@@) sets the current fill color using a
  device CMYK color
- [`pdfioContentSetFillColorDeviceGray`](@@) sets the current fill color using a
  device gray color
- [`pdfioContentSetFillColorDeviceRGB`](@@) sets the current fill color using a
  device RGB color
- [`pdfioContentSetFillColorGray`](@@) sets the current fill color using a
  calibrated gray color
- [`pdfioContentSetFillColorRGB`](@@) sets the current fill color using a
  calibrated RGB color
- [`pdfioContentSetFillColorSpace`](@@) sets the current fill color space
- [`pdfioContentSetFlatness`](@@) sets the flatness for curves
- [`pdfioContentSetLineCap`](@@) sets how the ends of lines are stroked
- [`pdfioContentSetLineJoin`](@@) sets how connections between lines are stroked
- [`pdfioContentSetLineWidth`](@@) sets the width of stroked lines
- [`pdfioContentSetMiterLimit`](@@) sets the miter limit for stroked lines
- [`pdfioContentSetStrokeColorDeviceCMYK`](@@) sets the current stroke color
  using a device CMYK color
- [`pdfioContentSetStrokeColorDeviceGray`](@@) sets the current stroke color
  using a device gray color
- [`pdfioContentSetStrokeColorDeviceRGB`](@@) sets the current stroke color
  using a device RGB color
- [`pdfioContentSetStrokeColorGray`](@@) sets the current stroke color
  using a calibrated gray color
- [`pdfioContentSetStrokeColorRGB`](@@) sets the current stroke color
  using a calibrated RGB color
- [`pdfioContentSetStrokeColorSpace`](@@) sets the current stroke color space
- [`pdfioContentSetTextCharacterSpacing`](@@) sets the spacing between
  characters for text
- [`pdfioContentSetTextFont`](@@) sets the font and size for text
- [`pdfioContentSetTextLeading`](@@) sets the line height for text
- [`pdfioContentSetTextMatrix`](@@) concatenates a matrix with the current text
  matrix
- [`pdfioContentSetTextRenderingMode`](@@) sets the text rendering mode
- [`pdfioContentSetTextRise`](@@) adjusts the baseline for text
- [`pdfioContentSetTextWordSpacing`](@@) sets the spacing between words for text
- [`pdfioContentSetTextXScaling`](@@) sets the horizontal scaling for text
- [`pdfioContentStroke`](@@) strokes the current path
- [`pdfioContentTextBegin`](@@) begins a block of text
- [`pdfioContentTextEnd`](@@) ends a block of text
- [`pdfioContentTextMoveLine`](@@) moves to the next line with an offset in a
  text block
- [`pdfioContentTextMoveTo`](@@) moves within the current line in a text block
- [`pdfioContentTextNextLine`](@@) moves to the beginning of the next line in a
  text block
- [`pdfioContentTextShow`](@@) draws a literal string in a text block
- [`pdfioContentTextShowf`](@@) draws a formatted string in a text block
- [`pdfioContentTextShowJustified`](@@) draws an array of literal strings with
  offsets between them
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//
// AES functions for PDFio.
//
// Copyright © 2021 by Michael R Sweet.
//
// Licensed under Apache License v2.0.  See the file "LICENSE" for more
// information.
//
// AES code is adapted from the "tiny-AES-c" project
// (<https://github.com/kokke/tiny-AES-c>)
//

//
// Include necessary headers...
//

#include "pdfio-private.h"


//
// Local types...
//

typedef uint8_t state_t[4][4];		// 4x4 AES state table


//
// Local globals...
//

static const uint8_t sbox[256] =	// S-box lookup table
{
  //0     1    2      3     4    5     6     7      8    9     A      B    C     D     E     F
  0x63, 0x7c, 0x77, 0x7b, 0xf2, 0x6b, 0x6f, 0xc5, 0x30, 0x01, 0x67, 0x2b, 0xfe, 0xd7, 0xab, 0x76,
  0xca, 0x82, 0xc9, 0x7d, 0xfa, 0x59, 0x47, 0xf0, 0xad, 0xd4, 0xa2, 0xaf, 0x9c, 0xa4, 0x72, 0xc0,
  0xb7, 0xfd, 0x93, 0x26, 0x36, 0x3f, 0xf7, 0xcc, 0x34, 0xa5, 0xe5, 0xf1, 0x71, 0xd8, 0x31, 0x15,
  0x04, 0xc7, 0x23, 0xc3, 0x18, 0x96, 0x05, 0x9a, 0x07, 0x12, 0x80, 0xe2, 0xeb, 0x27, 0xb2, 0x75,
  0x09, 0x83, 0x2c, 0x1a, 0x1b, 0x6e, 0x5a, 0xa0, 0x52, 0x3b, 0xd6, 0xb3, 0x29, 0xe3, 0x2f, 0x84,
  0x53, 0xd1, 0x00, 0xed, 0x20, 0xfc, 0xb1, 0x5b, 0x6a, 0xcb, 0xbe, 0x39, 0x4a, 0x4c, 0x58, 0xcf,
  0xd0, 0xef, 0xaa, 0xfb, 0x43, 0x4d, 0x33, 0x85, 0x45, 0xf9, 0x02, 0x7f, 0x50, 0x3c, 0x9f, 0xa8,
  0x51, 0xa3, 0x40, 0x8f, 0x92, 0x9d, 0x38, 0xf5, 0xbc, 0xb6, 0xda, 0x21, 0x10, 0xff, 0xf3, 0xd2,
  0xcd, 0x0c, 0x13, 0xec, 0x5f, 0x97, 0x44, 0x17, 0xc4, 0xa7, 0x7e, 0x3d, 0x64, 0x5d, 0x19, 0x73,
  0x60, 0x81, 0x4f, 0xdc, 0x22, 0x2a, 0x90, 0x88, 0x46, 0xee, 0xb8, 0x14, 0xde, 0x5e, 0x0b, 0xdb,
  0xe0, 0x32, 0x3a, 0x0a, 0x49, 0x06, 0x24, 0x5c, 0xc2, 0xd3, 0xac, 0x62, 0x91, 0x95, 0xe4, 0x79,
  0xe7, 0xc8, 0x37, 0x6d, 0x8d, 0xd5, 0x4e, 0xa9, 0x6c, 0x56, 0xf4, 0xea, 0x65, 0x7a, 0xae, 0x08,
  0xba, 0x78, 0x25, 0x2e, 0x1c, 0xa6, 0xb4, 0xc6, 0xe8, 0xdd, 0x74, 0x1f, 0x4b, 0xbd, 0x8b, 0x8a,
  0x70, 0x3e, 0xb5, 0x66, 0x48, 0x03, 0xf6, 0x0e, 0x61, 0x35, 0x57, 0xb9, 0x86, 0xc1, 0x1d, 0x9e,
  0xe1, 0xf8, 0x98, 0x11, 0x69, 0xd9, 0x8e, 0x94, 0x9b, 0x1e, 0x87, 0xe9, 0xce, 0x55, 0x28, 0xdf,
  0x8c, 0xa1, 0x89, 0x0d, 0xbf, 0xe6, 0x42, 0x68, 0x41, 0x99, 0x2d, 0x0f, 0xb0, 0x54, 0xbb, 0x16
};
static const uint8_t rsbox[256] =	// Reverse S-box lookup table
{
  0x52, 0x09, 0x6a, 0xd5, 0x30, 0x36, 0xa5, 0x38, 0xbf, 0x40, 0xa3, 0x9e, 0x81, 0xf3, 0xd7, 0xfb,
  0x7c, 0xe3, 0x39, 0x82, 0x9b, 0x2f, 0xff, 0x87, 0x34, 0x8e, 0x43, 0x44, 0xc4, 0xde, 0xe9, 0xcb,
  0x54, 0x7b, 0x94, 0x32, 0xa6, 0xc2, 0x23, 0x3d, 0xee, 0x4c, 0x95, 0x0b, 0x42, 0xfa, 0xc3, 0x4e,
  0x08, 0x2e, 0xa1, 0x66, 0x28, 0xd9, 0x24, 0xb2, 0x76, 0x5b, 0xa2, 0x49, 0x6d, 0x8b, 0xd1, 0x25,
  0x72, 0xf8, 0xf6, 0x64, 0x86, 0x68, 0x98, 0x16, 0xd4, 0xa4, 0x5c, 0xcc, 0x5d, 0x65, 0xb6, 0x92,
  0x6c, 0x70, 0x48, 0x50, 0xfd, 0xed, 0xb9, 0xda, 0x5e, 0x15, 0x46, 0x57, 0xa7, 0x8d, 0x9d, 0x84,
  0x90, 0xd8, 0xab, 0x00, 0x8c, 0xbc, 0xd3, 0x0a, 0xf7, 0xe4, 0x58, 0x05, 0xb8, 0xb3, 0x45, 0x06,
  0xd0, 0x2c, 0x1e, 0x8f, 0xca, 0x3f, 0x0f, 0x02, 0xc1, 0xaf, 0xbd, 0x03, 0x01, 0x13, 0x8a, 0x6b,
  0x3a, 0x91, 0x11, 0x41, 0x4f, 0x67, 0xdc, 0xea, 0x97, 0xf2, 0xcf, 0xce, 0xf0, 0xb4, 0xe6, 0x73,
  0x96, 0xac, 0x74, 0x22, 0xe7, 0xad, 0x35, 0x85, 0xe2, 0xf9, 0x37, 0xe8, 0x1c, 0x75, 0xdf, 0x6e,
  0x47, 0xf1, 0x1a, 0x71, 0x1d, 0x29, 0xc5, 0x89, 0x6f, 0xb7, 0x62, 0x0e, 0xaa, 0x18, 0xbe, 0x1b,
  0xfc, 0x56, 0x3e, 0x4b, 0xc6, 0xd2, 0x79, 0x20, 0x9a, 0xdb, 0xc0, 0xfe, 0x78, 0xcd, 0x5a, 0xf4,
  0x1f, 0xdd, 0xa8, 0x33, 0x88, 0x07, 0xc7, 0x31, 0xb1, 0x12, 0x10, 0x59, 0x27, 0x80, 0xec, 0x5f,
  0x60, 0x51, 0x7f, 0xa9, 0x19, 0xb5, 0x4a, 0x0d, 0x2d, 0xe5, 0x7a, 0x9f, 0x93, 0xc9, 0x9c, 0xef,
  0xa0, 0xe0, 0x3b, 0x4d, 0xae, 0x2a, 0xf5, 0xb0, 0xc8, 0xeb, 0xbb, 0x3c, 0x83, 0x53, 0x99, 0x61,
  0x17, 0x2b, 0x04, 0x7e, 0xba, 0x77, 0xd6, 0x26, 0xe1, 0x69, 0x14, 0x63, 0x55, 0x21, 0x0c, 0x7d
};

// The round constant word array, Rcon[i], contains the values given by
// x to the power (i-1) being powers of x (x is denoted as {02}) in the field GF(2^8)
static const uint8_t Rcon[11] =		// Round constants
{
  0x8d, 0x01, 0x02, 0x04, 0x08, 0x10, 0x20, 0x40, 0x80, 0x1b, 0x36
};


//
// Local functions...
//

static void	AddRoundKey(size_t round, state_t *state, const uint8_t *RoundKey);
static void	SubBytes(state_t *state);
static void	ShiftRows(state_t *state);
static uint8_t	xtime(uint8_t x);
static void	MixColumns(state_t *state);
static uint8_t	Multiply(uint8_t x, uint8_t y);
static void	InvMixColumns(state_t *state);
static void	InvSubBytes(state_t *state);
static void	InvShiftRows(state_t *state);
static void	Cipher(state_t *state, const _pdfio_aes_t *ctx);
static void	InvCipher(state_t *state, const _pdfio_aes_t *ctx);
static void	XorWithIv(uint8_t *buf, const uint8_t *Iv);


//
// '_pdfioCryptoAESInit()' - Initialize an AES context.
//

void
_pdfioCryptoAESInit(
    _pdfio_aes_t  *ctx,			// I - AES context
    const uint8_t *key,			// I - Key
    size_t        keylen,		// I - Length of key (must be 16 or 32)
    const uint8_t *iv)			// I - 16-byte initialization vector
{
  size_t	i;			// Looping var
  uint8_t	*rkptr0,		// Previous round_key values
		*rkptr,			// Current round_key values
		*rkend,			// End of round_key values
		tempa[4];		// Used for the column/row operations
//  size_t	roundlen = keylen + 24;	// Length of round_key
  size_t	nwords = keylen / 4;	// Number of 32-bit words in key


  // Clear context
  memset(ctx, 0, sizeof(_pdfio_aes_t));
  ctx->round_size = keylen / 4 + 6;

  // The first round key is the key itself.
  memcpy(ctx->round_key, key, keylen);

  // All other round keys are found from the previous round keys.
  for (rkptr0 = ctx->round_key, rkptr = rkptr0 + keylen, rkend = rkptr + 16 * ctx->round_size, i = nwords; rkptr < rkend; i ++)
  {
    if ((i % nwords) == 0)
    {
      // Shifts word left once - [a0,a1,a2,a3] becomes [a1,a2,a3,a0], then
      // apply the S-box to each of the four bytes to produce an output word.
      tempa[0] = sbox[rkptr[-3]] ^ Rcon[i / nwords];
      tempa[1] = sbox[rkptr[-2]];
      tempa[2] = sbox[rkptr[-1]];
      tempa[3] = sbox[rkptr[-4]];
    }
    else if (keylen == 32 && (i % nwords) == 4)
    {
      // Apply the S-box to each of the four bytes to produce an output word.
      tempa[0] = sbox[rkptr[-4]];
      tempa[1] = sbox[rkptr[-3]];
      tempa[2] = sbox[rkptr[-2]];
      tempa[3] = sbox[rkptr[-1]];
    }
    else
    {
      // Use unshifted values without S-box...
      tempa[0] = rkptr[-4];
      tempa[1] = rkptr[-3];
      tempa[2] = rkptr[-2];
      tempa[3] = rkptr[-1];
    }

    // TODO: Optimize to incorporate this into previous steps
    *rkptr++ = *rkptr0++ ^ tempa[0];
    *rkptr++ = *rkptr0++ ^ tempa[1];
    *rkptr++ = *rkptr0++ ^ tempa[2];
    *rkptr++ = *rkptr0++ ^ tempa[3];
  }

  // Copy the initialization vector...
  if (iv)
    memcpy(ctx->iv, iv, sizeof(ctx->iv));
}


//
// '_pdfioCryptoAESDecrypt()' - Decrypt a block of bytes with AES.
//
// "inbuffer" and "outbuffer" can point to the same memory.  Length must be a
// multiple of 16 bytes (excess is not decrypted).
//

size_t					// O - Number of bytes in output buffer
_pdfioCryptoAESDecrypt(
    _pdfio_aes_t  *ctx,			// I - AES context
    uint8_t       *outbuffer,		// I - Output buffer
    const uint8_t *inbuffer,		// I - Input buffer
    size_t        len)			// I - Number of bytes to decrypt
{
  uint8_t	next_iv[16];		// Next IV value
  size_t	outbytes = 0;		// Output bytes


  if (inbuffer != outbuffer)
  {
    // Not the most efficient, but we can optimize later - the sample AES code
    // manipulates the data directly in memory and doesn't support separate
    // input and output buffers...
    memcpy(outbuffer, inbuffer, len);
  }

  while (len > 15)
  {
    memcpy(next_iv, outbuffer, 16);
    InvCipher((state_t *)outbuffer, ctx);
    XorWithIv(outbuffer, ctx->iv);
    memcpy(ctx->iv, next_iv, 16);
    outbuffer += 16;
    len -= 16;
    outbytes += 16;
  }

  return (outbytes);
}


//
// '_pdfioCryptoAESEncrypt()' - Encrypt a block of bytes with AES.
//
// "inbuffer" and "outbuffer" can point to the same memory.  "outbuffer" must
// be a multiple of 16 bytes.
//

size_t					// O - Number of bytes in output buffer
_pdfioCryptoAESEncrypt(
    _pdfio_aes_t  *ctx,			// I - AES context
    uint8_t       *outbuffer,		// I - Output buffer
    const uint8_t *inbuffer,		// I - Input buffer
    size_t        len)			// I - Number of bytes to decrypt
{
  uint8_t	*iv = ctx->iv;		// Current IV for CBC
  size_t	outbytes = 0;		// Output bytes


  if (len == 0)
    return (0);

  if (inbuffer != outbuffer)
  {
    // Not the most efficient, but we can optimize later - the sample AES code
    // manipulates the data directly in memory and doesn't support separate
    // input and output buffers...
    memcpy(outbuffer, inbuffer, len);
  }

  while (len > 15)
  {
    XorWithIv(outbuffer, iv);
    Cipher((state_t*)outbuffer, ctx);
    iv = outbuffer;
    outbuffer += 16;
    len -= 16;
    outbytes += 16;
  }

  if (len > 0)
  {
    // Pad the final buffer with (16 - len)...
    memset(outbuffer + len, 16 - len, 16 - len);

    XorWithIv(outbuffer, iv);
    Cipher((state_t*)outbuffer, ctx);
    iv = outbuffer;
    outbytes += 16;
  }

  /* store Iv in ctx for next call */
  memcpy(ctx->iv, iv, 16);

  return (outbytes);
}


// This function adds the round key to state.
// The round key is added to the state by an XOR function.
static void
AddRoundKey(size_t round, state_t *state, const uint8_t *RoundKey)
{
  unsigned	i;			// Looping var
  uint8_t	*sptr = (*state)[0];	// Pointer into state


  for (RoundKey += round * 16, i = 16; i > 0; i --, sptr ++, RoundKey ++)
    *sptr ^= *RoundKey;
}


// The SubBytes Function Substitutes the values in the
// state matrix with values in an S-box.
static void
SubBytes(state_t *state)
{
  unsigned	i;			// Looping var
  uint8_t	*sptr = (*state)[0];	// Pointer into state


  for (i = 16; i > 0; i --, sptr ++)
    *sptr = sbox[*sptr];
}

// The ShiftRows() function shifts the rows in the state to the left.
// Each row is shifted with different offset.
// Offset = Row number. So the first row is not shifted.
static void
ShiftRows(state_t *state)
{
  uint8_t	*sptr = (*state)[0];	// Pointer into state
  uint8_t	temp;			// Temporary value


  // Rotate first row 1 columns to left
  temp     = sptr[1];
  sptr[1]  = sptr[5];
  sptr[5]  = sptr[9];
  sptr[9]  = sptr[13];
  sptr[13] = temp;

  // Rotate second row 2 columns to left
  temp     = sptr[2];
  sptr[2]  = sptr[10];
  sptr[10] = temp;

  temp     = sptr[6];
  sptr[6]  = sptr[14];
  sptr[14] = temp;

  // Rotate third row 3 columns to left
  temp     = sptr[3];
  sptr[3]  = sptr[15];
  sptr[15] = sptr[11];
  sptr[11] = sptr[7];
  sptr[7]  = temp;
}


static uint8_t
xtime(uint8_t x)
{
  return ((uint8_t)((x << 1) ^ ((x >> 7) * 0x1b)));
}


// MixColumns function mixes the columns of the state matrix
static void
MixColumns(state_t *state)
{
  unsigned	i;			// Looping var
  uint8_t	*sptr = (*state)[0];	// Pointer into state
  uint8_t	Tmp, Tm, t;		// Temporary values

  for (i = 4; i > 0; i --, sptr += 4)
  {
    t       = sptr[0];
    Tmp     = sptr[0] ^ sptr[1] ^ sptr[2] ^ sptr[3];
    Tm      = sptr[0] ^ sptr[1];
    Tm      = xtime(Tm);
    sptr[0] ^= Tm ^ Tmp;

    Tm      = sptr[1] ^ sptr[2];
    Tm      = xtime(Tm);
    sptr[1] ^= Tm ^ Tmp;

    Tm      = sptr[2] ^ sptr[3];
    Tm      = xtime(Tm);
    sptr[2] ^= Tm ^ Tmp;

    Tm      = sptr[3] ^ t;
    Tm      = xtime(Tm);
    sptr[3] ^= Tm ^ Tmp;
  }
}


// Multiply is used to multiply numbers in the field GF(2^8)
// Note: The last call to xtime() is unneeded, but often ends up generating a smaller binary
//       The compiler seems to be able to vectorize the operation better this way.
//       See https://github.com/kokke/tiny-AES-c/pull/34
static uint8_t Multiply(uint8_t x, uint8_t y)
{
  return (((y & 1) * x) ^
	  ((y>>1 & 1) * xtime(x)) ^
	  ((y>>2 & 1) * xtime(xtime(x))) ^
	  ((y>>3 & 1) * xtime(xtime(xtime(x)))) ^
	  ((y>>4 & 1) * xtime(xtime(xtime(xtime(x)))))); /* this last call to xtime() can be omitted */
}


// MixColumns function mixes the columns of the state matrix.
// The method used to multiply may be difficult to understand for the inexperienced.
// Please use the references to gain more information.
static void
InvMixColumns(state_t *state)
{
  unsigned	i;			// Looping var
  uint8_t	*sptr = (*state)[0];	// Pointer into state
  uint8_t	a, b, c, d;		// Temporary values


  for (i = 4; i > 0; i --)
  {
    a = sptr[0];
    b = sptr[1];
    c = sptr[2];
    d = sptr[3];

    *sptr++ = Multiply(a, 0x0e) ^ Multiply(b, 0x0b) ^ Multiply(c, 0x0d) ^ Multiply(d, 0x09);
    *sptr++ = Multiply(a, 0x09) ^ Multiply(b, 0x0e) ^ Multiply(c, 0x0b) ^ Multiply(d, 0x0d);
    *sptr++ = Multiply(a, 0x0d) ^ Multiply(b, 0x09) ^ Multiply(c, 0x0e) ^ Multiply(d, 0x0b);
    *sptr++ = Multiply(a, 0x0b) ^ Multiply(b, 0x0d) ^ Multiply(c, 0x09) ^ Multiply(d, 0x0e);
  }
}


// The SubBytes Function Substitutes the values in the
// state matrix with values in an S-box.
static void
InvSubBytes(state_t *state)
{
  unsigned	i;			// Looping var
  uint8_t	*sptr = (*state)[0];	// Pointer into state


  for (i = 16; i > 0; i --, sptr ++)
    *sptr = rsbox[*sptr];
}


static void
InvShiftRows(state_t *state)
{
  uint8_t	*sptr = (*state)[0];	// Pointer into state
  uint8_t	temp;			// Temporary value


  // Rotate first row 1 columns to right
  temp     = sptr[13];
  sptr[13] = sptr[9];
  sptr[9]  = sptr[5];
  sptr[5]  = sptr[1];
  sptr[1]  = temp;

  // Rotate second row 2 columns to right
  temp     = sptr[2];
  sptr[2]  = sptr[10];
  sptr[10] = temp;

  temp     = sptr[6];
  sptr[6]  = sptr[14];
  sptr[14] = temp;

  // Rotate third row 3 columns to right
  temp     = sptr[3];
  sptr[3]  = sptr[7];
  sptr[7]  = sptr[11];
  sptr[11] = sptr[15];
  sptr[15] = temp;
}


// Cipher is the main function that encrypts the PlainText.
static void
Cipher(state_t *state, const _pdfio_aes_t *ctx)
{
  size_t round = 0;

  // Add the First round key to the state before starting the rounds.
  AddRoundKey(0, state, ctx->round_key);

  // There will be Nr rounds.
  // The first Nr-1 rounds are identical.
  // These Nr rounds are executed in the loop below.
  // Last one without MixColumns()
  for (round = 1; round < ctx->round_size; round ++)
  {
    SubBytes(state);
    ShiftRows(state);
    MixColumns(state);
    AddRoundKey(round, state, ctx->round_key);
  }
  // Add round key to last round
  SubBytes(state);
  ShiftRows(state);
  AddRoundKey(ctx->round_size, state, ctx->round_key);
}


static void
InvCipher(state_t *state, const _pdfio_aes_t *ctx)
{
  size_t round;

  // Add the First round key to the state before starting the rounds.
  AddRoundKey(ctx->round_size, state, ctx->round_key);

  // There will be Nr rounds.
  // The first Nr-1 rounds are identical.
  // These Nr rounds are executed in the loop below.
  // Last one without InvMixColumn()
  for (round = ctx->round_size - 1; ; round --)
  {
    InvShiftRows(state);
    InvSubBytes(state);
    AddRoundKey(round, state, ctx->round_key);

    if (round == 0)
      break;

    InvMixColumns(state);
  }
}


static void
XorWithIv(uint8_t *buf, const uint8_t *Iv)
{
  // 16-byte block...
  *buf++ ^= *Iv++;
  *buf++ ^= *Iv++;
  *buf++ ^= *Iv++;
  *buf++ ^= *Iv++;
  *buf++ ^= *Iv++;
  *buf++ ^= *Iv++;
  *buf++ ^= *Iv++;
  *buf++ ^= *Iv++;
  *buf++ ^= *Iv++;
  *buf++ ^= *Iv++;
  *buf++ ^= *Iv++;
  *buf++ ^= *Iv++;
  *buf++ ^= *Iv++;
  *buf++ ^= *Iv++;
  *buf++ ^= *Iv++;
  *buf++ ^= *Iv++;
}




michaelrsweet-pdfio-db93555/pdfio-array.c
//
// PDF array functions for PDFio.
//
// Copyright © 2021 by Michael R Sweet.
//
// Licensed under Apache License v2.0.  See the file "LICENSE" for more
// information.
//

//
// Include necessary headers...
//

#include "pdfio-private.h"


//
// Local functions...
//

static bool	append_value(pdfio_array_t *a, _pdfio_value_t *v);


//
// 'pdfioArrayAppendArray()' - Add an array value to an array.
//

bool					// O - `true` on success, `false` on failure
pdfioArrayAppendArray(
    pdfio_array_t *a,			// I - Array
    pdfio_array_t *value)		// I - Value
{
  _pdfio_value_t	v;		// Value for array


  // Range check input
  if (!a || !value)
    return (false);

  // Add an array...
  v.type        = PDFIO_VALTYPE_ARRAY;
  v.value.array = value;

  return (append_value(a, &v));
}


//
// 'pdfioArrayAppendBinary()' - Add a binary string value to an array.
//

bool					// O - `true` on success, `false` on failure
pdfioArrayAppendBinary(
    pdfio_array_t       *a,		// I - Array
    const unsigned char *value,		// I - Value
    size_t              valuelen)	// I - Length of value
{
  _pdfio_value_t	v;		// Value for array


  // Range check input
  if (!a || !value || !valuelen)
    return (false);

  // Add a binary string...
  v.type                 = PDFIO_VALTYPE_BINARY;
  v.value.binary.datalen = valuelen;

  if ((v.value.binary.data = (unsigned char *)malloc(valuelen)) == NULL)
  {
    _pdfioFileError(a->pdf, "Unable to allocate memory for binary string - %s", strerror(errno));
    return (false);
  }

  memcpy(v.value.binary.data, value, valuelen);

  if (!append_value(a, &v))
  {
    free(v.value.binary.data);
    return (false);
  }

  return (true);
}

//
// 'pdfioArrayAppendBoolean()' - Add a boolean value to an array.
//

bool					// O - `true` on success, `false` on failure
pdfioArrayAppendBoolean(
    pdfio_array_t *a,			// I - Array
    bool          value)		// I - Value
{
  _pdfio_value_t	v;		// Value for array


  // Range check input
  if (!a)
    return (false);

  // Add a boolean...
  v.type          = PDFIO_VALTYPE_BOOLEAN;
  v.value.boolean = value;

  return (append_value(a, &v));
}


//
// 'pdfioArrayAppendDate()' - Add a date value to an array.
//

bool					// O - `true` on success, `false` on failure
pdfioArrayAppendDate(
    pdfio_array_t *a,			// I - Array
    time_t        value)		// I - Value
{
  _pdfio_value_t	v;		// Value for array


  // Range check input
  if (!a)
    return (false);

  // Add a dictionary...
  v.type       = PDFIO_VALTYPE_DATE;
  v.value.date = value;

  return (append_value(a, &v));
}


//
// 'pdfioArrayAppendDict()' - Add a dictionary to an array.
//

bool					// O - `true` on success, `false` on failure
pdfioArrayAppendDict(
    pdfio_array_t *a,			// I - Array
    pdfio_dict_t  *value)		// I - Value
{
  _pdfio_value_t	v;		// Value for array


  // Range check input
  if (!a || !value)
    return (false);

  // Add a dictionary...
  v.type       = PDFIO_VALTYPE_DICT;
  v.value.dict = value;

  return (append_value(a, &v));
}


//
// 'pdfioArrayAppendName()' - Add a name to an array.
//

bool					// O - `true` on success, `false` on failure
pdfioArrayAppendName(
    pdfio_array_t *a,			// I - Array
    const char    *value)		// I - Value
{
  _pdfio_value_t	v;		// Value for array


  // Range check input
  if (!a || !value)
    return (false);

  // Add a name string...
  v.type       = PDFIO_VALTYPE_NAME;
  v.value.name = value;

  return (append_value(a, &v));
}


//
// 'pdfioArrayAppendNumber()' - Add a number to an array.
//

bool					// O - `true` on success, `false` on failure
pdfioArrayAppendNumber(
    pdfio_array_t *a,			// I - Array
    double         value)		// I - Value
{
  _pdfio_value_t	v;		// Value for array


  // Range check input
  if (!a)
    return (false);

  // Add a number...
  v.type         = PDFIO_VALTYPE_NUMBER;
  v.value.number = value;

  return (append_value(a, &v));
}


//
// 'pdfioArrayAppendObj()' - Add an indirect object reference to an array.
//

bool					// O - `true` on success, `false` on failure
pdfioArrayAppendObj(
    pdfio_array_t *a,			// I - Array
    pdfio_obj_t   *value)		// I - Value
{
  _pdfio_value_t	v;		// Value for array


  // Range check input
  if (!a || !value || a->pdf != value->pdf)
    return (false);

  // Add an indirect reference...
  v.type                      = PDFIO_VALTYPE_INDIRECT;
  v.value.indirect.number     = value->number;
  v.value.indirect.generation = value->generation;

  return (append_value(a, &v));
}


//
// 'pdfioArrayAppendString()' - Add a string to an array.
//

bool					// O - `true` on success, `false` on failure
pdfioArrayAppendString(
    pdfio_array_t *a,			// I - Array
    const char    *value)		// I - Value
{
  _pdfio_value_t	v;		// Value for array


  // Range check input
  if (!a || !value)
    return (false);

  // Add a string...
  v.type         = PDFIO_VALTYPE_STRING;
  v.value.string = value;

  return (append_value(a, &v));
}


//
// 'pdfioArrayCopy()' - Copy an array.
//

pdfio_array_t *				// O - New array or `NULL` on error
pdfioArrayCopy(pdfio_file_t  *pdf,	// I - PDF file
               pdfio_array_t *a)	// I - Original array
{
  pdfio_array_t		*na;		// New array
  size_t		i;		// Looping var
  _pdfio_value_t	*vsrc,		// Current source value
			vdst;		// Current destination value


  PDFIO_DEBUG("pdfioArrayCopy(pdf=%p, a=%p(%p))\n", pdf, a, a ? a->pdf : NULL);

  // Create the new array...
  if ((na = pdfioArrayCreate(pdf)) == NULL)
    return (NULL);

  // Pre-allocate the values array to make this a little faster...
  if ((na->values = (_pdfio_value_t *)malloc(a->num_values * sizeof(_pdfio_value_t))) == NULL)
    return (NULL);			// Let pdfioFileClose do the cleanup...

  na->alloc_values = a->num_values;

  // Copy and add each of the source array's values...
  for (i = a->num_values, vsrc = a->values; i > 0; i --, vsrc ++)
  {
    if (!_pdfioValueCopy(pdf, &vdst, a->pdf, vsrc))
      return (NULL);			// Let pdfioFileClose do the cleanup...

    // Cannot fail since we already allocated memory...
    append_value(na, &vdst);
  }

  // Successfully copied the array, so return it...
  return (na);
}


//
// 'pdfioArrayCreate()' - Create an empty array.
//

pdfio_array_t *				// O - New array or `NULL` on error
pdfioArrayCreate(pdfio_file_t *pdf)	// I - PDF file
{
  pdfio_array_t	*a;			// Array


  if (!pdf)
    return (NULL);

  if ((a = (pdfio_array_t *)calloc(1, sizeof(pdfio_array_t))) == NULL)
    return (NULL);

  a->pdf = pdf;

  if (pdf->num_arrays >= pdf->alloc_arrays)
  {
    pdfio_array_t **temp = realloc(pdf->arrays, (pdf->alloc_arrays + 16) * sizeof(pdfio_array_t *));

    if (!temp)
    {
      free(a);
      return (NULL);
    }

    pdf->arrays       = temp;
    pdf->alloc_arrays += 16;
  }

  pdf->arrays[pdf->num_arrays ++] = a;

  return (a);
}


//
// '_pdfioArrayDebug()' - Print the contents of an array.
//

void
_pdfioArrayDebug(pdfio_array_t *a,	// I - Array
                 FILE          *fp)	// I - Output file
{
  size_t		i;		// Looping var
  _pdfio_value_t	*v;		// Current value


  putc('[', fp);
  for (i = a->num_values, v = a->values; i > 0; i --, v ++)
    _pdfioValueDebug(v, fp);
  putc(']', fp);
}


//
// '_pdfioArrayDelete()' - Free the memory used by an array.
//

void
_pdfioArrayDelete(pdfio_array_t *a)	// I - Array
{
  size_t	i;			// Looping var


  for (i = 0; i < a->num_values; i ++)
  {
    if (a->values[i].type == PDFIO_VALTYPE_BINARY)
      free(a->values[i].value.binary.data);
  }

  free(a->values);
  free(a);
}


//
// 'pdfioArrayGetArray()' - Get an array value from an array.
//

pdfio_array_t *				// O - Value
pdfioArrayGetArray(pdfio_array_t *a,	// I - Array
                   size_t        n)	// I - Index
{
  if (!a || n >= a->num_values || a->values[n].type != PDFIO_VALTYPE_ARRAY)
    return (NULL);
  else
    return (a->values[n].value.array);
}


//
// 'pdfioArrayGetBinary()' - Get a binary string value from an array.
//

unsigned char *				// O - Value
pdfioArrayGetBinary(
    pdfio_array_t *a,			// I - Array
    size_t        n,			// I - Index
    size_t        *length)		// O - Length of string
{
  if (!a || n >= a->num_values || (a->values[n].type != PDFIO_VALTYPE_BINARY && a->values[n].type != PDFIO_VALTYPE_STRING))
  {
    if (length)
      *length = 0;

    return (NULL);
  }
  else if (a->values[n].type == PDFIO_VALTYPE_BINARY)
  {
    if (length)
      *length = a->values[n].value.binary.datalen;

    return (a->values[n].value.binary.data);
  }
  else
  {
    if (length)
      *length = strlen(a->values[n].value.string);

    return ((unsigned char *)a->values[n].value.string);
  }
}


//
// 'pdfioArrayGetBoolean()' - Get a boolean value from an array.
//

bool					// O - Value
pdfioArrayGetBoolean(pdfio_array_t *a,	// I - Array
                     size_t        n)	// I - Index
{
  if (!a || n >= a->num_values || a->values[n].type != PDFIO_VALTYPE_BOOLEAN)
    return (false);
  else
    return (a->values[n].value.boolean);
}


//
// 'pdfioArrayGetDate()' - Get a date value from an array.
//

time_t					// O - Value
pdfioArrayGetDate(pdfio_array_t *a,	// I - Array
		  size_t        n)	// I - Index
{
  if (!a || n >= a->num_values || a->values[n].type != PDFIO_VALTYPE_DATE)
    return (0);
  else
    return (a->values[n].value.date);
}


//
// 'pdfioArrayGetDict()' - Get a dictionary value from an array.
//

pdfio_dict_t *				// O - Value
pdfioArrayGetDict(pdfio_array_t *a,	// I - Array
		  size_t        n)	// I - Index
{
  if (!a || n >= a->num_values || a->values[n].type != PDFIO_VALTYPE_DICT)
    return (NULL);
  else
    return (a->values[n].value.dict);
}


//
// 'pdfioArrayGetName()' - Get a name value from an array.
//

const char *				// O - Value
pdfioArrayGetName(pdfio_array_t *a,	// I - Array
		  size_t        n)	// I - Index
{
  if (!a || n >= a->num_values || a->values[n].type != PDFIO_VALTYPE_NAME)
    return (NULL);
  else
    return (a->values[n].value.name);
}


//
// 'pdfioArrayGetNumber()' - Get a number from an array.
//

double					// O - Value
pdfioArrayGetNumber(pdfio_array_t *a,	// I - Array
                    size_t        n)	// I - Index
{
  if (!a || n >= a->num_values || a->values[n].type != PDFIO_VALTYPE_NUMBER)
    return (0.0);
  else
    return (a->values[n].value.number);
}


//
// 'pdfioArrayGetObject()' - Get an indirect object reference from an array.
//

pdfio_obj_t *				// O - Value
pdfioArrayGetObj(pdfio_array_t *a,	// I - Array
                 size_t        n)	// I - Index
{
  if (!a || n >= a->num_values || a->values[n].type != PDFIO_VALTYPE_INDIRECT)
    return (NULL);
  else
    return (pdfioFileFindObj(a->pdf, a->values[n].value.indirect.number));
}


//
// 'pdfioArrayGetSize()' - Get the length of an array.
//

size_t					// O - Length of array
pdfioArrayGetSize(pdfio_array_t *a)	// I - Array
{
  return (a ? a->num_values : 0);
}


//
// 'pdfioArrayGetString()' - Get a string value from an array.
//

const char *				// O - Value
pdfioArrayGetString(pdfio_array_t *a,	// I - Array
                    size_t        n)	// I - Index
{
  if (!a || n >= a->num_values || a->values[n].type != PDFIO_VALTYPE_STRING)
    return (NULL);
  else
    return (a->values[n].value.string);
}


//
// 'pdfioArrayGetType()' - Get a value type from an array.
//

pdfio_valtype_t				// O - Value type
pdfioArrayGetType(pdfio_array_t *a,	// I - Array
                  size_t        n)	// I - Index
{
  if (!a || n >= a->num_values)
    return (PDFIO_VALTYPE_NONE);
  else
    return (a->values[n].type);
}


//
// '_pdfioArrayGetValue()' - Get a value from an array.
//

_pdfio_value_t *			// O - Value
_pdfioArrayGetValue(pdfio_array_t *a,	// I - Array
                    size_t        n)	// I - Index
{
  if (!a || n >= a->num_values)
    return (NULL);
  else
    return (a->values + n);
}


//
// '_pdfioArrayRead()' - Read an array from a file.
//
// At this point the initial "[" has been seen...
//

pdfio_array_t *				// O - New array
_pdfioArrayRead(pdfio_file_t   *pdf,	// I - PDF file
		pdfio_obj_t    *obj,	// I - Object, if any
                _pdfio_token_t *tb,	// I - Token buffer/stack
                size_t         depth)	// I - Depth of array
{
  pdfio_array_t		*array;		// New array
  char			token[8192];	// Token from file
  _pdfio_value_t	value;		// Value


  PDFIO_DEBUG("_pdfioArrayRead(pdf=%p, tb=%p)\n", pdf, tb);

  // Create an array...
  if ((array = pdfioArrayCreate(pdf)) == NULL)
    return (NULL);

  // Read until we get "]" to end the array...
  while (_pdfioTokenGet(tb, token, sizeof(token)))
  {
    if (!strcmp(token, "]"))
    {
      // End of array...
      return (array);
    }

    // Push the token and decode the value...
    _pdfioTokenPush(tb, token);
    if (!_pdfioValueRead(pdf, obj, tb, &value, depth))
      break;

//    PDFIO_DEBUG("_pdfioArrayRead(%p): Appending ", (void *)array);
//    PDFIO_DEBUG_VALUE(&value);
//    PDFIO_DEBUG("\n");

    append_value(array, &value);
  }

  return (NULL);
}


//
// '_pdfioArrayWrite()' - Write an array to a PDF file.
//

bool					// O - `true` on success, `false` otherwise
_pdfioArrayWrite(pdfio_array_t *a,	// I - Array
		 pdfio_obj_t   *obj)	// I - Object, if any
{
  pdfio_file_t	*pdf = a->pdf;		// PDF file
  size_t	i;			// Looping var
  _pdfio_value_t *v;			// Current value


  // Arrays are surrounded by square brackets ([ ... ])
  if (!_pdfioFilePuts(pdf, "["))
    return (false);

  // Write each value...
  for (i = a->num_values, v = a->values; i > 0; i --, v ++)
  {
    if (!_pdfioValueWrite(pdf, obj, v, NULL))
      return (false);
  }

  // Closing bracket...
  return (_pdfioFilePuts(pdf, "]"));
}


//
// 'append_value()' - Append a value.
//

static bool				// O - `true` on success, `false` otherwise
append_value(pdfio_array_t  *a,		// I - Array
             _pdfio_value_t *v)		// I - Value
{
  if (a->num_values >= a->alloc_values)
  {
    _pdfio_value_t *temp = (_pdfio_value_t *)realloc(a->values, (a->alloc_values + 16) * sizeof(_pdfio_value_t));

    if (!temp)
      return (false);

    a->values       = temp;
    a->alloc_values += 16;
  }

  a->values[a->num_values ++] = *v;

  return (true);
}
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//
// Common support functions for pdfio.
//
// Copyright © 2021 by Michael R Sweet.
//
// Licensed under Apache License v2.0.  See the file "LICENSE" for more
// information.
//

//
// Include necessary headers...
//

#include "pdfio-private.h"


//
// Local functions...
//

static bool	fill_buffer(pdfio_file_t *pdf);
static ssize_t	read_buffer(pdfio_file_t *pdf, char *buffer, size_t bytes);
static bool	write_buffer(pdfio_file_t *pdf, const void *buffer, size_t bytes);


//
// '_pdfioFileConsume()' - Consume bytes from the file.
//

bool					// O - `true` on sucess, `false` on EOF
_pdfioFileConsume(pdfio_file_t *pdf,	// I - PDF file
                  size_t       bytes)	// I - Bytes to consume
{
  PDFIO_DEBUG("_pdfioFileConsume(pdf=%p, bytes=%u)\n", pdf, (unsigned)bytes);

  if ((size_t)(pdf->bufend - pdf->bufptr) > bytes)
    pdf->bufptr += bytes;
  else if (_pdfioFileSeek(pdf, (off_t)bytes, SEEK_CUR) < 0)
    return (false);

  return (true);
}


//
// '_pdfioFileDefaultError()' - Default error callback.
//
// The default error callback writes the error message to stderr and returns
// `false` to halt.
//

bool					// O - `false` to stop
_pdfioFileDefaultError(
    pdfio_file_t *pdf,			// I - PDF file
    const char   *message,		// I - Error message
    void         *data)			// I - Callback data (unused)
{
  (void)data;

  fprintf(stderr, "%s: %s\n", pdf->filename, message);

  return (false);
}


//
// '_pdfioFileError()' - Display an error message.
//

bool					// O - `true` to continue, `false` to stop
_pdfioFileError(pdfio_file_t *pdf,	// I - PDF file
                const char   *format,	// I - `printf`-style format string
                ...)			// I - Additional arguments as needed
{
  char		buffer[8192];		// Message buffer
  va_list	ap;			// Argument pointer


  va_start(ap, format);
  vsnprintf(buffer, sizeof(buffer), format, ap);
  va_end(ap);

  PDFIO_DEBUG("_pdfioFileError: %s\n", buffer);

  return ((pdf->error_cb)(pdf, buffer, pdf->error_data));
}


//
// '_pdfioFileFlush()' - Flush any pending write data.
//

bool					// O - `true` on success, `false` on failure
_pdfioFileFlush(pdfio_file_t *pdf)	// I - PDF file
{
  PDFIO_DEBUG("_pdfioFileFlush(pdf=%p)\n", pdf);

  if (pdf->bufptr > pdf->buffer)
  {
    if (!write_buffer(pdf, pdf->buffer, (size_t)(pdf->bufptr - pdf->buffer)))
      return (false);

    pdf->bufpos += pdf->bufptr - pdf->buffer;
  }

  pdf->bufptr = pdf->buffer;

  return (true);
}


//
// '_pdfioFileGetChar()' - Get a character from a PDF file.
//

int					// O - Character or `-1` on EOF
_pdfioFileGetChar(pdfio_file_t *pdf)	// I - PDF file
{
  // If there is a character ready in the buffer, return it now...
  if (pdf->bufptr < pdf->bufend)
    return (*(pdf->bufptr ++));

  // Otherwise try to fill the read buffer...
  if (!fill_buffer(pdf))
    return (-1);

  // Then return the next character in the buffer...
  return (*(pdf->bufptr ++));
}


//
// '_pdfioFileGets()' - Read a line from a PDF file.
//

bool					// O - `true` on success, `false` on error
_pdfioFileGets(pdfio_file_t *pdf,	// I - PDF file
               char         *buffer,	// I - Line buffer
	       size_t       bufsize)	// I - Size of line buffer
{
  bool	eol = false;			// End of line?
  char	*bufptr = buffer,		// Pointer into buffer
	*bufend = buffer + bufsize - 1;	// Pointer to end of buffer


  PDFIO_DEBUG("_pdfioFileGets(pdf=%p, buffer=%p, bufsize=%lu) bufpos=%ld, buffer=%p, bufptr=%p, bufend=%p\n", pdf, buffer, (unsigned long)bufsize, (long)pdf->bufpos, pdf->buffer, pdf->bufptr, pdf->bufend);

  while (!eol)
  {
    // If there are characters ready in the buffer, use them...
    while (!eol && pdf->bufptr < pdf->bufend && bufptr < bufend)
    {
      char ch = *(pdf->bufptr++);	// Next character in buffer

      if (ch == '\n' || ch == '\r')
      {
        // CR, LF, or CR + LF end a line...
        eol = true;

        if (ch == '\r')
        {
          // Check for a LF after CR
          if (pdf->bufptr >= pdf->bufend)
          {
            if (!fill_buffer(pdf))
              break;
	  }

	  if (pdf->bufptr < pdf->bufend && *(pdf->bufptr) == '\n')
	    pdf->bufptr ++;
	}
      }
      else
        *bufptr++ = ch;
    }

    // Fill the read buffer as needed...
    if (!eol)
    {
      if (!fill_buffer(pdf))
        break;
    }
  }

  *bufptr = '\0';

  PDFIO_DEBUG("_pdfioFileGets: Returning %s, '%s'\n", eol ? "true" : "false", buffer);

  return (eol);
}


//
// '_pdfioFilePeek()' - Peek at upcoming data in a PDF file.
//

ssize_t					// O - Number of bytes returned
_pdfioFilePeek(pdfio_file_t *pdf,	// I - PDF file
               void         *buffer,	// I - Buffer
               size_t       bytes)	// I - Size of bufffer
{
  ssize_t	total;			// Total bytes available


  // See how much data is buffered up...
  if (pdf->bufptr >= pdf->bufend)
  {
    // Fill the buffer...
    if (!fill_buffer(pdf))
      return (-1);
  }

  if ((total = pdf->bufend - pdf->bufptr) < (ssize_t)bytes && total < (ssize_t)(sizeof(pdf->buffer) / 2))
  {
    // Yes, try reading more...
    ssize_t	rbytes;			// Bytes read

    PDFIO_DEBUG("_pdfioFilePeek: Sliding buffer, total=%ld\n", (long)total);

    memmove(pdf->buffer, pdf->bufptr, total);
    pdf->bufpos += pdf->bufptr - pdf->buffer;
    pdf->bufptr = pdf->buffer;
    pdf->bufend = pdf->buffer + total;

    // Read until we have bytes or a non-recoverable error...
    while ((rbytes = read(pdf->fd, pdf->bufend, sizeof(pdf->buffer) - (size_t)total)) < 0)
    {
      if (errno != EINTR && errno != EAGAIN)
	break;
    }

    if (rbytes > 0)
    {
      // Expand the buffer...
      pdf->bufend += rbytes;
      total       += rbytes;
    }
  }

  // Copy anything we have to the buffer...
  if (total > (ssize_t)bytes)
    total = (ssize_t)bytes;

  if (total > 0)
    memcpy(buffer, pdf->bufptr, total);

  return (total);
}


//
// '_pdfioFilePrintf()' - Write a formatted string to a PDF file.
//

bool					// O - `true` on success, `false` on failure
_pdfioFilePrintf(pdfio_file_t *pdf,	// I - PDF file
                 const char   *format,	// I - `printf`-style format string
                 ...)			// I - Additional arguments as needed
{
  char		buffer[8102];		// String buffer
  va_list	ap;			// Argument list


  // Format the string...
  va_start(ap, format);
  vsnprintf(buffer, sizeof(buffer), format, ap);
  va_end(ap);

  // Write it...
  return (_pdfioFileWrite(pdf, buffer, strlen(buffer)));
}


//
// '_pdfioFilePuts()' - Write a literal string to a PDF file.
//

bool					// O - `true` on success, `false` on failure
_pdfioFilePuts(pdfio_file_t *pdf,	// I - PDF file
               const char   *s)		// I - Literal string
{
  // Write it...
  return (_pdfioFileWrite(pdf, s, strlen(s)));
}


//
// '_pdfioFileRead()' - Read from a PDF file.
//

ssize_t					// O - Number of bytes read or `-1` on error
_pdfioFileRead(pdfio_file_t *pdf,	// I - PDF file
               void         *buffer,	// I - Read buffer
               size_t       bytes)	// I - Number of bytes to read
{
  char		*bufptr = (char *)buffer;
					// Pointer into buffer
  ssize_t	total,			// Total bytes read
		rbytes;			// Bytes read this time


  // Loop until we have read all of the requested bytes or hit an error...
  for (total = 0; bytes > 0; total += rbytes, bytes -= (size_t)rbytes, bufptr += rbytes)
  {
    // First read from the file buffer...
    if ((rbytes = pdf->bufend - pdf->bufptr) > 0)
    {
      if ((size_t)rbytes > bytes)
        rbytes = (ssize_t)bytes;

      memcpy(bufptr, pdf->bufptr, rbytes);
      pdf->bufptr += rbytes;
      continue;
    }

    // Nothing buffered...
    if (bytes > 1024)
    {
      // Advance current position in file as needed...
      if (pdf->bufend)
      {
	pdf->bufpos += pdf->bufend - pdf->buffer;
	pdf->bufptr = pdf->bufend = NULL;
      }

      // Read directly from the file...
      if ((rbytes = read_buffer(pdf, bufptr, bytes)) > 0)
      {
	pdf->bufpos += rbytes;
	continue;
      }
      else if (rbytes < 0 && (errno == EINTR || errno == EAGAIN))
      {
        rbytes = 0;
        continue;
      }
      else
        break;
    }
    else
    {
      // Fill buffer and try again...
      if (!fill_buffer(pdf))
	break;
    }
  }

  return (total);
}


//
// '_pdfioFileSeek()' - Seek within a PDF file.
//

off_t					// O - New offset from beginning of file or `-1` on error
_pdfioFileSeek(pdfio_file_t *pdf,	// I - PDF file
               off_t        offset,	// I - Offset
               int          whence)	// I - Offset base
{
  PDFIO_DEBUG("_pdfioFileSeek(pdf=%p, offset=%ld, whence=%d)\n", pdf, (long)offset, whence);

  // Adjust offset for relative seeks...
  if (whence == SEEK_CUR)
  {
    offset += pdf->bufpos;
    whence = SEEK_SET;
  }

  if (pdf->mode == _PDFIO_MODE_READ)
  {
    // Reading, see if we already have the data we need...
    if (whence != SEEK_END && offset >= pdf->bufpos && offset < (pdf->bufpos + pdf->bufend - pdf->buffer))
    {
      // Yes, seek within existing buffer...
      pdf->bufptr = pdf->buffer + offset - pdf->bufpos;
      PDFIO_DEBUG("_pdfioFileSeek: Seek within buffer, bufpos=%ld.\n", (long)pdf->bufpos);
      PDFIO_DEBUG("_pdfioFileSeek: buffer=%p, bufptr=%p, bufend=%p\n", pdf->buffer, pdf->bufptr, pdf->bufend);
      return (offset);
    }

    // No, reset the read buffer
    pdf->bufptr = pdf->bufend = NULL;
  }
  else if (pdf->output_cb)
  {
    _pdfioFileError(pdf, "Unable to seek within output stream.");
    return (-1);
  }
  else
  {
    // Writing, make sure we write any buffered data...
    if (pdf->bufptr > pdf->buffer)
    {
      if (!write_buffer(pdf, pdf->buffer, (size_t)(pdf->bufptr - pdf->buffer)))
	return (-1);
    }

    pdf->bufptr = pdf->buffer;
  }

  // Seek within the file...
  if ((offset = lseek(pdf->fd, offset, whence)) < 0)
  {
    _pdfioFileError(pdf, "Unable to seek within file - %s", strerror(errno));
    return (-1);
  }

  PDFIO_DEBUG("_pdfioFileSeek: Reset bufpos=%ld.\n", (long)pdf->bufpos);
  PDFIO_DEBUG("_pdfioFileSeek: buffer=%p, bufptr=%p, bufend=%p\n", pdf->buffer, pdf->bufptr, pdf->bufend);

  pdf->bufpos = offset;

  return (offset);
}


//
// '_pdfioFileTell()' - Return the offset within a PDF file.
//

off_t					// O - Offset from beginning of file
_pdfioFileTell(pdfio_file_t *pdf)	// I - PDF file
{
  if (pdf->bufptr)
    return (pdf->bufpos + (pdf->bufptr - pdf->buffer));
  else
    return (pdf->bufpos);
}


//
// '_pdfioFileWrite()' - Write to a PDF file.
//

bool					// O - `true` on success and `false` on error
_pdfioFileWrite(pdfio_file_t *pdf,	// I - PDF file
                const void   *buffer,	// I - Write buffer
                size_t       bytes)	// I - Bytes to write
{
  // See if the data will fit in the write buffer...
  if (bytes > (size_t)(pdf->bufend - pdf->bufptr))
  {
    // No room, flush any current data...
    if (!_pdfioFileFlush(pdf))
      return (false);

    if (bytes >= sizeof(pdf->buffer))
    {
      // Write directly...
      if (!write_buffer(pdf, buffer, bytes))
        return (false);

      pdf->bufpos += bytes;

      return (true);
    }
  }

  // Copy data to the buffer and return...
  memcpy(pdf->bufptr, buffer, bytes);
  pdf->bufptr += bytes;

  return (true);
}


//
// 'fill_buffer()' - Fill the read buffer in a PDF file.
//

static bool				// O - `true` on success, `false` on failure
fill_buffer(pdfio_file_t *pdf)		// I - PDF file
{
  ssize_t	bytes;			// Bytes read...


  // Advance current position in file as needed...
  if (pdf->bufend)
    pdf->bufpos += pdf->bufend - pdf->buffer;

  // Try reading from the file...
  if ((bytes = read_buffer(pdf, pdf->buffer, sizeof(pdf->buffer))) <= 0)
  {
    // EOF or hard error...
    pdf->bufptr = pdf->bufend = NULL;
    return (false);
  }
  else
  {
    // Successful read...
    pdf->bufptr = pdf->buffer;
    pdf->bufend = pdf->buffer + bytes;
    return (true);
  }
}


//
// 'read_buffer()' - Read a buffer from a PDF file.
//

static ssize_t				// O - Number of bytes read or -1 on error
read_buffer(pdfio_file_t *pdf,		// I - PDF file
            char         *buffer,	// I - Buffer
            size_t       bytes)		// I - Number of bytes to read
{
  ssize_t	rbytes;			// Bytes read...


  // Read from the file...
  while ((rbytes = read(pdf->fd, buffer, bytes)) < 0)
  {
    // Stop if we have an error that shouldn't be retried...
    if (errno != EINTR && errno != EAGAIN)
      break;
  }

  if (rbytes < 0)
  {
    // Hard error...
    _pdfioFileError(pdf, "Unable to read from file - %s", strerror(errno));
  }

  return (rbytes);
}

  
//
// 'write_buffer()' - Write a buffer to a PDF file.
//

static bool				// O - `true` on success and `false` on error
write_buffer(pdfio_file_t *pdf,		// I - PDF file
	     const void   *buffer,	// I - Write buffer
	     size_t       bytes)	// I - Bytes to write
{
  const char	*bufptr = (const char *)buffer;
					// Pointer into buffer
  ssize_t	wbytes;			// Bytes written...


  if (pdf->output_cb)
  {
    // Write to a stream...
    if ((pdf->output_cb)(pdf->output_ctx, buffer, bytes) < 0)
    {
      _pdfioFileError(pdf, "Unable to write to output callback.");
      return (false);
    }
  }
  else
  {
    // Write to the file...
    while (bytes > 0)
    {
      while ((wbytes = write(pdf->fd, bufptr, bytes)) < 0)
      {
	// Stop if we have an error that shouldn't be retried...
	if (errno != EINTR && errno != EAGAIN)
	  break;
      }

      if (wbytes < 0)
      {
	// Hard error...
	_pdfioFileError(pdf, "Unable to write to file - %s", strerror(errno));
	return (false);
      }

      bufptr += wbytes;
      bytes  -= (size_t)wbytes;
    }
  }

  return (true);
}




michaelrsweet-pdfio-db93555/pdfio-content.c
//
// Content helper functions for PDFio.
//
// Copyright © 2021 by Michael R Sweet.
//
// Licensed under Apache License v2.0.  See the file "LICENSE" for more
// information.
//

//
// Include necessary headers...
//

#include "pdfio-private.h"
#include "pdfio-content.h"
#include "ttf.h"
#include <math.h>
#ifndef M_PI
#  define M_PI	3.14159265358979323846264338327950288
#endif // M_PI


//
// Local constants...
//

#define _PDFIO_PNG_CHUNK_IDAT	0x49444154	// Image data
#define _PDFIO_PNG_CHUNK_IEND	0x49454e44	// Image end
#define _PDFIO_PNG_CHUNK_IHDR	0x49484452	// Image header
#define _PDFIO_PNG_CHUNK_PLTE	0x504c5445	// Palette
#define _PDFIO_PNG_CHUNK_cHRM	0x6348524d	// Cromacities and white point
#define _PDFIO_PNG_CHUNK_gAMA	0x67414d41	// Gamma correction
#define _PDFIO_PNG_CHUNK_tRNS	0x74524e53	// Transparency information

#define _PDFIO_PNG_TYPE_GRAY	0	// Grayscale
#define _PDFIO_PNG_TYPE_RGB	2	// RGB
#define _PDFIO_PNG_TYPE_INDEXED	3	// Indexed
#define _PDFIO_PNG_TYPE_GRAYA	4	// Grayscale + alpha
#define _PDFIO_PNG_TYPE_RGBA	6	// RGB + alpha

static int	_pdfio_cp1252[] =	// CP1252-specific character mapping
{
  0x20AC,
  0x0000,
  0x201A,
  0x0192,
  0x201E,
  0x2026,
  0x2020,
  0x2021,
  0x02C6,
  0x2030,
  0x0160,
  0x2039,
  0x0152,
  0x0000,
  0x017D,
  0x0000,
  0x0000,
  0x2018,
  0x2019,
  0x201C,
  0x201D,
  0x2022,
  0x2013,
  0x2014,
  0x02DC,
  0x2122,
  0x0161,
  0x203A,
  0x0153,
  0x0000,
  0x017E,
  0x0178
};


//
// Local types...
//

typedef pdfio_obj_t *(*_pdfio_image_func_t)(pdfio_dict_t *dict, int fd);


//
// Local functions...
//

static pdfio_obj_t	*copy_jpeg(pdfio_dict_t *dict, int fd);
static pdfio_obj_t	*copy_png(pdfio_dict_t *dict, int fd);
static bool		create_cp1252(pdfio_file_t *pdf);
static void		ttf_error_cb(pdfio_file_t *pdf, const char *message);
static unsigned		update_png_crc(unsigned crc, const unsigned char *buffer, size_t length);
static bool		write_string(pdfio_stream_t *st, bool unicode, const char *s, bool *newline);


//
// Local globals...
//

static unsigned png_crc_table[256] =	// CRC-32 table for PNG files
{
  0x00000000, 0x77073096, 0xee0e612c, 0x990951ba, 0x076dc419, 0x706af48f,
  0xe963a535, 0x9e6495a3, 0x0edb8832, 0x79dcb8a4, 0xe0d5e91e, 0x97d2d988,
  0x09b64c2b, 0x7eb17cbd, 0xe7b82d07, 0x90bf1d91, 0x1db71064, 0x6ab020f2,
  0xf3b97148, 0x84be41de, 0x1adad47d, 0x6ddde4eb, 0xf4d4b551, 0x83d385c7,
  0x136c9856, 0x646ba8c0, 0xfd62f97a, 0x8a65c9ec, 0x14015c4f, 0x63066cd9,
  0xfa0f3d63, 0x8d080df5, 0x3b6e20c8, 0x4c69105e, 0xd56041e4, 0xa2677172,
  0x3c03e4d1, 0x4b04d447, 0xd20d85fd, 0xa50ab56b, 0x35b5a8fa, 0x42b2986c,
  0xdbbbc9d6, 0xacbcf940, 0x32d86ce3, 0x45df5c75, 0xdcd60dcf, 0xabd13d59,
  0x26d930ac, 0x51de003a, 0xc8d75180, 0xbfd06116, 0x21b4f4b5, 0x56b3c423,
  0xcfba9599, 0xb8bda50f, 0x2802b89e, 0x5f058808, 0xc60cd9b2, 0xb10be924,
  0x2f6f7c87, 0x58684c11, 0xc1611dab, 0xb6662d3d, 0x76dc4190, 0x01db7106,
  0x98d220bc, 0xefd5102a, 0x71b18589, 0x06b6b51f, 0x9fbfe4a5, 0xe8b8d433,
  0x7807c9a2, 0x0f00f934, 0x9609a88e, 0xe10e9818, 0x7f6a0dbb, 0x086d3d2d,
  0x91646c97, 0xe6635c01, 0x6b6b51f4, 0x1c6c6162, 0x856530d8, 0xf262004e,
  0x6c0695ed, 0x1b01a57b, 0x8208f4c1, 0xf50fc457, 0x65b0d9c6, 0x12b7e950,
  0x8bbeb8ea, 0xfcb9887c, 0x62dd1ddf, 0x15da2d49, 0x8cd37cf3, 0xfbd44c65,
  0x4db26158, 0x3ab551ce, 0xa3bc0074, 0xd4bb30e2, 0x4adfa541, 0x3dd895d7,
  0xa4d1c46d, 0xd3d6f4fb, 0x4369e96a, 0x346ed9fc, 0xad678846, 0xda60b8d0,
  0x44042d73, 0x33031de5, 0xaa0a4c5f, 0xdd0d7cc9, 0x5005713c, 0x270241aa,
  0xbe0b1010, 0xc90c2086, 0x5768b525, 0x206f85b3, 0xb966d409, 0xce61e49f,
  0x5edef90e, 0x29d9c998, 0xb0d09822, 0xc7d7a8b4, 0x59b33d17, 0x2eb40d81,
  0xb7bd5c3b, 0xc0ba6cad, 0xedb88320, 0x9abfb3b6, 0x03b6e20c, 0x74b1d29a,
  0xead54739, 0x9dd277af, 0x04db2615, 0x73dc1683, 0xe3630b12, 0x94643b84,
  0x0d6d6a3e, 0x7a6a5aa8, 0xe40ecf0b, 0x9309ff9d, 0x0a00ae27, 0x7d079eb1,
  0xf00f9344, 0x8708a3d2, 0x1e01f268, 0x6906c2fe, 0xf762575d, 0x806567cb,
  0x196c3671, 0x6e6b06e7, 0xfed41b76, 0x89d32be0, 0x10da7a5a, 0x67dd4acc,
  0xf9b9df6f, 0x8ebeeff9, 0x17b7be43, 0x60b08ed5, 0xd6d6a3e8, 0xa1d1937e,
  0x38d8c2c4, 0x4fdff252, 0xd1bb67f1, 0xa6bc5767, 0x3fb506dd, 0x48b2364b,
  0xd80d2bda, 0xaf0a1b4c, 0x36034af6, 0x41047a60, 0xdf60efc3, 0xa867df55,
  0x316e8eef, 0x4669be79, 0xcb61b38c, 0xbc66831a, 0x256fd2a0, 0x5268e236,
  0xcc0c7795, 0xbb0b4703, 0x220216b9, 0x5505262f, 0xc5ba3bbe, 0xb2bd0b28,
  0x2bb45a92, 0x5cb36a04, 0xc2d7ffa7, 0xb5d0cf31, 0x2cd99e8b, 0x5bdeae1d,
  0x9b64c2b0, 0xec63f226, 0x756aa39c, 0x026d930a, 0x9c0906a9, 0xeb0e363f,
  0x72076785, 0x05005713, 0x95bf4a82, 0xe2b87a14, 0x7bb12bae, 0x0cb61b38,
  0x92d28e9b, 0xe5d5be0d, 0x7cdcefb7, 0x0bdbdf21, 0x86d3d2d4, 0xf1d4e242,
  0x68ddb3f8, 0x1fda836e, 0x81be16cd, 0xf6b9265b, 0x6fb077e1, 0x18b74777,
  0x88085ae6, 0xff0f6a70, 0x66063bca, 0x11010b5c, 0x8f659eff, 0xf862ae69,
  0x616bffd3, 0x166ccf45, 0xa00ae278, 0xd70dd2ee, 0x4e048354, 0x3903b3c2,
  0xa7672661, 0xd06016f7, 0x4969474d, 0x3e6e77db, 0xaed16a4a, 0xd9d65adc,
  0x40df0b66, 0x37d83bf0, 0xa9bcae53, 0xdebb9ec5, 0x47b2cf7f, 0x30b5ffe9,
  0xbdbdf21c, 0xcabac28a, 0x53b39330, 0x24b4a3a6, 0xbad03605, 0xcdd70693,
  0x54de5729, 0x23d967bf, 0xb3667a2e, 0xc4614ab8, 0x5d681b02, 0x2a6f2b94,
  0xb40bbe37, 0xc30c8ea1, 0x5a05df1b, 0x2d02ef8d
};


//
// 'pdfioArrayCreateColorFromICCObj()' - Create an ICC-based color space array.
//

pdfio_array_t *				// O - Color array
pdfioArrayCreateColorFromICCObj(
    pdfio_file_t *pdf,			// I - PDF file
    pdfio_obj_t  *icc_object)		// I - ICC profile object
{
  pdfio_array_t	*icc_color;		// Color array


  // Range check input...
  if (!pdf || !icc_object)
    return (NULL);

  // Create the array with two values - a name and an object reference...
  if ((icc_color = pdfioArrayCreate(pdf)) == NULL)
    return (NULL);

  pdfioArrayAppendName(icc_color, "ICCBased");
  pdfioArrayAppendObj(icc_color, icc_object);

  return (icc_color);
}


//
// 'pdfioArrayCreateColorFromMatrix()' - Create a calibrated color space array using a CIE XYZ transform matrix.
//

pdfio_array_t *				// O - Color space array
pdfioArrayCreateColorFromMatrix(
    pdfio_file_t *pdf,			// I - PDF file
    size_t       num_colors,		// I - Number of colors (1 or 3)
    double       gamma,			// I - Gamma value
    const double matrix[3][3],		// I - XYZ transform
    const double white_point[3])	// I - White point
{
  size_t	i;			// Looping var
  pdfio_array_t	*calcolor;		// Array to hold calibrated color space
  pdfio_dict_t	*dict;			// Dictionary to hold color values
  pdfio_array_t	*value;			// Value for white point, matrix, and gamma


  // Range check input...
  if (!pdf || (num_colors != 1 && num_colors != 3) || gamma <= 0.0)
    return (NULL);

  // Create the array with two values - a name and a dictionary...
  if ((calcolor = pdfioArrayCreate(pdf)) == NULL)
    return (NULL);

  if (num_colors == 1)
    pdfioArrayAppendName(calcolor, "CalGray");
  else
    pdfioArrayAppendName(calcolor, "CalRGB");

  if ((dict = pdfioDictCreate(pdf)) == NULL)
    return (NULL);

  pdfioArrayAppendDict(calcolor, dict);

  // Then add the values...
  if (num_colors == 1)
  {
    pdfioDictSetNumber(dict, "Gamma", gamma);
  }
  else
  {
    if ((value = pdfioArrayCreate(pdf)) == NULL)
      return (NULL);

    for (i = 0; i < num_colors; i ++)
      pdfioArrayAppendNumber(value, gamma);

    pdfioDictSetArray(dict, "Gamma", value);
  }

  if (white_point)
  {
    if ((value = pdfioArrayCreate(pdf)) == NULL)
      return (NULL);

    pdfioArrayAppendNumber(value, white_point[0]);
    pdfioArrayAppendNumber(value, white_point[1]);
    pdfioArrayAppendNumber(value, white_point[2]);

    pdfioDictSetArray(dict, "WhitePoint", value);
  }

  if (num_colors > 1 && matrix)
  {
    if ((value = pdfioArrayCreate(pdf)) == NULL)
      return (NULL);

    pdfioArrayAppendNumber(value, matrix[0][0]);
    pdfioArrayAppendNumber(value, matrix[1][0]);
    pdfioArrayAppendNumber(value, matrix[2][0]);
    pdfioArrayAppendNumber(value, matrix[0][1]);
    pdfioArrayAppendNumber(value, matrix[1][1]);
    pdfioArrayAppendNumber(value, matrix[2][1]);
    pdfioArrayAppendNumber(value, matrix[0][2]);
    pdfioArrayAppendNumber(value, matrix[1][2]);
    pdfioArrayAppendNumber(value, matrix[2][2]);

    pdfioDictSetArray(dict, "Matrix", value);
  }

  return (calcolor);
}


//
// 'pdfioArrayCreateColorFromPalette()' - Create an indexed color space array.
//

pdfio_array_t *				// O - Color array
pdfioArrayCreateColorFromPalette(
    pdfio_file_t        *pdf,		// I - PDF file
    size_t              num_colors,	// I - Number of colors
    const unsigned char *colors)	// I - RGB values for colors
{
  pdfio_array_t	*indexed_color;		// Color array


  // Range check input...
  if (!pdf || num_colors < 1 || !colors)
    return (NULL);

  // Create the array with four values...
  if ((indexed_color = pdfioArrayCreate(pdf)) == NULL)
    return (NULL);

  pdfioArrayAppendName(indexed_color, "Indexed");
  pdfioArrayAppendName(indexed_color, "DeviceRGB");
  pdfioArrayAppendNumber(indexed_color, num_colors - 1);
  pdfioArrayAppendBinary(indexed_color, colors, num_colors * 3);

  return (indexed_color);
}


//
// 'pdfioArrayCreateColorFromPrimaries()' - Create a calibrated color sapce array using CIE xy primary chromacities.
//

pdfio_array_t *				// O - Color space array
pdfioArrayCreateColorFromPrimaries(
    pdfio_file_t *pdf,			// I - PDF file
    size_t       num_colors,		// I - Number of colors (1 or 3)
    double       gamma,			// I - Gama value
    double       wx,			// I - White point X chromacity
    double       wy,			// I - White point Y chromacity
    double       rx,			// I - Red X chromacity
    double       ry,			// I - Red Y chromacity
    double       gx,			// I - Green X chromacity
    double       gy,			// I - Green Y chromacity
    double       bx,			// I - Blue X chromacity
    double       by)			// I - Blue Y chromacity
{
  double	z;			// Intermediate value
  double	Xa, Xb, Xc,		// Transform values
		Ya, Yb, Yc,
		Za, Zb, Zc;
  double	white_point[3];		// White point CIE XYZ value
  double	matrix[3][3];		// CIE XYZ transform matrix


  PDFIO_DEBUG("pdfioFileCreateCalibratedColorFromPrimaries(pdf=%p, num_colors=%lu, gamma=%g, wx=%g, wy=%g, rx=%g, ry=%g, gx=%g, gy=%g, bx=%g, by=%g)\n", pdf, (unsigned long)num_colors, gamma, wx, wy, rx, ry, gx, gy, bx, by);

  // Range check input...
  if (!pdf || (num_colors != 1 && num_colors != 3) || gamma <= 0.0 || ry == 0.0 || gy == 0.0 || by == 0.0)
    return (NULL);

  // Calculate the white point and transform matrix per the PDF spec...
  z = wy * ((gx - bx) * ry - (rx - bx) * gy + (rx - gx) * by);

  if (z == 0.0)
    return (NULL);			// Undefined

  Ya = ry * ((gx - bx) * wy - (wx - bx) * gy + (wx - gx) * by) / z;
  Xa = Ya * rx / ry;
  Za = Ya * ((1.0 - rx) / ry - 1.0);

  Yb = gy * ((rx - bx) * wy - (wx - bx) * ry + (wx - rx) * by) / z;
  Xb = Yb * gx / gy;
  Zb = Yb * ((1.0 - gx) / gy - 1.0);

  Yc = gy * ((rx - gx) * wy - (wx - gx) * ry + (wx - rx) * gy) / z;
  Xc = Yc * bx / by;
  Zc = Yc * ((1.0 - bx) / by - 1.0);

  white_point[0] = Xa + Xb + Xc;
  white_point[1] = Ya + Yb + Yc;
  white_point[2] = Za + Zb + Zc;

  matrix[0][0] = Xa;
  matrix[0][1] = Ya;
  matrix[0][2] = Za;
  matrix[1][0] = Xb;
  matrix[1][1] = Yb;
  matrix[1][2] = Zb;
  matrix[2][0] = Xc;
  matrix[2][1] = Yc;
  matrix[2][2] = Zc;

  PDFIO_DEBUG("pdfioFileCreateCalibratedColorFromPrimaries: white_point=[%g %g %g]\n", white_point[0], white_point[1], white_point[2]);
  PDFIO_DEBUG("pdfioFileCreateCalibratedColorFromPrimaries: matrix=[%g %g %g %g %g %g %g %g %g]\n", matrix[0][0], matrix[1][0], matrix[2][0], matrix[0][1], matrix[1][1], matrix[2][2], matrix[0][2], matrix[1][2], matrix[2][1]);

  // Now that we have the white point and matrix, use those to make the color array...
  return (pdfioArrayCreateColorFromMatrix(pdf, num_colors, gamma, matrix, white_point));
}


//
// 'pdfioArrayCreateColorFromStandard()' - Create a color array for a standard color space.
//
// This function creates a color array for a standard `PDFIO_CS_` enumerated color space.
// The "num_colors" argument must be `1` for grayscale and `3` for RGB color.
//

pdfio_array_t *				// O - Color array
pdfioArrayCreateColorFromStandard(
    pdfio_file_t *pdf,			// I - PDF file
    size_t       num_colors,		// I - Number of colors (1 or 3)
    pdfio_cs_t   cs)			// I - Color space enumeration
{
  static const double	adobe_matrix[3][3] = { { 0.57667, 0.18556, 0.18823 }, { 0.29734, 0.62736, 0.07529 }, { 0.02703, 0.07069, 0.99134 } };
  static const double	d65_white_point[3] = { 0.9505, 1.0, 1.0890 };
  static const double	p3_d65_matrix[3][3] = { { 0.48657, 0.26567, 0.19822 }, { 0.22897, 0.69174, 0.07929 }, { 0.00000, 0.04511, 1.04394 } };
  static const double	srgb_matrix[3][3] = { { 0.4124, 0.3576, 0.1805 }, { 0.2126, 0.7152, 0.0722 }, { 0.0193, 0.1192, 0.9505 } };


  // Range check input...
  if (!pdf)
  {
    return (NULL);
  }
  else if (num_colors != 1 && num_colors != 3)
  {
    _pdfioFileError(pdf, "Unsupported number of colors %u.", (unsigned)num_colors);
    return (NULL);
  }

  switch (cs)
  {
    case PDFIO_CS_ADOBE :
        return (pdfioArrayCreateColorFromMatrix(pdf, num_colors, 2.2, adobe_matrix, d65_white_point));
    case PDFIO_CS_P3_D65 :
        return (pdfioArrayCreateColorFromMatrix(pdf, num_colors, 2.2, p3_d65_matrix, d65_white_point));
    case PDFIO_CS_SRGB :
        return (pdfioArrayCreateColorFromMatrix(pdf, num_colors, 2.2, srgb_matrix, d65_white_point));

    default :
        _pdfioFileError(pdf, "Unsupported color space number %d.", (int)cs);
        return (NULL);
  }
}


//
// 'pdfioContentClip()' - Clip output to the current path.
//

bool					// O - `true` on success, `false` on failure
pdfioContentClip(
    pdfio_stream_t *st,			// I - Stream
    bool           even_odd)		// I - Even/odd fill vs. non-zero winding rule
{
  return (pdfioStreamPuts(st, even_odd ? "W*\n" : "W\n"));
}


//
// 'pdfioContentDrawImage()' - Draw an image object.
//
// The object name must be part of the page dictionary resources, typically
// using the @link pdfioPageDictAddImage@ function.
//

bool					// O - `true` on success, `false` on failure
pdfioContentDrawImage(
    pdfio_stream_t *st,			// I - Stream
    const char     *name,		// I - Image name
    double         x,			// I - X offset of image
    double         y,			// I - Y offset of image
    double         width,		// I - Width of image
    double         height)		// I - Height of image
{
  return (pdfioStreamPrintf(st, "q %g 0 0 %g %g %g cm/%s Do Q\n", width, height, x, y, name));
}


//
// 'pdfioContentFill()' - Fill the current path.
//

bool					// O - `true` on success, `false` on failure
pdfioContentFill(
    pdfio_stream_t *st,			// I - Stream
    bool           even_odd)		// I - Even/odd fill vs. non-zero winding rule
{
  return (pdfioStreamPuts(st, even_odd ? "f*\n" : "f\n"));
}


//
// 'pdfioContentFillAndStroke()' - Fill and stroke the current path.
//

bool					// O - `true` on success, `false` on failure
pdfioContentFillAndStroke(
    pdfio_stream_t *st,			// I - Stream
    bool           even_odd)		// I - Even/odd fill vs. non-zero winding
{
  return (pdfioStreamPuts(st, even_odd ? "B*\n" : "B\n"));
}


//
// 'pdfioContentMatrixConcat()' - Concatenate a matrix to the current graphics
//                                state.
//

bool					// O - `true` on success, `false` on failure
pdfioContentMatrixConcat(
    pdfio_stream_t *st,			// I - Stream
    pdfio_matrix_t m)			// I - Transform matrix
{
  return (pdfioStreamPrintf(st, "%g %g %g %g %g %g cm\n", m[0][0], m[0][1], m[1][0], m[1][1], m[2][0], m[2][1]));
}


//
// 'pdfioContentMatrixRotate()' - Rotate the current transform matrix.
//

bool					// O - `true` on success, `false` on failure
pdfioContentMatrixRotate(
    pdfio_stream_t *st,			// I - Stream
    double         degrees)		// I - Rotation angle in degrees counter-clockwise
{
  double dcos = cos(degrees / M_PI);	// Cosine
  double dsin = sin(degrees / M_PI);	// Sine

  return (pdfioStreamPrintf(st, "%g %g %g %g 0 0 cm\n", dcos, -dsin, dsin, dcos));
}


//
// 'pdfioContentMatrixScale()' - Scale the current transform matrix.
//

bool					// O - `true` on success, `false` on failure
pdfioContentMatrixScale(
    pdfio_stream_t *st,			// I - Stream
    double         sx,			// I - X scale
    double         sy)			// I - Y scale
{
  return (pdfioStreamPrintf(st, "%g 0 0 %g 0 0 cm\n", sx, sy));
}


//
// 'pdfioContentMatrixTranslate()' - Translate the current transform matrix.
//

bool					// O - `true` on success, `false` on failure
pdfioContentMatrixTranslate(
    pdfio_stream_t *st,			// I - Stream
    double         tx,			// I - X offset
    double         ty)			// I - Y offset
{
  return (pdfioStreamPrintf(st, "1 0 0 1 %g %g cm\n", tx, ty));
}


//
// 'pdfioContentPathClose()' - Close the current path.
//

bool					// O - `true` on success, `false` on failure
pdfioContentPathClose(
    pdfio_stream_t *st)			// I - Stream
{
  return (pdfioStreamPuts(st, "h\n"));
}


//
// 'pdfioContentPathCurve()' - Add a Bezier curve with two control points.
//

bool					// O - `true` on success, `false` on failure
pdfioContentPathCurve(
    pdfio_stream_t *st,			// I - Stream
    double         x1,			// I - X position 1
    double         y1,			// I - Y position 1
    double         x2,			// I - X position 2
    double         y2,			// I - Y position 2
    double         x3,			// I - X position 3
    double         y3)			// I - Y position 3
{
  return (pdfioStreamPrintf(st, "%g %g %g %g %g %g c\n", x1, y1, x2, y2, x3, y3));
}


//
// 'pdfioContentPathCurve13()' - Add a Bezier curve with an initial control point.
//

bool					// O - `true` on success, `false` on failure
pdfioContentPathCurve13(
    pdfio_stream_t *st,			// I - Stream
    double         x1,			// I - X position 1
    double         y1,			// I - Y position 1
    double         x3,			// I - X position 3
    double         y3)			// I - Y position 3
{
  return (pdfioStreamPrintf(st, "%g %g %g %g v\n", x1, y1, x3, y3));
}


//
// 'pdfioContentPathCurve23()' - Add a Bezier curve with a trailing control point.
//

bool					// O - `true` on success, `false` on failure
pdfioContentPathCurve23(
    pdfio_stream_t *st,			// I - Stream
    double         x2,			// I - X position 2
    double         y2,			// I - Y position 2
    double         x3,			// I - X position 3
    double         y3)			// I - Y position 3
{
  return (pdfioStreamPrintf(st, "%g %g %g %g y\n", x2, y2, x3, y3));
}


//
// 'pdfioContentPathLineTo()' - Add a straight line to the current path.
//

bool					// O - `true` on success, `false` on failure
pdfioContentPathLineTo(
    pdfio_stream_t *st,			// I - Stream
    double         x,			// I - X position
    double         y)			// I - Y position
{
  return (pdfioStreamPrintf(st, "%g %g l\n", x, y));
}


//
// 'pdfioContentPathMoveTo()' - Start a new subpath.
//

bool					// O - `true` on success, `false` on failure
pdfioContentPathMoveTo(
    pdfio_stream_t *st,			// I - Stream
    double         x,			// I - X position
    double         y)			// I - Y position
{
  return (pdfioStreamPrintf(st, "%g %g m\n", x, y));
}


//
// 'pdfioContentPathRect()' - Add a rectangle to the current path.
//

bool					// O - `true` on success, `false` on failure
pdfioContentPathRect(
    pdfio_stream_t *st,			// I - Stream
    double         x,			// I - X offset
    double         y,			// I - Y offset
    double         width,		// I - Width
    double         height)		// I - Height
{
  return (pdfioStreamPrintf(st, "%g %g %g %g re\n", x, y, width, height));
}


//
// 'pdfioContentRestore()' - Restore a previous graphics state.
//

bool					// O - `true` on success, `false` on failure
pdfioContentRestore(
    pdfio_stream_t *st)			// I - Stream
{
  return (pdfioStreamPuts(st, "Q\n"));
}


//
// 'pdfioContentSave()' - Save the current graphics state.
//

bool					// O - `true` on success, `false` on failure
pdfioContentSave(pdfio_stream_t *st)	// I - Stream
{
  return (pdfioStreamPuts(st, "q\n"));
}


//
// 'pdfioContentSetDashPattern()' - Set the stroke pattern.
//

bool					// O - `true` on success, `false` on failure
pdfioContentSetDashPattern(
    pdfio_stream_t *st,			// I - Stream
    double         phase,		// I - Phase (offset within pattern)
    double         on,			// I - On length
    double         off)			// I - Off length
{
  return (pdfioStreamPrintf(st, "[%g %g] %g d\n", on, off, phase));
}


//
// 'pdfioContentSetFillColorDeviceCMYK()' - Set device CMYK fill color.
//

bool					// O - `true` on success, `false` on failure
pdfioContentSetFillColorDeviceCMYK(
    pdfio_stream_t *st,			// I - Stream
    double         c,			// I - Cyan value (0.0 to 1.0)
    double         m,			// I - Magenta value (0.0 to 1.0)
    double         y,			// I - Yellow value (0.0 to 1.0)
    double         k)			// I - Black value (0.0 to 1.0)
{
  return (pdfioStreamPrintf(st, "%g %g %g %g k\n", c, m, y, k));
}


//
// 'pdfioContentSetFillColorDeviceGray()' - Set the device gray fill color.
//

bool					// O - `true` on success, `false` on failure
pdfioContentSetFillColorDeviceGray(
    pdfio_stream_t *st,			// I - Stream
    double         g)			// I - Gray value (0.0 to 1.0)
{
  return (pdfioStreamPrintf(st, "%g g\n", g));
}


//
// 'pdfioContentSetFillColorDeviceRGB()' - Set the device RGB fill color.
//

bool					// O - `true` on success, `false` on failure
pdfioContentSetFillColorDeviceRGB(
    pdfio_stream_t *st,			// I - Stream
    double         r,			// I - Red value (0.0 to 1.0)
    double         g,			// I - Green value (0.0 to 1.0)
    double         b)			// I - Blue value (0.0 to 1.0)
{
  return (pdfioStreamPrintf(st, "%g %g %g rg\n", r, g, b));
}


//
// 'pdfioContentSetFillColorGray()' - Set the calibrated gray fill color.
//

bool					// O - `true` on success, `false` on failure
pdfioContentSetFillColorGray(
    pdfio_stream_t *st,			// I - Stream
    double         g)			// I - Gray value (0.0 to 1.0)
{
  return (pdfioStreamPrintf(st, "%g sc\n", g));
}


//
// 'pdfioContentSetFillColorRGB()' - Set the calibrated RGB fill color.
//

bool					// O - `true` on success, `false` on failure
pdfioContentSetFillColorRGB(
    pdfio_stream_t *st,			// I - Stream
    double         r,			// I - Red value (0.0 to 1.0)
    double         g,			// I - Green value (0.0 to 1.0)
    double         b)			// I - Blue value (0.0 to 1.0)
{
  return (pdfioStreamPrintf(st, "%g %g %g sc\n", r, g, b));
}


//
// 'pdfioContentSetFillColorSpace()' - Set the fill colorspace.
//

bool					// O - `true` on success, `false` on failure
pdfioContentSetFillColorSpace(
    pdfio_stream_t *st,			// I - Stream
    const char     *name)		// I - Color space name
{
  return (pdfioStreamPrintf(st, "/%s cs\n", name));
}


//
// 'pdfioContentSetFlatness()' - Set the flatness tolerance.
//

bool					// O - `true` on success, `false` on failure
pdfioContentSetFlatness(
    pdfio_stream_t *st,			// I - Stream
    double         flatness)		// I - Flatness value (0.0 to 100.0)
{
  return (pdfioStreamPrintf(st, "%g i\n", flatness));
}


//
// 'pdfioContentSetLineCap()' - Set the line ends style.
//

bool					// O - `true` on success, `false` on failure
pdfioContentSetLineCap(
    pdfio_stream_t  *st,		// I - Stream
    pdfio_linecap_t lc)			// I - Line cap value
{
  return (pdfioStreamPrintf(st, "%d J\n", lc));
}


//
// 'pdfioContentSetLineJoin()' - Set the line joining style.
//

bool					// O - `true` on success, `false` on failure
pdfioContentSetLineJoin(
    pdfio_stream_t   *st,		// I - Stream
    pdfio_linejoin_t lj)		// I - Line join value
{
  return (pdfioStreamPrintf(st, "%d j\n", lj));
}


//
// 'pdfioContentSetLineWidth()' - Set the line width.
//

bool					// O - `true` on success, `false` on failure
pdfioContentSetLineWidth(
    pdfio_stream_t *st,			// I - Stream
    double         width)		// I - Line width value
{
  return (pdfioStreamPrintf(st, "%g w\n", width));
}


//
// 'pdfioContentSetMiterLimit()' - Set the miter limit.
//

bool					// O - `true` on success, `false` on failure
pdfioContentSetMiterLimit(
    pdfio_stream_t *st,			// I - Stream
    double         limit)		// I - Miter limit value
{
  return (pdfioStreamPrintf(st, "%g M\n", limit));
}


//
// 'pdfioContentSetStrokeColorDeviceCMYK()' - Set the device CMYK stroke color.
//

bool					// O - `true` on success, `false` on failure
pdfioContentSetStrokeColorDeviceCMYK(
    pdfio_stream_t *st,			// I - Stream
    double         c,			// I - Cyan value (0.0 to 1.0)
    double         m,			// I - Magenta value (0.0 to 1.0)
    double         y,			// I - Yellow value (0.0 to 1.0)
    double         k)			// I - Black value (0.0 to 1.0)
{
  return (pdfioStreamPrintf(st, "%g %g %g %g K\n", c, m, y, k));
}


//
// 'pdfioContentSetStrokeColorDeviceGray()' - Set the device gray stroke color.
//

bool					// O - `true` on success, `false` on failure
pdfioContentSetStrokeColorDeviceGray(
    pdfio_stream_t *st,			// I - Stream
    double         g)			// I - Gray value (0.0 to 1.0)
{
  return (pdfioStreamPrintf(st, "%g G\n", g));
}


//
// 'pdfioContentSetStrokeColorDeviceRGB()' - Set the device RGB stroke color.
//

bool					// O - `true` on success, `false` on failure
pdfioContentSetStrokeColorDeviceRGB(
    pdfio_stream_t *st,			// I - Stream
    double         r,			// I - Red value (0.0 to 1.0)
    double         g,			// I - Green value (0.0 to 1.0)
    double         b)			// I - Blue value (0.0 to 1.0)
{
  return (pdfioStreamPrintf(st, "%g %g %g RG\n", r, g, b));
}


//
// 'pdfioContentSetStrokeColorGray()' - Set the calibrated gray stroke color.
//

bool					// O - `true` on success, `false` on failure
pdfioContentSetStrokeColorGray(
    pdfio_stream_t *st,			// I - Stream
    double         g)			// I - Gray value (0.0 to 1.0)
{
  return (pdfioStreamPrintf(st, "%g SC\n", g));
}


//
// 'pdfioContentSetStrokeColorRGB()' - Set the calibrated RGB stroke color.
//

bool					// O - `true` on success, `false` on failure
pdfioContentSetStrokeColorRGB(
    pdfio_stream_t *st,			// I - Stream
    double         r,			// I - Red value (0.0 to 1.0)
    double         g,			// I - Green value (0.0 to 1.0)
    double         b)			// I - Blue value (0.0 to 1.0)
{
  return (pdfioStreamPrintf(st, "%g %g %g SC\n", r, g, b));
}


//
// 'pdfioContentSetStrokeColorSpace()' - Set the stroke color space.
//

bool					// O - `true` on success, `false` on failure
pdfioContentSetStrokeColorSpace(
    pdfio_stream_t *st,			// I - Stream
    const char     *name)		// I - Color space name
{
  return (pdfioStreamPrintf(st, "/%s CS\n", name));
}


//
// 'pdfioContentSetTextCharacterSpacing()' - Set the spacing between characters.
//

bool					// O - `true` on success, `false` on failure
pdfioContentSetTextCharacterSpacing(
    pdfio_stream_t *st,			// I - Stream
    double         spacing)		// I - Character spacing
{
  return (pdfioStreamPrintf(st, "%g Tc\n", spacing));
}


//
// 'pdfioContentSetTextFont()' - Set the text font and size.
//

bool					// O - `true` on success, `false` on failure
pdfioContentSetTextFont(
    pdfio_stream_t *st,			// I - Stream
    const char     *name,		// I - Font name
    double         size)		// I - Font size
{
  return (pdfioStreamPrintf(st, "/%s %g Tf\n", name, size));
}


//
// 'pdfioContentSetTextLeading()' - Set text leading (line height) value.
//

bool					// O - `true` on success, `false` on failure
pdfioContentSetTextLeading(
    pdfio_stream_t *st,			// I - Stream
    double         leading)		// I - Leading (line height) value
{
  return (pdfioStreamPrintf(st, "%g TL\n", leading));
}


//
// 'pdfioContentSetTextMatrix()' - Set the text transform matrix.
//

bool					// O - `true` on success, `false` on failure
pdfioContentSetTextMatrix(
    pdfio_stream_t *st,			// I - Stream
    pdfio_matrix_t m)			// I - Transform matrix
{
  return (pdfioStreamPrintf(st, "%g %g %g %g %g %g Tm\n", m[0][0], m[0][1], m[1][0], m[1][1], m[2][0], m[2][1]));
}


//
// 'pdfioContentSetTextRenderingMode()' - Set the text rendering mode.
//

bool					// O - `true` on success, `false` on failure
pdfioContentSetTextRenderingMode(
    pdfio_stream_t        *st,		// I - Stream
    pdfio_textrendering_t mode)		// I - Text rendering mode
{
  return (pdfioStreamPrintf(st, "%d Tr\n", mode));
}


//
// 'pdfioContentSetTextRise()' - Set the text baseline offset.
//

bool					// O - `true` on success, `false` on failure
pdfioContentSetTextRise(
    pdfio_stream_t *st,			// I - Stream
    double         rise)		// I - Y offset
{
  return (pdfioStreamPrintf(st, "%g Ts\n", rise));
}


//
// 'pdfioContentSetTextWordSpacing()' - Set the inter-word spacing.
//

bool					// O - `true` on success, `false` on failure
pdfioContentSetTextWordSpacing(
    pdfio_stream_t *st,			// I - Stream
    double         spacing)		// I - Spacing between words
{
  return (pdfioStreamPrintf(st, "%g Tw\n", spacing));
}


//
// 'pdfioContentSetTextXScaling()' - Set the horizontal scaling value.
//

bool					// O - `true` on success, `false` on failure
pdfioContentSetTextXScaling(
    pdfio_stream_t *st,			// I - Stream
    double         percent)		// I - Horizontal scaling in percent
{
  return (pdfioStreamPrintf(st, "%g Tz\n", percent));
}


//
// 'pdfioContentStroke()' - Stroke the current path.
//

bool					// O - `true` on success, `false` on failure
pdfioContentStroke(pdfio_stream_t *st)	// I - Stream
{
  return (pdfioStreamPuts(st, "S\n"));
}


//
// 'pdfioContentTextBegin()' - Begin a text block.
//

bool					// O - `true` on success, `false` on failure
pdfioContentTextBegin(
    pdfio_stream_t *st)			// I - Stream
{
  return (pdfioStreamPuts(st, "BT\n"));
}


//
// 'pdfioContentTextEnd()' - End a text block.
//

bool					// O - `true` on success, `false` on failure
pdfioContentTextEnd(pdfio_stream_t *st)	// I - Stream
{
  return (pdfioStreamPuts(st, "ET\n"));
}


//
// 'pdfioContentTextMoveLine()' - Move to the next line and offset.
//

bool					// O - `true` on success, `false` on failure
pdfioContentTextMoveLine(
    pdfio_stream_t *st,			// I - Stream
    double         tx,			// I - X offset
    double         ty)			// I - Y offset
{
  return (pdfioStreamPrintf(st, "%g %g TD\n", tx, ty));
}


//
// 'pdfioContentTextMoveTo()' - Offset within the current line.
//

bool					// O - `true` on success, `false` on failure
pdfioContentTextMoveTo(
    pdfio_stream_t *st,			// I - Stream
    double         tx,			// I - X offset
    double         ty)			// I - Y offset
{
  return (pdfioStreamPrintf(st, "%g %g Td\n", tx, ty));
}


//
// 'pdfioContentTextNextLine()' - Move to the next line.
//

bool					// O - `true` on success, `false` on failure
pdfioContentTextNextLine(
    pdfio_stream_t *st)			// I - Stream
{
  return (pdfioStreamPuts(st, "T*\n"));
}


//
// 'pdfioContentTextShow()' - Show text.
//
// This function shows some text in a PDF content stream. The "unicode" argument
// specifies that the current font maps to full Unicode.  The "s" argument
// specifies a UTF-8 encoded string.
//

bool					// O - `true` on success, `false` on failure
pdfioContentTextShow(
    pdfio_stream_t *st,			// I - Stream
    bool           unicode,		// I - Unicode text?
    const char     *s)			// I - String to show
{
  bool	newline = false;		// New line?


  // Write the string...
  if (!write_string(st, unicode, s, &newline))
    return (false);

  // Draw it...
  if (newline)
    return (pdfioStreamPuts(st, "Tj T*\n"));
  else
    return (pdfioStreamPuts(st, "Tj\n"));
}


//
// 'pdfioContentTextShowf()' - Show formatted text.
//
// This function shows some text in a PDF content stream. The "unicode" argument
// specifies that the current font maps to full Unicode.  The "format" argument
// specifies a UTF-8 encoded `printf`-style format string.
//

bool
pdfioContentTextShowf(
    pdfio_stream_t *st,			// I - Stream
    bool           unicode,		// I - Unicode text?
    const char     *format,		// I - `printf`-style format string
    ...)				// I - Additional arguments as needed
{
  bool		newline = false;	// New line?
  char		buffer[8192];		// Text buffer
  va_list	ap;			// Argument pointer


  // Format the string...
  va_start(ap, format);
  vsnprintf(buffer, sizeof(buffer), format, ap);
  va_end(ap);

  // Write the string...
  if (!write_string(st, unicode, buffer, &newline))
    return (false);

  // Draw it...
  if (newline)
    return (pdfioStreamPuts(st, "Tj T*\n"));
  else
    return (pdfioStreamPuts(st, "Tj\n"));
}


//
// 'pdfioContentTextShowJustified()' - Show justified text.
//
// This function shows some text in a PDF content stream. The "unicode" argument
// specifies that the current font maps to full Unicode.  The "fragments"
// argument specifies an array of UTF-8 encoded strings.
//

bool					// O - `true` on success, `false` on failure
pdfioContentTextShowJustified(
    pdfio_stream_t     *st,		// I - Stream
    bool               unicode,		// I - Unicode text?
    size_t             num_fragments,	// I - Number of text fragments
    const double       *offsets,	// I - Text offsets before fragments
    const char * const *fragments)	// I - Text fragments
{
  size_t	i;			// Looping var


  // Write an array of offsets and string fragments...
  if (!pdfioStreamPuts(st, "["))
    return (false);

  for (i = 0; i < num_fragments; i ++)
  {
    if (offsets[i] != 0.0f)
    {
      if (!pdfioStreamPrintf(st, "%g", offsets[i]))
        return (false);
    }

    if (fragments[i])
    {
      if (!write_string(st, unicode, fragments[i], NULL))
        return (false);
    }
  }

  return (pdfioStreamPuts(st, "]TJ\n"));
}


//
// 'pdfioFileCreateBaseFontObj()' - Create one of the base 14 PDF fonts.
//
// This function creates one of the base 14 PDF fonts. The "name" parameter
// specifies the font nane:
//
// - "Courier"
// - "Courier-Bold"
// - "Courier-BoldItalic"
// - "Courier-Italic"
// - "Helvetica"
// - "Helvetica-Bold"
// - "Helvetica-BoldOblique"
// - "Helvetica-Oblique"
// - "Symbol"
// - "Times-Bold"
// - "Times-BoldItalic"
// - "Times-Italic"
// - "Times-Roman"
// - "ZapfDingbats"
//
// Base fonts always use the Windows CP1252 (ISO-8859-1 with additional
// characters such as the Euro symbol) subset of Unicode.
//

pdfio_obj_t *				// O - Font object
pdfioFileCreateFontObjFromBase(
    pdfio_file_t *pdf,			// I - PDF file
    const char   *name)			// I - Font name
{
  pdfio_dict_t	*dict;			// Font dictionary
  pdfio_obj_t	*obj;			// Font object


  if ((dict = pdfioDictCreate(pdf)) == NULL)
    return (NULL);

  pdfioDictSetName(dict, "Type", "Font");
  pdfioDictSetName(dict, "Subtype", "Type1");
  pdfioDictSetName(dict, "BaseFont", pdfioStringCreate(pdf, name));

  if (strcmp(name, "Symbol") && strcmp(name, "ZapfDingbats"))
  {
    if (!pdf->cp1252_obj && !create_cp1252(pdf))
      return (NULL);

    pdfioDictSetObj(dict, "Encoding", pdf->cp1252_obj);
  }

  if ((obj = pdfioFileCreateObj(dict->pdf, dict)) != NULL)
    pdfioObjClose(obj);

  return (obj);
}


//
// 'pdfioFileCreateFontObjFromFile()' - Add a font object to a PDF file.
//
// This function embeds a TrueType/OpenType font into a PDF file.  The
// "unicode" parameter controls whether the font is encoded for two-byte
// characters (potentially full Unicode, but more typically a subset)
// or to only support the Windows CP1252 (ISO-8859-1 with additional
// characters such as the Euro symbol) subset of Unicode.
//

pdfio_obj_t *				// O - Font object
pdfioFileCreateFontObjFromFile(
    pdfio_file_t *pdf,			// I - PDF file
    const char   *filename,		// I - Filename
    bool         unicode)		// I - Force Unicode
{
  ttf_t		*font;			// TrueType font
  ttf_rect_t	bounds;			// Font bounds
  pdfio_dict_t	*dict,			// Font dictionary
		*desc,			// Font descriptor
		*file;			// Font file dictionary
  pdfio_obj_t	*obj,			// Font object
		*desc_obj,		// Font descriptor object
		*file_obj;		// Font file object
  const char	*basefont;		// Base font name
  pdfio_array_t	*bbox;			// Font bounding box array
  pdfio_stream_t *st;			// Font stream
  int		fd;			// File
  unsigned char	buffer[16384];		// Read buffer
  ssize_t	bytes;			// Bytes read


  // Range check input...
  if (!pdf)
    return (NULL);

  if (!filename)
  {
    _pdfioFileError(pdf, "No TrueType/OpenType filename specified.");
    return (NULL);
  }

  if ((fd = open(filename, O_RDONLY | O_BINARY)) < 0)
  {
    _pdfioFileError(pdf, "Unable to open font file '%s': %s", filename, strerror(errno));
    return (NULL);
  }

  if ((font = ttfCreate(filename, 0, (ttf_err_cb_t)ttf_error_cb, pdf)) == NULL)
  {
    close(fd);
    return (NULL);
  }

  // Create the font file dictionary and object...
  if ((file = pdfioDictCreate(pdf)) == NULL)
  {
    ttfDelete(font);
    close(fd);
    return (NULL);
  }

  pdfioDictSetName(file, "Filter", "FlateDecode");

  if ((file_obj = pdfioFileCreateObj(pdf, file)) == NULL)
  {
    ttfDelete(font);
    close(fd);
    return (NULL);
  }

  if ((st = pdfioObjCreateStream(file_obj, PDFIO_FILTER_FLATE)) == NULL)
  {
    ttfDelete(font);
    close(fd);
    return (NULL);
  }

  while ((bytes = read(fd, buffer, sizeof(buffer))) > 0)
  {
    if (!pdfioStreamWrite(st, buffer, (size_t)bytes))
    {
      ttfDelete(font);
      close(fd);
      pdfioStreamClose(st);
      return (NULL);
    }
  }

  close(fd);
  pdfioStreamClose(st);

  // Create the font descriptor dictionary and object...
  if ((bbox = pdfioArrayCreate(pdf)) == NULL)
  {
    ttfDelete(font);
    return (NULL);
  }

  ttfGetBounds(font, &bounds);

  pdfioArrayAppendNumber(bbox, bounds.left);
  pdfioArrayAppendNumber(bbox, bounds.bottom);
  pdfioArrayAppendNumber(bbox, bounds.right);
  pdfioArrayAppendNumber(bbox, bounds.top);

  if ((desc = pdfioDictCreate(pdf)) == NULL)
  {
    ttfDelete(font);
    return (NULL);
  }

  basefont = pdfioStringCreate(pdf, ttfGetPostScriptName(font));

  pdfioDictSetName(desc, "Type", "FontDescriptor");
  pdfioDictSetName(desc, "FontName", basefont);
  pdfioDictSetObj(desc, "FontFile2", file_obj);
  pdfioDictSetNumber(desc, "Flags", ttfIsFixedPitch(font) ? 0x21 : 0x20);
  pdfioDictSetArray(desc, "FontBBox", bbox);
  pdfioDictSetNumber(desc, "ItalicAngle", ttfGetItalicAngle(font));
  pdfioDictSetNumber(desc, "Ascent", ttfGetAscent(font));
  pdfioDictSetNumber(desc, "Descent", ttfGetDescent(font));
  pdfioDictSetNumber(desc, "CapHeight", ttfGetCapHeight(font));
  pdfioDictSetNumber(desc, "XHeight", ttfGetXHeight(font));
  // Note: No TrueType value exists for this but PDF requires it, so we
  // calculate a generic value from 50 to 250 based on the weight...
  pdfioDictSetNumber(desc, "StemV", ttfGetWeight(font) / 4 + 25);

  if ((desc_obj = pdfioFileCreateObj(pdf, desc)) == NULL)
  {
    ttfDelete(font);
    return (NULL);
  }

  pdfioObjClose(desc_obj);

  if (unicode)
  {
    // Unicode (CID) font...
    pdfio_dict_t	*cid2gid;	// CIDToGIDMap dictionary
    pdfio_obj_t		*cid2gid_obj;	// CIDToGIDMap object
    size_t		i,		// Looping var
			num_cmap;	// Number of CMap entries
    const int		*cmap;		// CMap entries
    unsigned char	*bufptr,	// Pointer into buffer
			*bufend;	// End of buffer
    pdfio_dict_t	*type2;		// CIDFontType2 font dictionary
    pdfio_obj_t		*type2_obj;	// CIDFontType2 font object
    pdfio_array_t	*descendants;	// Decendant font list
    pdfio_dict_t	*sidict;	// CIDSystemInfo dictionary

    // Create a CIDToGIDMap object for the Unicode font...
    if ((cid2gid = pdfioDictCreate(pdf)) == NULL)
    {
      ttfDelete(font);
      return (NULL);
    }

#ifndef DEBUG
    pdfioDictSetName(cid2gid, "Filter", "FlateDecode");
#endif // !DEBUG

    if ((cid2gid_obj = pdfioFileCreateObj(pdf, cid2gid)) == NULL)
    {
      ttfDelete(font);
      return (NULL);
    }

#ifdef DEBUG
    if ((st = pdfioObjCreateStream(cid2gid_obj, PDFIO_FILTER_NONE)) == NULL)
#else
    if ((st = pdfioObjCreateStream(cid2gid_obj, PDFIO_FILTER_FLATE)) == NULL)
#endif // DEBUG
    {
      ttfDelete(font);
      return (NULL);
    }

    cmap = ttfGetCMap(font, &num_cmap);

    for (i = 0, bufptr = buffer, bufend = buffer + sizeof(buffer); i < num_cmap; i ++)
    {
      if (cmap[i] < 0)
      {
        // Map undefined glyph to .notdef...
        *bufptr++ = 0;
        *bufptr++ = 0;
      }
      else
      {
        // Map to specified glyph...
        *bufptr++ = (unsigned char)(cmap[i] >> 8);
        *bufptr++ = (unsigned char)(cmap[i] & 255);
      }

      if (bufptr >= bufend)
      {
        // Flush buffer...
        if (!pdfioStreamWrite(st, buffer, (size_t)(bufptr - buffer)))
        {
	  pdfioStreamClose(st);
          ttfDelete(font);
          return (NULL);
        }

        bufptr = buffer;
      }
    }

    if (bufptr > buffer)
    {
      // Flush buffer...
      if (!pdfioStreamWrite(st, buffer, (size_t)(bufptr - buffer)))
      {
	pdfioStreamClose(st);
	ttfDelete(font);
	return (NULL);
      }
    }

    pdfioStreamClose(st);

    // Create a CIDFontType2 dictionary for the Unicode font...
    if ((type2 = pdfioDictCreate(pdf)) == NULL)
    {
      ttfDelete(font);
      return (NULL);
    }

    if ((sidict = pdfioDictCreate(pdf)) == NULL)
    {
      ttfDelete(font);
      return (NULL);
    }

    // CIDSystemInfo mapping to Adobe UCS2 v0 (Unicode)
    pdfioDictSetString(sidict, "Registry", "Adobe");
    pdfioDictSetString(sidict, "Ordering", "Identity");
    pdfioDictSetNumber(sidict, "Supplement", 0);

    // Then the dictionary for the CID base font...
    pdfioDictSetName(type2, "Type", "Font");
    pdfioDictSetName(type2, "Subtype", "CIDFontType2");
    pdfioDictSetName(type2, "BaseFont", basefont);
    pdfioDictSetDict(type2, "CIDSystemInfo", sidict);
    pdfioDictSetObj(type2, "CIDToGIDMap", cid2gid_obj);
    pdfioDictSetObj(type2, "FontDescriptor", desc_obj);

    if ((type2_obj = pdfioFileCreateObj(pdf, type2)) == NULL)
    {
      ttfDelete(font);
      return (NULL);
    }

    pdfioObjClose(type2_obj);

    // Create a Type 0 font object...
    if ((descendants = pdfioArrayCreate(pdf)) == NULL)
    {
      ttfDelete(font);
      return (NULL);
    }

    pdfioArrayAppendObj(descendants, type2_obj);

    if ((dict = pdfioDictCreate(pdf)) == NULL)
    {
      ttfDelete(font);
      return (NULL);
    }

    pdfioDictSetName(dict, "Type", "Font");
    pdfioDictSetName(dict, "Subtype", "Type0");
    pdfioDictSetName(dict, "BaseFont", basefont);
    pdfioDictSetArray(dict, "DescendantFonts", descendants);
    pdfioDictSetName(dict, "Encoding", "Identity-H");

    if ((obj = pdfioFileCreateObj(pdf, dict)) == NULL)
      return (NULL);

    pdfioObjClose(obj);
  }
  else
  {
    // Simple (CP1282 or custom encoding) 8-bit font...
    if (ttfGetMaxChar(font) >= 255 && !pdf->cp1252_obj && !create_cp1252(pdf))
    {
      ttfDelete(font);
      return (NULL);
    }

    // Create a TrueType font object...
    if ((dict = pdfioDictCreate(pdf)) == NULL)
    {
      ttfDelete(font);
      return (NULL);
    }

    pdfioDictSetName(dict, "Type", "Font");
    pdfioDictSetName(dict, "Subtype", "TrueType");
    pdfioDictSetName(dict, "BaseFont", basefont);
    if (ttfGetMaxChar(font) >= 255)
      pdfioDictSetObj(dict, "Encoding", pdf->cp1252_obj);

    pdfioDictSetObj(dict, "FontDescriptor", desc_obj);

    if ((obj = pdfioFileCreateObj(pdf, dict)) == NULL)
    {
      ttfDelete(font);
      return (NULL);
    }

    pdfioObjClose(obj);
  }

  ttfDelete(font);

  return (obj);
}


//
// 'pdfioFileCreateICCObjFromFile()' - Add an ICC profile object to a PDF file.
//

pdfio_obj_t *				// O - Object
pdfioFileCreateICCObjFromFile(
    pdfio_file_t *pdf,			// I - PDF file
    const char   *filename,		// I - Filename
    size_t       num_colors)		// I - Number of color components (1, 3, or 4)
{
  pdfio_dict_t	*dict;			// ICC profile dictionary
  pdfio_obj_t	*obj;			// ICC profile object
  pdfio_stream_t *st;			// ICC profile stream
  int		fd;			// File
  unsigned char	buffer[16384];		// Read buffer
  ssize_t	bytes;			// Bytes read


  // Range check input...
  if (!pdf)
    return (NULL);

  if (!filename)
  {
    _pdfioFileError(pdf, "No ICC profile filename specified.");
    return (NULL);
  }

  if ((fd = open(filename, O_RDONLY | O_BINARY)) < 0)
  {
    _pdfioFileError(pdf, "Unable to open ICC profile '%s': %s", filename, strerror(errno));
    return (NULL);
  }

  if (num_colors != 1 && num_colors != 3 && num_colors != 4)
  {
    _pdfioFileError(pdf, "Unsupported number of colors (%lu) for ICC profile.", (unsigned long)num_colors);
    close(fd);
    return (NULL);
  }

  // Create the ICC profile object...
  if ((dict = pdfioDictCreate(pdf)) == NULL)
  {
    close(fd);
    return (NULL);
  }

  pdfioDictSetNumber(dict, "N", num_colors);
  pdfioDictSetName(dict, "Filter", "FlateDecode");

  if ((obj = pdfioFileCreateObj(pdf, dict)) == NULL)
  {
    close(fd);
    return (NULL);
  }

  if ((st = pdfioObjCreateStream(obj, PDFIO_FILTER_FLATE)) == NULL)
  {
    close(fd);
    return (NULL);
  }

  while ((bytes = read(fd, buffer, sizeof(buffer))) > 0)
  {
    if (!pdfioStreamWrite(st, buffer, (size_t)bytes))
    {
      close(fd);
      pdfioStreamClose(st);
      return (NULL);
    }
  }

  close(fd);
  pdfioStreamClose(st);

  return (obj);
}


//
// 'pdfioFileCreateImageObjFromData()' - Add image object(s) to a PDF file from memory.
//
// This function creates image object(s) in a PDF file from a data buffer in
// memory.  The "data" parameter points to the image data as 8-bit color values.
// The "width" and "height" parameters specify the image dimensions.  The
// "num_colors" parameter specifies the number of color components (`1` for
// grayscale, `3` for RGB, and `4` for CMYK) and the "alpha" parameter specifies
// whether each color tuple is followed by an alpha value.  The "color_data"
// parameter specifies an optional color space array for the image - if `NULL`,
// the image is encoded in the corresponding device color space.  The
// "interpolate" parameter specifies whether to interpolate when scaling the
// image on the page.
//
// Note: When creating an image object with alpha, a second image object is
// created to hold the "soft mask" data for the primary image.
//

pdfio_obj_t *				// O - Object
pdfioFileCreateImageObjFromData(
    pdfio_file_t        *pdf,		// I - PDF file
    const unsigned char *data,		// I - Pointer to image data
    size_t              width,		// I - Width of image
    size_t              height,		// I - Height of image
    size_t              num_colors,	// I - Number of colors
    pdfio_array_t       *color_data,	// I - Colorspace data or `NULL` for default
    bool                alpha,		// I - `true` if data contains an alpha channel
    bool                interpolate)	// I - Interpolate image data?
{
  pdfio_dict_t		*dict,		// Image dictionary
			*decode;	// DecodeParms dictionary
  pdfio_obj_t		*obj,		// Image object
			*mask_obj = NULL;
					// Mask image object, if any
  pdfio_stream_t	*st;		// Image stream
  size_t		x, y,		// X and Y position in image
			bpp,		// Bytes per pixel
			linelen;	// Line length
  const unsigned char	*dataptr;	// Pointer into image data
  unsigned char		*line = NULL,	// Current line
			*lineptr;	// Pointer into line
  static const char	*defcolors[] =	// Default ColorSpace values
  {
    NULL,
    "DeviceGray",
    NULL,
    "DeviceRGB",
    "DeviceCMYK"
  };


  // Range check input...
  if (!pdf || !data || !width || !height || num_colors < 1 || num_colors == 2 || num_colors > 4)
    return (NULL);

  // Allocate memory for one line of data...
  bpp     = alpha ? num_colors + 1 : num_colors;
  linelen = num_colors * width;

  if ((line = malloc(linelen)) == NULL)
    return (NULL);

  // Generate a mask image, as needed...
  if (alpha)
  {
    // Create the image mask dictionary...
    if ((dict = pdfioDictCreate(pdf)) == NULL)
    {
      free(line);
      return (NULL);
    }

    pdfioDictSetName(dict, "Type", "XObject");
    pdfioDictSetName(dict, "Subtype", "Image");
    pdfioDictSetNumber(dict, "Width", width);
    pdfioDictSetNumber(dict, "Height", height);
    pdfioDictSetNumber(dict, "BitsPerComponent", 8);
    pdfioDictSetName(dict, "ColorSpace", "DeviceGray");
    pdfioDictSetName(dict, "Filter", "FlateDecode");

    if ((decode = pdfioDictCreate(pdf)) == NULL)
    {
      free(line);
      return (NULL);
    }

    pdfioDictSetNumber(decode, "BitsPerComponent", 8);
    pdfioDictSetNumber(decode, "Colors", 1);
    pdfioDictSetNumber(decode, "Columns", width);
    pdfioDictSetNumber(decode, "Predictor", _PDFIO_PREDICTOR_PNG_AUTO);
    pdfioDictSetDict(dict, "DecodeParms", decode);

    // Create the mask object and write the mask image...
    if ((mask_obj = pdfioFileCreateObj(pdf, dict)) == NULL)
    {
      free(line);
      return (NULL);
    }

    if ((st = pdfioObjCreateStream(mask_obj, PDFIO_FILTER_FLATE)) == NULL)
    {
      free(line);
      pdfioObjClose(mask_obj);
      return (NULL);
    }

    for (y = height, dataptr = data + num_colors; y > 0; y --)
    {
      for (x = width, lineptr = line; x > 0; x --, dataptr += bpp)
        *lineptr++ = *dataptr;

      pdfioStreamWrite(st, line, width);
    }

    pdfioStreamClose(st);
  }

  // Now create the image...
  if ((dict = pdfioDictCreate(pdf)) == NULL)
  {
    free(line);
    return (NULL);
  }

  pdfioDictSetName(dict, "Type", "XObject");
  pdfioDictSetName(dict, "Subtype", "Image");
  pdfioDictSetBoolean(dict, "Interpolate", interpolate);
  pdfioDictSetNumber(dict, "Width", width);
  pdfioDictSetNumber(dict, "Height", height);
  pdfioDictSetNumber(dict, "BitsPerComponent", 8);
  pdfioDictSetName(dict, "Filter", "FlateDecode");

  if (color_data)
    pdfioDictSetArray(dict, "ColorSpace", color_data);
  else
    pdfioDictSetName(dict, "ColorSpace", defcolors[num_colors]);

  if (mask_obj)
    pdfioDictSetObj(dict, "SMask", mask_obj);

  if ((decode = pdfioDictCreate(pdf)) == NULL)
  {
    free(line);
    return (NULL);
  }

  pdfioDictSetNumber(decode, "BitsPerComponent", 8);
  pdfioDictSetNumber(decode, "Colors", num_colors);
  pdfioDictSetNumber(decode, "Columns", width);
  pdfioDictSetNumber(decode, "Predictor", _PDFIO_PREDICTOR_PNG_AUTO);
  pdfioDictSetDict(dict, "DecodeParms", decode);

  if ((obj = pdfioFileCreateObj(pdf, dict)) == NULL)
  {
    free(line);
    return (NULL);
  }

  if ((st = pdfioObjCreateStream(obj, PDFIO_FILTER_FLATE)) == NULL)
  {
    free(line);
    pdfioObjClose(obj);
    return (NULL);
  }

  for (y = height, dataptr = data; y > 0; y --)
  {
    if (alpha)
    {
      switch (num_colors)
      {
	case 1 :
	    for (x = width, lineptr = line; x > 0; x --, dataptr += bpp)
	      *lineptr++ = *dataptr;
	    break;
	case 3 :
	    for (x = width, lineptr = line; x > 0; x --, dataptr += bpp)
	    {
	      *lineptr++ = dataptr[0];
	      *lineptr++ = dataptr[1];
	      *lineptr++ = dataptr[2];
	    }
	    break;
	case 4 :
	    for (x = width, lineptr = line; x > 0; x --, dataptr += bpp)
	    {
	      *lineptr++ = dataptr[0];
	      *lineptr++ = dataptr[1];
	      *lineptr++ = dataptr[2];
	      *lineptr++ = dataptr[3];
	    }
	    break;
      }

      pdfioStreamWrite(st, line, linelen);
    }
    else
    {
      pdfioStreamWrite(st, dataptr, linelen);
      dataptr += linelen;
    }
  }

  free(line);
  pdfioStreamClose(st);

  return (obj);
}


//
// 'pdfioFileCreateImageObjFromFile()' - Add an image object to a PDF file from a file.
//
// This function creates an image object in a PDF file from a JPEG or PNG file.
// The "filename" parameter specifies the name of the JPEG or PNG file, while
// the "interpolate" parameter specifies whether to interpolate when scaling the
// image on the page.
//
// > Note: Currently PNG support is limited to grayscale, RGB, or indexed files
// > without interlacing or alpha.  Transparency (masking) based on color/index
// > is supported.
//

pdfio_obj_t *				// O - Object
pdfioFileCreateImageObjFromFile(
    pdfio_file_t *pdf,			// I - PDF file
    const char   *filename,		// I - Filename
    bool         interpolate)		// I - Interpolate image data?
{
  pdfio_dict_t	*dict;			// Image dictionary
  pdfio_obj_t	*obj;			// Image object
  int		fd;			// File
  unsigned char	buffer[32];		// Read buffer
  _pdfio_image_func_t copy_func = NULL;	// Image copy function


  // Range check input...
  if (!pdf || !filename)
    return (NULL);

  // Try opening the file...
  if ((fd = open(filename, O_RDONLY | O_BINARY)) < 0)
  {
    _pdfioFileError(pdf, "Unable to open image file '%s': %s", filename, strerror(errno));
    return (NULL);
  }

  // Read the file header to determine the file format...
  if (read(fd, buffer, sizeof(buffer)) < (ssize_t)sizeof(buffer))
  {
    _pdfioFileError(pdf, "Unable to read header from image file '%s'.", filename);
    close(fd);
    return (NULL);
  }

  lseek(fd, 0, SEEK_SET);

  if (!memcmp(buffer, "\211PNG\015\012\032\012\000\000\000\015IHDR", 16))
  {
    // PNG image...
    copy_func = copy_png;
  }
  else if (!memcmp(buffer, "\377\330\377", 3))
  {
   // JPEG image...
    copy_func = copy_jpeg;
  }
  else
  {
    // Something else that isn't supported...
    _pdfioFileError(pdf, "Unsupported image file '%s'.", filename);
    close(fd);
    return (NULL);
  }

  // Create the base image dictionary the copy the file into an object...
  if ((dict = pdfioDictCreate(pdf)) == NULL)
  {
    close(fd);
    return (NULL);
  }

  pdfioDictSetName(dict, "Type", "XObject");
  pdfioDictSetName(dict, "Subtype", "Image");
  pdfioDictSetBoolean(dict, "Interpolate", interpolate);

  obj = (copy_func)(dict, fd);

  // Close the file and return the object...
  close(fd);

  return (obj);
}


//
// 'pdfioImageGetBytesPerLine()' - Get the number of bytes to read for each line.
//

size_t					// O - Number of bytes per line
pdfioImageGetBytesPerLine(
    pdfio_obj_t *obj)			// I - Image object
{
  pdfio_dict_t	*params;		// DecodeParms value
  int		width,			// Width of image
		bpc,			// BitsPerComponent of image
		colors;			// Number of colors in image


  if (!obj || obj->value.type != PDFIO_VALTYPE_DICT)
    return (0);

  params = pdfioDictGetDict(obj->value.value.dict, "DecodeParms");
  bpc    = (int)pdfioDictGetNumber(params, "BitsPerComponent");
  colors = (int)pdfioDictGetNumber(params, "Colors");
  width  = (int)pdfioDictGetNumber(params, "Columns");

  if (width == 0)
    width = (int)pdfioDictGetNumber(obj->value.value.dict, "Width");

  if (bpc == 0)
  {
    if ((bpc = (int)pdfioDictGetNumber(obj->value.value.dict, "BitsPerComponent")) == 0)
      bpc = 8;
  }

  if (colors == 0)
  {
    const char	*cs_name;		// ColorSpace name
    pdfio_array_t *cs_array;		// ColorSpace array

    if ((cs_name = pdfioDictGetName(obj->value.value.dict, "ColorSpace")) == NULL)
    {
      if ((cs_array = pdfioDictGetArray(obj->value.value.dict, "ColorSpace")) != NULL)
        cs_name = pdfioArrayGetName(cs_array, 0);
    }

    if (!cs_name || strstr(cs_name, "RGB"))
      colors = 3;
    else if (strstr(cs_name, "CMYK"))
      colors = 4;
    else
      colors = 1;
  }

  return ((size_t)((width * colors * bpc + 7) / 8));
}


//
// 'pdfioImageGetHeight()' - Get the height of an image object.
//

double					// O - Height in lines
pdfioImageGetHeight(pdfio_obj_t *obj)	// I - Image object
{
  if (obj)
    return (pdfioDictGetNumber(obj->value.value.dict, "Height"));
  else
    return (0.0);
}


//
// 'pdfioImageGetWidth()' - Get the width of an image object.
//

double					// O - Width in columns
pdfioImageGetWidth(pdfio_obj_t *obj)	// I - Image object
{
  if (obj)
    return (pdfioDictGetNumber(obj->value.value.dict, "Width"));
  else
    return (0.0);
}


//
// 'pdfioPageDictAddColorSpace()' - Add a color space to the page dictionary.
//
// This function adds a named color space to the page dictionary.
//
// The names "DefaultCMYK", "DefaultGray", and "DefaultRGB" specify the default
// device color space used for the page.
//
// The "data" array contains a calibrated, indexed, or ICC-based color space
// array that was created using the
// @link pdfioArrayCreateCalibratedColorFromMatrix@,
// @link pdfioArrayCreateCalibratedColorFromPrimaries@,
// @link pdfioArrayCreateICCBasedColor@, or
// @link pdfioArrayCreateIndexedColor@ functions.
//

bool					// O - `true` on success, `false` on failure
pdfioPageDictAddColorSpace(
    pdfio_dict_t  *dict,		// I - Page dictionary
    const char    *name,		// I - Color space name
    pdfio_array_t *data)		// I - Color space array
{
  pdfio_dict_t	*resources;		// Resource dictionary
  pdfio_dict_t	*colorspace;		// ColorSpace dictionary


  // Range check input...
  if (!dict || !name || !data)
    return (false);

  // Get the ColorSpace dictionary...
  if ((resources = pdfioDictGetDict(dict, "Resources")) == NULL)
  {
    if ((resources = pdfioDictCreate(dict->pdf)) == NULL)
      return (false);

    if (!pdfioDictSetDict(dict, "Resources", resources))
      return (false);
  }

  if ((colorspace = pdfioDictGetDict(resources, "ColorSpace")) == NULL)
  {
    if ((colorspace = pdfioDictCreate(dict->pdf)) == NULL)
      return (false);

    if (!pdfioDictSetDict(resources, "ColorSpace", colorspace))
      return (false);
  }

  // Now set the color space reference and return...
  return (pdfioDictSetArray(colorspace, name, data));
}


//
// 'pdfioPageDictAddFont()' - Add a font object to the page dictionary.
//

bool					// O - `true` on success, `false` on failure
pdfioPageDictAddFont(
    pdfio_dict_t *dict,			// I - Page dictionary
    const char   *name,			// I - Font name
    pdfio_obj_t  *obj)			// I - Font object
{
  pdfio_dict_t	*resources;		// Resource dictionary
  pdfio_dict_t	*font;			// Font dictionary


  // Range check input...
  if (!dict || !name || !obj)
    return (false);

  // Get the Resources dictionary...
  if ((resources = pdfioDictGetDict(dict, "Resources")) == NULL)
  {
    if ((resources = pdfioDictCreate(dict->pdf)) == NULL)
      return (false);

    if (!pdfioDictSetDict(dict, "Resources", resources))
      return (false);
  }

  // Get the Font dictionary...
  if ((font = pdfioDictGetDict(resources, "Font")) == NULL)
  {
    if ((font = pdfioDictCreate(dict->pdf)) == NULL)
      return (false);

    if (!pdfioDictSetDict(resources, "Font", font))
      return (false);
  }

  // Now set the image reference in the Font resource dictionary and return...
  return (pdfioDictSetObj(font, name, obj));
}


//
// 'pdfioPageDictAddImage()' - Add an image object to the page dictionary.
//

bool					// O - `true` on success, `false` on failure
pdfioPageDictAddImage(
    pdfio_dict_t *dict,			// I - Page dictionary
    const char   *name,			// I - Image name
    pdfio_obj_t  *obj)			// I - Image object
{
  pdfio_dict_t	*resources;		// Resource dictionary
  pdfio_dict_t	*xobject;		// XObject dictionary


  // Range check input...
  if (!dict || !name || !obj)
    return (false);

  // Get the Resources dictionary...
  if ((resources = pdfioDictGetDict(dict, "Resources")) == NULL)
  {
    if ((resources = pdfioDictCreate(dict->pdf)) == NULL)
      return (false);

    if (!pdfioDictSetDict(dict, "Resources", resources))
      return (false);
  }

  // Get the XObject dictionary...
  if ((xobject = pdfioDictGetDict(resources, "XObject")) == NULL)
  {
    if ((xobject = pdfioDictCreate(dict->pdf)) == NULL)
      return (false);

    if (!pdfioDictSetDict(resources, "XObject", xobject))
      return (false);
  }

  // Now set the image reference in the XObject resource dictionary and return...
  return (pdfioDictSetObj(xobject, name, obj));
}


//
// 'copy_jpeg()' - Copy a JPEG image.
//

static pdfio_obj_t *			// O - Object or `NULL` on error
copy_jpeg(pdfio_dict_t *dict,		// I - Dictionary
          int          fd)		// I - File descriptor
{
  pdfio_obj_t	*obj;			// Object
  pdfio_stream_t *st;			// Stream for JPEG data
  ssize_t	bytes;			// Bytes read
  unsigned char	buffer[16384],		// Read buffer
		*bufptr,		// Pointer into buffer
		*bufend;		// End of buffer
  size_t	length;			// Length of chunk
  unsigned	width = 0,		// Width in columns
		height = 0,		// Height in lines
		num_colors = 0;		// Number of colors


  // Scan the file for a SOFn marker, then we can get the dimensions...
  bytes = read(fd, buffer, sizeof(buffer));

  for (bufptr = buffer + 2, bufend = buffer + bytes; bufptr < bufend;)
  {
    if (*bufptr == 0xff)
    {
      bufptr ++;

      if (bufptr >= bufend)
      {
       /*
	* If we are at the end of the current buffer, re-fill and continue...
	*/

	if ((bytes = read(fd, buffer, sizeof(buffer))) <= 0)
	  break;

	bufptr = buffer;
	bufend = buffer + bytes;
      }

      if (*bufptr == 0xff)
	continue;

      if ((bufptr + 16) >= bufend)
      {
       /*
	* Read more of the marker...
	*/

	bytes = bufend - bufptr;

	memmove(buffer, bufptr, (size_t)bytes);
	bufptr = buffer;
	bufend = buffer + bytes;

	if ((bytes = read(fd, bufend, sizeof(buffer) - (size_t)bytes)) <= 0)
	  break;

	bufend += bytes;
      }

      length = (size_t)((bufptr[1] << 8) | bufptr[2]);

      PDFIO_DEBUG("copy_jpeg: JPEG X'FF%02X' (length %u)\n", *bufptr, (unsigned)length);

      if ((*bufptr >= 0xc0 && *bufptr <= 0xc3) || (*bufptr >= 0xc5 && *bufptr <= 0xc7) || (*bufptr >= 0xc9 && *bufptr <= 0xcb) || (*bufptr >= 0xcd && *bufptr <= 0xcf))
      {
        // SOFn marker, look for dimensions...
        if (bufptr[3] != 8)
        {
          _pdfioFileError(dict->pdf, "Unable to load %d-bit JPEG image.", bufptr[3]);
          return (NULL);
        }

	width      = (unsigned)((bufptr[6] << 8) | bufptr[7]);
	height     = (unsigned)((bufptr[4] << 8) | bufptr[5]);
	num_colors = bufptr[8];
	break;
      }

      // Skip past this marker...
      bufptr ++;
      bytes = bufend - bufptr;

      while (length >= (size_t)bytes)
      {
	length -= (size_t)bytes;

	if ((bytes = read(fd, buffer, sizeof(buffer))) <= 0)
	  break;

	bufptr = buffer;
	bufend = buffer + bytes;
      }

      if (length > (size_t)bytes)
	break;

      bufptr += length;
    }
  }

  if (width == 0 || height == 0 || (num_colors != 1 && num_colors != 3))
    return (NULL);

  // Create the image object...
  pdfioDictSetNumber(dict, "Width", width);
  pdfioDictSetNumber(dict, "Height", height);
  pdfioDictSetNumber(dict, "BitsPerComponent", 8);
  pdfioDictSetArray(dict, "ColorSpace", pdfioArrayCreateColorFromStandard(dict->pdf, num_colors, PDFIO_CS_SRGB));
  pdfioDictSetName(dict, "Filter", "DCTDecode");

  obj = pdfioFileCreateObj(dict->pdf, dict);
  st  = pdfioObjCreateStream(obj, PDFIO_FILTER_NONE);

  // Copy the file to a stream...
  lseek(fd, 0, SEEK_SET);

  while ((bytes = read(fd, buffer, sizeof(buffer))) > 0)
  {
    if (!pdfioStreamWrite(st, buffer, (size_t)bytes))
      return (NULL);
  }

  if (!pdfioStreamClose(st))
    return (NULL);

  return (obj);
}


//
// 'copy_png()' - Copy a PNG image.
//

static pdfio_obj_t *			// O - Object or `NULL` on error
copy_png(pdfio_dict_t *dict,		// I - Dictionary
         int          fd)		// I - File descriptor
{
  pdfio_obj_t	*obj = NULL;		// Object
  pdfio_stream_t *st = NULL;		// Stream for PNG data
  pdfio_dict_t	*decode = NULL;		// Parameters for PNG decode
  ssize_t	bytes;			// Bytes read
  unsigned char	buffer[16384];		// Read buffer
  unsigned	i,			// Looping var
		length,			// Length
		type,			// Chunk code
		crc,			// CRC-32
		temp,			// Temporary value
		width = 0,		// Width
		height = 0;		// Height
  unsigned char	bit_depth = 0,		// Bit depth
		color_type = 0;		// Color type
  double	gamma = 2.2,		// Gamma value
		wx = 0.0, wy = 0.0,	// White point chromacity
		rx = 0.0, ry = 0.0,	// Red chromacity
		gx = 0.0, gy = 0.0,	// Green chromacity
		bx = 0.0, by = 0.0;	// Blue chromacity
  pdfio_array_t	*mask = NULL;		// Color masking array


  // Read the file header...
  if (read(fd, buffer, 8) != 8)
    return (NULL);

  // Then read chunks until we have the image data...
  while (read(fd, buffer, 8) == 8)
  {
    // Get the chunk length and type values...
    length = (unsigned)((buffer[0] << 24) | (buffer[1] << 16) | (buffer[2] << 8) | buffer[3]);
    type   = (unsigned)((buffer[4] << 24) | (buffer[5] << 16) | (buffer[6] << 8) | buffer[7]);
    crc    = update_png_crc(0xffffffff, buffer + 4, 4);

    switch (type)
    {
      case _PDFIO_PNG_CHUNK_IDAT : // Image data
          if (!width || !height)
          {
            _pdfioFileError(dict->pdf, "Image data seen in PNG file before header.");
            return (NULL);
	  }

          if (!st)
          {
	    PDFIO_DEBUG("copy_png: wx=%g, wy=%g, rx=%g, ry=%g, gx=%g, gy=%g, bx=%g, by=%g\n", wx, wy, rx, ry, gx, gy, bx, by);
	    PDFIO_DEBUG("copy_png: gamma=%g\n", gamma);

            if (!pdfioDictGetArray(dict, "ColorSpace"))
            {
              PDFIO_DEBUG("copy_png: Adding %s ColorSpace value.\n", color_type == _PDFIO_PNG_TYPE_GRAY ? "CalGray" : "CalRGB");

	      if (wx != 0.0)
		pdfioDictSetArray(dict, "ColorSpace", pdfioArrayCreateColorFromPrimaries(dict->pdf, color_type == _PDFIO_PNG_TYPE_GRAY ? 1 : 3, gamma, wx, wy, rx, ry, gx, gy, bx, by));
              else
		pdfioDictSetArray(dict, "ColorSpace", pdfioArrayCreateColorFromStandard(dict->pdf, color_type == _PDFIO_PNG_TYPE_GRAY ? 1 : 3, PDFIO_CS_SRGB));
            }

	    obj = pdfioFileCreateObj(dict->pdf, dict);

	    if ((st = pdfioObjCreateStream(obj, PDFIO_FILTER_NONE)) == NULL)
	    {
	      pdfioObjClose(obj);
	      return (NULL);
	    }
          }

          while (length > 0)
          {
            if (length > sizeof(buffer))
              bytes = (ssize_t)sizeof(buffer);
	    else
	      bytes = (ssize_t)length;

            if ((bytes = read(fd, buffer, (size_t)bytes)) <= 0)
	    {
	      pdfioStreamClose(st);
	      _pdfioFileError(dict->pdf, "Early end-of-file in image file.");
	      return (NULL);
	    }

            crc = update_png_crc(crc, buffer, (size_t)bytes);

            if (!pdfioStreamWrite(st, buffer, (size_t)bytes))
            {
	      pdfioStreamClose(st);
	      _pdfioFileError(dict->pdf, "Unable to copy image data.");
	      return (NULL);
            }

            length -= bytes;
          }
          break;

      case _PDFIO_PNG_CHUNK_IEND : // Image end
          if (st)
          {
            pdfioStreamClose(st);
            return (obj);
          }
          break;

      case _PDFIO_PNG_CHUNK_IHDR : // Image header
          if (st)
          {
	    pdfioStreamClose(st);
	    _pdfioFileError(dict->pdf, "Unexpected image header.");
	    return (NULL);
          }

          if (length != 13)
          {
	    _pdfioFileError(dict->pdf, "Early end-of-file in image file.");
	    return (NULL);
          }

          if (read(fd, buffer, length) != length)
          {
	    _pdfioFileError(dict->pdf, "Early end-of-file in image file.");
	    return (NULL);
          }

	  crc        = update_png_crc(crc, buffer, length);
	  width      = (unsigned)((buffer[0] << 24) | (buffer[1] << 16) | (buffer[2] << 8) | buffer[3]);
	  height     = (unsigned)((buffer[4] << 24) | (buffer[5] << 16) | (buffer[6] << 8) | buffer[7]);
	  bit_depth  = buffer[8];
	  color_type = buffer[9];

	  if (width == 0 || height == 0 || (bit_depth != 1 && bit_depth != 2 && bit_depth != 4 && bit_depth != 8 && bit_depth != 16) || (color_type != _PDFIO_PNG_TYPE_GRAY && color_type != _PDFIO_PNG_TYPE_RGB && color_type != _PDFIO_PNG_TYPE_INDEXED) || buffer[10] || buffer[11] || buffer[12])
	  {
	    _pdfioFileError(dict->pdf, "Unsupported PNG image.");
	    return (NULL);
	  }

	  pdfioDictSetNumber(dict, "Width", width);
	  pdfioDictSetNumber(dict, "Height", height);
	  pdfioDictSetNumber(dict, "BitsPerComponent", bit_depth);
	  pdfioDictSetName(dict, "Filter", "FlateDecode");

	  if ((decode = pdfioDictCreate(dict->pdf)) == NULL)
	    return (NULL);

	  pdfioDictSetNumber(decode, "BitsPerComponent", bit_depth);
	  pdfioDictSetNumber(decode, "Colors", color_type == _PDFIO_PNG_TYPE_RGB ? 3 : 1);
	  pdfioDictSetNumber(decode, "Columns", width);
	  pdfioDictSetNumber(decode, "Predictor", _PDFIO_PREDICTOR_PNG_AUTO);
	  pdfioDictSetDict(dict, "DecodeParms", decode);
          break;

      case _PDFIO_PNG_CHUNK_PLTE : // Palette
          if (length == 0 || (length % 3) != 0 || length > 768)
          {
	    pdfioStreamClose(st);
	    _pdfioFileError(dict->pdf, "Invalid color palette.");
	    return (NULL);
          }

          if (read(fd, buffer, length) != length)
          {
	    _pdfioFileError(dict->pdf, "Early end-of-file in image file.");
	    return (NULL);
          }

	  crc = update_png_crc(crc, buffer, length);

          PDFIO_DEBUG("copy_png: Adding Indexed ColorSpace value.\n");

          pdfioDictSetArray(dict, "ColorSpace", pdfioArrayCreateColorFromPalette(dict->pdf, length / 3, buffer));
          break;

      case _PDFIO_PNG_CHUNK_cHRM : // Cromacities and white point
          if (length != 32)
          {
	    _pdfioFileError(dict->pdf, "Early end-of-file in image file.");
	    return (NULL);
          }

          if (read(fd, buffer, length) != length)
          {
	    _pdfioFileError(dict->pdf, "Early end-of-file in image file.");
	    return (NULL);
          }

	  crc = update_png_crc(crc, buffer, length);

          wx = 0.00001 * ((buffer[0] << 24) | (buffer[1] << 16) | (buffer[2] << 8) | buffer[3]);
          wy = 0.00001 * ((buffer[4] << 24) | (buffer[5] << 16) | (buffer[6] << 8) | buffer[7]);
          rx = 0.00001 * ((buffer[8] << 24) | (buffer[9] << 16) | (buffer[10] << 8) | buffer[11]);
          ry = 0.00001 * ((buffer[12] << 24) | (buffer[13] << 16) | (buffer[14] << 8) | buffer[15]);
          gx = 0.00001 * ((buffer[16] << 24) | (buffer[17] << 16) | (buffer[18] << 8) | buffer[19]);
          gy = 0.00001 * ((buffer[20] << 24) | (buffer[21] << 16) | (buffer[22] << 8) | buffer[23]);
          bx = 0.00001 * ((buffer[24] << 24) | (buffer[25] << 16) | (buffer[26] << 8) | buffer[27]);
          by = 0.00001 * ((buffer[28] << 24) | (buffer[29] << 16) | (buffer[30] << 8) | buffer[31]);
          break;

      case _PDFIO_PNG_CHUNK_gAMA : // Gamma correction
          if (length != 4)
          {
	    _pdfioFileError(dict->pdf, "Early end-of-file in image file.");
	    return (NULL);
          }

          if (read(fd, buffer, length) != length)
          {
	    _pdfioFileError(dict->pdf, "Early end-of-file in image file.");
	    return (NULL);
          }

	  crc = update_png_crc(crc, buffer, length);

          gamma = 10000.0 / ((buffer[0] << 24) | (buffer[1] << 16) | (buffer[2] << 8) | buffer[3]);
          break;

      case _PDFIO_PNG_CHUNK_tRNS : // Transparency information
          switch (color_type)
          {
            case _PDFIO_PNG_TYPE_INDEXED :
		if (length > 256)
		{
		  _pdfioFileError(dict->pdf, "Bad transparency chunk in image file.");
		  return (NULL);
		}

		if (read(fd, buffer, length) != length)
		{
		  _pdfioFileError(dict->pdf, "Early end-of-file in image file.");
		  return (NULL);
		}

                for (i = 0; i < length; i ++)
                {
                  if (!buffer[i])
                    break;
                }

                if (i < length)
                {
                  if ((mask = pdfioArrayCreate(dict->pdf)) == NULL)
                    return (NULL);

                  pdfioArrayAppendNumber(mask, i);

		  for (i ++; i < length; i ++)
		  {
		    if (buffer[i])
		      break;
		  }

		  pdfioArrayAppendNumber(mask, i - 1);
		}
		break;

	    case _PDFIO_PNG_TYPE_GRAY :
		if (length != 2)
		{
		  _pdfioFileError(dict->pdf, "Bad transparency chunk in image file.");
		  return (NULL);
		}

		if (read(fd, buffer, length) != length)
		{
		  _pdfioFileError(dict->pdf, "Early end-of-file in image file.");
		  return (NULL);
		}

		if ((mask = pdfioArrayCreate(dict->pdf)) == NULL)
		  return (NULL);

		pdfioArrayAppendNumber(mask, buffer[1]);
		pdfioArrayAppendNumber(mask, buffer[1]);
	        break;
	    case _PDFIO_PNG_TYPE_RGB :
		if (length != 6)
		{
		  _pdfioFileError(dict->pdf, "Bad transparency chunk in image file.");
		  return (NULL);
		}

		if (read(fd, buffer, length) != length)
		{
		  _pdfioFileError(dict->pdf, "Early end-of-file in image file.");
		  return (NULL);
		}

		if ((mask = pdfioArrayCreate(dict->pdf)) == NULL)
		  return (NULL);

		pdfioArrayAppendNumber(mask, buffer[1]);
		pdfioArrayAppendNumber(mask, buffer[3]);
		pdfioArrayAppendNumber(mask, buffer[5]);
		pdfioArrayAppendNumber(mask, buffer[1]);
		pdfioArrayAppendNumber(mask, buffer[3]);
		pdfioArrayAppendNumber(mask, buffer[5]);
	        break;
	  }

	  crc = update_png_crc(crc, buffer, length);

          if (mask)
            pdfioDictSetArray(dict, "Mask", mask);
          break;

      default : // Something else
          while (length > 0)
          {
            if (length > sizeof(buffer))
              bytes = (ssize_t)sizeof(buffer);
	    else
	      bytes = (ssize_t)length;

            if ((bytes = read(fd, buffer, (size_t)bytes)) <= 0)
	    {
	      pdfioStreamClose(st);
	      _pdfioFileError(dict->pdf, "Early end-of-file in image file.");
	      return (NULL);
	    }

            crc    = update_png_crc(crc, buffer, (size_t)bytes);
            length -= bytes;
          }
          break;
    }

    // Verify the CRC...
    crc ^= 0xffffffff;

    if (read(fd, buffer, 4) != 4)
    {
      pdfioStreamClose(st);
      _pdfioFileError(dict->pdf, "Unable to read CRC.");
      return (NULL);
    }

    temp = (unsigned)((buffer[0] << 24) | (buffer[1] << 16) | (buffer[2] << 8) | buffer[3]);
    if (temp != crc)
    {
      pdfioStreamClose(st);
      _pdfioFileError(dict->pdf, "Bad CRC (0x%08x != 0x%08x).", temp, crc);
      return (NULL);
    }
  }

  return (NULL);
}


//
// 'create_cp1252()' - Create the CP1252 font encoding object.
//

static bool				// O - `true` on success, `false` on failure
create_cp1252(pdfio_file_t *pdf)	// I - PDF file
{
  int		ch;			// Current character
  bool		chindex;		// Need character index?
  pdfio_dict_t	*cp1252_dict;		// Encoding dictionary
  pdfio_array_t	*cp1252_array;		// Differences array
  static const char * const cp1252[] =	// Glyphs for CP1252 encoding
  {
    "space",
    "exclam",
    "quotedbl",
    "numbersign",
    "dollar",
    "percent",
    "ampersand",
    "quotesingle",
    "parenleft",
    "parenright",
    "asterisk",
    "plus",
    "comma",
    "hyphen",
    "period",
    "slash",
    "zero",
    "one",
    "two",
    "three",
    "four",
    "five",
    "six",
    "seven",
    "eight",
    "nine",
    "colon",
    "semicolon",
    "less",
    "equal",
    "greater",
    "question",
    "at",
    "A",
    "B",
    "C",
    "D",
    "E",
    "F",
    "G",
    "H",
    "I",
    "J",
    "K",
    "L",
    "M",
    "N",
    "O",
    "P",
    "Q",
    "R",
    "S",
    "T",
    "U",
    "V",
    "W",
    "X",
    "Y",
    "Z",
    "bracketleft",
    "backslash",
    "bracketright",
    "asciicircum",
    "underscore",
    "grave",
    "a",
    "b",
    "c",
    "d",
    "e",
    "f",
    "g",
    "h",
    "i",
    "j",
    "k",
    "l",
    "m",
    "n",
    "o",
    "p",
    "q",
    "r",
    "s",
    "t",
    "u",
    "v",
    "w",
    "x",
    "y",
    "z",
    "braceleft",
    "bar",
    "braceright",
    "asciitilde",
    "",
    "Euro",
    "",
    "quotesinglbase",
    "florin",
    "quotedblbase",
    "ellipsis",
    "dagger",
    "daggerdbl",
    "circumflex",
    "perthousand",
    "Scaron",
    "guilsinglleft",
    "OE",
    "",
    "Zcaron",
    "",
    "",
    "quoteleft",
    "quoteright",
    "quotedblleft",
    "quotedblright",
    "bullet",
    "endash",
    "emdash",
    "tilde",
    "trademark",
    "scaron",
    "guilsinglright",
    "oe",
    "",
    "zcaron",
    "Ydieresis",
    "space",
    "exclamdown",
    "cent",
    "sterling",
    "currency",
    "yen",
    "brokenbar",
    "section",
    "dieresis",
    "copyright",
    "ordfeminine",
    "guillemotleft",
    "logicalnot",
    "minus",
    "registered",
    "macron",
    "degree",
    "plusminus",
    "twosuperior",
    "threesuperior",
    "acute",
    "mu",
    "paragraph",
    "periodcentered",
    "cedilla",
    "onesuperior",
    "ordmasculine",
    "guillemotright",
    "onequarter",
    "onehalf",
    "threequarters",
    "questiondown",
    "Agrave",
    "Aacute",
    "Acircumflex",
    "Atilde",
    "Adieresis",
    "Aring",
    "AE",
    "Ccedilla",
    "Egrave",
    "Eacute",
    "Ecircumflex",
    "Edieresis",
    "Igrave",
    "Iacute",
    "Icircumflex",
    "Idieresis",
    "Eth",
    "Ntilde",
    "Ograve",
    "Oacute",
    "Ocircumflex",
    "Otilde",
    "Odieresis",
    "multiply",
    "Oslash",
    "Ugrave",
    "Uacute",
    "Ucircumflex",
    "Udieresis",
    "Yacute",
    "Thorn",
    "germandbls",
    "agrave",
    "aacute",
    "acircumflex",
    "atilde",
    "adieresis",
    "aring",
    "ae",
    "ccedilla",
    "egrave",
    "eacute",
    "ecircumflex",
    "edieresis",
    "igrave",
    "iacute",
    "icircumflex",
    "idieresis",
    "eth",
    "ntilde",
    "ograve",
    "oacute",
    "ocircumflex",
    "otilde",
    "odieresis",
    "divide",
    "oslash",
    "ugrave",
    "uacute",
    "ucircumflex",
    "udieresis",
    "yacute",
    "thorn",
    "ydieresis"
  };


  if ((cp1252_dict = pdfioDictCreate(pdf)) == NULL || (cp1252_array = pdfioArrayCreate(pdf)) == NULL)
    return (false);

  for (ch = 0, chindex = true; ch < (int)(sizeof(cp1252) / sizeof(cp1252[0])); ch ++)
  {
    if (cp1252[ch][0])
    {
      // Add this character...
      if (chindex)
      {
	// Add the initial index...
	pdfioArrayAppendNumber(cp1252_array, ch + 32);
	chindex = false;
      }

      pdfioArrayAppendName(cp1252_array, cp1252[ch]);
    }
    else
    {
      // Flag that we need a new index...
      chindex = true;
    }
  }

  pdfioDictSetName(cp1252_dict, "Type", "Encoding");
  pdfioDictSetArray(cp1252_dict, "Differences", cp1252_array);

  if ((pdf->cp1252_obj = pdfioFileCreateObj(pdf, cp1252_dict)) == NULL)
    return (false);

  pdfioObjClose(pdf->cp1252_obj);

  return (true);
}


//
// 'ttf_error_cb()' - Relay a message from the TTF functions.
//

static void
ttf_error_cb(pdfio_file_t *pdf,		// I - PDF file
             const char   *message)	// I - Error message
{
  (pdf->error_cb)(pdf, message, pdf->error_data);
}


//
// 'update_png_crc()' - Update the CRC-32 value for a PNG chunk.
//

static unsigned				// O - CRC-32 value
update_png_crc(
    unsigned            crc,		// I - CRC-32 value
    const unsigned char *buffer,	// I - Buffer
    size_t              length)		// I - Length of buffer
{
  while (length > 0)
  {
    crc = png_crc_table[(crc ^ *buffer) & 0xff] ^ (crc >> 8);
    buffer ++;
    length --;
  }

  return (crc);
}


//
// 'write_string()' - Write a PDF string.
//

static bool				// O - `true` on success, `false` otherwise
write_string(pdfio_stream_t *st,	// I - Stream
             bool           unicode,	// I - Unicode text?
             const char     *s,		// I - String
             bool           *newline)	// O - Ends with a newline?
{
  int		ch;			// Unicode character
  const char	*ptr;			// Pointer into string


  // Start the string...
  if (!pdfioStreamPuts(st, unicode ? "<" : "("))
    return (false);

  // Loop through the string, handling UTF-8 as needed...
  for (ptr = s; *ptr; ptr ++)
  {
    if ((*ptr & 0xe0) == 0xc0)
    {
      // Two-byte UTF-8
      ch = ((ptr[0] & 0x1f) << 6) | (ptr[1] & 0x3f);
      ptr ++;
    }
    else if ((*ptr & 0xf0) == 0xe0)
    {
      // Three-byte UTF-8
      ch = ((ptr[0] & 0x0f) << 12) | ((ptr[1] & 0x3f) << 6) | (ptr[2] & 0x3f);
      ptr += 2;
    }
    else if ((*ptr & 0xf8) == 0xf0)
    {
      // Four-byte UTF-8
      ch = ((ptr[0] & 0x07) << 18) | ((ptr[1] & 0x3f) << 12) | ((ptr[2] & 0x3f) << 6) | (ptr[3] & 0x3f);
      ptr += 3;
    }
    else if (*ptr == '\n' && newline)
    {
      *newline = true;
      break;
    }
    else
      ch = *ptr & 255;

    if (unicode)
    {
      // Write a two-byte character...
      if (!pdfioStreamPrintf(st, "%04X", ch))
	return (false);
    }
    else
    {
      // Write a one-byte character...
      if (ch == '\\' || ch == '(' || ch == ')' || ch < ' ')
      {
        // Escaped character...
        if (ch < ' ')
        {
          if (!pdfioStreamPrintf(st, "\\%03o", ch))
            return (false);
        }
        else if (!pdfioStreamPrintf(st, "\\%c", ch))
          return (false);
      }
      else
      {
        // Non-escaped character...
        if (ch > 255)
	{
	  // Try mapping from Unicode to CP1252...
	  int i;				// Looping var

	  for (i = 0; i < (int)(sizeof(_pdfio_cp1252) / sizeof(_pdfio_cp1252[0])); i ++)
	  {
	    if (ch == _pdfio_cp1252[i])
	    {
	      ch = i + 128;
	      break;
	    }
	  }

	  if (ch > 255)
	    ch = '?';				// Unsupported chars map to ?
	}

        // Write the character...
        pdfioStreamPutChar(st, ch);
      }
    }
  }

  return (pdfioStreamPuts(st, unicode ? ">" : ")"));
}




michaelrsweet-pdfio-db93555/pdfio-content.h
//
// Public content header file for PDFio.
//
// Copyright © 2021 by Michael R Sweet.
//
// Licensed under Apache License v2.0.  See the file "LICENSE" for more
// information.
//

#ifndef PDFIO_CONTENT_H
#  define PDFIO_CONTENT_H

//
// Include necessary headers...
//

#  include "pdfio.h"


//
// C++ magic...
//

#  ifdef __cplusplus
extern "C" {
#  endif // __cplusplus


//
// Types and constants...
//

typedef enum pdfio_cs_e			// Standard color spaces
{
  PDFIO_CS_ADOBE,			// AdobeRGB 1998
  PDFIO_CS_P3_D65,			// Display P3
  PDFIO_CS_SRGB				// sRGB
} pdfio_cs_t;

typedef enum pdfio_linecap_e		// Line capping modes
{
  PDFIO_LINECAP_BUTT,			// Butt ends
  PDFIO_LINECAP_ROUND,			// Round ends
  PDFIO_LINECAP_SQUARE			// Square ends
} pdfio_linecap_t;

typedef enum pdfio_linejoin_e		// Line joining modes
{
  PDFIO_LINEJOIN_MITER,			// Miter joint
  PDFIO_LINEJOIN_ROUND,			// Round joint
  PDFIO_LINEJOIN_BEVEL			// Bevel joint
} pdfio_linejoin_t;

typedef double pdfio_matrix_t[3][2];	// Transform matrix

typedef enum pdfio_textrendering_e	// Text rendering modes
{
  PDFIO_TEXTRENDERING_FILL,		// Fill text
  PDFIO_TEXTRENDERING_STROKE,		// Stroke text
  PDFIO_TEXTRENDERING_FILL_AND_STROKE,	// Fill then stroke text
  PDFIO_TEXTRENDERING_INVISIBLE,	// Don't fill or stroke (invisible)
  PDFIO_TEXTRENDERING_FILL_PATH,	// Fill text and add to path
  PDFIO_TEXTRENDERING_STROKE_PATH,	// Stroke text and add to path
  PDFIO_TEXTRENDERING_FILL_AND_STROKE_PATH,
					// Fill then stroke text and add to path
  PDFIO_TEXTRENDERING_TEXT_PATH		// Add text to path (invisible)
} pdfio_textrendering_t;


//
// Functions...
//

// Color array functions...
extern pdfio_array_t	*pdfioArrayCreateColorFromICCObj(pdfio_file_t *pdf, pdfio_obj_t *icc_object) _PDFIO_PUBLIC;
extern pdfio_array_t	*pdfioArrayCreateColorFromMatrix(pdfio_file_t *pdf, size_t num_colors, double gamma, const double matrix[3][3], const double white_point[3]) _PDFIO_PUBLIC;
extern pdfio_array_t	*pdfioArrayCreateColorFromPalette(pdfio_file_t *pdf, size_t num_colors, const unsigned char *colors) _PDFIO_PUBLIC;
extern pdfio_array_t	*pdfioArrayCreateColorFromPrimaries(pdfio_file_t *pdf, size_t num_colors, double gamma, double wx, double wy, double rx, double ry, double gx, double gy, double bx, double by) _PDFIO_PUBLIC;
extern pdfio_array_t	*pdfioArrayCreateColorFromStandard(pdfio_file_t *pdf, size_t num_colors, pdfio_cs_t cs);

// PDF content drawing functions...
extern bool		pdfioContentClip(pdfio_stream_t *st, bool even_odd) _PDFIO_PUBLIC;
extern bool		pdfioContentDrawImage(pdfio_stream_t *st, const char *name, double x, double y, double w, double h) _PDFIO_PUBLIC;
extern bool		pdfioContentFill(pdfio_stream_t *st, bool even_odd) _PDFIO_PUBLIC;
extern bool		pdfioContentFillAndStroke(pdfio_stream_t *st, bool even_odd) _PDFIO_PUBLIC;
extern bool		pdfioContentMatrixConcat(pdfio_stream_t *st, pdfio_matrix_t m) _PDFIO_PUBLIC;
extern bool		pdfioContentMatrixRotate(pdfio_stream_t *st, double degrees) _PDFIO_PUBLIC;
extern bool		pdfioContentMatrixScale(pdfio_stream_t *st, double sx, double sy) _PDFIO_PUBLIC;
extern bool		pdfioContentMatrixTranslate(pdfio_stream_t *st, double tx, double ty) _PDFIO_PUBLIC;
extern bool		pdfioContentPathClose(pdfio_stream_t *st) _PDFIO_PUBLIC;
extern bool		pdfioContentPathCurve(pdfio_stream_t *st, double x1, double y1, double x2, double y2, double x3, double y3) _PDFIO_PUBLIC;
extern bool		pdfioContentPathCurve13(pdfio_stream_t *st, double x1, double y1, double x3, double y3) _PDFIO_PUBLIC;
extern bool		pdfioContentPathCurve23(pdfio_stream_t *st, double x2, double y2, double x3, double y3) _PDFIO_PUBLIC;
extern bool		pdfioContentPathLineTo(pdfio_stream_t *st, double x, double y) _PDFIO_PUBLIC;
extern bool		pdfioContentPathMoveTo(pdfio_stream_t *st, double x, double y) _PDFIO_PUBLIC;
extern bool		pdfioContentPathRect(pdfio_stream_t *st, double x, double y, double width, double height) _PDFIO_PUBLIC;
extern bool		pdfioContentRestore(pdfio_stream_t *st) _PDFIO_PUBLIC;
extern bool		pdfioContentSave(pdfio_stream_t *st) _PDFIO_PUBLIC;
extern bool		pdfioContentSetDashPattern(pdfio_stream_t *st, double phase, double on, double off) _PDFIO_PUBLIC;
extern bool		pdfioContentSetFillColorDeviceCMYK(pdfio_stream_t *st, double c, double m, double y, double k) _PDFIO_PUBLIC;
extern bool		pdfioContentSetFillColorDeviceGray(pdfio_stream_t *st, double g) _PDFIO_PUBLIC;
extern bool		pdfioContentSetFillColorDeviceRGB(pdfio_stream_t *st, double r, double g, double b) _PDFIO_PUBLIC;
extern bool		pdfioContentSetFillColorGray(pdfio_stream_t *st, double g) _PDFIO_PUBLIC;
extern bool		pdfioContentSetFillColorRGB(pdfio_stream_t *st, double r, double g, double b) _PDFIO_PUBLIC;
extern bool		pdfioContentSetFillColorSpace(pdfio_stream_t *st, const char *name) _PDFIO_PUBLIC;
extern bool		pdfioContentSetFlatness(pdfio_stream_t *st, double f) _PDFIO_PUBLIC;
extern bool		pdfioContentSetLineCap(pdfio_stream_t *st, pdfio_linecap_t lc) _PDFIO_PUBLIC;
extern bool		pdfioContentSetLineJoin(pdfio_stream_t *st, pdfio_linejoin_t lj) _PDFIO_PUBLIC;
extern bool		pdfioContentSetLineWidth(pdfio_stream_t *st, double width) _PDFIO_PUBLIC;
extern bool		pdfioContentSetMiterLimit(pdfio_stream_t *st, double limit) _PDFIO_PUBLIC;
extern bool		pdfioContentSetStrokeColorDeviceCMYK(pdfio_stream_t *st, double c, double m, double y, double k) _PDFIO_PUBLIC;
extern bool		pdfioContentSetStrokeColorDeviceGray(pdfio_stream_t *st, double g) _PDFIO_PUBLIC;
extern bool		pdfioContentSetStrokeColorDeviceRGB(pdfio_stream_t *st, double r, double g, double b) _PDFIO_PUBLIC;
extern bool		pdfioContentSetStrokeColorGray(pdfio_stream_t *st, double g) _PDFIO_PUBLIC;
extern bool		pdfioContentSetStrokeColorRGB(pdfio_stream_t *st, double r, double g, double b) _PDFIO_PUBLIC;
extern bool		pdfioContentSetStrokeColorSpace(pdfio_stream_t *st, const char *name) _PDFIO_PUBLIC;
extern bool		pdfioContentSetTextCharacterSpacing(pdfio_stream_t *st, double spacing) _PDFIO_PUBLIC;
extern bool		pdfioContentSetTextFont(pdfio_stream_t *st, const char *name, double size) _PDFIO_PUBLIC;
extern bool		pdfioContentSetTextLeading(pdfio_stream_t *st, double leading) _PDFIO_PUBLIC;
extern bool		pdfioContentSetTextMatrix(pdfio_stream_t *st, pdfio_matrix_t m) _PDFIO_PUBLIC;
extern bool		pdfioContentSetTextRenderingMode(pdfio_stream_t *st, pdfio_textrendering_t mode) _PDFIO_PUBLIC;
extern bool		pdfioContentSetTextRise(pdfio_stream_t *st, double rise) _PDFIO_PUBLIC;
extern bool		pdfioContentSetTextWordSpacing(pdfio_stream_t *st, double spacing) _PDFIO_PUBLIC;
extern bool		pdfioContentSetTextXScaling(pdfio_stream_t *st, double percent) _PDFIO_PUBLIC;
extern bool		pdfioContentStroke(pdfio_stream_t *st) _PDFIO_PUBLIC;
extern bool		pdfioContentTextBegin(pdfio_stream_t *st) _PDFIO_PUBLIC;
extern bool		pdfioContentTextEnd(pdfio_stream_t *st) _PDFIO_PUBLIC;
extern bool		pdfioContentTextMoveLine(pdfio_stream_t *st, double tx, double ty) _PDFIO_PUBLIC;
extern bool		pdfioContentTextMoveTo(pdfio_stream_t *st, double tx, double ty) _PDFIO_PUBLIC;
extern bool		pdfioContentTextNextLine(pdfio_stream_t *st) _PDFIO_PUBLIC;
extern bool		pdfioContentTextShow(pdfio_stream_t *st, bool unicode, const char *s) _PDFIO_PUBLIC;
extern bool		pdfioContentTextShowf(pdfio_stream_t *st, bool unicode, const char *format, ...) _PDFIO_PUBLIC _PDFIO_FORMAT(3,4);
extern bool		pdfioContentTextShowJustified(pdfio_stream_t *st, bool unicode, size_t num_fragments, const double *offsets, const char * const *fragments) _PDFIO_PUBLIC;

// Resource helpers...
extern pdfio_obj_t	*pdfioFileCreateFontObjFromBase(pdfio_file_t *pdf, const char *name) _PDFIO_PUBLIC;
extern pdfio_obj_t	*pdfioFileCreateFontObjFromFile(pdfio_file_t *pdf, const char *filename, bool unicode) _PDFIO_PUBLIC;
extern pdfio_obj_t	*pdfioFileCreateICCObjFromFile(pdfio_file_t *pdf, const char *filename, size_t num_colors) _PDFIO_PUBLIC;
extern pdfio_obj_t	*pdfioFileCreateImageObjFromData(pdfio_file_t *pdf, const unsigned char *data, size_t width, size_t height, size_t num_colors, pdfio_array_t *color_data, bool alpha, bool interpolate) _PDFIO_PUBLIC;
extern pdfio_obj_t	*pdfioFileCreateImageObjFromFile(pdfio_file_t *pdf, const char *filename, bool interpolate) _PDFIO_PUBLIC;

// Image object helpers...
extern size_t		pdfioImageGetBytesPerLine(pdfio_obj_t *obj) _PDFIO_PUBLIC;
extern double		pdfioImageGetHeight(pdfio_obj_t *obj) _PDFIO_PUBLIC;
extern double		pdfioImageGetWidth(pdfio_obj_t *obj) _PDFIO_PUBLIC;

// Page dictionary helpers...
extern bool		pdfioPageDictAddColorSpace(pdfio_dict_t *dict, const char *name, pdfio_array_t *data) _PDFIO_PUBLIC;
extern bool		pdfioPageDictAddFont(pdfio_dict_t *dict, const char *name, pdfio_obj_t *obj) _PDFIO_PUBLIC;
extern bool		pdfioPageDictAddImage(pdfio_dict_t *dict, const char *name, pdfio_obj_t *obj) _PDFIO_PUBLIC;


//
// C++ magic...
//

#  ifdef __cplusplus
}
#  endif // __cplusplus
#endif // !PDFIO_CONTENT_H




michaelrsweet-pdfio-db93555/pdfio-crypto.c
//
// Cryptographic support functions for PDFio.
//
// Copyright © 2021 by Michael R Sweet.
//
// Licensed under Apache License v2.0.  See the file "LICENSE" for more
// information.
//

//
// Include necessary headers...
//

#include "pdfio-private.h"
#if _WIN32
#  include <windows.h>
#  include <bcrypt.h>
#  include <sys/types.h>
#  include <sys/timeb.h>
#else
#  include <sys/time.h>
#endif // _WIN32
#ifdef __has_include
#  if __has_include(<sys/random.h>)
#    define HAVE_GETRANDOM 1
#    include <sys/random.h>
#  endif // __has_include(<sys/random.h>)
#endif // __has_include


//
// PDF files can use one of several methods to encrypt a PDF file.  There is
// an owner password that controls/unlocks full editing/usage permissions and a
// user password that unlocks limited usage of the PDF.  Permissions are set
// using bits for copy, print, etc. (see the `pdfio_permission_t` enumeration).
// Passwords can be up to 32 bytes in length, with a well-known padding string
// that is applied if the string is less than 32 bytes or there is no password.
//
// > Note: PDF encryption has several design weaknesses which limit the
// > protection offered.  The V2 and V4 security handlers depend on the obsolete
// > MD5 and RC4 algorithms for key generation, and Cipher Block Chaining (CBC)
// > further weakens AES support.  Enforcement of usage permissions depends on
// > the consuming software honoring them, so if the password is known or (more
// > commonly) the user password is blank, it is possible to bypass usage
// > permissions completely.
//
// PDFio supports the following:
//
// - The original 40-bit RC4 (V2+R2) encryption for reading only
// - 128-bit RC4 (V2+R3) encryption for reading and writing
// - 128-bit AES (V4+R4) encryption for reading and writing
// - TODO: 256-bit AES (V6+R6) encryption for reading and writing
//
// Common values:
//
// - "F" is the file encryption key (40 to 256 bits/5 to 32 bytes)
// - "Fid" is the file ID string (stored in PDF file, 32 bytes)
// - "O" is the owner key (stored in PDF file, 32 bytes)
// - "Opad" is the padded owner password (32 bytes)
// - "P" is the permissions integer (stored in PDF file)
// - "P4" is the permissions integer as a 32-bit little-endian value
// - "U" is the user key (stored in PDF file, 32 bytes)
// - "Upad" is the padded user password (32 bytes)
//
// V2+R2 handler:
//
//   F = md5(Upad+O+P4+Fid)
//   O = rc4(Upad, md5(Opad))
//       (unlock with owner password)
//       Upad = rc4(O, md5(Opad))
//   U = rc4(md5(Upad+Fid)+0[16], F)
//
// V2+R3/V4+R4 handler:
//
//   F = md5(md5(Upad+O+P4+Fid))^50
//   O = rc4(Upad, md5(md5(Opad))^50)^20
//       (unlock with owner password)
//       Upad = rc4(O, md5(md5(Opad))^50)^20
//   U = rc4(md5(Upad+Fid)+0[16], F)^20
//
// V6+R6 handler:
//
//   TODO: document V6+R6 handler
//

//
// Local globals...
//

static uint8_t pdf_passpad[32] =	// Padding for passwords
{
  0x28, 0xbf, 0x4e, 0x5e, 0x4e, 0x75, 0x8a, 0x41,
  0x64, 0x00, 0x4e, 0x56, 0xff, 0xfa, 0x01, 0x08,
  0x2e, 0x2e, 0x00, 0xb6, 0xd0, 0x68, 0x3e, 0x80,
  0x2f, 0x0c, 0xa9, 0xfe, 0x64, 0x53, 0x69, 0x7a
};


//
// Local functions...
//

static void	decrypt_user_key(pdfio_encryption_t encryption, const uint8_t *file_key, uint8_t user_key[32]);
static void	encrypt_user_key(pdfio_encryption_t encryption, const uint8_t *file_key, uint8_t user_key[32]);
static void	make_file_key(pdfio_encryption_t encryption, pdfio_permission_t permissions, const unsigned char *file_id, size_t file_idlen, const uint8_t *user_pad, const uint8_t *owner_key, uint8_t file_key[16]);
static void	make_owner_key(pdfio_encryption_t encryption, const uint8_t *owner_pad, const uint8_t *user_pad, uint8_t owner_key[32]);
static void	make_user_key(const unsigned char *file_id, size_t file_idlen, uint8_t user_key[32]);
static void	pad_password(const char *password, uint8_t pad[32]);


//
// '_pdfioCryptoLock()' - Lock a PDF file by generating the encryption object and keys.
//

bool					// O - `true` on success, `false` otherwise
_pdfioCryptoLock(
    pdfio_file_t       *pdf,		// I - PDF file
    pdfio_permission_t permissions,	// I - Use permissions
    pdfio_encryption_t encryption,	// I - Type of encryption to use
    const char         *owner_password,	// I - Owner password, if any
    const char         *user_password)	// I - User password, if any
{
  pdfio_dict_t	*dict;			// Encryption dictionary
  uint8_t	owner_pad[32],		// Padded owner password
		user_pad[32],		// Padded user password
		*file_id;		// File ID bytes
  size_t	file_idlen;		// Length of file ID
  pdfio_dict_t	*cf_dict,		// CF dictionary
		*filter_dict;		// CryptFilter dictionary


  if ((dict = pdfioDictCreate(pdf)) == NULL)
  {
    _pdfioFileError(pdf, "Unable to create encryption dictionary.");
    return (false);
  }

  pdfioDictSetName(dict, "Filter", "Standard");

  switch (encryption)
  {
    case PDFIO_ENCRYPTION_RC4_128 :
    case PDFIO_ENCRYPTION_AES_128 :
        // Create the 128-bit encryption keys...
        pad_password(user_password, user_pad);

        if (!owner_password && user_password && *user_password)
        {
	  // Generate a random owner password...
	  _pdfioCryptoMakeRandom(owner_pad, sizeof(owner_pad));
	}
	else
	{
	  // Use supplied owner password
	  pad_password(owner_password, owner_pad);
	}

        // Compute the owner key...
        make_owner_key(encryption, owner_pad, user_pad, pdf->owner_key);
	pdf->owner_keylen = 32;

        // Generate the encryption key
        file_id = pdfioArrayGetBinary(pdf->id_array, 0, &file_idlen);

        make_file_key(encryption, permissions, file_id, file_idlen, user_pad, pdf->owner_key, pdf->file_key);
	pdf->file_keylen = 16;

	// Generate the user key...
	make_user_key(file_id, file_idlen, pdf->user_key);
	encrypt_user_key(encryption, pdf->file_key, pdf->user_key);
	pdf->user_keylen = 32;

	// Save everything in the dictionary...
	pdfioDictSetNumber(dict, "Length", 128);
	pdfioDictSetBinary(dict, "O", pdf->owner_key, sizeof(pdf->owner_key));
	pdfioDictSetNumber(dict, "P", (int)permissions);
	pdfioDictSetNumber(dict, "R", encryption == PDFIO_ENCRYPTION_RC4_128 ? 3 : 4);
	pdfioDictSetNumber(dict, "V", encryption == PDFIO_ENCRYPTION_RC4_128 ? 2 : 4);
	pdfioDictSetBinary(dict, "U", pdf->user_key, sizeof(pdf->user_key));

        if (encryption == PDFIO_ENCRYPTION_AES_128)
        {
	  if ((cf_dict = pdfioDictCreate(pdf)) == NULL)
	  {
	    _pdfioFileError(pdf, "Unable to create Encryption CF dictionary.");
	    return (false);
	  }

	  if ((filter_dict = pdfioDictCreate(pdf)) == NULL)
	  {
	    _pdfioFileError(pdf, "Unable to create Encryption CryptFilter dictionary.");
	    return (false);
	  }

	  pdfioDictSetName(filter_dict, "Type", "CryptFilter");
	  pdfioDictSetName(filter_dict, "CFM", "AESV2");
	  pdfioDictSetDict(cf_dict, "PDFio", filter_dict);
	  pdfioDictSetDict(dict, "CF", cf_dict);
	  pdfioDictSetName(dict, "StmF", "PDFio");
	  pdfioDictSetName(dict, "StrF", "PDFio");
	  pdfioDictSetBoolean(dict, "EncryptMetadata", true);
	}
	break;

    case PDFIO_ENCRYPTION_AES_256 :
        // TODO: Implement AES-256 (/V 6 /R 6)

    default :
        _pdfioFileError(pdf, "Encryption mode %d not supported for writing.", (int)encryption);
	return (false);
  }

  if ((pdf->encrypt_obj = pdfioFileCreateObj(pdf, dict)) == NULL)
  {
    _pdfioFileError(pdf, "Unable to create encryption object.");
    return (false);
  }

  pdfioObjClose(pdf->encrypt_obj);

  pdf->encryption  = encryption;
  pdf->permissions = permissions;

  return (true);
}


//
// '_pdfioCryptoMakeRandom()' - Fill a buffer with good random numbers.
//

void
_pdfioCryptoMakeRandom(uint8_t *buffer,	// I - Buffer
                       size_t  bytes)	// I - Number of bytes
{
#ifdef __APPLE__
  // macOS/iOS provide the arc4random function which is seeded with entropy
  // from the system...
  while (bytes > 0)
  {
    // Just collect 8 bits from each call to fill the buffer...
    *buffer++ = (uint8_t)arc4random();
    bytes --;
  }

#else
#  if _WIN32
  // Windows provides the CryptGenRandom function...
  HCRYPTPROV	prov;			// Cryptographic provider

  if (CryptAcquireContextA(&prov, NULL, NULL, PROV_RSA_FULL, 0))
  {
    // Got the default crypto provider, try to get random data...
    BOOL success = CryptGenRandom(prov, (DWORD)bytes, buffer);

    // Release the crypto provider and return on success...
    CryptReleaseContext(prov, 0);

    if (success)
      return;
  }

#  elif HAVE_GETRANDOM
  // Linux provides a system call called getrandom that uses system entropy ...
  ssize_t	rbytes;			// Bytes read

  while (bytes > 0)
  {
    if ((rbytes = getrandom(buffer, bytes, 0)) < 0)
    {
      if (errno != EINTR && errno != EAGAIN)
	break;
    }
    bytes -= (size_t)rbytes;
    buffer += rbytes;
  }

  if (bytes == 0)
    return;

#  else
  // Other UNIX-y systems have /dev/urandom...
  int		fd;			// Random number file
  ssize_t	rbytes;			// Bytes read


  // Fall back on /dev/urandom...
  if ((fd = open("/dev/urandom", O_RDONLY)) >= 0)
  {
    while (bytes > 0)
    {
      if ((rbytes = read(fd, buffer, bytes)) < 0)
      {
        if (errno != EINTR && errno != EAGAIN)
          break;
      }
      bytes -= (size_t)rbytes;
      buffer += rbytes;
    }

    close(fd);

    if (bytes == 0)
      return;
  }
#  endif // _WIN32

  // If we get here then we were unable to get enough random data or the local
  // system doesn't have enough entropy.  Make some up...
  uint32_t	i,			// Looping var
		mt_state[624],		// Mersenne twister state
		mt_index,		// Mersenne twister index
		temp;			// Temporary value
#  if _WIN32
  struct _timeb curtime;		// Current time

  _ftime(&curtime);
  mt_state[0] = (uint32_t)(curtime.time + curtime.millitm);

#  else
  struct timeval curtime;		// Current time

  gettimeofday(&curtime, NULL);
  mt_state[0] = (uint32_t)(curtime.tv_sec + curtime.tv_usec);
#  endif // _WIN32

  // Seed the random number state...
  mt_index = 0;

  for (i = 1; i < 624; i ++)
    mt_state[i] = (uint32_t)((1812433253 * (mt_state[i - 1] ^ (mt_state[i - 1] >> 30))) + i);

  // Fill the buffer with random numbers...
  while (bytes > 0)
  {
    if (mt_index == 0)
    {
      // Generate a sequence of random numbers...
      uint32_t i1 = 1, i397 = 397;	// Looping vars

      for (i = 0; i < 624; i ++)
      {
	temp        = (mt_state[i] & 0x80000000) + (mt_state[i1] & 0x7fffffff);
	mt_state[i] = mt_state[i397] ^ (temp >> 1);

	if (temp & 1)
	  mt_state[i] ^= 2567483615u;

	i1 ++;
	i397 ++;

	if (i1 == 624)
	  i1 = 0;

	if (i397 == 624)
	  i397 = 0;
      }
    }

    // Pull 32-bits of random data...
    temp = mt_state[mt_index ++];
    temp ^= temp >> 11;
    temp ^= (temp << 7) & 2636928640u;
    temp ^= (temp << 15) & 4022730752u;
    temp ^= temp >> 18;

    if (mt_index == 624)
      mt_index = 0;

    // Copy to the buffer...
    switch (bytes)
    {
      case 1 :
          *buffer++ = (uint8_t)(temp >> 24);
          bytes --;
          break;
      case 2 :
          *buffer++ = (uint8_t)(temp >> 24);
          *buffer++ = (uint8_t)(temp >> 16);
          bytes -= 2;
          break;
      case 3 :
          *buffer++ = (uint8_t)(temp >> 24);
          *buffer++ = (uint8_t)(temp >> 16);
          *buffer++ = (uint8_t)(temp >> 8);
          bytes -= 3;
          break;
      default :
          *buffer++ = (uint8_t)(temp >> 24);
          *buffer++ = (uint8_t)(temp >> 16);
          *buffer++ = (uint8_t)(temp >> 8);
          *buffer++ = (uint8_t)temp;
          bytes -= 4;
          break;
    }
  }
#endif // __APPLE__
}


//
// '_pdfioCryptoMakeReader()' - Setup a cryptographic context and callback for reading.
//

_pdfio_crypto_cb_t			// O  - Decryption callback or `NULL` for none
 _pdfioCryptoMakeReader(
     pdfio_file_t        *pdf,		// I  - PDF file
     pdfio_obj_t         *obj,		// I  - PDF object
     _pdfio_crypto_ctx_t *ctx,		// I  - Pointer to crypto context
     uint8_t             *iv,		// I  - Buffer for initialization vector
     size_t              *ivlen)	// IO - Size of initialization vector
{
  uint8_t	data[21];		/* Key data */
  _pdfio_md5_t	md5;			/* MD5 state */
  uint8_t	digest[16];		/* MD5 digest value */


  PDFIO_DEBUG("_pdfioCryptoMakeReader(pdf=%p, obj=%p(%d), ctx=%p, iv=%p, ivlen=%p(%d))\n", pdf, obj, (int)obj->number, ctx, iv, ivlen, (int)*ivlen);

  // Range check input...
  if (!pdf)
  {
    *ivlen = 0;
    return (NULL);
  }

  switch (pdf->encryption)
  {
    default :
        *ivlen = 0;
        return (NULL);

    case PDFIO_ENCRYPTION_RC4_40 :
	// Copy the key data for the MD5 hash.
	memcpy(data, pdf->file_key, sizeof(pdf->file_key));
	data[16] = (uint8_t)obj->number;
	data[17] = (uint8_t)(obj->number >> 8);
	data[18] = (uint8_t)(obj->number >> 16);
	data[19] = (uint8_t)obj->generation;
	data[20] = (uint8_t)(obj->generation >> 8);

        // Hash it...
        _pdfioCryptoMD5Init(&md5);
	_pdfioCryptoMD5Append(&md5, data, sizeof(data));
	_pdfioCryptoMD5Finish(&md5, digest);

        // Initialize the RC4 context using 40 bits of the digest...
	_pdfioCryptoRC4Init(&ctx->rc4, digest, 5);
	return ((_pdfio_crypto_cb_t)_pdfioCryptoRC4Crypt);

    case PDFIO_ENCRYPTION_RC4_128 :
    case PDFIO_ENCRYPTION_AES_128 :
	// Copy the key data for the MD5 hash.
	memcpy(data, pdf->file_key, sizeof(pdf->file_key));
	data[16] = (uint8_t)obj->number;
	data[17] = (uint8_t)(obj->number >> 8);
	data[18] = (uint8_t)(obj->number >> 16);
	data[19] = (uint8_t)obj->generation;
	data[20] = (uint8_t)(obj->generation >> 8);

        // Hash it...
        _pdfioCryptoMD5Init(&md5);
	_pdfioCryptoMD5Append(&md5, data, sizeof(data));
	if (pdf->encryption == PDFIO_ENCRYPTION_AES_128)
	  _pdfioCryptoMD5Append(&md5, (const uint8_t *)"sAlT", 4);
	_pdfioCryptoMD5Finish(&md5, digest);

        // Initialize the RC4/AES context using the digest...
        if (pdf->encryption == PDFIO_ENCRYPTION_RC4_128)
        {
	  *ivlen = 0;
          _pdfioCryptoRC4Init(&ctx->rc4, digest, sizeof(digest));
          return ((_pdfio_crypto_cb_t)_pdfioCryptoRC4Crypt);
	}
	else
	{
	  *ivlen = 16;
          _pdfioCryptoAESInit(&ctx->aes, digest, sizeof(digest), iv);
          return ((_pdfio_crypto_cb_t)_pdfioCryptoAESDecrypt);
	}
  }
}


//
// '_pdfioCryptoMakeWriter()' - Setup a cryptographic context and callback for writing.
//

_pdfio_crypto_cb_t			// O  - Encryption callback or `NULL` for none
 _pdfioCryptoMakeWriter(
     pdfio_file_t        *pdf,		// I  - PDF file
     pdfio_obj_t         *obj,		// I  - PDF object
     _pdfio_crypto_ctx_t *ctx,		// I  - Pointer to crypto context
     uint8_t             *iv,		// I  - Buffer for initialization vector
     size_t              *ivlen)	// IO - Size of initialization vector
{
  uint8_t	data[21];		/* Key data */
  _pdfio_md5_t	md5;			/* MD5 state */
  uint8_t	digest[16];		/* MD5 digest value */


  PDFIO_DEBUG("_pdfioCryptoMakeWriter(pdf=%p, obj=%p(%d), ctx=%p, iv=%p, ivlen=%p(%d))\n", pdf, obj, (int)obj->number, ctx, iv, ivlen, (int)*ivlen);

  // Range check input...
  if (!pdf)
  {
    *ivlen = 0;
    return (NULL);
  }

  switch (pdf->encryption)
  {
    default :
        *ivlen = 0;
        return (NULL);

    case PDFIO_ENCRYPTION_RC4_128 :
    case PDFIO_ENCRYPTION_AES_128 :
	// Copy the key data for the MD5 hash.
	memcpy(data, pdf->file_key, sizeof(pdf->file_key));
	data[16] = (uint8_t)obj->number;
	data[17] = (uint8_t)(obj->number >> 8);
	data[18] = (uint8_t)(obj->number >> 16);
	data[19] = (uint8_t)obj->generation;
	data[20] = (uint8_t)(obj->generation >> 8);

        // Hash it...
        _pdfioCryptoMD5Init(&md5);
	_pdfioCryptoMD5Append(&md5, data, sizeof(data));
	if (pdf->encryption == PDFIO_ENCRYPTION_AES_128)
	  _pdfioCryptoMD5Append(&md5, (const uint8_t *)"sAlT", 4);
	_pdfioCryptoMD5Finish(&md5, digest);

        // Initialize the RC4/AES context using the digest...
        if (pdf->encryption == PDFIO_ENCRYPTION_RC4_128)
        {
	  *ivlen = 0;
          _pdfioCryptoRC4Init(&ctx->rc4, digest, sizeof(digest));
          return ((_pdfio_crypto_cb_t)_pdfioCryptoRC4Crypt);
	}
	else
	{
	  *ivlen = 16;
	  _pdfioCryptoMakeRandom(iv, *ivlen);
          _pdfioCryptoAESInit(&ctx->aes, digest, sizeof(digest), iv);
          return ((_pdfio_crypto_cb_t)_pdfioCryptoAESEncrypt);
	}
  }
}


//
// '_pdfioCryptoUnlock()' - Unlock an encrypted PDF.
//

bool					// O - `true` on success, `false` otherwise
_pdfioCryptoUnlock(
    pdfio_file_t        *pdf,		// I - PDF file
    pdfio_password_cb_t password_cb,	// I - Password callback or `NULL` for none
    void                *password_data)	// I - Password callback data, if any
{
  int		tries;			// Number of tries
  const char	*password = NULL;	// Password to try
  pdfio_dict_t	*encrypt_dict;		// Encrypt objection dictionary
  int		version,		// Version value
		revision,		// Revision value
		length;			// Key length value
  const char	*handler,		// Security handler name
		*stream_filter,		// Stream encryption filter
		*string_filter;		// String encryption filter
  pdfio_dict_t	*cf_dict;		// CryptFilters dictionary
  unsigned char	*owner_key,		// Owner key
		*user_key,		// User key
		*file_id;		// File ID value
  size_t	owner_keylen,		// Length of owner key
		user_keylen,		// Length of user key
		file_idlen;		// Length of file ID
  _pdfio_md5_t	md5;			// MD5 context
  uint8_t	file_digest[16];	// MD5 digest of file ID and pad


  // See if we support the type of encryption specified by the Encrypt object
  // dictionary...
  if ((encrypt_dict = pdfioObjGetDict(pdf->encrypt_obj)) == NULL)
  {
    _pdfioFileError(pdf, "Unable to get encryption dictionary.");
    return (false);
  }

  handler  = pdfioDictGetName(encrypt_dict, "Filter");
  version  = (int)pdfioDictGetNumber(encrypt_dict, "V");
  revision = (int)pdfioDictGetNumber(encrypt_dict, "R");
  length   = (int)pdfioDictGetNumber(encrypt_dict, "Length");

  if (!handler || strcmp(handler, "Standard"))
  {
    _pdfioFileError(pdf, "Unsupported security handler '%s'.", handler ? handler : "(null)");
    return (false);
  }

  if (version == 4 && revision == 4)
  {
    // Lookup crypt filter to see if we support it...
    pdfio_dict_t *filter;		// Crypt Filter
    const char	*cfm;			// Crypt filter method

    stream_filter = pdfioDictGetName(encrypt_dict, "StmF");
    string_filter = pdfioDictGetName(encrypt_dict, "StrF");
    cf_dict       = pdfioDictGetDict(encrypt_dict, "CF");

    if (!cf_dict)
    {
      _pdfioFileError(pdf, "Missing encryption filter dictionary.");
      return (false);
    }
    else if (!stream_filter)
    {
      _pdfioFileError(pdf, "Missing stream encryption filter.");
      return (false);
    }
    else if (!string_filter)
    {
      _pdfioFileError(pdf, "Missing string encryption filter.");
      return (false);
    }
    else if (strcmp(stream_filter, string_filter))
    {
      _pdfioFileError(pdf, "Different stream and string encryption filters - not supported.");
      return (false);
    }
    else if ((filter = pdfioDictGetDict(cf_dict, stream_filter)) == NULL)
    {
      _pdfioFileError(pdf, "Missing stream encryption filter '%s'.", stream_filter);
      return (false);
    }
    else if ((cfm = pdfioDictGetName(filter, "CFM")) == NULL)
    {
      _pdfioFileError(pdf, "Missing encryption filter method.");
      return (false);
    }
    else
    {
      if (length < 40 || length > 128)
	length = 128;			// Default to 128 bits

      if (!strcmp(cfm, "V2"))
        pdf->encryption = PDFIO_ENCRYPTION_RC4_128;
      else if (!strcmp(cfm, "AESV2"))
        pdf->encryption = PDFIO_ENCRYPTION_AES_128;
    }
  }
  else if (version == 1 || version == 2)
  {
    if (revision == 2)
    {
      pdf->encryption = PDFIO_ENCRYPTION_RC4_40;
      length = 40;
    }
    else if (revision == 3)
    {
      pdf->encryption = PDFIO_ENCRYPTION_RC4_128;
      if (length < 40 || length > 128)
        length = 128;
    }
  }
  // TODO: Implement AES-256 - V6 R6

  PDFIO_DEBUG("_pdfioCryptoUnlock: encryption=%d, length=%d\n", pdf->encryption, length);

  if (pdf->encryption == PDFIO_ENCRYPTION_NONE)
  {
    _pdfioFileError(pdf, "Unsupported encryption V%d R%d.", version, revision);
    return (false);
  }

  // Grab the remaining values we need to unlock the PDF...
  pdf->file_keylen = (size_t)(length / 8);
  pdf->permissions = (pdfio_permission_t)pdfioDictGetNumber(encrypt_dict, "P");

  PDFIO_DEBUG("_pdfioCryptoUnlock: permissions=%d\n", pdf->permissions);

  owner_key = pdfioDictGetBinary(encrypt_dict, "O", &owner_keylen);
  user_key  = pdfioDictGetBinary(encrypt_dict, "U", &user_keylen);

  if (!owner_key)
  {
    _pdfioFileError(pdf, "Missing owner key, unable to unlock file.");
    return (false);
  }
  else if (owner_keylen < 32 || owner_keylen > sizeof(pdf->owner_key))
  {
    _pdfioFileError(pdf, "Bad %d bytes owner key, unable to unlock file.", (int)owner_keylen);
    return (false);
  }

  PDFIO_DEBUG("_pdfioCryptoUnlock: owner_key[%d]=%02X%02X%02X%02X...%02X%02X%02X%02X\n", (int)owner_keylen, owner_key[0], owner_key[1], owner_key[2], owner_key[3], owner_key[28], owner_key[29], owner_key[30], owner_key[31]);

  memcpy(pdf->owner_key, owner_key, owner_keylen);
  pdf->owner_keylen = owner_keylen;

  if (!user_key)
  {
    _pdfioFileError(pdf, "Missing user key, unable to unlock file.");
    return (false);
  }
  else if (user_keylen < 32 || user_keylen > sizeof(pdf->user_key))
  {
    _pdfioFileError(pdf, "Bad %d byte user key, unable to unlock file.", (int)user_keylen);
    return (false);
  }

  PDFIO_DEBUG("_pdfioCryptoUnlock: user_key[%d]=%02X%02X%02X%02X...%02X%02X%02X%02X\n", (int)user_keylen, user_key[0], user_key[1], user_key[2], user_key[3], user_key[28], user_key[29], user_key[30], user_key[31]);

  memcpy(pdf->user_key, user_key, user_keylen);
  pdf->user_keylen = user_keylen;

  if ((file_id = pdfioArrayGetBinary(pdf->id_array, 0, &file_idlen)) == NULL || file_idlen < 16)
  {
    _pdfioFileError(pdf, "Missing or bad file ID, unable to unlock file.");
    return (false);
  }

  // Generate a base hash from known values...
  _pdfioCryptoMD5Init(&md5);
  _pdfioCryptoMD5Append(&md5, pdf_passpad, 32);
  _pdfioCryptoMD5Append(&md5, file_id, file_idlen);
  _pdfioCryptoMD5Finish(&md5, file_digest);

  // Now try to unlock the PDF...
  for (tries = 0; tries < 4; tries ++)
  {
    if (pdf->encryption <= PDFIO_ENCRYPTION_AES_128)
    {
      uint8_t	pad[32],		// Padded password
		file_key[16],		// File key
		user_pad[32],		// Padded user password
		own_user_key[32],	// Calculated user key
		pdf_user_key[32];	// Decrypted user key

      // Pad the supplied password, if any...
      pad_password(password, pad);

      // Generate keys to see if things match...
      PDFIO_DEBUG("_pdfioCryptoUnlock: Trying %02X%02X%02X%02X...%02X%02X%02X%02X\n", pad[0], pad[1], pad[2], pad[3], pad[28], pad[29], pad[30], pad[31]);
      PDFIO_DEBUG("_pdfioCryptoUnlock: P=%d\n", pdf->permissions);
      PDFIO_DEBUG("_pdfioCryptoUnlock: Fid(%d)=%02X%02X%02X%02X...%02X%02X%02X%02X\n", (int)file_idlen, file_id[0], file_id[1], file_id[2], file_id[3], file_id[12], file_id[13], file_id[14], file_id[15]);

      make_owner_key(pdf->encryption, pad, pdf->owner_key, user_pad);
      PDFIO_DEBUG("_pdfioCryptoUnlock: Upad=%02X%02X%02X%02X...%02X%02X%02X%02X\n", user_pad[0], user_pad[1], user_pad[2], user_pad[3], user_pad[28], user_pad[29], user_pad[30], user_pad[31]);

      make_file_key(pdf->encryption, pdf->permissions, file_id, file_idlen, user_pad, pdf->owner_key, file_key);
      PDFIO_DEBUG("_pdfioCryptoUnlock: Fown=%02X%02X%02X%02X...%02X%02X%02X%02X\n", file_key[0], file_key[1], file_key[2], file_key[3], file_key[12], file_key[13], file_key[14], file_key[15]);

      make_user_key(file_id, file_idlen, own_user_key);

      PDFIO_DEBUG("_pdfioCryptoUnlock: U=%02X%02X%02X%02X...%02X%02X%02X%02X\n", pdf->user_key[0], pdf->user_key[1], pdf->user_key[2], pdf->user_key[3], pdf->user_key[28], pdf->user_key[29], pdf->user_key[30], pdf->user_key[31]);
      PDFIO_DEBUG("_pdfioCryptoUnlock: Uown=%02X%02X%02X%02X...%02X%02X%02X%02X\n", own_user_key[0], own_user_key[1], own_user_key[2], own_user_key[3], own_user_key[28], own_user_key[29], own_user_key[30], own_user_key[31]);

      if (!memcmp(own_user_key, pdf->user_key, sizeof(own_user_key)))
      {
        // Matches!
        memcpy(pdf->file_key, file_key, sizeof(pdf->file_key));
        return (true);
      }

     /*
      * Not the owner password, try the user password...
      */

      make_file_key(pdf->encryption, pdf->permissions, file_id, file_idlen, pad, pdf->owner_key, file_key);
      PDFIO_DEBUG("_pdfioCryptoUnlock: Fuse=%02X%02X%02X%02X...%02X%02X%02X%02X\n", file_key[0], file_key[1], file_key[2], file_key[3], file_key[12], file_key[13], file_key[14], file_key[15]);

      make_user_key(file_id, file_idlen, user_key);

      memcpy(pdf_user_key, pdf->user_key, sizeof(pdf_user_key));
      decrypt_user_key(pdf->encryption, file_key, pdf_user_key);

      PDFIO_DEBUG("_pdfioCryptoUnlock: Uuse=%02X%02X%02X%02X...%02X%02X%02X%02X\n", user_key[0], user_key[1], user_key[2], user_key[3], user_key[28], user_key[29], user_key[30], user_key[31]);
      PDFIO_DEBUG("_pdfioCryptoUnlock: Updf=%02X%02X%02X%02X...%02X%02X%02X%02X\n", pdf_user_key[0], pdf_user_key[1], pdf_user_key[2], pdf_user_key[3], pdf_user_key[28], pdf_user_key[29], pdf_user_key[30], pdf_user_key[31]);

      if (!memcmp(pad, pdf_user_key, 32) || !memcmp(user_key, pdf_user_key, 16))
      {
        // Matches!
        memcpy(pdf->file_key, file_key, sizeof(pdf->file_key));
        return (true);
      }
    }
    else
    {
      // TODO: Implement AES-256 security handler
    }

    // If we get here we need to try another password...
    if (password_cb)
      password = (password_cb)(password_data, pdf->filename);

    if (!password)
      break;
  }

  _pdfioFileError(pdf, "Unable to unlock PDF file.");

  return (false);
}


//
// 'decrypt_user_key()' - Decrypt the user key.
//

static void
decrypt_user_key(
    pdfio_encryption_t encryption,	// I  - Type of encryption
    const uint8_t      *file_key,	// I  - File encryption key
    uint8_t            user_key[32])	// IO - User key
{
  size_t	i, j;			// Looping vars
  _pdfio_rc4_t	rc4;			// RC4 encryption context


  if (encryption == PDFIO_ENCRYPTION_RC4_40)
  {
    // Encrypt the result once...
    _pdfioCryptoRC4Init(&rc4, file_key, 5);
    _pdfioCryptoRC4Crypt(&rc4, user_key, user_key, 32);
  }
  else
  {
    // Encrypt the result 20 times...
    uint8_t	key[16];		// Current encryption key

    for (i = 19; i > 0; i --)
    {
      // XOR each byte in the key with the loop counter...
      for (j = 0; j < 16; j ++)
	key[j] = (uint8_t)(file_key[j] ^ i);

      _pdfioCryptoRC4Init(&rc4, key, 16);
      _pdfioCryptoRC4Crypt(&rc4, user_key, user_key, 32);
    }

    _pdfioCryptoRC4Init(&rc4, file_key, 16);
    _pdfioCryptoRC4Crypt(&rc4, user_key, user_key, 32);
  }
}


//
// 'encrypt_user_key()' - Encrypt the user key.
//

static void
encrypt_user_key(
    pdfio_encryption_t encryption,	// I  - Type of encryption
    const uint8_t      *file_key,	// I  - File encryption key
    uint8_t            user_key[32])	// IO - User key
{
  size_t	i, j;			// Looping vars
  _pdfio_rc4_t	rc4;			// RC4 encryption context


  if (encryption == PDFIO_ENCRYPTION_RC4_40)
  {
    // Encrypt the result once...
    _pdfioCryptoRC4Init(&rc4, file_key, 5);
    _pdfioCryptoRC4Crypt(&rc4, user_key, user_key, 32);
  }
  else
  {
    // Encrypt the result 20 times...
    uint8_t	key[16];		// Current encryption key

    for (i = 0; i < 20; i ++)
    {
      // XOR each byte in the key with the loop counter...
      for (j = 0; j < 16; j ++)
	key[j] = (uint8_t)(file_key[j] ^ i);

      _pdfioCryptoRC4Init(&rc4, key, 16);
      _pdfioCryptoRC4Crypt(&rc4, user_key, user_key, 32);
    }
  }
}


//
// 'make_file_key()' - Make the file encryption key.
//

static void
make_file_key(
    pdfio_encryption_t  encryption,	// I - Type of encryption
    pdfio_permission_t  permissions,	// I - File permissions
    const unsigned char *file_id,	// I - File ID value
    size_t              file_idlen,	// I - Length of file ID
    const uint8_t       *user_pad,	// I - Padded user password
    const uint8_t       *owner_key,	// I - Owner key
    uint8_t             file_key[16])	// O - Encryption key
{
  size_t	i;			// Looping var
  uint8_t	perm_bytes[4];		// Permissions bytes
  _pdfio_md5_t	md5;			// MD5 context
  uint8_t	digest[16];		// 128-bit MD5 digest


  perm_bytes[0] = (uint8_t)permissions;
  perm_bytes[1] = (uint8_t)(permissions >> 8);
  perm_bytes[2] = (uint8_t)(permissions >> 16);
  perm_bytes[3] = (uint8_t)(permissions >> 24);

  _pdfioCryptoMD5Init(&md5);
  _pdfioCryptoMD5Append(&md5, user_pad, 32);
  _pdfioCryptoMD5Append(&md5, owner_key, 32);
  _pdfioCryptoMD5Append(&md5, perm_bytes, 4);
  _pdfioCryptoMD5Append(&md5, file_id, file_idlen);
  _pdfioCryptoMD5Finish(&md5, digest);

  if (encryption != PDFIO_ENCRYPTION_RC4_40)
  {
    // MD5 the result 50 times..
    for (i = 0; i < 50; i ++)
    {
      _pdfioCryptoMD5Init(&md5);
      _pdfioCryptoMD5Append(&md5, digest, 16);
      _pdfioCryptoMD5Finish(&md5, digest);
    }
  }

  memcpy(file_key, digest, 16);
}


//
// 'make_owner_key()' - Generate the (encrypted) owner key...
//

static void
make_owner_key(
    pdfio_encryption_t encryption,	// I - Type of encryption
    const uint8_t      *owner_pad,	// I - Padded owner password
    const uint8_t      *user_pad,	// I - Padded user password
    uint8_t            owner_key[32])	// O - Owner key value
{
  size_t	i, j;			// Looping vars
  _pdfio_md5_t	md5;			// MD5 context
  uint8_t	digest[16];		// 128-bit MD5 digest
  _pdfio_rc4_t	rc4;			// RC4 encryption context


  // Hash the owner password...
  _pdfioCryptoMD5Init(&md5);
  _pdfioCryptoMD5Append(&md5, owner_pad, 32);
  _pdfioCryptoMD5Finish(&md5, digest);

  if (encryption != PDFIO_ENCRYPTION_RC4_40)
  {
    for (i = 0; i < 50; i ++)
    {
      _pdfioCryptoMD5Init(&md5);
      _pdfioCryptoMD5Append(&md5, digest, 16);
      _pdfioCryptoMD5Finish(&md5, digest);
    }
  }

  // Copy and encrypt the padded user password...
  memcpy(owner_key, user_pad, 32);

  if (encryption == PDFIO_ENCRYPTION_RC4_40)
  {
    // Encrypt once...
    _pdfioCryptoRC4Init(&rc4, digest, 5);
    _pdfioCryptoRC4Crypt(&rc4, owner_key, owner_key, 32);
  }
  else
  {
    // Encrypt 20 times...
    uint8_t encrypt_key[16];		// RC4 encryption key

    for (i = 0; i < 20; i ++)
    {
      // XOR each byte in the digest with the loop counter to make a key...
      for (j = 0; j < sizeof(encrypt_key); j ++)
	encrypt_key[j] = (uint8_t)(digest[j] ^ i);

      _pdfioCryptoRC4Init(&rc4, encrypt_key, sizeof(encrypt_key));
      _pdfioCryptoRC4Crypt(&rc4, owner_key, owner_key, 32);
    }
  }
}


//
// 'make_user_key()' - Make the user key.
//

static void
make_user_key(
    const unsigned char *file_id,	// I - File ID value
    size_t              file_idlen,	// I - Length of file ID
    uint8_t             user_key[32])	// O - User key
{
  _pdfio_md5_t	md5;			// MD5 context


  // Generate a base hash from known values...
  _pdfioCryptoMD5Init(&md5);
  _pdfioCryptoMD5Append(&md5, pdf_passpad, 32);
  _pdfioCryptoMD5Append(&md5, file_id, file_idlen);
  _pdfioCryptoMD5Finish(&md5, user_key);

  memset(user_key + 16, 0, 16);
}


//
// 'pad_password()' - Generate a padded password.
//

static void
pad_password(const char *password,	// I - Password string or `NULL`
             uint8_t    pad[32])	// O - Padded password
{
  size_t	len;			// Length of password


  if (password)
  {
    // Use the specified password
    if ((len = strlen(password)) > 32)
      len = 32;
  }
  else
  {
    // No password
    len = 0;
  }

  if (len > 0)
    memcpy(pad, password, len);
  if (len < 32)
    memcpy(pad + len, pdf_passpad, 32 - len);
}




michaelrsweet-pdfio-db93555/pdfio-dict.c
//
// PDF dictionary functions for PDFio.
//
// Copyright © 2021 by Michael R Sweet.
//
// Licensed under Apache License v2.0.  See the file "LICENSE" for more
// information.
//

//
// Include necessary headers...
//

#include "pdfio-private.h"


//
// Local functions...
//

static int	compare_pairs(_pdfio_pair_t *a, _pdfio_pair_t *b);


//
// '_pdfioDictClear()' - Remove a key/value pair from a dictionary.
//

void
_pdfioDictClear(pdfio_dict_t *dict,	// I - Dictionary
                const char   *key)	// I - Key
{
  size_t	idx;			// Index into pairs
  _pdfio_pair_t	*pair,			// Current pair
		pkey;			// Search key


  PDFIO_DEBUG("_pdfioDictClear(dict=%p, key=\"%s\")\n", dict, key);

  // See if the key is already set...
  if (dict->num_pairs > 0)
  {
    pkey.key = key;

    if ((pair = (_pdfio_pair_t *)bsearch(&pkey, dict->pairs, dict->num_pairs, sizeof(_pdfio_pair_t), (int (*)(const void *, const void *))compare_pairs)) != NULL)
    {
      // Yes, remove it...
      if (pair->value.type == PDFIO_VALTYPE_BINARY)
        free(pair->value.value.binary.data);

      idx = (size_t)(pair - dict->pairs);
      dict->num_pairs --;

      if (idx < dict->num_pairs)
        memmove(pair, pair + 1, (dict->num_pairs - idx) * sizeof(_pdfio_pair_t));
    }
  }
}


//
// 'pdfioDictCopy()' - Copy a dictionary to a PDF file.
//

pdfio_dict_t *				// O - New dictionary
pdfioDictCopy(pdfio_file_t *pdf,	// I - PDF file
              pdfio_dict_t *dict)	// I - Original dictionary
{
  pdfio_dict_t		*ndict;		// New dictionary
  size_t		i;		// Looping var
  _pdfio_pair_t		*p;		// Current source pair
  const char		*key;		// Current destination key
  _pdfio_value_t	v;		// Current destination value


  PDFIO_DEBUG("pdfioDictCopy(pdf=%p, dict=%p(%p))\n", pdf, dict, dict ? dict->pdf : NULL);

  // Create the new dictionary...
  if ((ndict = pdfioDictCreate(pdf)) == NULL)
    return (NULL);

  // Pre-allocate the pairs array to make this a little faster...
  if ((ndict->pairs = (_pdfio_pair_t *)malloc(dict->num_pairs * sizeof(_pdfio_pair_t))) == NULL)
    return (NULL);			// Let pdfioFileClose do the cleanup...

  ndict->alloc_pairs = dict->num_pairs;

  // Copy and add each of the source dictionary's key/value pairs...
  for (i = dict->num_pairs, p = dict->pairs; i > 0; i --, p ++)
  {
    if (!strcmp(p->key, "Length") && p->value.type == PDFIO_VALTYPE_INDIRECT && dict->pdf != pdf)
    {
      // Don't use indirect stream lengths for copied objects...
      pdfio_obj_t *lenobj = pdfioFileFindObj(dict->pdf, p->value.value.indirect.number);
					// Length object

      v.type = PDFIO_VALTYPE_NUMBER;
      if (lenobj)
      {
        if (lenobj->value.type == PDFIO_VALTYPE_NONE)
          _pdfioObjLoad(lenobj);

	v.value.number = lenobj->value.value.number;
      }
      else
        v.value.number = 0.0;
    }
    else if (!_pdfioValueCopy(pdf, &v, dict->pdf, &p->value))
      return (NULL);			// Let pdfioFileClose do the cleanup...

    if (_pdfioStringIsAllocated(dict->pdf, p->key))
      key = pdfioStringCreate(pdf, p->key);
    else
      key = p->key;

    if (!key)
      return (NULL);			// Let pdfioFileClose do the cleanup...

    // Cannot fail since we already allocated space for the pairs...
    _pdfioDictSetValue(ndict, key, &v);
  }

  // Successfully copied the dictionary, so return it...
  return (ndict);
}


//
// 'pdfioDictCreate()' - Create a dictionary to hold key/value pairs.
//

pdfio_dict_t *				// O - New dictionary
pdfioDictCreate(pdfio_file_t *pdf)	// I - PDF file
{
  pdfio_dict_t	*dict;			// New dictionary


  if (!pdf)
    return (NULL);

  if ((dict = (pdfio_dict_t *)calloc(1, sizeof(pdfio_dict_t))) == NULL)
    return (NULL);

  dict->pdf = pdf;

  if (pdf->num_dicts >= pdf->alloc_dicts)
  {
    pdfio_dict_t **temp = (pdfio_dict_t **)realloc(pdf->dicts, (pdf->alloc_dicts + 16) * sizeof(pdfio_dict_t *));

    if (!temp)
    {
      free(dict);
      return (NULL);
    }

    pdf->dicts       = temp;
    pdf->alloc_dicts += 16;
  }

  pdf->dicts[pdf->num_dicts ++] = dict;

  return (dict);
}


//
// '_pdfioDictDebug()' - Dump a dictionary to stderr.
//

void
_pdfioDictDebug(pdfio_dict_t *dict,	// I - Dictionary
                FILE         *fp)	// I - Output file
{
  size_t	i;			// Looping var
  _pdfio_pair_t	*pair;			// Current pair


  for (i = dict->num_pairs, pair = dict->pairs; i > 0; i --, pair ++)
  {
    fprintf(fp, "/%s", pair->key);
    _pdfioValueDebug(&pair->value, fp);
  }
}


//
// '_pdfioDictDelete()' - Free the memory used by a dictionary.
//

void
_pdfioDictDelete(pdfio_dict_t *dict)	// I - Dictionary
{
  if (dict)
  {
    size_t	i;			// Looping var
    _pdfio_pair_t *pair;		// Current pair

    for (i = dict->num_pairs, pair = dict->pairs; i > 0; i --, pair ++)
    {
      if (pair->value.type == PDFIO_VALTYPE_BINARY)
        free(pair->value.value.binary.data);
    }

    free(dict->pairs);
  }

  free(dict);
}


//
// 'pdfioDictGetArray()' - Get a key array value from a dictionary.
//

pdfio_array_t *				// O - Value
pdfioDictGetArray(pdfio_dict_t *dict,	// I - Dictionary
                  const char   *key)	// I - Key
{
  _pdfio_value_t *value = _pdfioDictGetValue(dict, key);


  if (value && value->type == PDFIO_VALTYPE_ARRAY)
    return (value->value.array);
  else
    return (NULL);
}


//
// 'pdfioDictGetBinary()' - Get a key binary string value from a dictionary.
//

unsigned char *				// O - Value
pdfioDictGetBinary(pdfio_dict_t *dict,	// I - Dictionary
                   const char   *key,	// I - Key
                   size_t       *length)// O - Length of value
{
  _pdfio_value_t *value = _pdfioDictGetValue(dict, key);


  if (!length)
    return (NULL);

  if (value && value->type == PDFIO_VALTYPE_BINARY)
  {
    *length = value->value.binary.datalen;
    return (value->value.binary.data);
  }
  else if (value && value->type == PDFIO_VALTYPE_STRING)
  {
    *length = strlen(value->value.string);
    return ((unsigned char *)value->value.string);
  }
  else
  {
    *length = 0;
    return (NULL);
  }
}


//
// 'pdfioDictGetBoolean()' - Get a key boolean value from a dictionary.
//

bool					// O - Value
pdfioDictGetBoolean(pdfio_dict_t *dict,	// I - Dictionary
                    const char   *key)	// I - Key
{
  _pdfio_value_t *value = _pdfioDictGetValue(dict, key);


  if (value && value->type == PDFIO_VALTYPE_BOOLEAN)
    return (value->value.boolean);
  else
    return (false);
}


//
// 'pdfioDictGetDate()' - Get a date value from a dictionary.
//

time_t					// O - Value
pdfioDictGetDate(pdfio_dict_t *dict,	// I - Dictionary
                 const char   *key)	// I - Key
{
  _pdfio_value_t *value = _pdfioDictGetValue(dict, key);


  if (value && value->type == PDFIO_VALTYPE_DATE)
    return (value->value.date);
  else
    return (0);
}


//
// 'pdfioDictGetDict()' - Get a key dictionary value from a dictionary.
//

pdfio_dict_t *				// O - Value
pdfioDictGetDict(pdfio_dict_t *dict,	// I - Dictionary
                 const char   *key)	// I - Key
{
  _pdfio_value_t *value = _pdfioDictGetValue(dict, key);


  if (value && value->type == PDFIO_VALTYPE_DICT)
    return (value->value.dict);
  else
    return (NULL);
}


//
// 'pdfioDictGetName()' - Get a key name value from a dictionary.
//

const char *				// O - Value
pdfioDictGetName(pdfio_dict_t *dict,	// I - Dictionary
                 const char   *key)	// I - Key
{
  _pdfio_value_t *value = _pdfioDictGetValue(dict, key);


  if (value && value->type == PDFIO_VALTYPE_NAME)
    return (value->value.name);
  else
    return (NULL);
}


//
// 'pdfioDictGetNumber()' - Get a key number value from a dictionary.
//

double					// O - Value
pdfioDictGetNumber(pdfio_dict_t *dict,	// I - Dictionary
                   const char   *key)	// I - Key
{
  _pdfio_value_t *value = _pdfioDictGetValue(dict, key);


  if (value && value->type == PDFIO_VALTYPE_NUMBER)
    return (value->value.number);
  else
    return (0.0);
}


//
// 'pdfioDictGetObj()' - Get a key indirect object value from a dictionary.
//

pdfio_obj_t *				// O - Value
pdfioDictGetObj(pdfio_dict_t *dict,	// I - Dictionary
                const char   *key)	// I - Key
{
  _pdfio_value_t *value = _pdfioDictGetValue(dict, key);


  if (value && value->type == PDFIO_VALTYPE_INDIRECT)
    return (pdfioFileFindObj(dict->pdf, value->value.indirect.number));
  else
    return (NULL);
}


//
// 'pdfioDictGetRect()' - Get a key rectangle value from a dictionary.
//

pdfio_rect_t *				// O - Rectangle
pdfioDictGetRect(pdfio_dict_t *dict,	// I - Dictionary
                 const char   *key,	// I - Key
                 pdfio_rect_t *rect)	// I - Rectangle
{
  _pdfio_value_t *value = _pdfioDictGetValue(dict, key);


  if (value && value->type == PDFIO_VALTYPE_ARRAY && pdfioArrayGetSize(value->value.array) == 4)
  {
    rect->x1 = pdfioArrayGetNumber(value->value.array, 0);
    rect->y1 = pdfioArrayGetNumber(value->value.array, 1);
    rect->x2 = pdfioArrayGetNumber(value->value.array, 2);
    rect->y2 = pdfioArrayGetNumber(value->value.array, 3);
    return (rect);
  }
  else
  {
    memset(rect, 0, sizeof(pdfio_rect_t));
    return (NULL);
  }
}


//
// 'pdfioDictGetString()' - Get a key string value from a dictionary.
//

const char *				// O - Value
pdfioDictGetString(pdfio_dict_t *dict,	// I - Dictionary
                   const char   *key)	// I - Key
{
  _pdfio_value_t *value = _pdfioDictGetValue(dict, key);


  if (value && value->type == PDFIO_VALTYPE_STRING)
    return (value->value.string);
  else
    return (NULL);
}


//
// 'pdfioDictGetType()' - Get a key value type from a dictionary.
//

pdfio_valtype_t				// O - Value type
pdfioDictGetType(pdfio_dict_t *dict,	// I - Dictionary
                 const char   *key)	// I - Key
{
  _pdfio_value_t *value = _pdfioDictGetValue(dict, key);


  return (value ? value->type : PDFIO_VALTYPE_NONE);
}


//
// '_pdfioDictGetValue()' - Get a key value from a dictionary.
//

_pdfio_value_t *			// O - Value or `NULL` on error
_pdfioDictGetValue(pdfio_dict_t *dict,	// I - Dictionary
                   const char   *key)	// I - Key
{
  _pdfio_pair_t	temp,			// Search key
		*match;			// Matching key pair


  PDFIO_DEBUG("_pdfioDictGetValue(dict=%p, key=\"%s\")\n", dict, key);

  if (!dict || !dict->num_pairs || !key)
  {
    PDFIO_DEBUG("_pdfioDictGetValue: Returning NULL.\n");
    return (NULL);
  }

  temp.key = key;

  if ((match = bsearch(&temp, dict->pairs, dict->num_pairs, sizeof(_pdfio_pair_t), (int (*)(const void *, const void *))compare_pairs)) != NULL)
  {
    PDFIO_DEBUG("_pdfioDictGetValue: Match, returning ");
    PDFIO_DEBUG_VALUE(&(match->value));
    PDFIO_DEBUG(".\n");
    return (&(match->value));
  }
  else
  {
    PDFIO_DEBUG("_pdfioDictGetValue: No match, returning NULL.\n");
    return (NULL);
  }
}


//
// '_pdfioDictRead()' - Read a dictionary from a PDF file.
//
// At this point we've seen the initial "<<"...
//

pdfio_dict_t *				// O - New dictionary
_pdfioDictRead(pdfio_file_t   *pdf,	// I - PDF file
               pdfio_obj_t    *obj,	// I - Object, if any
               _pdfio_token_t *tb,	// I - Token buffer/stack
               size_t         depth)	// I - Depth of dictionary
{
  pdfio_dict_t		*dict;		// New dictionary
  char			key[256];	// Dictionary key
  _pdfio_value_t	value;		// Dictionary value


  PDFIO_DEBUG("_pdfioDictRead(pdf=%p)\n", pdf);

  // Create a dictionary and start reading...
  if ((dict = pdfioDictCreate(pdf)) == NULL)
    return (NULL);

  while (_pdfioTokenGet(tb, key, sizeof(key)))
  {
    // Get the next key or end-of-dictionary...
    if (!strcmp(key, ">>"))
    {
      // End of dictionary...
      return (dict);
    }
    else if (key[0] != '/')
    {
      _pdfioFileError(pdf, "Invalid dictionary contents.");
      break;
    }

    // Then get the next value...
    if (!_pdfioValueRead(pdf, obj, tb, &value, depth))
    {
      _pdfioFileError(pdf, "Missing value for dictionary key.");
      break;
    }

    if (!_pdfioDictSetValue(dict, pdfioStringCreate(pdf, key + 1), &value))
      break;

//    PDFIO_DEBUG("_pdfioDictRead: Set %s.\n", key);
  }

  // Dictionary is invalid - pdfioFileClose will free the memory, return NULL
  // to indicate an error...
  return (NULL);
}


//
// 'pdfioDictSetArray()' - Set a key array in a dictionary.
//

bool					// O - `true` on success, `false` on failure
pdfioDictSetArray(pdfio_dict_t  *dict,	// I - Dictionary
                  const char    *key,	// I - Key
                  pdfio_array_t *value)	// I - Value
{
  _pdfio_value_t temp;			// New value


  // Range check input...
  if (!dict || !key || !value)
    return (false);

  // Set the key/value pair...
  temp.type        = PDFIO_VALTYPE_ARRAY;
  temp.value.array = value;

  return (_pdfioDictSetValue(dict, key, &temp));
}


//
// 'pdfioDictSetBinary()' - Set a key binary string in a dictionary.
//


bool					// O - `true` on success, `false` on failure
pdfioDictSetBinary(
    pdfio_dict_t        *dict,		// I - Dictionary
    const char          *key,		// I - Key
    const unsigned char *value,		// I - Value
    size_t              valuelen)	// I - Length of value
{
  _pdfio_value_t temp;			// New value


  // Range check input...
  if (!dict || !key || !value || !valuelen)
    return (false);

  // Set the key/value pair...
  temp.type                 = PDFIO_VALTYPE_BINARY;
  temp.value.binary.datalen = valuelen;

  if ((temp.value.binary.data = (unsigned char *)malloc(valuelen)) == NULL)
    return (false);

  memcpy(temp.value.binary.data, value, valuelen);

  if (!_pdfioDictSetValue(dict, key, &temp))
  {
    free(temp.value.binary.data);
    return (false);
  }

  return (true);
}


//
// 'pdfioDictSetBoolean()' - Set a key boolean in a dictionary.
//

bool					// O - `true` on success, `false` on failure
pdfioDictSetBoolean(pdfio_dict_t *dict,	// I - Dictionary
                    const char   *key,	// I - Key
                    bool         value)	// I - Value
{
  _pdfio_value_t temp;			// New value


  // Range check input...
  if (!dict || !key)
    return (false);

  // Set the key/value pair...
  temp.type          = PDFIO_VALTYPE_BOOLEAN;
  temp.value.boolean = value;

  return (_pdfioDictSetValue(dict, key, &temp));
}


//
// 'pdfioDictSetDate()' - Set a date value in a dictionary.
//

bool					// O - `true` on success, `false` on failure
pdfioDictSetDate(pdfio_dict_t *dict,	// I - Dictionary
                 const char   *key,	// I - Key
                 time_t       value)	// I - Value
{
  _pdfio_value_t temp;			// New value


  // Range check input...
  if (!dict || !key)
    return (false);

  // Set the key/value pair...
  temp.type       = PDFIO_VALTYPE_DATE;
  temp.value.date = value;

  return (_pdfioDictSetValue(dict, key, &temp));
}


//
// 'pdfioDictSetDict()' - Set a key dictionary in a dictionary.
//

bool					// O - `true` on success, `false` on failure
pdfioDictSetDict(pdfio_dict_t *dict,	// I - Dictionary
                 const char   *key,	// I - Key
                 pdfio_dict_t *value)	// I - Value
{
  _pdfio_value_t temp;			// New value


  // Range check input...
  if (!dict || !key || !value)
    return (false);

  // Set the key/value pair...
  temp.type       = PDFIO_VALTYPE_DICT;
  temp.value.dict = value;

  return (_pdfioDictSetValue(dict, key, &temp));
}


//
// 'pdfioDictSetName()' - Set a key name in a dictionary.
//

bool					// O - `true` on success, `false` on failure
pdfioDictSetName(pdfio_dict_t  *dict,	// I - Dictionary
                 const char    *key,	// I - Key
                 const char    *value)	// I - Value
{
  _pdfio_value_t temp;			// New value


  // Range check input...
  if (!dict || !key || !value)
    return (false);

  // Set the key/value pair...
  temp.type       = PDFIO_VALTYPE_NAME;
  temp.value.name = value;

  return (_pdfioDictSetValue(dict, key, &temp));
}


//
// 'pdfioDictSetNull()' - Set a key null in a dictionary.
//

bool					// O - `true` on success, `false` on failure
pdfioDictSetNull(pdfio_dict_t *dict,	// I - Dictionary
		 const char   *key)	// I - Key
{
  _pdfio_value_t temp;			// New value


  // Range check input...
  if (!dict || !key)
    return (false);

  // Set the key/value pair...
  temp.type = PDFIO_VALTYPE_NULL;

  return (_pdfioDictSetValue(dict, key, &temp));
}


//
// 'pdfioDictSetNumber()' - Set a key number in a dictionary.
//

bool					// O - `true` on success, `false` on failure
pdfioDictSetNumber(pdfio_dict_t  *dict,	// I - Dictionary
                   const char    *key,	// I - Key
                   double         value)	// I - Value
{
  _pdfio_value_t temp;			// New value


  // Range check input...
  if (!dict || !key)
    return (false);

  // Set the key/value pair...
  temp.type         = PDFIO_VALTYPE_NUMBER;
  temp.value.number = value;

  return (_pdfioDictSetValue(dict, key, &temp));
}


//
// 'pdfioDictSetObj()' - Set a key indirect object reference in a dictionary.
//

bool					// O - `true` on success, `false` on failure
pdfioDictSetObj(pdfio_dict_t *dict,	// I - Dictionary
                const char    *key,	// I - Key
                pdfio_obj_t   *value)	// I - Value
{
  _pdfio_value_t temp;			// New value


  // Range check input...
  if (!dict || !key || !value)
    return (false);

  // Set the key/value pair...
  temp.type                      = PDFIO_VALTYPE_INDIRECT;
  temp.value.indirect.number     = value->number;
  temp.value.indirect.generation = value->generation;

  return (_pdfioDictSetValue(dict, key, &temp));
}


//
// 'pdfioDictSetRect()' - Set a key rectangle in a dictionary.
//

bool					// O - `true` on success, `false` on failure
pdfioDictSetRect(pdfio_dict_t *dict,	// I - Dictionary
                 const char   *key,	// I - Key
                 pdfio_rect_t *value)	// I - Value
{
  _pdfio_value_t temp;			// New value


  // Range check input...
  if (!dict || !key || !value)
    return (false);

  // Set the key/value pair...
  temp.type        = PDFIO_VALTYPE_ARRAY;
  temp.value.array = pdfioArrayCreate(dict->pdf);

  pdfioArrayAppendNumber(temp.value.array, value->x1);
  pdfioArrayAppendNumber(temp.value.array, value->y1);
  pdfioArrayAppendNumber(temp.value.array, value->x2);
  pdfioArrayAppendNumber(temp.value.array, value->y2);

  return (_pdfioDictSetValue(dict, key, &temp));
}


//
// 'pdfioDictSetString()' - Set a key literal string in a dictionary.
//

bool					// O - `true` on success, `false` on failure
pdfioDictSetString(pdfio_dict_t  *dict,	// I - Dictionary
                  const char     *key,	// I - Key
                  const char     *value)// I - Value
{
  _pdfio_value_t temp;			// New value


  // Range check input...
  if (!dict || !key || !value)
    return (false);

  // Set the key/value pair...
  temp.type         = PDFIO_VALTYPE_STRING;
  temp.value.string = value;

  return (_pdfioDictSetValue(dict, key, &temp));
}


//
// 'pdfioDictSetStringf()' - Set a key formatted string in a dictionary.
//

bool					// O - `true` on success, `false` on failure
pdfioDictSetStringf(
    pdfio_dict_t  *dict,		// I - Dictionary
    const char    *key,			// I - Key
    const char    *format,		// I - `printf`-style format string
    ...)				// I - Additional arguments as needed
{
  char		buffer[8192];		// String buffer
  va_list	ap;			// Argument list


  // Range check input...
  if (!dict || !key || !format)
    return (false);

  // Set the key/value pair...
  va_start(ap, format);
  vsnprintf(buffer, sizeof(buffer), format, ap);
  va_end(ap);

  return (pdfioDictSetString(dict, key, buffer));
}


//
// '_pdfioDictSetValue()' - Set a key value in a dictionary.
//

bool					// O - `true` on success, `false` on failure
_pdfioDictSetValue(
    pdfio_dict_t   *dict,		// I - Dictionary
    const char     *key,		// I - Key
    _pdfio_value_t *value)		// I - Value
{
  _pdfio_pair_t	*pair;			// Current pair


  PDFIO_DEBUG("_pdfioDictSetValue(dict=%p, key=\"%s\", value=%p)\n", dict, key, (void *)value);

  // See if the key is already set...
  if (dict->num_pairs > 0)
  {
    _pdfio_pair_t	pkey;		// Search key

    pkey.key = key;

    if ((pair = (_pdfio_pair_t *)bsearch(&pkey, dict->pairs, dict->num_pairs, sizeof(_pdfio_pair_t), (int (*)(const void *, const void *))compare_pairs)) != NULL)
    {
      // Yes, replace the value...
      PDFIO_DEBUG("_pdfioDictSetValue: Replacing existing value.\n");
      if (pair->value.type == PDFIO_VALTYPE_BINARY)
        free(pair->value.value.binary.data);
      pair->value = *value;
      return (true);
    }
  }

  // Nope, add a pair...
  if (dict->num_pairs >= dict->alloc_pairs)
  {
    // Expand the dictionary...
    _pdfio_pair_t *temp = (_pdfio_pair_t *)realloc(dict->pairs, (dict->alloc_pairs + 8) * sizeof(_pdfio_pair_t));

    if (!temp)
    {
      PDFIO_DEBUG("_pdfioDictSetValue: Out of memory.\n");
      return (false);
    }

    dict->pairs       = temp;
    dict->alloc_pairs += 8;
  }

  pair = dict->pairs + dict->num_pairs;
  dict->num_pairs ++;

  pair->key   = key;
  pair->value = *value;

  // Re-sort the dictionary and return...
  if (dict->num_pairs > 1 && compare_pairs(pair - 1, pair) > 0)
    qsort(dict->pairs, dict->num_pairs, sizeof(_pdfio_pair_t), (int (*)(const void *, const void *))compare_pairs);

#ifdef DEBUG
  PDFIO_DEBUG("_pdfioDictSetValue(%p): %lu pairs\n", (void *)dict, (unsigned long)dict->num_pairs);
  PDFIO_DEBUG("_pdfioDictSetValue(%p): ", (void *)dict);
  PDFIO_DEBUG_DICT(dict);
  PDFIO_DEBUG("\n");
#endif // DEBUG

  return (true);
}


//
// '_pdfioDictWrite()' - Write a dictionary to a PDF file.
//

bool					// O - `true` on success, `false` on failure
_pdfioDictWrite(pdfio_dict_t *dict,	// I - Dictionary
		pdfio_obj_t  *obj,	// I - Object, if any
                off_t        *length)	// I - Offset to length value
{
  pdfio_file_t	*pdf = dict->pdf;	// PDF file
  size_t	i;			// Looping var
  _pdfio_pair_t	*pair;			// Current key/value pair


  if (length)
    *length = 0;

  // Dictionaries are bounded by "<<" and ">>"...
  if (!_pdfioFilePuts(pdf, "<<"))
    return (false);

  // Write all of the key/value pairs...
  for (i = dict->num_pairs, pair = dict->pairs; i > 0; i --, pair ++)
  {
    if (!_pdfioFilePrintf(pdf, "/%s", pair->key))
      return (false);

    if (length && !strcmp(pair->key, "Length") && pair->value.type == PDFIO_VALTYPE_NUMBER && pair->value.value.number <= 0.0)
    {
      // Writing an object dictionary with an undefined length
      *length = _pdfioFileTell(pdf) + 1;
      if (!_pdfioFilePuts(pdf, " 9999999999"))
        return (false);
    }
    else if (!_pdfioValueWrite(pdf, obj, &pair->value, NULL))
      return (false);
  }

  // Close it up...
  return (_pdfioFilePuts(pdf, ">>"));
}


//
// 'compare_pairs()' - Compare the keys for two pairs.
//

static int				// O - Result of comparison
compare_pairs(_pdfio_pair_t *a,		// I - First pair
              _pdfio_pair_t *b)		// I - Second pair
{
  return (strcmp(a->key, b->key));
}
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//
// PDF file functions for PDFio.
//
// Copyright © 2021 by Michael R Sweet.
//
// Licensed under Apache License v2.0.  See the file "LICENSE" for more
// information.
//

//
// Include necessary headers...
//

#include "pdfio-private.h"
#ifndef O_BINARY
#  define O_BINARY 0
#endif // !O_BINARY


//
// Local functions...
//

static pdfio_obj_t	*add_obj(pdfio_file_t *pdf, size_t number, unsigned short generation, off_t offset);
static int		compare_objmaps(_pdfio_objmap_t *a, _pdfio_objmap_t *b);
static int		compare_objs(pdfio_obj_t **a, pdfio_obj_t **b);
static bool		load_obj_stream(pdfio_obj_t *obj);
static bool		load_pages(pdfio_file_t *pdf, pdfio_obj_t *obj, size_t depth);
static bool		load_xref(pdfio_file_t *pdf, off_t xref_offset, pdfio_password_cb_t password_cb, void *password_data);
static bool		write_catalog(pdfio_file_t *pdf);
static bool		write_pages(pdfio_file_t *pdf);
static bool		write_trailer(pdfio_file_t *pdf);


//
// '_pdfioFileAddMappedObj()' - Add a mapped object.
//

bool					// O - `true` on success, `false` on failure
_pdfioFileAddMappedObj(
    pdfio_file_t *pdf,			// I - Destination PDF file
    pdfio_obj_t  *dst_obj,		// I - Destination object
    pdfio_obj_t  *src_obj)		// I - Source object
{
  _pdfio_objmap_t	*map;		// Object map


  // Allocate memory as needed...
  if (pdf->num_objmaps >= pdf->alloc_objmaps)
  {
    if ((map = realloc(pdf->objmaps, (pdf->alloc_objmaps + 16) * sizeof(_pdfio_objmap_t))) == NULL)
    {
      _pdfioFileError(pdf, "Unable to allocate memory for object map.");
      return (false);
    }

    pdf->alloc_objmaps += 16;
    pdf->objmaps       = map;
  }

  // Add an object to the end...
  map = pdf->objmaps + pdf->num_objmaps;
  pdf->num_objmaps ++;

  map->obj        = dst_obj;
  map->src_pdf    = src_obj->pdf;
  map->src_number = src_obj->number;

  // Sort as needed...
  if (pdf->num_objmaps > 1 && compare_objmaps(map, pdf->objmaps + pdf->num_objmaps - 2) < 0)
    qsort(pdf->objmaps, pdf->num_objmaps, sizeof(_pdfio_objmap_t), (int (*)(const void *, const void *))compare_objmaps);

  return (true);
}


//
// '_pdfioFileAddPage()' - Add a page to a PDF file.
//

bool					// O - `true` on success and `false` on failure
_pdfioFileAddPage(pdfio_file_t *pdf,	// I - PDF file
                  pdfio_obj_t  *obj)	// I - Page object
{
  // Add the page to the array of pages...
  if (pdf->num_pages >= pdf->alloc_pages)
  {
    pdfio_obj_t **temp = (pdfio_obj_t **)realloc(pdf->pages, (pdf->alloc_pages + 16) * sizeof(pdfio_obj_t *));

    if (!temp)
    {
      _pdfioFileError(pdf, "Unable to allocate memory for pages.");
      return (false);
    }

    pdf->alloc_pages += 16;
    pdf->pages       = temp;
  }

  pdf->pages[pdf->num_pages ++] = obj;

  return (true);
}


//
// 'pdfioFileClose()' - Close a PDF file and free all memory used for it.
//

bool					// O - `true` on success and `false` on failure
pdfioFileClose(pdfio_file_t *pdf)	// I - PDF file
{
  bool		ret = true;		// Return value
  size_t	i;			// Looping var


  // Range check input
  if (!pdf)
    return (false);

  // Close the file itself...
  if (pdf->mode == _PDFIO_MODE_WRITE)
  {
    ret = false;

    if (pdfioObjClose(pdf->info_obj))
      if (write_pages(pdf))
	if (write_catalog(pdf))
	  if (write_trailer(pdf))
	    ret = _pdfioFileFlush(pdf);
  }

  if (pdf->fd >= 0 && close(pdf->fd) < 0)
    ret = false;

  // Free all data...
  free(pdf->filename);
  free(pdf->version);

  for (i = 0; i < pdf->num_arrays; i ++)
    _pdfioArrayDelete(pdf->arrays[i]);
  free(pdf->arrays);

  for (i = 0; i < pdf->num_dicts; i ++)
    _pdfioDictDelete(pdf->dicts[i]);
  free(pdf->dicts);

  for (i = 0; i < pdf->num_objs; i ++)
    _pdfioObjDelete(pdf->objs[i]);
  free(pdf->objs);

  free(pdf->objmaps);

  free(pdf->pages);

  for (i = 0; i < pdf->num_strings; i ++)
    free(pdf->strings[i]);
  free(pdf->strings);

  free(pdf);

  return (ret);
}


//
// 'pdfioFileCreate()' - Create a PDF file.
//
// This function creates a new PDF file.  The "filename" argument specifies the
// name of the PDF file to create.
//
// The "version" argument specifies the PDF version number for the file or
// `NULL` for the default ("2.0").
//
// The "media_box" and "crop_box" arguments specify the default MediaBox and
// CropBox for pages in the PDF file - if `NULL` then a default "Universal" size
// of 8.27x11in (the intersection of US Letter and ISO A4) is used.
//
// The "error_cb" and "error_data" arguments specify an error handler callback
// and its data pointer - if `NULL` the default error handler is used that
// writes error messages to `stderr`.
//

pdfio_file_t *				// O - PDF file or `NULL` on error
pdfioFileCreate(
    const char       *filename,		// I - Filename
    const char       *version,		// I - PDF version number or `NULL` for default (2.0)
    pdfio_rect_t     *media_box,	// I - Default MediaBox for pages
    pdfio_rect_t     *crop_box,		// I - Default CropBox for pages
    pdfio_error_cb_t error_cb,		// I - Error callback or `NULL` for default
    void             *error_data)	// I - Error callback data, if any
{
  pdfio_file_t	*pdf;			// PDF file
  pdfio_dict_t	*dict;			// Dictionary for pages object
  pdfio_dict_t	*info_dict;		// Dictionary for information object
  unsigned char	id_value[16];		// File ID value


  // Range check input...
  if (!filename)
    return (NULL);

  if (!version)
    version = "2.0";

  if (!error_cb)
  {
    error_cb   = _pdfioFileDefaultError;
    error_data = NULL;
  }

  // Allocate a PDF file structure...
  if ((pdf = (pdfio_file_t *)calloc(1, sizeof(pdfio_file_t))) == NULL)
  {
    pdfio_file_t temp;			// Dummy file
    char	message[8192];		// Message string

    temp.filename = (char *)filename;
    snprintf(message, sizeof(message), "Unable to allocate memory for PDF file - %s", strerror(errno));
    (error_cb)(&temp, message, error_data);
    return (NULL);
  }

  pdf->filename    = strdup(filename);
  pdf->version     = strdup(version);
  pdf->mode        = _PDFIO_MODE_WRITE;
  pdf->error_cb    = error_cb;
  pdf->error_data  = error_data;
  pdf->permissions = PDFIO_PERMISSION_ALL;
  pdf->bufptr      = pdf->buffer;
  pdf->bufend      = pdf->buffer + sizeof(pdf->buffer);

  if (media_box)
  {
    pdf->media_box = *media_box;
  }
  else
  {
    // Default to "universal" size (intersection of A4 and US Letter)
    pdf->media_box.x2 = 210.0 * 72.0f / 25.4f;
    pdf->media_box.y2 = 11.0f * 72.0f;
  }

  if (crop_box)
  {
    pdf->crop_box = *crop_box;
  }
  else
  {
    // Default to "universal" size (intersection of A4 and US Letter)
    pdf->crop_box.x2 = 210.0 * 72.0f / 25.4f;
    pdf->crop_box.y2 = 11.0f * 72.0f;
  }

  // Create the file...
  if ((pdf->fd = open(filename, O_WRONLY | O_BINARY | O_CREAT | O_TRUNC, 0666)) < 0)
  {
    _pdfioFileError(pdf, "Unable to create file - %s", strerror(errno));
    free(pdf->filename);
    free(pdf->version);
    free(pdf);
    return (NULL);
  }

  // Write a standard PDF header...
  if (!_pdfioFilePrintf(pdf, "%%PDF-%s\n%%\342\343\317\323\n", version))
  {
    pdfioFileClose(pdf);
    unlink(filename);
    return (NULL);
  }

  // Create the pages object...
  if ((dict = pdfioDictCreate(pdf)) == NULL)
  {
    pdfioFileClose(pdf);
    unlink(filename);
    return (NULL);
  }

  pdfioDictSetName(dict, "Type", "Pages");

  if ((pdf->pages_obj = pdfioFileCreateObj(pdf, dict)) == NULL)
  {
    pdfioFileClose(pdf);
    unlink(filename);
    return (NULL);
  }

  // Create the info object...
  if ((info_dict = pdfioDictCreate(pdf)) == NULL)
  {
    pdfioFileClose(pdf);
    unlink(filename);
    return (NULL);
  }

  pdfioDictSetDate(info_dict, "CreationDate", time(NULL));
  pdfioDictSetString(info_dict, "Producer", "pdfio/" PDFIO_VERSION);

  if ((pdf->info_obj = pdfioFileCreateObj(pdf, info_dict)) == NULL)
  {
    pdfioFileClose(pdf);
    unlink(filename);
    return (NULL);
  }

  // Create random file ID values...
  _pdfioCryptoMakeRandom(id_value, sizeof(id_value));

  if ((pdf->id_array = pdfioArrayCreate(pdf)) != NULL)
  {
    pdfioArrayAppendBinary(pdf->id_array, id_value, sizeof(id_value));
    pdfioArrayAppendBinary(pdf->id_array, id_value, sizeof(id_value));
  }

  return (pdf);
}


//
// 'pdfioFileCreateArrayObj()' - Create a new object in a PDF file containing an array.
//
// This function creates a new object with an array value in a PDF file.
// You must call @link pdfioObjClose@ to write the object to the file.
//

pdfio_obj_t *				// O - New object
pdfioFileCreateArrayObj(
    pdfio_file_t  *pdf,			// I - PDF file
    pdfio_array_t *array)		// I - Object array
{
  _pdfio_value_t	value;		// Object value


  // Range check input...
  if (!pdf || !array)
    return (NULL);

  value.type        = PDFIO_VALTYPE_ARRAY;
  value.value.array = array;

  return (_pdfioFileCreateObj(pdf, array->pdf, &value));
}


//
// 'pdfioFileCreateObj()' - Create a new object in a PDF file.
//

pdfio_obj_t *				// O - New object
pdfioFileCreateObj(
    pdfio_file_t *pdf,			// I - PDF file
    pdfio_dict_t *dict)			// I - Object dictionary
{
  _pdfio_value_t	value;		// Object value


  // Range check input...
  if (!pdf || !dict)
    return (NULL);

  value.type       = PDFIO_VALTYPE_DICT;
  value.value.dict = dict;

  return (_pdfioFileCreateObj(pdf, dict->pdf, &value));
}


//
// '_pdfioFileCreateObj()' - Create a new object in a PDF file with a value.
//

pdfio_obj_t *				// O - New object
_pdfioFileCreateObj(
    pdfio_file_t   *pdf,		// I - PDF file
    pdfio_file_t   *srcpdf,		// I - Source PDF file, if any
    _pdfio_value_t *value)		// I - Object dictionary
{
  pdfio_obj_t	*obj;			// New object


  // Range check input...
  if (!pdf)
    return (NULL);

  if (pdf->mode != _PDFIO_MODE_WRITE)
    return (NULL);

  // Allocate memory for the object...
  if ((obj = (pdfio_obj_t *)calloc(1, sizeof(pdfio_obj_t))) == NULL)
  {
    _pdfioFileError(pdf, "Unable to allocate memory for object - %s", strerror(errno));
    return (NULL);
  }

  // Expand the objects array as needed
  if (pdf->num_objs >= pdf->alloc_objs)
  {
    pdfio_obj_t **temp = (pdfio_obj_t **)realloc(pdf->objs, (pdf->alloc_objs + 32) * sizeof(pdfio_obj_t *));

    if (!temp)
    {
      _pdfioFileError(pdf, "Unable to allocate memory for object - %s", strerror(errno));
      free(obj);
      return (NULL);
    }

    pdf->objs       = temp;
    pdf->alloc_objs += 32;
  }

  pdf->objs[pdf->num_objs ++] = obj;

  // Initialize the object...
  obj->pdf    = pdf;
  obj->number = pdf->num_objs;

  if (value)
    _pdfioValueCopy(pdf, &obj->value, srcpdf, value);

  // Don't write anything just yet...
  return (obj);
}


//
// 'pdfioFileCreateOutput()' - Create a PDF file through an output callback.
//
// This function creates a new PDF file that is streamed though an output
// callback.  The "output_cb" and "output_ctx" arguments specify the output
// callback and its context pointer which is called whenever data needs to be
// written:
//
// ```
// ssize_t
// output_cb(void *output_ctx, const void *buffer, size_t bytes)
// {
//   // Write buffer to output and return the number of bytes written
// }
// ```
//
// The "version" argument specifies the PDF version number for the file or
// `NULL` for the default ("2.0").
//
// The "media_box" and "crop_box" arguments specify the default MediaBox and
// CropBox for pages in the PDF file - if `NULL` then a default "Universal" size
// of 8.27x11in (the intersection of US Letter and ISO A4) is used.
//
// The "error_cb" and "error_data" arguments specify an error handler callback
// and its data pointer - if `NULL` the default error handler is used that
// writes error messages to `stderr`.
//
// > *Note*: Files created using this API are slightly larger than those
// > created using the @link pdfioFileCreate@ function since stream lengths are
// > stored as indirect object references.
//

pdfio_file_t *				// O - PDF file or `NULL` on error
pdfioFileCreateOutput(
    pdfio_output_cb_t output_cb,	// I - Output callback
    void              *output_ctx,	// I - Output context
    const char        *version,		// I - PDF version number or `NULL` for default (2.0)
    pdfio_rect_t      *media_box,	// I - Default MediaBox for pages
    pdfio_rect_t      *crop_box,	// I - Default CropBox for pages
    pdfio_error_cb_t  error_cb,		// I - Error callback or `NULL` for default
    void              *error_data)	// I - Error callback data, if any
{
  pdfio_file_t	*pdf;			// PDF file
  pdfio_dict_t	*dict;			// Dictionary for pages object
  pdfio_dict_t	*info_dict;		// Dictionary for information object
  unsigned char	id_value[16];		// File ID value


  // Range check input...
  if (!output_cb)
    return (NULL);

  if (!version)
    version = "2.0";

  if (!error_cb)
  {
    error_cb   = _pdfioFileDefaultError;
    error_data = NULL;
  }

  // Allocate a PDF file structure...
  if ((pdf = (pdfio_file_t *)calloc(1, sizeof(pdfio_file_t))) == NULL)
  {
    pdfio_file_t temp;			// Dummy file
    char	message[8192];		// Message string

    temp.filename = (char *)"output.pdf";
    snprintf(message, sizeof(message), "Unable to allocate memory for PDF file - %s", strerror(errno));
    (error_cb)(&temp, message, error_data);
    return (NULL);
  }

  pdf->filename    = strdup("output.pdf");
  pdf->version     = strdup(version);
  pdf->mode        = _PDFIO_MODE_WRITE;
  pdf->error_cb    = error_cb;
  pdf->error_data  = error_data;
  pdf->permissions = PDFIO_PERMISSION_ALL;
  pdf->bufptr      = pdf->buffer;
  pdf->bufend      = pdf->buffer + sizeof(pdf->buffer);

  if (media_box)
  {
    pdf->media_box = *media_box;
  }
  else
  {
    // Default to "universal" size (intersection of A4 and US Letter)
    pdf->media_box.x2 = 210.0 * 72.0f / 25.4f;
    pdf->media_box.y2 = 11.0f * 72.0f;
  }

  if (crop_box)
  {
    pdf->crop_box = *crop_box;
  }
  else
  {
    // Default to "universal" size (intersection of A4 and US Letter)
    pdf->crop_box.x2 = 210.0 * 72.0f / 25.4f;
    pdf->crop_box.y2 = 11.0f * 72.0f;
  }

  // Save output callback...
  pdf->fd         = -1;
  pdf->output_cb  = output_cb;
  pdf->output_ctx = output_ctx;

  // Write a standard PDF header...
  if (!_pdfioFilePrintf(pdf, "%%PDF-%s\n%%\342\343\317\323\n", version))
  {
    pdfioFileClose(pdf);
    return (NULL);
  }

  // Create the pages object...
  if ((dict = pdfioDictCreate(pdf)) == NULL)
  {
    pdfioFileClose(pdf);
    return (NULL);
  }

  pdfioDictSetName(dict, "Type", "Pages");

  if ((pdf->pages_obj = pdfioFileCreateObj(pdf, dict)) == NULL)
  {
    pdfioFileClose(pdf);
    return (NULL);
  }

  // Create the info object...
  if ((info_dict = pdfioDictCreate(pdf)) == NULL)
  {
    pdfioFileClose(pdf);
    return (NULL);
  }

  pdfioDictSetDate(info_dict, "CreationDate", time(NULL));
  pdfioDictSetString(info_dict, "Producer", "pdfio/" PDFIO_VERSION);

  if ((pdf->info_obj = pdfioFileCreateObj(pdf, info_dict)) == NULL)
  {
    pdfioFileClose(pdf);
    return (NULL);
  }

  // Create random file ID values...
  _pdfioCryptoMakeRandom(id_value, sizeof(id_value));

  if ((pdf->id_array = pdfioArrayCreate(pdf)) != NULL)
  {
    pdfioArrayAppendBinary(pdf->id_array, id_value, sizeof(id_value));
    pdfioArrayAppendBinary(pdf->id_array, id_value, sizeof(id_value));
  }

  return (pdf);
}


//
// 'pdfioFileCreatePage()' - Create a page in a PDF file.
//

pdfio_stream_t *			// O - Contents stream
pdfioFileCreatePage(pdfio_file_t *pdf,	// I - PDF file
                    pdfio_dict_t *dict)	// I - Page dictionary
{
  pdfio_obj_t	*page,			// Page object
		*contents;		// Contents object
  pdfio_dict_t	*contents_dict;		// Dictionary for Contents object


  // Range check input...
  if (!pdf)
    return (NULL);

  // Copy the page dictionary...
  if (dict)
    dict = pdfioDictCopy(pdf, dict);
  else
    dict = pdfioDictCreate(pdf);

  if (!dict)
    return (NULL);

  // Make sure the page dictionary has all of the required keys...
  if (!_pdfioDictGetValue(dict, "CropBox"))
    pdfioDictSetRect(dict, "CropBox", &pdf->crop_box);

  if (!_pdfioDictGetValue(dict, "MediaBox"))
    pdfioDictSetRect(dict, "MediaBox", &pdf->media_box);

  pdfioDictSetObj(dict, "Parent", pdf->pages_obj);

  if (!_pdfioDictGetValue(dict, "Resources"))
    pdfioDictSetDict(dict, "Resources", pdfioDictCreate(pdf));

  if (!_pdfioDictGetValue(dict, "Type"))
    pdfioDictSetName(dict, "Type", "Page");

  // Create the page object...
  if ((page = pdfioFileCreateObj(pdf, dict)) == NULL)
    return (NULL);

  // Create a contents object to hold the contents of the page...
  if ((contents_dict = pdfioDictCreate(pdf)) == NULL)
    return (NULL);

#ifndef DEBUG
  pdfioDictSetName(contents_dict, "Filter", "FlateDecode");
#endif // !DEBUG

  if ((contents = pdfioFileCreateObj(pdf, contents_dict)) == NULL)
    return (NULL);

  // Add the contents stream to the pages object and write it...
  pdfioDictSetObj(dict, "Contents", contents);
  if (!pdfioObjClose(page))
    return (NULL);

  if (!_pdfioFileAddPage(pdf, page))
    return (NULL);

  // Create the contents stream...
#ifdef DEBUG
  return (pdfioObjCreateStream(contents, PDFIO_FILTER_NONE));
#else
  return (pdfioObjCreateStream(contents, PDFIO_FILTER_FLATE));
#endif // DEBUG
}


//
// '_pdfioFileFindMappedObj()' - Find a mapped object.
//

pdfio_obj_t *				// O - Match object or `NULL` if none
_pdfioFileFindMappedObj(
    pdfio_file_t *pdf,			// I - Destination PDF file
    pdfio_file_t *src_pdf,		// I - Source PDF file
    size_t       src_number)		// I - Source object number
{
  _pdfio_objmap_t	key,		// Search key
			*match;		// Matching object map


  // If we have no mapped objects, return NULL immediately...
  if (pdf->num_objmaps == 0)
    return (NULL);

  // Otherwise search for a match...
  key.src_pdf    = src_pdf;
  key.src_number = src_number;

  if ((match = (_pdfio_objmap_t *)bsearch(&key, pdf->objmaps, pdf->num_objmaps, sizeof(_pdfio_objmap_t), (int (*)(const void *, const void *))compare_objmaps)) != NULL)
    return (match->obj);
  else
    return (NULL);
}


//
// 'pdfioFileFindObj()' - Find an object using its object number.
//
// This differs from @link pdfioFileGetObj@ which takes an index into the
// list of objects while this function takes the object number.
//

pdfio_obj_t *				// O - Object or `NULL` if not found
pdfioFileFindObj(
    pdfio_file_t *pdf,			// I - PDF file
    size_t       number)		// I - Object number (1 to N)
{
  pdfio_obj_t	key,			// Search key
		*keyptr,		// Pointer to key
		**match;		// Pointer to match


  if (pdf->num_objs > 0)
  {
    key.number = number;
    keyptr     = &key;
    match      = (pdfio_obj_t **)bsearch(&keyptr, pdf->objs, pdf->num_objs, sizeof(pdfio_obj_t *), (int (*)(const void *, const void *))compare_objs);

    return (match ? *match : NULL);
  }

  return (NULL);
}


//
// 'pdfioFileGetAuthor()' - Get the author for a PDF file.
//

const char *				// O - Author or `NULL` for none
pdfioFileGetAuthor(pdfio_file_t *pdf)	// I - PDF file
{
  return (pdf && pdf->info_obj ? pdfioDictGetString(pdf->info_obj->value.value.dict, "Author") : NULL);
}


//
// 'pdfioFileGetCreationDate()' - Get the creation date for a PDF file.
//

time_t					// O - Creation date or `0` for none
pdfioFileGetCreationDate(
    pdfio_file_t *pdf)			// I - PDF file
{
  return (pdf && pdf->info_obj ? pdfioDictGetDate(pdf->info_obj->value.value.dict, "CreationDate") : 0);
}


//
// 'pdfioFileGetCreator()' - Get the creator string for a PDF file.
//

const char *				// O - Creator string or `NULL` for none
pdfioFileGetCreator(pdfio_file_t *pdf)	// I - PDF file
{
  return (pdf && pdf->info_obj ? pdfioDictGetString(pdf->info_obj->value.value.dict, "Creator") : NULL);
}


//
// 'pdfioFileGetID()' - Get the PDF file's ID strings.
//

pdfio_array_t *				// O - Array with binary strings
pdfioFileGetID(pdfio_file_t *pdf)	// I - PDF file
{
  return (pdf ? pdf->id_array : NULL);
}


//
// 'pdfioFileGetKeywords()' - Get the keywords for a PDF file.
//

const char *				// O - Keywords string or `NULL` for none
pdfioFileGetKeywords(pdfio_file_t *pdf)	// I - PDF file
{
  return (pdf && pdf->info_obj ? pdfioDictGetString(pdf->info_obj->value.value.dict, "Keywords") : NULL);
}


//
// 'pdfioFileGetName()' - Get a PDF's filename.
//

const char *				// O - Filename
pdfioFileGetName(pdfio_file_t *pdf)	// I - PDF file
{
  return (pdf ? pdf->filename : NULL);
}


//
// 'pdfioFileGetNumObjs()' - Get the number of objects in a PDF file.
//

size_t					// O - Number of objects
pdfioFileGetNumObjs(
    pdfio_file_t *pdf)			// I - PDF file
{
  return (pdf ? pdf->num_objs : 0);
}


//
// 'pdfioFileGetNumPages()' - Get the number of pages in a PDF file.
//

size_t					// O - Number of pages
pdfioFileGetNumPages(pdfio_file_t *pdf)	// I - PDF file
{
  return (pdf ? pdf->num_pages : 0);
}


//
// 'pdfioFileGetObj()' - Get an object from a PDF file.
//

pdfio_obj_t *				// O - Object
pdfioFileGetObj(pdfio_file_t *pdf,	// I - PDF file
                size_t       n)		// I - Object index (starting at 0)
{
  if (!pdf || n >= pdf->num_objs)
    return (NULL);
  else
    return (pdf->objs[n]);
}


//
// 'pdfioFileGetPage()' - Get a page object from a PDF file.
//

pdfio_obj_t *				// O - Object
pdfioFileGetPage(pdfio_file_t *pdf,	// I - PDF file
                 size_t       n)	// I - Page index (starting at 0)
{
  if (!pdf || n >= pdf->num_pages)
    return (NULL);
  else
    return (pdf->pages[n]);
}


//
// 'pdfioFileGetPermissions()' - Get the access permissions of a PDF file.
//
// This function returns the access permissions of a PDF file and (optionally)
// the type of encryption that has been used.
//

pdfio_permission_t			// O - Permission bits
pdfioFileGetPermissions(
    pdfio_file_t       *pdf,		// I - PDF file
    pdfio_encryption_t *encryption)	// O - Type of encryption used or `NULL` to ignore
{
  // Range check input...
  if (!pdf)
  {
    if (encryption)
      *encryption = PDFIO_ENCRYPTION_NONE;

    return (PDFIO_PERMISSION_ALL);
  }

  // Return values...
  if (encryption)
    *encryption = pdf->encryption;

  return (pdf->permissions);
}


//
// 'pdfioFileGetProducer()' - Get the producer string for a PDF file.
//

const char *				// O - Producer string or `NULL` for none
pdfioFileGetProducer(pdfio_file_t *pdf)	// I - PDF file
{
  return (pdf && pdf->info_obj ? pdfioDictGetString(pdf->info_obj->value.value.dict, "Producer") : NULL);
}


//
// 'pdfioFileGetSubject()' - Get the subject for a PDF file.
//

const char *				// O - Subject or `NULL` for none
pdfioFileGetSubject(pdfio_file_t *pdf)	// I - PDF file
{
  return (pdf && pdf->info_obj ? pdfioDictGetString(pdf->info_obj->value.value.dict, "Subject") : NULL);
}


//
// 'pdfioFileGetTitle()' - Get the title for a PDF file.
//

const char *				// O - Title or `NULL` for none
pdfioFileGetTitle(pdfio_file_t *pdf)	// I - PDF file
{
  return (pdf && pdf->info_obj ? pdfioDictGetString(pdf->info_obj->value.value.dict, "Title") : NULL);
}


//
// 'pdfioFileGetVersion()' - Get the PDF version number for a PDF file.
//

const char *				// O - Version number or `NULL`
pdfioFileGetVersion(
    pdfio_file_t *pdf)			// I - PDF file
{
  return (pdf ? pdf->version : NULL);
}


//
// 'pdfioFileOpen()' - Open a PDF file for reading.
//
// This function opens an existing PDF file.  The "filename" argument specifies
// the name of the PDF file to create.
//
// The "password_cb" and "password_data" arguments specify a password callback
// and its data pointer for PDF files that use one of the standard Adobe
// "security" handlers.  The callback returns a password string or `NULL` to
// cancel the open.  If `NULL` is specified for the callback function and the
// PDF file requires a password, the open will always fail.
//
// The "error_cb" and "error_data" arguments specify an error handler callback
// and its data pointer - if `NULL` the default error handler is used that
// writes error messages to `stderr`.
//

pdfio_file_t *				// O - PDF file
pdfioFileOpen(
    const char          *filename,	// I - Filename
    pdfio_password_cb_t password_cb,	// I - Password callback or `NULL` for none
    void                *password_data,	// I - Password callback data, if any
    pdfio_error_cb_t    error_cb,	// I - Error callback or `NULL` for default
    void                *error_data)	// I - Error callback data, if any
{
  pdfio_file_t	*pdf;			// PDF file
  char		line[1024],		// Line from file
		*ptr;			// Pointer into line
  off_t		xref_offset;		// Offset to xref table


  // Range check input...
  if (!filename)
    return (NULL);

  if (!error_cb)
  {
    error_cb   = _pdfioFileDefaultError;
    error_data = NULL;
  }

  // Allocate a PDF file structure...
  if ((pdf = (pdfio_file_t *)calloc(1, sizeof(pdfio_file_t))) == NULL)
  {
    pdfio_file_t temp;			// Dummy file
    char	message[8192];		// Message string

    temp.filename = (char *)filename;
    snprintf(message, sizeof(message), "Unable to allocate memory for PDF file - %s", strerror(errno));
    (error_cb)(&temp, message, error_data);
    return (NULL);
  }

  pdf->filename    = strdup(filename);
  pdf->mode        = _PDFIO_MODE_READ;
  pdf->error_cb    = error_cb;
  pdf->error_data  = error_data;
  pdf->permissions = PDFIO_PERMISSION_ALL;

  // Open the file...
  if ((pdf->fd = open(filename, O_RDONLY | O_BINARY)) < 0)
  {
    _pdfioFileError(pdf, "Unable to open file - %s", strerror(errno));
    free(pdf->filename);
    free(pdf);
    return (NULL);
  }

  // Read the header from the first line...
  if (!_pdfioFileGets(pdf, line, sizeof(line)))
    goto error;

  if ((strncmp(line, "%PDF-1.", 7) && strncmp(line, "%PDF-2.", 7)) || !isdigit(line[7] & 255))
  {
    // Bad header
    _pdfioFileError(pdf, "Bad header '%s'.", line);
    goto error;
  }

  // Copy the version number...
  pdf->version = strdup(line + 5);

  // Grab the last 32 characters of the file to find the start of the xref table...
  if (_pdfioFileSeek(pdf, -32, SEEK_END) < 0)
  {
    _pdfioFileError(pdf, "Unable to read startxref data.");
    goto error;
  }

  if (_pdfioFileRead(pdf, line, 32) < 32)
  {
    _pdfioFileError(pdf, "Unable to read startxref data.");
    goto error;
  }
  line[32] = '\0';

  if ((ptr = strstr(line, "startxref")) == NULL)
  {
    _pdfioFileError(pdf, "Unable to find start of xref table.");
    goto error;
  }

  xref_offset = (off_t)strtol(ptr + 9, NULL, 10);

  if (!load_xref(pdf, xref_offset, password_cb, password_data))
    goto error;

  return (pdf);


  // If we get here we had a fatal read error...
  error:

  pdfioFileClose(pdf);

  return (NULL);
}


//
// 'pdfioFileSetAuthor()' - Set the author for a PDF file.
//

void
pdfioFileSetAuthor(pdfio_file_t *pdf,	// I - PDF file
                   const char   *value)	// I - Value
{
  if (pdf && pdf->info_obj)
    pdfioDictSetString(pdf->info_obj->value.value.dict, "Author", pdfioStringCreate(pdf, value));
}


//
// 'pdfioFileSetCreationDate()' - Set the creation date for a PDF file.
//

void
pdfioFileSetCreationDate(
    pdfio_file_t *pdf,			// I - PDF file
    time_t       value)			// I - Value
{
  if (pdf && pdf->info_obj)
    pdfioDictSetDate(pdf->info_obj->value.value.dict, "CreationDate", value);
}


//
// 'pdfioFileSetCreator()' - Set the creator string for a PDF file.
//

void
pdfioFileSetCreator(pdfio_file_t *pdf,	// I - PDF file
                    const char   *value)// I - Value
{
  if (pdf && pdf->info_obj)
    pdfioDictSetString(pdf->info_obj->value.value.dict, "Creator", pdfioStringCreate(pdf, value));
}


//
// 'pdfioFileSetKeywords()' - Set the keywords string for a PDF file.
//

void
pdfioFileSetKeywords(
    pdfio_file_t *pdf,			// I - PDF file
    const char   *value)		// I - Value
{
  if (pdf && pdf->info_obj)
    pdfioDictSetString(pdf->info_obj->value.value.dict, "Keywords", pdfioStringCreate(pdf, value));
}


//
// 'pdfioFileSetPermissions()' - Set the PDF permissions, encryption mode, and passwords.
//
// This function sets the PDF usage permissions, encryption mode, and
// passwords.
//
// > *Note*: This function must be called before creating or copying any
// > objects.  Due to fundamental limitations in the PDF format, PDF encryption
// > offers little protection from disclosure.  Permissions are not enforced in
// > any meaningful way.
//

bool					// O - `true` on success, `false` otherwise
pdfioFileSetPermissions(
    pdfio_file_t       *pdf,		// I - PDF file
    pdfio_permission_t permissions,	// I - Use permissions
    pdfio_encryption_t encryption,	// I - Type of encryption to use
    const char         *owner_password,	// I - Owner password, if any
    const char         *user_password)	// I - User password, if any
{
  if (!pdf)
    return (false);

  if (pdf->num_objs > 2)		// First two objects are pages and info
  {
    _pdfioFileError(pdf, "You must call pdfioFileSetPermissions before adding any objects.");
    return (false);
  }

  if (encryption == PDFIO_ENCRYPTION_NONE)
    return (true);

  return (_pdfioCryptoLock(pdf, permissions, encryption, owner_password, user_password));
}


//
// 'pdfioFileSetSubject()' - Set the subject for a PDF file.
//

void
pdfioFileSetSubject(
    pdfio_file_t *pdf,			// I - PDF file
    const char   *value)		// I - Value
{
  if (pdf && pdf->info_obj)
    pdfioDictSetString(pdf->info_obj->value.value.dict, "Subject", pdfioStringCreate(pdf, value));
}


//
// 'pdfioFileSetTitle()' - Set the title for a PDF file.
//

void
pdfioFileSetTitle(pdfio_file_t *pdf,	// I - PDF file
                  const char   *value)	// I - Value
{
  if (pdf && pdf->info_obj)
    pdfioDictSetString(pdf->info_obj->value.value.dict, "Title", pdfioStringCreate(pdf, value));
}


//
// '_pdfioObjAdd()' - Add an object to a file.
//

static pdfio_obj_t *			// O - Object
add_obj(pdfio_file_t   *pdf,		// I - PDF file
	size_t         number,		// I - Object number
	unsigned short generation,	// I - Object generation
	off_t          offset)		// I - Offset in file
{
  pdfio_obj_t	*obj;			// Object


  // Allocate memory for the object...
  if ((obj = (pdfio_obj_t *)calloc(1, sizeof(pdfio_obj_t))) == NULL)
  {
    _pdfioFileError(pdf, "Unable to allocate memory for object - %s", strerror(errno));
    return (NULL);
  }

  // Expand the objects array as needed
  if (pdf->num_objs >= pdf->alloc_objs)
  {
    pdfio_obj_t **temp = (pdfio_obj_t **)realloc(pdf->objs, (pdf->alloc_objs + 32) * sizeof(pdfio_obj_t *));

    if (!temp)
    {
      _pdfioFileError(pdf, "Unable to allocate memory for object - %s", strerror(errno));
      free(obj);
      return (NULL);
    }

    pdf->objs       = temp;
    pdf->alloc_objs += 32;
  }

  pdf->objs[pdf->num_objs ++] = obj;

  obj->pdf        = pdf;
  obj->number     = number;
  obj->generation = generation;
  obj->offset     = offset;

  PDFIO_DEBUG("add_obj: obj=%p, ->pdf=%p, ->number=%lu\n", obj, pdf, (unsigned long)obj->number);

  // Re-sort object array as needed...
  if (pdf->num_objs > 1 && pdf->objs[pdf->num_objs - 2]->number > number)
    qsort(pdf->objs, pdf->num_objs, sizeof(pdfio_obj_t *), (int (*)(const void *, const void *))compare_objs);

  return (obj);
}


//
// 'compare_objmaps()' - Compare two object maps...
//

static int				// O - Result of comparison
compare_objmaps(_pdfio_objmap_t *a,	// I - First object map
                _pdfio_objmap_t *b)	// I - Second object map
{
  if (a->src_pdf < b->src_pdf)
    return (-1);
  else if (a->src_pdf > b->src_pdf)
    return (1);
  else if (a->src_number < b->src_number)
    return (-1);
  else if (a->src_number > b->src_number)
    return (1);
  else
    return (0);
}


//
// 'compare_objs()' - Compare the object numbers of two objects.
//

static int				// O - Result of comparison
compare_objs(pdfio_obj_t **a,		// I - First object
             pdfio_obj_t **b)		// I - Second object
{
  if ((*a)->number < (*b)->number)
    return (-1);
  else if ((*a)->number == (*b)->number)
    return (0);
  else
    return (1);
}


//
// 'load_obj_stream()' - Load an object stream.
//
// Object streams are Adobe's complicated solution for saving a few
// kilobytes in an average PDF file at the expense of massively more
// complicated reader applications.
//
// Each object stream starts with pairs of object numbers and offsets,
// followed by the object values (typically dictionaries).  For
// simplicity pdfio loads all of these values into memory so that we
// don't later have to randomly access compressed stream data to get
// a dictionary.
//

static bool				// O - `true` on success, `false` on error
load_obj_stream(pdfio_obj_t *obj)	// I - Object to load
{
  pdfio_stream_t	*st;		// Stream
  _pdfio_token_t	tb;		// Token buffer/stack
  char			buffer[32];	// Token
  size_t		number,		// Object number
			cur_obj,	// Current object
			num_objs = 0;	// Number of objects
  pdfio_obj_t		*objs[16384];	// Objects


  PDFIO_DEBUG("load_obj_stream(obj=%p(%d))\n", obj, (int)obj->number);

  // Open the object stream...
  if ((st = pdfioObjOpenStream(obj, true)) == NULL)
  {
    _pdfioFileError(obj->pdf, "Unable to open compressed object stream %lu.", (unsigned long)obj->number);
    return (false);
  }

  _pdfioTokenInit(&tb, obj->pdf, (_pdfio_tconsume_cb_t)pdfioStreamConsume, (_pdfio_tpeek_cb_t)pdfioStreamPeek, st);

  // Read the object numbers from the beginning of the stream...
  while (_pdfioTokenGet(&tb, buffer, sizeof(buffer)))
  {
    // Stop if this isn't an object number...
    if (!isdigit(buffer[0] & 255))
      break;

    // Stop if we have too many objects...
    if (num_objs >= (sizeof(objs) / sizeof(objs[0])))
    {
      _pdfioFileError(obj->pdf, "Too many compressed objects in one stream.");
      pdfioStreamClose(st);
      return (false);
    }

    // Add the object in memory...
    number = (size_t)strtoimax(buffer, NULL, 10);

    if ((objs[num_objs] = pdfioFileFindObj(obj->pdf, number)) == NULL)
      objs[num_objs] = add_obj(obj->pdf, number, 0, 0);

    num_objs ++;

    // Skip offset
    _pdfioTokenGet(&tb, buffer, sizeof(buffer));
  }

  if (!buffer[0])
  {
    pdfioStreamClose(st);
    return (false);
  }

  _pdfioTokenPush(&tb, buffer);

  // Read the objects themselves...
  for (cur_obj = 0; cur_obj < num_objs; cur_obj ++)
  {
    if (!_pdfioValueRead(obj->pdf, obj, &tb, &(objs[cur_obj]->value), 0))
    {
      pdfioStreamClose(st);
      return (false);
    }
  }

  // Close the stream and return
  pdfioStreamClose(st);

  return (true);
}


//
// 'load_pages()' - Load pages in the document.
//

static bool				// O - `true` on success, `false` on error
load_pages(pdfio_file_t *pdf,		// I - PDF file
           pdfio_obj_t  *obj,		// I - Page object
           size_t       depth)		// I - Depth of page tree
{
  pdfio_dict_t	*dict;			// Page object dictionary
  const char	*type;			// Node type
  pdfio_array_t	*kids;			// Kids array


  // Range check input...
  if (!obj)
  {
    _pdfioFileError(pdf, "Unable to find pages object.");
    return (false);
  }

  // Get the object dictionary and make sure this is a Pages or Page object...
  if ((dict = pdfioObjGetDict(obj)) == NULL)
  {
    _pdfioFileError(pdf, "No dictionary for pages object.");
    return (false);
  }

  if ((type = pdfioDictGetName(dict, "Type")) == NULL || (strcmp(type, "Pages") && strcmp(type, "Page")))
    return (false);

  // If there is a Kids array, then this is a parent node and we have to look
  // at the child objects...
  if ((kids = pdfioDictGetArray(dict, "Kids")) != NULL)
  {
    // Load the child objects...
    size_t	i,			// Looping var
		num_kids;		// Number of elements in array

    if (depth >= PDFIO_MAX_DEPTH)
    {
      _pdfioFileError(pdf, "Depth of pages objects too great to load.");
      return (false);
    }

    for (i = 0, num_kids = pdfioArrayGetSize(kids); i < num_kids; i ++)
    {
      if (!load_pages(pdf, pdfioArrayGetObj(kids, i), depth + 1))
        return (false);
    }
  }
  else
  {
    // Add this page...
    if (pdf->num_pages >= pdf->alloc_pages)
    {
      pdfio_obj_t **temp = (pdfio_obj_t **)realloc(pdf->pages, (pdf->alloc_pages + 32) * sizeof(pdfio_obj_t *));

      if (!temp)
      {
        _pdfioFileError(pdf, "Unable to allocate memory for pages.");
        return (false);
      }

      pdf->alloc_pages += 32;
      pdf->pages       = temp;
    }

    pdf->pages[pdf->num_pages ++] = obj;
  }

  return (true);
}


//
// 'load_xref()' - Load an XREF table...
//

static bool				// O - `true` on success, `false` on failure
load_xref(
    pdfio_file_t        *pdf,		// I - PDF file
    off_t               xref_offset,	// I - Offset to xref
    pdfio_password_cb_t password_cb,	// I - Password callback or `NULL` for none
    void                *password_data)	// I - Password callback data, if any
{
  bool		done = false;		// Are we done?
  char		line[1024],		// Line from file
		*ptr;			// Pointer into line
  _pdfio_value_t trailer;		// Trailer dictionary
  intmax_t	number,			// Object number
		num_objects,		// Number of objects
		offset;			// Offset in file
  int		generation;		// Generation number
  _pdfio_token_t tb;			// Token buffer/stack
  off_t		line_offset;		// Offset to start of line


  while (!done)
  {
    if (_pdfioFileSeek(pdf, xref_offset, SEEK_SET) != xref_offset)
    {
      _pdfioFileError(pdf, "Unable to seek to start of xref table.");
      return (false);
    }

    do
    {
      line_offset = _pdfioFileTell(pdf);

      if (!_pdfioFileGets(pdf, line, sizeof(line)))
      {
	_pdfioFileError(pdf, "Unable to read start of xref table.");
	return (false);
      }
    }
    while (!line[0]);

    PDFIO_DEBUG("load_xref: line_offset=%lu, line='%s'\n", (unsigned long)line_offset, line);

    if (isdigit(line[0] & 255) && strlen(line) > 4 && (!strcmp(line + strlen(line) - 4, " obj") || ((ptr = strstr(line, " obj")) != NULL && ptr[4] == '<')))
    {
      // Cross-reference stream
      pdfio_obj_t	*obj;		// Object
      size_t		i;		// Looping var
      pdfio_array_t	*index_array;	// Index array
      size_t		index_n,	// Current element in array
			index_count,	// Number of values in index array
			count;		// Number of objects in current pairing
      pdfio_array_t	*w_array;	// W array
      size_t		w[3];		// Size of each cross-reference field
      size_t		w_2,		// Offset to second field
			w_3;		// Offset to third field
      size_t		w_total;	// Total length
      pdfio_stream_t	*st;		// Stream
      unsigned char	buffer[32];	// Read buffer
      size_t		num_sobjs = 0,	// Number of object streams
			sobjs[4096];	// Object streams to load
      pdfio_obj_t	*current;	// Current object

      if ((number = strtoimax(line, &ptr, 10)) < 1)
      {
	_pdfioFileError(pdf, "Bad xref table header '%s'.", line);
	return (false);
      }

      if ((generation = (int)strtol(ptr, &ptr, 10)) < 0 || generation > 65535)
      {
	_pdfioFileError(pdf, "Bad xref table header '%s'.", line);
	return (false);
      }

      while (isspace(*ptr & 255))
	ptr ++;

      if (strncmp(ptr, "obj", 3))
      {
	_pdfioFileError(pdf, "Bad xref table header '%s'.", line);
	return (false);
      }

      if (_pdfioFileSeek(pdf, line_offset + ptr + 3 - line, SEEK_SET) < 0)
      {
        _pdfioFileError(pdf, "Unable to seek to xref object %lu %u.", (unsigned long)number, (unsigned)generation);
        return (false);
      }

      PDFIO_DEBUG("load_xref: Loading object %lu %u.\n", (unsigned long)number, (unsigned)generation);

      if ((obj = add_obj(pdf, (size_t)number, (unsigned short)generation, xref_offset)) == NULL)
      {
        _pdfioFileError(pdf, "Unable to allocate memory for object.");
        return (false);
      }

      _pdfioTokenInit(&tb, pdf, (_pdfio_tconsume_cb_t)_pdfioFileConsume, (_pdfio_tpeek_cb_t)_pdfioFilePeek, pdf);

      if (!_pdfioValueRead(pdf, obj, &tb, &trailer, 0))
      {
        _pdfioFileError(pdf, "Unable to read cross-reference stream dictionary.");
        return (false);
      }
      else if (trailer.type != PDFIO_VALTYPE_DICT)
      {
	_pdfioFileError(pdf, "Cross-reference stream does not have a dictionary.");
	return (false);
      }

      obj->value = trailer;

      if (!_pdfioTokenGet(&tb, line, sizeof(line)) || strcmp(line, "stream"))
      {
        _pdfioFileError(pdf, "Unable to get stream after xref dictionary.");
        return (false);
      }

      _pdfioTokenFlush(&tb);

      obj->stream_offset = _pdfioFileTell(pdf);

      if ((index_array = pdfioDictGetArray(trailer.value.dict, "Index")) != NULL)
        index_count = index_array->num_values;
      else
        index_count = 1;

      if ((w_array = pdfioDictGetArray(trailer.value.dict, "W")) == NULL)
      {
	_pdfioFileError(pdf, "Cross-reference stream does not have required W key.");
	return (false);
      }

      w[0]    = (size_t)pdfioArrayGetNumber(w_array, 0);
      w[1]    = (size_t)pdfioArrayGetNumber(w_array, 1);
      w[2]    = (size_t)pdfioArrayGetNumber(w_array, 2);
      w_total = w[0] + w[1] + w[2];
      w_2     = w[0];
      w_3     = w[0] + w[1];

      if (w[1] == 0 || w[2] > 2 || w[0] > sizeof(buffer) || w[1] > sizeof(buffer) || w[2] > sizeof(buffer) || w_total > sizeof(buffer))
      {
	_pdfioFileError(pdf, "Cross-reference stream has invalid W key.");
	return (false);
      }

      if ((st = pdfioObjOpenStream(obj, true)) == NULL)
      {
	_pdfioFileError(pdf, "Unable to open cross-reference stream.");
	return (false);
      }

      for (index_n = 0; index_n < index_count; index_n += 2)
      {
        if (index_count == 1)
        {
          number = 0;
          count  = 999999999;
	}
	else
	{
          number = (intmax_t)pdfioArrayGetNumber(index_array, index_n);
          count  = (size_t)pdfioArrayGetNumber(index_array, index_n + 1);
	}

	while (count > 0 && pdfioStreamRead(st, buffer, w_total) > 0)
	{
	  count --;

	  PDFIO_DEBUG("load_xref: number=%u %02X%02X%02X%02X%02X\n", (unsigned)number, buffer[0], buffer[1], buffer[2], buffer[3], buffer[4]);

	  // Check whether this is an object definition...
	  if (w[0] > 0)
	  {
	    if (buffer[0] == 0)
	    {
	      // Ignore free objects...
	      number ++;
	      continue;
	    }
	  }

	  for (i = 1, offset = buffer[w_2]; i < w[1]; i ++)
	    offset = (offset << 8) | buffer[w_2 + i];

	  switch (w[2])
	  {
	    default :
		generation = 0;
		break;
	    case 1 :
		generation = buffer[w_3];
		break;
	    case 2 :
		generation = (buffer[w_3] << 8) | buffer[w_3 + 1];
		break;
	  }

	  // Create a placeholder for the object in memory...
	  if ((current = pdfioFileFindObj(pdf, (size_t)number)) != NULL)
	  {
	    PDFIO_DEBUG("load_xref: existing object, prev offset=%u\n", (unsigned)current->offset);

            if (w[0] == 0 || buffer[0] == 1)
            {
              // Location of object...
	      current->offset = offset;
	    }
	    else if (number != offset)
	    {
	      // Object is part of a stream, offset is the object number...
	      current->offset = 0;
	    }

	    PDFIO_DEBUG("load_xref: new offset=%u\n", (unsigned)current->offset);
	  }

	  if (w[0] > 0 && buffer[0] == 2)
	  {
	    // Object streams need to be loaded into memory, so add them
	    // to the list of objects to load later as needed...
	    for (i = 0; i < num_sobjs; i ++)
	    {
	      if (sobjs[i] == (size_t)offset)
		break;
	    }

	    if (i >= num_sobjs && num_sobjs < (sizeof(sobjs) / sizeof(sobjs[0])))
	      sobjs[num_sobjs ++] = (size_t)offset;
	  }
	  else if (!current)
	  {
	    // Add this object...
	    if (!add_obj(pdf, (size_t)number, (unsigned short)generation, offset))
	      return (false);
	  }

	  number ++;
	}
      }

      pdfioStreamClose(st);

      if (!pdf->trailer_dict)
      {
	// Save the trailer dictionary and grab the root (catalog) and info
	// objects...
	pdf->trailer_dict = trailer.value.dict;
	pdf->info_obj     = pdfioDictGetObj(pdf->trailer_dict, "Info");
	pdf->encrypt_obj  = pdfioDictGetObj(pdf->trailer_dict, "Encrypt");
	pdf->id_array     = pdfioDictGetArray(pdf->trailer_dict, "ID");

	// If the trailer contains an Encrypt key, try unlocking the file...
	if (pdf->encrypt_obj && !_pdfioCryptoUnlock(pdf, password_cb, password_data))
	  return (false);
      }

      // Load any object streams that are left...
      PDFIO_DEBUG("load_xref: %lu compressed object streams to load.\n", (unsigned long)num_sobjs);

      for (i = 0; i < num_sobjs; i ++)
      {
        if ((obj = pdfioFileFindObj(pdf, sobjs[i])) != NULL)
        {
	  PDFIO_DEBUG("load_xref: Loading compressed object stream %lu (pdf=%p, obj->pdf=%p).\n", (unsigned long)sobjs[i], pdf, obj->pdf);

          if (!load_obj_stream(obj))
            return (false);
	}
	else
	{
	  _pdfioFileError(pdf, "Unable to find compressed object stream %lu.", (unsigned long)sobjs[i]);
	  return (false);
	}
      }
    }
    else if (!strcmp(line, "xref"))
    {
      // Read the xref tables
      while (_pdfioFileGets(pdf, line, sizeof(line)))
      {
	if (!strcmp(line, "trailer"))
	  break;
	else if (!line[0])
	  continue;

	if (sscanf(line, "%jd%jd", &number, &num_objects) != 2)
	{
	  _pdfioFileError(pdf, "Malformed xref table section '%s'.", line);
	  return (false);
	}

	// Read this group of objects...
	for (; num_objects > 0; num_objects --, number ++)
	{
	  // Read a line from the file and validate it...
	  if (_pdfioFileRead(pdf, line, 20) != 20)
	    return (false);

	  line[20] = '\0';

	  if (strcmp(line + 18, "\r\n") && strcmp(line + 18, " \n") && strcmp(line + 18, " \r"))
	  {
	    _pdfioFileError(pdf, "Malformed xref table entry '%s'.", line);
	    return (false);
	  }
	  line[18] = '\0';

	  // Parse the line
	  if ((offset = strtoimax(line, &ptr, 10)) < 0)
	  {
	    _pdfioFileError(pdf, "Malformed xref table entry '%s'.", line);
	    return (false);
	  }

	  if ((generation = (int)strtol(ptr, &ptr, 10)) < 0 || generation > 65535)
	  {
	    _pdfioFileError(pdf, "Malformed xref table entry '%s'.", line);
	    return (false);
	  }

	  if (*ptr != ' ')
	  {
	    _pdfioFileError(pdf, "Malformed xref table entry '%s'.", line);
	    return (false);
	  }

	  ptr ++;
	  if (*ptr != 'f' && *ptr != 'n')
	  {
	    _pdfioFileError(pdf, "Malformed xref table entry '%s'.", line);
	    return (false);
	  }

	  if (*ptr == 'f')
	    continue;			// Don't care about free objects...

	  // Create a placeholder for the object in memory...
	  if (pdfioFileFindObj(pdf, (size_t)number))
	    continue;			// Don't replace newer object...

	  if (!add_obj(pdf, (size_t)number, (unsigned short)generation, offset))
	    return (false);
	}
      }

      if (strcmp(line, "trailer"))
      {
	_pdfioFileError(pdf, "Missing trailer.");
	return (false);
      }

      _pdfioTokenInit(&tb, pdf, (_pdfio_tconsume_cb_t)_pdfioFileConsume, (_pdfio_tpeek_cb_t)_pdfioFilePeek, pdf);

      if (!_pdfioValueRead(pdf, NULL, &tb, &trailer, 0))
      {
	_pdfioFileError(pdf, "Unable to read trailer dictionary.");
	return (false);
      }
      else if (trailer.type != PDFIO_VALTYPE_DICT)
      {
	_pdfioFileError(pdf, "Trailer is not a dictionary.");
	return (false);
      }

      _pdfioTokenFlush(&tb);

      if (!pdf->trailer_dict)
      {
	// Save the trailer dictionary and grab the root (catalog) and info
	// objects...
	pdf->trailer_dict = trailer.value.dict;
	pdf->info_obj     = pdfioDictGetObj(pdf->trailer_dict, "Info");
	pdf->encrypt_obj  = pdfioDictGetObj(pdf->trailer_dict, "Encrypt");
	pdf->id_array     = pdfioDictGetArray(pdf->trailer_dict, "ID");

	// If the trailer contains an Encrypt key, try unlocking the file...
	if (pdf->encrypt_obj && !_pdfioCryptoUnlock(pdf, password_cb, password_data))
	  return (false);
      }
    }
    else
    {
      _pdfioFileError(pdf, "Bad xref table header '%s'.", line);
      return (false);
    }

    PDFIO_DEBUG("load_xref: Contents of trailer dictionary:\n");
    PDFIO_DEBUG("load_xref: ");
    PDFIO_DEBUG_VALUE(&trailer);
    PDFIO_DEBUG("\n");

    if ((xref_offset = (off_t)pdfioDictGetNumber(trailer.value.dict, "Prev")) <= 0)
      done = true;
  }

  // Once we have all of the xref tables loaded, get the important objects and
  // build the pages array...
  if ((pdf->root_obj = pdfioDictGetObj(pdf->trailer_dict, "Root")) == NULL)
  {
    _pdfioFileError(pdf, "Missing Root object.");
    return (false);
  }

  PDFIO_DEBUG("load_xref: Root=%p(%lu)\n", pdf->root_obj, (unsigned long)pdf->root_obj->number);

  return (load_pages(pdf, pdfioDictGetObj(pdfioObjGetDict(pdf->root_obj), "Pages"), 0));
}


//
// 'write_catalog()' - Write the PDF root object/catalog.
//

static bool				// O - `true` on success, `false` on failure
write_catalog(pdfio_file_t *pdf)	// I - PDF file
{
  pdfio_dict_t	*dict;			// Dictionary for catalog...


  if ((dict = pdfioDictCreate(pdf)) == NULL)
    return (false);

  pdfioDictSetName(dict, "Type", "Catalog");
  pdfioDictSetObj(dict, "Pages", pdf->pages_obj);
  // TODO: Add support for all of the root object dictionary keys

  if ((pdf->root_obj = pdfioFileCreateObj(pdf, dict)) == NULL)
    return (false);
  else
    return (pdfioObjClose(pdf->root_obj));
}


//
// 'write_pages()' - Write the PDF pages objects.
//

static bool				// O - `true` on success, `false` on failure
write_pages(pdfio_file_t *pdf)		// I - PDF file
{
  pdfio_array_t	*kids;			// Pages array
  size_t	i;			// Looping var


  // Build the "Kids" array pointing to each page...
  if ((kids = pdfioArrayCreate(pdf)) == NULL)
    return (false);

  for (i = 0; i < pdf->num_pages; i ++)
    pdfioArrayAppendObj(kids, pdf->pages[i]);

  pdfioDictSetNumber(pdf->pages_obj->value.value.dict, "Count", pdf->num_pages);
  pdfioDictSetArray(pdf->pages_obj->value.value.dict, "Kids", kids);

  // Write the Pages object...
  return (pdfioObjClose(pdf->pages_obj));
}


//
// 'write_trailer()' - Write the PDF catalog object, xref table, and trailer.
//

static bool				// O - `true` on success, `false` on failure
write_trailer(pdfio_file_t *pdf)	// I - PDF file
{
  bool		ret = true;		// Return value
  off_t		xref_offset;		// Offset to xref table
  size_t	i;			// Looping var


  // Write the xref table...
  // TODO: Look at adding support for xref streams...
  xref_offset = _pdfioFileTell(pdf);

  if (!_pdfioFilePrintf(pdf, "xref\n0 %lu \n0000000000 65535 f \n", (unsigned long)pdf->num_objs + 1))
  {
    _pdfioFileError(pdf, "Unable to write cross-reference table.");
    ret = false;
    goto done;
  }

  for (i = 0; i < pdf->num_objs; i ++)
  {
    pdfio_obj_t	*obj = pdf->objs[i];	// Current object

    if (!_pdfioFilePrintf(pdf, "%010lu %05u n \n", (unsigned long)obj->offset, obj->generation))
    {
      _pdfioFileError(pdf, "Unable to write cross-reference table.");
      ret = false;
      goto done;
    }
  }

  // Write the trailer...
  if (!_pdfioFilePuts(pdf, "trailer\n"))
  {
    _pdfioFileError(pdf, "Unable to write trailer.");
    ret = false;
    goto done;
  }

  if ((pdf->trailer_dict = pdfioDictCreate(pdf)) == NULL)
  {
    _pdfioFileError(pdf, "Unable to create trailer.");
    ret = false;
    goto done;
  }

  if (pdf->encrypt_obj)
    pdfioDictSetObj(pdf->trailer_dict, "Encrypt", pdf->encrypt_obj);
  if (pdf->id_array)
    pdfioDictSetArray(pdf->trailer_dict, "ID", pdf->id_array);
  pdfioDictSetObj(pdf->trailer_dict, "Info", pdf->info_obj);
  pdfioDictSetObj(pdf->trailer_dict, "Root", pdf->root_obj);
  pdfioDictSetNumber(pdf->trailer_dict, "Size", pdf->num_objs + 1);

  if (!_pdfioDictWrite(pdf->trailer_dict, NULL, NULL))
  {
    _pdfioFileError(pdf, "Unable to write trailer.");
    ret = false;
    goto done;
  }

  if (!_pdfioFilePrintf(pdf, "\nstartxref\n%lu\n%%EOF\n", (unsigned long)xref_offset))
  {
    _pdfioFileError(pdf, "Unable to write xref offset.");
    ret = false;
  }

  done:

  return (ret);
}




michaelrsweet-pdfio-db93555/pdfio-md5.c
//
// MD5 functions for PDFio.
//
// Copyright © 2021 by Michael R Sweet.
// Copyright © 1999 Aladdin Enterprises.  All rights reserved.
//
// This software is provided 'as-is', without any express or implied
// warranty.  In no event will the authors be held liable for any damages
// arising from the use of this software.
//
// Permission is granted to anyone to use this software for any purpose,
// including commercial applications, and to alter it and redistribute it
// freely, subject to the following restrictions:
//
// 1. The origin of this software must not be misrepresented; you must not
//    claim that you wrote the original software. If you use this software
//    in a product, an acknowledgment in the product documentation would be
//    appreciated but is not required.
// 2. Altered source versions must be plainly marked as such, and must not be
//    misrepresented as being the original software.
// 3. This notice may not be removed or altered from any source distribution.
//
// L. Peter Deutsch
// ghost@aladdin.com
//

#include "pdfio-private.h"


/*
  Independent implementation of MD5 (RFC 1321).

  This code implements the MD5 Algorithm defined in RFC 1321.
  It is derived directly from the text of the RFC and not from the
  reference implementation.

  The original and principal author of md5.c is L. Peter Deutsch
  <ghost@aladdin.com>.  Other authors are noted in the change history
  that follows (in reverse chronological order):

  1999-11-04 lpd Edited comments slightly for automatic TOC extraction.
  1999-10-18 lpd Fixed typo in header comment (ansi2knr rather than md5).
  1999-05-03 lpd Original version.
 */

#define T1 0xd76aa478
#define T2 0xe8c7b756
#define T3 0x242070db
#define T4 0xc1bdceee
#define T5 0xf57c0faf
#define T6 0x4787c62a
#define T7 0xa8304613
#define T8 0xfd469501
#define T9 0x698098d8
#define T10 0x8b44f7af
#define T11 0xffff5bb1
#define T12 0x895cd7be
#define T13 0x6b901122
#define T14 0xfd987193
#define T15 0xa679438e
#define T16 0x49b40821
#define T17 0xf61e2562
#define T18 0xc040b340
#define T19 0x265e5a51
#define T20 0xe9b6c7aa
#define T21 0xd62f105d
#define T22 0x02441453
#define T23 0xd8a1e681
#define T24 0xe7d3fbc8
#define T25 0x21e1cde6
#define T26 0xc33707d6
#define T27 0xf4d50d87
#define T28 0x455a14ed
#define T29 0xa9e3e905
#define T30 0xfcefa3f8
#define T31 0x676f02d9
#define T32 0x8d2a4c8a
#define T33 0xfffa3942
#define T34 0x8771f681
#define T35 0x6d9d6122
#define T36 0xfde5380c
#define T37 0xa4beea44
#define T38 0x4bdecfa9
#define T39 0xf6bb4b60
#define T40 0xbebfbc70
#define T41 0x289b7ec6
#define T42 0xeaa127fa
#define T43 0xd4ef3085
#define T44 0x04881d05
#define T45 0xd9d4d039
#define T46 0xe6db99e5
#define T47 0x1fa27cf8
#define T48 0xc4ac5665
#define T49 0xf4292244
#define T50 0x432aff97
#define T51 0xab9423a7
#define T52 0xfc93a039
#define T53 0x655b59c3
#define T54 0x8f0ccc92
#define T55 0xffeff47d
#define T56 0x85845dd1
#define T57 0x6fa87e4f
#define T58 0xfe2ce6e0
#define T59 0xa3014314
#define T60 0x4e0811a1
#define T61 0xf7537e82
#define T62 0xbd3af235
#define T63 0x2ad7d2bb
#define T64 0xeb86d391

static void
md5_process(_pdfio_md5_t *pms, const uint8_t *data /*[64]*/)
{
    uint32_t
	a = pms->abcd[0], b = pms->abcd[1],
	c = pms->abcd[2], d = pms->abcd[3];
    uint32_t t;

#ifndef ARCH_IS_BIG_ENDIAN
# define ARCH_IS_BIG_ENDIAN 1	/* slower, default implementation */
#endif
#if ARCH_IS_BIG_ENDIAN

    /*
     * On big-endian machines, we must arrange the bytes in the right
     * order.  (This also works on machines of unknown byte order.)
     */
    uint32_t X[16];
    const uint8_t *xp = data;
    int i;

    for (i = 0; i < 16; ++i, xp += 4)
	X[i] = xp[0] + (unsigned)(xp[1] << 8) + (unsigned)(xp[2] << 16) + (unsigned)(xp[3] << 24);

#else  /* !ARCH_IS_BIG_ENDIAN */

    /*
     * On little-endian machines, we can process properly aligned data
     * without copying it.
     */
    uint32_t xbuf[16];
    const uint32_t *X;

    if (!((data - (const uint8_t *)0) & 3)) {
	/* data are properly aligned */
	X = (const uint32_t *)data;
    } else {
	/* not aligned */
	memcpy(xbuf, data, 64);
	X = xbuf;
    }
#endif

#define ROTATE_LEFT(x, n) (((x) << (n)) | ((x) >> (32 - (n))))

    /* Round 1. */
    /* Let [abcd k s i] denote the operation
       a = b + ((a + F(b,c,d) + X[k] + T[i]) <<< s). */
#define F(x, y, z) (((x) & (y)) | (~(x) & (z)))
#define SET(a, b, c, d, k, s, Ti)\
  t = a + F(b,c,d) + X[k] + Ti;\
  a = ROTATE_LEFT(t, s) + b
    /* Do the following 16 operations. */
    SET(a, b, c, d,  0,  7,  T1);
    SET(d, a, b, c,  1, 12,  T2);
    SET(c, d, a, b,  2, 17,  T3);
    SET(b, c, d, a,  3, 22,  T4);
    SET(a, b, c, d,  4,  7,  T5);
    SET(d, a, b, c,  5, 12,  T6);
    SET(c, d, a, b,  6, 17,  T7);
    SET(b, c, d, a,  7, 22,  T8);
    SET(a, b, c, d,  8,  7,  T9);
    SET(d, a, b, c,  9, 12, T10);
    SET(c, d, a, b, 10, 17, T11);
    SET(b, c, d, a, 11, 22, T12);
    SET(a, b, c, d, 12,  7, T13);
    SET(d, a, b, c, 13, 12, T14);
    SET(c, d, a, b, 14, 17, T15);
    SET(b, c, d, a, 15, 22, T16);
#undef SET

     /* Round 2. */
     /* Let [abcd k s i] denote the operation
          a = b + ((a + G(b,c,d) + X[k] + T[i]) <<< s). */
#define G(x, y, z) (((x) & (z)) | ((y) & ~(z)))
#define SET(a, b, c, d, k, s, Ti)\
  t = a + G(b,c,d) + X[k] + Ti;\
  a = ROTATE_LEFT(t, s) + b
     /* Do the following 16 operations. */
    SET(a, b, c, d,  1,  5, T17);
    SET(d, a, b, c,  6,  9, T18);
    SET(c, d, a, b, 11, 14, T19);
    SET(b, c, d, a,  0, 20, T20);
    SET(a, b, c, d,  5,  5, T21);
    SET(d, a, b, c, 10,  9, T22);
    SET(c, d, a, b, 15, 14, T23);
    SET(b, c, d, a,  4, 20, T24);
    SET(a, b, c, d,  9,  5, T25);
    SET(d, a, b, c, 14,  9, T26);
    SET(c, d, a, b,  3, 14, T27);
    SET(b, c, d, a,  8, 20, T28);
    SET(a, b, c, d, 13,  5, T29);
    SET(d, a, b, c,  2,  9, T30);
    SET(c, d, a, b,  7, 14, T31);
    SET(b, c, d, a, 12, 20, T32);
#undef SET

     /* Round 3. */
     /* Let [abcd k s t] denote the operation
          a = b + ((a + H(b,c,d) + X[k] + T[i]) <<< s). */
#define H(x, y, z) ((x) ^ (y) ^ (z))
#define SET(a, b, c, d, k, s, Ti)\
  t = a + H(b,c,d) + X[k] + Ti;\
  a = ROTATE_LEFT(t, s) + b
     /* Do the following 16 operations. */
    SET(a, b, c, d,  5,  4, T33);
    SET(d, a, b, c,  8, 11, T34);
    SET(c, d, a, b, 11, 16, T35);
    SET(b, c, d, a, 14, 23, T36);
    SET(a, b, c, d,  1,  4, T37);
    SET(d, a, b, c,  4, 11, T38);
    SET(c, d, a, b,  7, 16, T39);
    SET(b, c, d, a, 10, 23, T40);
    SET(a, b, c, d, 13,  4, T41);
    SET(d, a, b, c,  0, 11, T42);
    SET(c, d, a, b,  3, 16, T43);
    SET(b, c, d, a,  6, 23, T44);
    SET(a, b, c, d,  9,  4, T45);
    SET(d, a, b, c, 12, 11, T46);
    SET(c, d, a, b, 15, 16, T47);
    SET(b, c, d, a,  2, 23, T48);
#undef SET

     /* Round 4. */
     /* Let [abcd k s t] denote the operation
          a = b + ((a + I(b,c,d) + X[k] + T[i]) <<< s). */
#define I(x, y, z) ((y) ^ ((x) | ~(z)))
#define SET(a, b, c, d, k, s, Ti)\
  t = a + I(b,c,d) + X[k] + Ti;\
  a = ROTATE_LEFT(t, s) + b
     /* Do the following 16 operations. */
    SET(a, b, c, d,  0,  6, T49);
    SET(d, a, b, c,  7, 10, T50);
    SET(c, d, a, b, 14, 15, T51);
    SET(b, c, d, a,  5, 21, T52);
    SET(a, b, c, d, 12,  6, T53);
    SET(d, a, b, c,  3, 10, T54);
    SET(c, d, a, b, 10, 15, T55);
    SET(b, c, d, a,  1, 21, T56);
    SET(a, b, c, d,  8,  6, T57);
    SET(d, a, b, c, 15, 10, T58);
    SET(c, d, a, b,  6, 15, T59);
    SET(b, c, d, a, 13, 21, T60);
    SET(a, b, c, d,  4,  6, T61);
    SET(d, a, b, c, 11, 10, T62);
    SET(c, d, a, b,  2, 15, T63);
    SET(b, c, d, a,  9, 21, T64);
#undef SET

     /* Then perform the following additions. (That is increment each
        of the four registers by the value it had before this block
        was started.) */
    pms->abcd[0] += a;
    pms->abcd[1] += b;
    pms->abcd[2] += c;
    pms->abcd[3] += d;
}

void
_pdfioCryptoMD5Init(_pdfio_md5_t *pms)
{
    pms->count[0] = pms->count[1] = 0;
    pms->abcd[0] = 0x67452301;
    pms->abcd[1] = 0xefcdab89;
    pms->abcd[2] = 0x98badcfe;
    pms->abcd[3] = 0x10325476;
}

void
_pdfioCryptoMD5Append(_pdfio_md5_t *pms, const uint8_t *data, size_t nbytes)
{
    const uint8_t *p = data;
    size_t left = nbytes;
    size_t offset = (pms->count[0] >> 3) & 63;
    uint32_t nbits = (uint32_t)(nbytes << 3);

    if (nbytes == 0)
	return;

    /* Update the message length. */
    pms->count[1] += (unsigned)(nbytes >> 29);
    pms->count[0] += nbits;
    if (pms->count[0] < nbits)
	pms->count[1]++;

    /* Process an initial partial block. */
    if (offset) {
	size_t copy = (offset + nbytes > 64 ? 64 - offset : nbytes);

	memcpy(pms->buf + offset, p, copy);
	if (offset + copy < 64)
	    return;
	p += copy;
	left -= copy;
	md5_process(pms, pms->buf);
    }

    /* Process full blocks. */
    for (; left >= 64; p += 64, left -= 64)
	md5_process(pms, p);

    /* Process a final partial block. */
    if (left)
	memcpy(pms->buf, p, left);
}

void
_pdfioCryptoMD5Finish(_pdfio_md5_t *pms, uint8_t digest[16])
{
    static const uint8_t pad[64] = {
	0x80, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
	0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
	0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
	0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0
    };
    uint8_t data[8];
    int i;

    /* Save the length before padding. */
    for (i = 0; i < 8; ++i)
	data[i] = (uint8_t)(pms->count[i >> 2] >> ((i & 3) << 3));
    /* Pad to 56 bytes mod 64. */
    _pdfioCryptoMD5Append(pms, pad, ((55 - (pms->count[0] >> 3)) & 63) + 1);
    /* Append the length. */
    _pdfioCryptoMD5Append(pms, data, 8);
    for (i = 0; i < 16; ++i)
	digest[i] = (uint8_t)(pms->abcd[i >> 2] >> ((i & 3) << 3));
}




michaelrsweet-pdfio-db93555/pdfio-object.c
//
// PDF object functions for PDFio.
//
// Copyright © 2021 by Michael R Sweet.
//
// Licensed under Apache License v2.0.  See the file "LICENSE" for more
// information.
//

//
// Include necessary headers...
//

#include "pdfio-private.h"


//
// Local functions...
//

static bool	write_obj_header(pdfio_obj_t *obj);


//
// 'pdfioObjClose()' - Close an object, writing any data as needed to the PDF
//                     file.
//

bool					// O - `true` on success, `false` on failure
pdfioObjClose(pdfio_obj_t *obj)		// I - Object
{
  // Range check input
  if (!obj)
    return (false);

  if (obj->pdf->mode != _PDFIO_MODE_WRITE)
    return (true);			// Nothing to do when reading

  // Write what remains for the object...
  if (!obj->offset)
  {
    // Write the object value
    if (!write_obj_header(obj))
      return (false);

    // Write the "endobj" line...
    return (_pdfioFilePuts(obj->pdf, "endobj\n"));
  }
  else if (obj->stream)
  {
    // Close the stream...
    return (pdfioStreamClose(obj->stream));
  }
  else
  {
    // Already closed
    return (true);
  }
}


//
// 'pdfioObjCopy()' - Copy an object to another PDF file.
//

pdfio_obj_t *				// O - New object or `NULL` on error
pdfioObjCopy(pdfio_file_t *pdf,		// I - PDF file
             pdfio_obj_t  *srcobj)	// I - Object to copy
{
  pdfio_obj_t	*dstobj;		// Destination object
  pdfio_stream_t *srcst,		// Source stream
		*dstst;			// Destination stream
  char		buffer[32768];		// Copy buffer
  ssize_t	bytes;			// Bytes read


  PDFIO_DEBUG("pdfioObjCopy(pdf=%p, srcobj=%p(%p))\n", pdf, srcobj, srcobj ? srcobj->pdf : NULL);

  // Range check input
  if (!pdf || !srcobj)
    return (NULL);

  // Load the object value if needed...
  if (srcobj->value.type == PDFIO_VALTYPE_NONE)
    _pdfioObjLoad(srcobj);

  // Create the new object...
  if ((dstobj = _pdfioFileCreateObj(pdf, srcobj->pdf, NULL)) == NULL)
    return (NULL);

  // Add new object to the cache of copied objects...
  if (!_pdfioFileAddMappedObj(pdf, dstobj, srcobj))
    return (NULL);

  // Copy the object's value...
  if (!_pdfioValueCopy(pdf, &dstobj->value, srcobj->pdf, &srcobj->value))
    return (NULL);

  if (dstobj->value.type == PDFIO_VALTYPE_DICT)
    _pdfioDictClear(dstobj->value.value.dict, "Length");

  if (srcobj->stream_offset)
  {
    // Copy stream data...
    if ((srcst = pdfioObjOpenStream(srcobj, false)) == NULL)
    {
      pdfioObjClose(dstobj);
      return (NULL);
    }

    if ((dstst = pdfioObjCreateStream(dstobj, PDFIO_FILTER_NONE)) == NULL)
    {
      pdfioStreamClose(srcst);
      pdfioObjClose(dstobj);
      return (NULL);
    }

    while ((bytes = pdfioStreamRead(srcst, buffer, sizeof(buffer))) > 0)
    {
      if (!pdfioStreamWrite(dstst, buffer, (size_t)bytes))
      {
        bytes = -1;
        break;
      }
    }

    pdfioStreamClose(srcst);
    pdfioStreamClose(dstst);

    if (bytes < 0)
      return (NULL);
  }
  else
    pdfioObjClose(dstobj);

  return (dstobj);
}


//
// 'pdfioObjCreateStream()' - Create an object (data) stream for writing.
//

pdfio_stream_t *			// O - Stream or `NULL` on error
pdfioObjCreateStream(
    pdfio_obj_t    *obj,		// I - Object
    pdfio_filter_t filter)		// I - Type of compression to apply
{
  pdfio_obj_t	*length_obj = NULL;	// Length object, if any


  // Range check input
  if (!obj || obj->pdf->mode != _PDFIO_MODE_WRITE || obj->value.type != PDFIO_VALTYPE_DICT)
    return (NULL);

  if (obj->offset)
  {
    _pdfioFileError(obj->pdf, "Object has already been written.");
    return (NULL);
  }

  if (filter != PDFIO_FILTER_NONE && filter != PDFIO_FILTER_FLATE)
  {
    _pdfioFileError(obj->pdf, "Unsupported filter value for PDFioObjCreateStream.");
    return (NULL);
  }

  // Write the header...
  if (!_pdfioDictGetValue(obj->value.value.dict, "Length"))
  {
    if (obj->pdf->output_cb)
    {
      // Streaming via an output callback, so add a placeholder length object
      _pdfio_value_t	length_value;	// Length value

      length_value.type         = PDFIO_VALTYPE_NUMBER;
      length_value.value.number = 0.0f;

      length_obj = _pdfioFileCreateObj(obj->pdf, obj->pdf, &length_value);
      pdfioDictSetObj(obj->value.value.dict, "Length", length_obj);
    }
    else
    {
      // Need a Length key for the stream, add a placeholder that we can fill in
      // later...
      pdfioDictSetNumber(obj->value.value.dict, "Length", 0.0);
    }
  }

  if (!write_obj_header(obj))
    return (NULL);

  if (!_pdfioFilePuts(obj->pdf, "stream\n"))
    return (NULL);

  obj->stream_offset = _pdfioFileTell(obj->pdf);

  // Return the new stream...
  return (_pdfioStreamCreate(obj, length_obj, filter));
}


//
// '_pdfioObjDelete()' - Free memory used by an object.
//

void
_pdfioObjDelete(pdfio_obj_t *obj)	// I - Object
{
  if (obj)
    pdfioStreamClose(obj->stream);

  free(obj);
}


//
// 'pdfioObjGetArray()' - Get the array associated with an object.
//

pdfio_array_t *				// O - Array or `NULL` on error
pdfioObjGetArray(pdfio_obj_t *obj)	// I - Object
{
  if (!obj)
    return (NULL);

  if (obj->value.type == PDFIO_VALTYPE_NONE)
    _pdfioObjLoad(obj);

  if (obj->value.type == PDFIO_VALTYPE_ARRAY)
    return (obj->value.value.array);
  else
    return (NULL);
}


//
// 'pdfioObjGetDict()' - Get the dictionary associated with an object.
//

pdfio_dict_t *				// O - Dictionary or `NULL` on error
pdfioObjGetDict(pdfio_obj_t *obj)	// I - Object
{
  if (!obj)
    return (NULL);

  if (obj->value.type == PDFIO_VALTYPE_NONE)
    _pdfioObjLoad(obj);

  if (obj->value.type == PDFIO_VALTYPE_DICT)
    return (obj->value.value.dict);
  else
    return (NULL);
}


//
// 'pdfioObjGetGeneration()' - Get the object's generation number.
//

unsigned short				// O - Generation number (0 to 65535)
pdfioObjGetGeneration(pdfio_obj_t *obj)	// I - Object
{
  return (obj ? obj->generation : 0);
}


//
// 'pdfioObjGetLength()' - Get the length of the object's (data) stream.
//

size_t					// O - Length in bytes or `0` for none
pdfioObjGetLength(pdfio_obj_t *obj)	// I - Object
{
  size_t	length;			// Length of stream
  pdfio_obj_t	*lenobj;		// Length object


  // Range check input...
  if (!obj || !obj->stream_offset || obj->value.type != PDFIO_VALTYPE_DICT)
    return (0);

  // Try getting the length, directly or indirectly
  if ((length = (size_t)pdfioDictGetNumber(obj->value.value.dict, "Length")) > 0)
  {
    PDFIO_DEBUG("pdfioObjGetLength(obj=%p) returning %lu.\n", obj, (unsigned long)length);
    return (length);
  }

  if ((lenobj = pdfioDictGetObj(obj->value.value.dict, "Length")) == NULL)
  {
    _pdfioFileError(obj->pdf, "Unable to get length of stream.");
    return (0);
  }

  if (lenobj->value.type == PDFIO_VALTYPE_NONE)
    _pdfioObjLoad(lenobj);

  if (lenobj->value.type != PDFIO_VALTYPE_NUMBER || lenobj->value.value.number <= 0.0)
  {
    _pdfioFileError(obj->pdf, "Unable to get length of stream.");
    return (0);
  }

  PDFIO_DEBUG("pdfioObjGetLength(obj=%p) returning %lu.\n", obj, (unsigned long)lenobj->value.value.number);

  return ((size_t)lenobj->value.value.number);
}


//
// 'pdfioObjGetNumber()' - Get the object's number.
//

size_t					// O - Object number (1 to 9999999999)
pdfioObjGetNumber(pdfio_obj_t *obj)	// I - Object
{
  return (obj ? obj->number : 0);
}


//
// 'pdfioObjGetSubtype()' - Get an object's subtype.
//

const char *				// O - Object subtype
pdfioObjGetSubtype(pdfio_obj_t *obj)	// I - Object
{
  pdfio_dict_t	*dict;			// Object dictionary


  if ((dict = pdfioObjGetDict(obj)) == NULL)
    return (NULL);
  else
    return (pdfioDictGetName(dict, "Subtype"));
}


//
// 'pdfioObjGetType()' - Get an object's type.
//

const char *				// O - Object type
pdfioObjGetType(pdfio_obj_t *obj)	// I - Object
{
  pdfio_dict_t	*dict;			// Object dictionary


  if ((dict = pdfioObjGetDict(obj)) == NULL)
    return (NULL);
  else
    return (pdfioDictGetName(dict, "Type"));
}


//
// '_pdfioObjLoad()' - Load an object dictionary/value.
//

bool					// O - `true` on success, `false` otherwise
_pdfioObjLoad(pdfio_obj_t *obj)		// I - Object
{
  char			line[64],	// Line from file
			*ptr;		// Pointer into line
  ssize_t		bytes;		// Bytes read
  _pdfio_token_t	tb;		// Token buffer/stack


  PDFIO_DEBUG("_pdfioObjLoad(obj=%p(%lu)), offset=%lu\n", obj, (unsigned long)obj->number, (unsigned long)obj->offset);

  // Seek to the start of the object and read its header...
  if (_pdfioFileSeek(obj->pdf, obj->offset, SEEK_SET) != obj->offset)
  {
    _pdfioFileError(obj->pdf, "Unable to seek to object %lu.", (unsigned long)obj->number);
    return (false);
  }

  if ((bytes = _pdfioFilePeek(obj->pdf, line, sizeof(line) - 1)) < 0)
  {
    _pdfioFileError(obj->pdf, "Unable to read header for object %lu.", (unsigned long)obj->number);
    return (false);
  }

  line[bytes] = '\0';

  PDFIO_DEBUG("_pdfioObjLoad: Header is '%s'.\n", line);

  if (strtoimax(line, &ptr, 10) != (intmax_t)obj->number)
  {
    _pdfioFileError(obj->pdf, "Bad header for object %lu.", (unsigned long)obj->number);
    return (false);
  }

  if (strtol(ptr, &ptr, 10) != (long)obj->generation)
  {
    _pdfioFileError(obj->pdf, "Bad header for object %lu.", (unsigned long)obj->number);
    return (false);
  }

  while (isspace(*ptr & 255))
    ptr ++;

  if (strncmp(ptr, "obj", 3) || (ptr[3] && ptr[3] != '<' && ptr[3] != '[' && !isspace(ptr[3] & 255)))
  {
    _pdfioFileError(obj->pdf, "Bad header for object %lu.", (unsigned long)obj->number);
    return (false);
  }

  ptr += 3;
  _pdfioFileConsume(obj->pdf, (size_t)(ptr - line));

  // Then grab the object value...
  _pdfioTokenInit(&tb, obj->pdf, (_pdfio_tconsume_cb_t)_pdfioFileConsume, (_pdfio_tpeek_cb_t)_pdfioFilePeek, obj->pdf);

  if (!_pdfioValueRead(obj->pdf, obj, &tb, &obj->value, 0))
  {
    _pdfioFileError(obj->pdf, "Unable to read value for object %lu.", (unsigned long)obj->number);
    return (false);
  }

  // Now see if there is an associated stream...
  if (!_pdfioTokenGet(&tb, line, sizeof(line)))
  {
    _pdfioFileError(obj->pdf, "Early end-of-file for object %lu.", (unsigned long)obj->number);
    return (false);
  }

  _pdfioTokenFlush(&tb);

  if (!strcmp(line, "stream"))
  {
    // Yes, save its location...
    obj->stream_offset = _pdfioFileTell(obj->pdf);
    PDFIO_DEBUG("_pdfioObjLoad: stream_offset=%lu.\n", (unsigned long)obj->stream_offset);
  }

  PDFIO_DEBUG("_pdfioObjLoad: ");
  PDFIO_DEBUG_VALUE(&obj->value);
  PDFIO_DEBUG("\n");

  return (true);
}


//
// 'pdfioObjOpenStream()' - Open an object's (data) stream for reading.
//

pdfio_stream_t *			// O - Stream or `NULL` on error
pdfioObjOpenStream(pdfio_obj_t *obj,	// I - Object
                   bool        decode)	// I - Decode/decompress data?
{
  // Range check input...
  if (!obj)
    return (NULL);

  // Make sure we've loaded the object dictionary...
  if (!obj->value.type)
  {
    if (!_pdfioObjLoad(obj))
      return (NULL);
  }

  // No stream if there is no dict or offset to a stream...
  if (obj->value.type != PDFIO_VALTYPE_DICT || !obj->stream_offset)
    return (NULL);

  // Open the stream...
  return (_pdfioStreamOpen(obj, decode));
}


//
// 'write_obj_header()' - Write the object header...
//

static bool				// O - `true` on success, `false` on failure
write_obj_header(pdfio_obj_t *obj)	// I - Object
{
  obj->offset = _pdfioFileTell(obj->pdf);

  if (!_pdfioFilePrintf(obj->pdf, "%lu %u obj\n", (unsigned long)obj->number, obj->generation))
    return (false);

  if (!_pdfioValueWrite(obj->pdf, obj, &obj->value, &obj->length_offset))
    return (false);

  return (_pdfioFilePuts(obj->pdf, "\n"));
}




michaelrsweet-pdfio-db93555/pdfio-page.c
//
// PDF page functions for PDFio.
//
// Copyright © 2021 by Michael R Sweet.
//
// Licensed under Apache License v2.0.  See the file "LICENSE" for more
// information.
//

//
// Include necessary headers...
//

#include "pdfio-private.h"


//
// 'pdfioPageCopy()' - Copy a page to a PDF file.
//

bool					// O - `true` on success, `false` on failure
pdfioPageCopy(pdfio_file_t *pdf,	// I - PDF file
              pdfio_obj_t  *srcpage)	// I - Source page
{
  pdfio_obj_t	*dstpage;		// Destination page object


  PDFIO_DEBUG("pdfioPageCopy(pdf=%p, srcpage=%p(%p))\n", pdf, srcpage, srcpage ? srcpage->pdf : NULL);

  // Range check input
  if (!pdf || !srcpage || srcpage->value.type != PDFIO_VALTYPE_DICT)
  {
    if (pdf)
    {
      if (!srcpage)
        _pdfioFileError(pdf, "NULL page object specified.");
      else
        _pdfioFileError(pdf, "Object is not a page.");
    }

    return (false);
  }

  // Copy the page object and add it to the pages array...
  if ((dstpage = pdfioObjCopy(pdf, srcpage)) == NULL)
    return (false);
  else
    return (_pdfioFileAddPage(pdf, dstpage));
}




michaelrsweet-pdfio-db93555/pdfio-private.h
//
// Private header file for PDFio.
//
// Copyright © 2021 by Michael R Sweet.
//
// Licensed under Apache License v2.0.  See the file "LICENSE" for more
// information.
//

#ifndef PDFIO_PRIVATE_H
#  define PDFIO_PRIVATE_H

//
// Include necessary headers...
//

#  ifdef _WIN32
/*
 * Disable bogus VS warnings/errors...
 */

#    define _CRT_SECURE_NO_WARNINGS
#  endif // _WIN32

#  include "pdfio.h"
#  include <stdarg.h>
#  include <stdint.h>
#  include <string.h>
#  include <errno.h>
#  include <inttypes.h>
#  include <fcntl.h>
#  ifdef _WIN32
#    include <io.h>
#    include <direct.h>

/*
 * Microsoft renames the POSIX functions to _name, and introduces
 * a broken compatibility layer using the original names.  As a result,
 * random crashes can occur when, for example, strdup() allocates memory
 * from a different heap than used by malloc() and free().
 *
 * To avoid moronic problems like this, we #define the POSIX function
 * names to the corresponding non-standard Microsoft names.
 */

#    define access	_access
#    define close	_close
#    define fileno	_fileno
#    define lseek	_lseek
#    define mkdir(d,p)	_mkdir(d)
#    define open	_open
#    define read	_read
#    define rmdir	_rmdir
#    define snprintf	_snprintf
#    define strdup	_strdup
#    define unlink	_unlink
#    define vsnprintf	_vsnprintf
#    define write	_write

/*
 * Map various parameters for POSIX...
 */

#    define F_OK	00
#    define W_OK	02
#    define R_OK	04
#    define O_RDONLY	_O_RDONLY
#    define O_WRONLY	_O_WRONLY
#    define O_CREAT	_O_CREAT
#    define O_TRUNC	_O_TRUNC
#    define O_BINARY	_O_BINARY
#  else // !_WIN32
#    include <unistd.h>
#    define O_BINARY	0
#  endif // _WIN32
#  include <string.h>
#  include <ctype.h>
#  include <zlib.h>


//
// Visibility and other annotations...
//

#  if defined(__has_extension) || defined(__GNUC__)
#    define _PDFIO_INTERNAL	__attribute__ ((visibility("hidden")))
#    define _PDFIO_PRIVATE	__attribute__ ((visibility("default")))
#    define _PDFIO_NONNULL(...)	__attribute__ ((nonnull(__VA_ARGS__)))
#    define _PDFIO_NORETURN	__attribute__ ((noreturn))
#  else
#    define _PDFIO_INTERNAL
#    define _PDFIO_PRIVATE
#    define _PDFIO_NONNULL(...)
#    define _PDFIO_NORETURN
#  endif // __has_extension || __GNUC__


//
// Debug macro...
//

#  ifdef DEBUG
#    define PDFIO_DEBUG(...)		fprintf(stderr, __VA_ARGS__)
#    define PDFIO_DEBUG_ARRAY(array)	_pdfioArrayDebug(array, stderr)
#    define PDFIO_DEBUG_DICT(dict)	_pdfioDictDebug(dict, stderr)
#    define PDFIO_DEBUG_VALUE(value)	_pdfioValueDebug(value, stderr)
#  else
#    define PDFIO_DEBUG(...)
#    define PDFIO_DEBUG_ARRAY(array)
#    define PDFIO_DEBUG_DICT(dict)
#    define PDFIO_DEBUG_VALUE(value)
#  endif // DEBUG


//
// Types and constants...
//

#  define PDFIO_MAX_DEPTH	32	// Maximum nesting depth for values

typedef enum _pdfio_mode_e		// Read/write mode
{
  _PDFIO_MODE_READ,			// Read a PDF file
  _PDFIO_MODE_WRITE			// Write a PDF file
} _pdfio_mode_t;

typedef enum _pdfio_predictor_e		// PNG predictor constants
{
  _PDFIO_PREDICTOR_NONE = 1,		// No predictor (default)
  _PDFIO_PREDICTOR_TIFF2 = 2,		// TIFF2 predictor (???)
  _PDFIO_PREDICTOR_PNG_NONE = 10,	// PNG None predictor (same as `_PDFIO_PREDICTOR_NONE`)
  _PDFIO_PREDICTOR_PNG_SUB = 11,	// PNG Sub predictor
  _PDFIO_PREDICTOR_PNG_UP = 12,		// PNG Up predictor
  _PDFIO_PREDICTOR_PNG_AVERAGE = 13,	// PNG Average predictor
  _PDFIO_PREDICTOR_PNG_PAETH = 14,	// PNG Paeth predictor
  _PDFIO_PREDICTOR_PNG_AUTO = 15	// PNG "auto" predictor (currently mapped to Paeth)
} _pdfio_predictor_t;

typedef ssize_t (*_pdfio_tconsume_cb_t)(void *data, size_t bytes);
typedef ssize_t (*_pdfio_tpeek_cb_t)(void *data, void *buffer, size_t bytes);

typedef struct _pdfio_token_s		// Token buffer/stack
{
  pdfio_file_t		*pdf;		// PDF file
  _pdfio_tconsume_cb_t	consume_cb;	// Consume callback
  _pdfio_tpeek_cb_t	peek_cb;	// Peek callback
  void			*cb_data;	// Callback data
  unsigned char		buffer[256],	// Buffer
			*bufptr,	// Pointer into buffer
			*bufend;	// Last valid byte in buffer
  size_t		num_tokens;	// Number of tokens in stack
  char			*tokens[4];	// Token stack
} _pdfio_token_t;

typedef struct _pdfio_value_s		// Value structure
{
  pdfio_valtype_t type;			// Type of value
  union
  {
    pdfio_array_t *array;		// Array value
    struct
    {
      unsigned char	*data;		// Data
      size_t		datalen;	// Length
    }		binary;			// Binary ("Hex String") data
    bool	boolean;		// Boolean value
    time_t	date;			// Date/time value
    pdfio_dict_t *dict;			// Dictionary value
    struct
    {
      size_t		number;		// Object number
      unsigned short	generation;	// Generation number
    }		indirect;		// Indirect object reference
    const char	*name;			// Name value
    double	number;			// Number value
    const char	*string;		// String value
  }		value;			// Value union
} _pdfio_value_t;

typedef struct _pdfio_aes_s		// AES encryption state
{
  size_t	round_size;		// Size of round key
  uint8_t	round_key[240],		// Round key
		iv[16];			// Initialization vector
} _pdfio_aes_t;

typedef struct _pdfio_md5_s		// MD5 hash state
{
  uint32_t	count[2];		// Message length in bits, lsw first
  uint32_t	abcd[4];		// Digest buffer
  uint8_t	buf[64];		// Accumulate block
} _pdfio_md5_t;

typedef struct _pdfio_rc4_s		// RC4 encryption state
{
  uint8_t	sbox[256];		// S boxes for encryption
  uint8_t	i, j;			// Current indices into S boxes
} _pdfio_rc4_t;

typedef struct _pdfio_sha265_s		// SHA-256 hash state
{
  uint32_t	Intermediate_Hash[8];	// Message Digest
  uint32_t	Length_High;		// Message length in bits
  uint32_t	Length_Low;		// Message length in bits
  int		Message_Block_Index;	// Message_Block array index
  uint8_t	Message_Block[64];	// 512-bit message blocks
  int		Computed;		// Is the hash computed?
  int		Corrupted;		// Cumulative corruption code
} _pdfio_sha256_t;

typedef union _pdfio_crypto_ctx_u	// Cryptographic contexts
{
  _pdfio_aes_t	aes;			// AES-128/256 context
  _pdfio_rc4_t	rc4;			// RC4-40/128 context
} _pdfio_crypto_ctx_t;
typedef size_t (*_pdfio_crypto_cb_t)(_pdfio_crypto_ctx_t *ctx, uint8_t *outbuffer, const uint8_t *inbuffer, size_t len);

struct _pdfio_array_s
{
  pdfio_file_t	*pdf;			// PDF file
  size_t	num_values,		// Number of values in use
		alloc_values;		// Number of allocated values
  _pdfio_value_t *values;		// Array of values
};

typedef struct _pdfio_pair_s		// Key/value pair
{
  const char	*key;			// Key string
  _pdfio_value_t value;			// Value
} _pdfio_pair_t;

struct _pdfio_dict_s			// Dictionary
{
  pdfio_file_t	*pdf;			// PDF file
  size_t	num_pairs,		// Number of pairs in use
		alloc_pairs;		// Number of allocated pairs
  _pdfio_pair_t *pairs;			// Array of pairs
};

typedef struct _pdfio_objmap_s		// PDF object map
{
  pdfio_obj_t	*obj;			// Object for this file
  pdfio_file_t	*src_pdf;		// Source PDF file
  size_t	src_number;		// Source object number
} _pdfio_objmap_t;

struct _pdfio_file_s			// PDF file structure
{
  char		*filename;		// Filename
  char		*version;		// Version number
  pdfio_rect_t	media_box,		// Default MediaBox value
		crop_box;		// Default CropBox value
  _pdfio_mode_t	mode;			// Read/write mode
  pdfio_output_cb_t output_cb;		// Output callback
  void		*output_ctx;		// Context for output callback
  pdfio_error_cb_t error_cb;		// Error callback
  void		*error_data;		// Data for error callback

  pdfio_encryption_t encryption;	// Encryption mode
  pdfio_permission_t permissions;	// Access permissions (encrypted PDF files)
  uint8_t	file_key[16],		// File encryption key
		owner_key[32],		// Owner encryption key
		user_key[32];		// User encryption key
  size_t	file_keylen,		// Length of file encryption key
		owner_keylen,		// Length of owner encryption key
		user_keylen;		// Length of user encryption key

  // Active file data
  int		fd;			// File descriptor
  char		buffer[8192],		// Read/write buffer
		*bufptr,		// Pointer into buffer
		*bufend;		// End of buffer
  off_t		bufpos;			// Position in file for start of buffer
  pdfio_dict_t	*trailer_dict;		// Trailer dictionary
  pdfio_obj_t	*root_obj;		// Root object/dictionary
  pdfio_obj_t	*info_obj;		// Information object
  pdfio_obj_t	*pages_obj;		// Root pages object
  pdfio_obj_t	*encrypt_obj;		// De/Encryption object/dictionary
  pdfio_obj_t	*cp1252_obj,		// CP1252 font encoding object
		*unicode_obj;		// Unicode font encoding object
  pdfio_array_t	*id_array;		// ID array

  // Allocated data elements
  size_t	num_arrays,		// Number of arrays
		alloc_arrays;		// Allocated arrays
  pdfio_array_t	**arrays;		// Arrays
  size_t	num_dicts,		// Number of dictionaries
		alloc_dicts;		// Allocated dictionaries
  pdfio_dict_t	**dicts;		// Dictionaries
  size_t	num_objs,		// Number of objects
		alloc_objs;		// Allocated objects
  pdfio_obj_t	**objs;			// Objects
  size_t	num_objmaps,		// Number of object maps
		alloc_objmaps;		// Allocated object maps
  _pdfio_objmap_t *objmaps;		// Object maps
  size_t	num_pages,		// Number of pages
		alloc_pages;		// Allocated pages
  pdfio_obj_t	**pages;		// Pages
  size_t	num_strings,		// Number of strings
		alloc_strings;		// Allocated strings
  char		**strings;		// Nul-terminated strings
};

struct _pdfio_obj_s			// Object
{
  pdfio_file_t	*pdf;			// PDF file
  size_t	number;			// Number
  unsigned short generation;		// Generation
  off_t		offset,			// Offset to object in file
		length_offset,		// Offset to /Length in object dict
		stream_offset;		// Offset to start of stream in file
  size_t	stream_length;		// Length of stream, if any
  _pdfio_value_t value;			// Dictionary/number/etc. value
  pdfio_stream_t *stream;		// Open stream, if any
};

struct _pdfio_stream_s			// Stream
{
  pdfio_file_t	*pdf;			// PDF file
  pdfio_obj_t	*obj;			// Object
  pdfio_obj_t	*length_obj;		// Length object, if any
  pdfio_filter_t filter;		// Compression/decompression filter
  size_t	remaining;		// Remaining bytes in stream
  char		buffer[8192],		// Read/write buffer
		*bufptr,		// Current position in buffer
	        *bufend;		// End of buffer
  z_stream	flate;			// Flate filter state
  _pdfio_predictor_t predictor;		// Predictor function, if any
  size_t	pbpixel,		// Size of a pixel in bytes
		pbsize;			// Predictor buffer size, if any
  unsigned char	cbuffer[4096],		// Compressed data buffer
		*prbuffer,		// Raw buffer (previous line), as needed
		*psbuffer;		// PNG filter buffer, as needed
  _pdfio_crypto_cb_t crypto_cb;		// Encryption/descryption callback, if any
  _pdfio_crypto_ctx_t crypto_ctx;	// Cryptographic context
};


//
// Functions...
//

extern void		_pdfioArrayDebug(pdfio_array_t *a, FILE *fp) _PDFIO_INTERNAL;
extern void		_pdfioArrayDelete(pdfio_array_t *a) _PDFIO_INTERNAL;
extern _pdfio_value_t	*_pdfioArrayGetValue(pdfio_array_t *a, size_t n) _PDFIO_INTERNAL;
extern pdfio_array_t	*_pdfioArrayRead(pdfio_file_t *pdf, pdfio_obj_t *obj, _pdfio_token_t *ts, size_t depth) _PDFIO_INTERNAL;
extern bool		_pdfioArrayWrite(pdfio_array_t *a, pdfio_obj_t *obj) _PDFIO_INTERNAL;

extern void		_pdfioCryptoAESInit(_pdfio_aes_t *ctx, const uint8_t *key, size_t keylen, const uint8_t *iv) _PDFIO_INTERNAL;
extern size_t		_pdfioCryptoAESDecrypt(_pdfio_aes_t *ctx, uint8_t *outbuffer, const uint8_t *inbuffer, size_t len) _PDFIO_INTERNAL;
extern size_t		_pdfioCryptoAESEncrypt(_pdfio_aes_t *ctx, uint8_t *outbuffer, const uint8_t *inbuffer, size_t len) _PDFIO_INTERNAL;
extern bool		_pdfioCryptoLock(pdfio_file_t *pdf, pdfio_permission_t permissions, pdfio_encryption_t encryption, const char *owner_password, const char *user_password) _PDFIO_INTERNAL;
extern void		_pdfioCryptoMakeRandom(uint8_t *buffer, size_t bytes) _PDFIO_INTERNAL;
extern _pdfio_crypto_cb_t _pdfioCryptoMakeReader(pdfio_file_t *pdf, pdfio_obj_t *obj, _pdfio_crypto_ctx_t *ctx, uint8_t *iv, size_t *ivlen) _PDFIO_INTERNAL;
extern _pdfio_crypto_cb_t _pdfioCryptoMakeWriter(pdfio_file_t *pdf, pdfio_obj_t *obj, _pdfio_crypto_ctx_t *ctx, uint8_t *iv, size_t *ivlen) _PDFIO_INTERNAL;
extern void		_pdfioCryptoMD5Append(_pdfio_md5_t *pms, const uint8_t *data, size_t nbytes) _PDFIO_INTERNAL;
extern void		_pdfioCryptoMD5Finish(_pdfio_md5_t *pms, uint8_t digest[16]) _PDFIO_INTERNAL;
extern void		_pdfioCryptoMD5Init(_pdfio_md5_t *pms) _PDFIO_INTERNAL;
extern void		_pdfioCryptoRC4Init(_pdfio_rc4_t *ctx, const uint8_t *key, size_t keylen) _PDFIO_INTERNAL;
extern size_t		_pdfioCryptoRC4Crypt(_pdfio_rc4_t *ctx, uint8_t *outbuffer, const uint8_t *inbuffer, size_t len) _PDFIO_INTERNAL;
extern void		_pdfioCryptoSHA256Append(_pdfio_sha256_t *, const uint8_t *bytes, size_t bytecount) _PDFIO_INTERNAL;
extern void		_pdfioCryptoSHA256Init(_pdfio_sha256_t *ctx) _PDFIO_INTERNAL;
extern void		_pdfioCryptoSHA256Finish(_pdfio_sha256_t *ctx, uint8_t *Message_Digest) _PDFIO_INTERNAL;
extern bool		_pdfioCryptoUnlock(pdfio_file_t *pdf, pdfio_password_cb_t password_cb, void *password_data) _PDFIO_INTERNAL;

extern void		_pdfioDictClear(pdfio_dict_t *dict, const char *key) _PDFIO_INTERNAL;
extern void		_pdfioDictDebug(pdfio_dict_t *dict, FILE *fp) _PDFIO_INTERNAL;
extern void		_pdfioDictDelete(pdfio_dict_t *dict) _PDFIO_INTERNAL;
extern _pdfio_value_t	*_pdfioDictGetValue(pdfio_dict_t *dict, const char *key) _PDFIO_INTERNAL;
extern pdfio_dict_t	*_pdfioDictRead(pdfio_file_t *pdf, pdfio_obj_t *obj, _pdfio_token_t *ts, size_t depth) _PDFIO_INTERNAL;
extern bool		_pdfioDictSetValue(pdfio_dict_t *dict, const char *key, _pdfio_value_t *value) _PDFIO_INTERNAL;
extern bool		_pdfioDictWrite(pdfio_dict_t *dict, pdfio_obj_t *obj, off_t *length) _PDFIO_INTERNAL;

extern bool		_pdfioFileAddMappedObj(pdfio_file_t *pdf, pdfio_obj_t *dst_obj, pdfio_obj_t *src_obj) _PDFIO_INTERNAL;
extern bool		_pdfioFileAddPage(pdfio_file_t *pdf, pdfio_obj_t *obj) _PDFIO_INTERNAL;
extern bool		_pdfioFileConsume(pdfio_file_t *pdf, size_t bytes) _PDFIO_INTERNAL;
extern pdfio_obj_t	*_pdfioFileCreateObj(pdfio_file_t *pdf, pdfio_file_t *srcpdf, _pdfio_value_t *value) _PDFIO_INTERNAL;
extern bool		_pdfioFileDefaultError(pdfio_file_t *pdf, const char *message, void *data) _PDFIO_INTERNAL;
extern bool		_pdfioFileError(pdfio_file_t *pdf, const char *format, ...) _PDFIO_FORMAT(2,3) _PDFIO_INTERNAL;
extern pdfio_obj_t	*_pdfioFileFindMappedObj(pdfio_file_t *pdf, pdfio_file_t *src_pdf, size_t src_number) _PDFIO_INTERNAL;
extern bool		_pdfioFileFlush(pdfio_file_t *pdf) _PDFIO_INTERNAL;
extern int		_pdfioFileGetChar(pdfio_file_t *pdf) _PDFIO_INTERNAL;
extern bool		_pdfioFileGets(pdfio_file_t *pdf, char *buffer, size_t bufsize) _PDFIO_INTERNAL;
extern ssize_t		_pdfioFilePeek(pdfio_file_t *pdf, void *buffer, size_t bytes) _PDFIO_INTERNAL;
extern bool		_pdfioFilePrintf(pdfio_file_t *pdf, const char *format, ...) _PDFIO_FORMAT(2,3) _PDFIO_INTERNAL;
extern bool		_pdfioFilePuts(pdfio_file_t *pdf, const char *s) _PDFIO_INTERNAL;
extern ssize_t		_pdfioFileRead(pdfio_file_t *pdf, void *buffer, size_t bytes) _PDFIO_INTERNAL;
extern off_t		_pdfioFileSeek(pdfio_file_t *pdf, off_t offset, int whence) _PDFIO_INTERNAL;
extern off_t		_pdfioFileTell(pdfio_file_t *pdf) _PDFIO_INTERNAL;
extern bool		_pdfioFileWrite(pdfio_file_t *pdf, const void *buffer, size_t bytes) _PDFIO_INTERNAL;

extern void		_pdfioObjDelete(pdfio_obj_t *obj) _PDFIO_INTERNAL;
extern bool		_pdfioObjLoad(pdfio_obj_t *obj) _PDFIO_INTERNAL;

extern pdfio_stream_t	*_pdfioStreamCreate(pdfio_obj_t *obj, pdfio_obj_t *length_obj, pdfio_filter_t compression) _PDFIO_INTERNAL;
extern pdfio_stream_t	*_pdfioStreamOpen(pdfio_obj_t *obj, bool decode) _PDFIO_INTERNAL;

extern bool		_pdfioStringIsAllocated(pdfio_file_t *pdf, const char *s) _PDFIO_INTERNAL;

extern void		_pdfioTokenClear(_pdfio_token_t *tb) _PDFIO_INTERNAL;
extern void		_pdfioTokenFlush(_pdfio_token_t *tb) _PDFIO_INTERNAL;
extern bool		_pdfioTokenGet(_pdfio_token_t *tb, char *buffer, size_t bufsize) _PDFIO_INTERNAL;
extern void		_pdfioTokenInit(_pdfio_token_t *tb, pdfio_file_t *pdf, _pdfio_tconsume_cb_t consume_cb, _pdfio_tpeek_cb_t peek_cb, void *cb_data);
extern void		_pdfioTokenPush(_pdfio_token_t *tb, const char *token) _PDFIO_INTERNAL;
extern bool		_pdfioTokenRead(_pdfio_token_t *tb, char *buffer, size_t bufsize);

extern _pdfio_value_t	*_pdfioValueCopy(pdfio_file_t *pdfdst, _pdfio_value_t *vdst, pdfio_file_t *pdfsrc, _pdfio_value_t *vsrc) _PDFIO_INTERNAL;
extern void		_pdfioValueDebug(_pdfio_value_t *v, FILE *fp) _PDFIO_INTERNAL;
extern void		_pdfioValueDelete(_pdfio_value_t *v) _PDFIO_INTERNAL;
extern _pdfio_value_t	*_pdfioValueRead(pdfio_file_t *pdf, pdfio_obj_t *obj, _pdfio_token_t *ts, _pdfio_value_t *v, size_t depth) _PDFIO_INTERNAL;
extern bool		_pdfioValueWrite(pdfio_file_t *pdf, pdfio_obj_t *obj, _pdfio_value_t *v, off_t *length) _PDFIO_INTERNAL;

#endif // !PDFIO_PRIVATE_H




michaelrsweet-pdfio-db93555/pdfio-rc4.c
//
// RC4 functions for PDFio.
//
// Copyright © 2021 by Michael R Sweet.
//
// Original code by Tim Martin
// Copyright © 1999 by Carnegie Mellon University, All Rights Reserved
//
// Permission to use, copy, modify, and distribute this software and its
// documentation for any purpose and without fee is hereby granted,
// provided that the above copyright notice appear in all copies and that
// both that copyright notice and this permission notice appear in
// supporting documentation, and that the name of Carnegie Mellon
// University not be used in advertising or publicity pertaining to
// distribution of the software without specific, written prior
// permission.
//
// CARNEGIE MELLON UNIVERSITY DISCLAIMS ALL WARRANTIES WITH REGARD TO
// THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND
// FITNESS, IN NO EVENT SHALL CARNEGIE MELLON UNIVERSITY BE LIABLE FOR
// ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
// WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN
// ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT
// OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.
//

#include "pdfio-private.h"


//
// '_pdfioCryptoRC4Init()' - Initialize an RC4 context with the specified key.
//

void
_pdfioCryptoRC4Init(
    _pdfio_rc4_t  *ctx,			// IO - Context
    const uint8_t *key,			// I - Key
    size_t        keylen)		// I - Length of key
{
  size_t	i;			// Looping var
  uint8_t	j,			// S box counter
		tmp;			// Temporary variable


  // Fill in linearly s0=0, s1=1, ...
  for (i = 0; i < 256; i ++)
    ctx->sbox[i] = (uint8_t)i;

  for (i = 0, j = 0; i < 256; i ++)
  {
    // j = (j + Si + Ki) mod 256
    j += ctx->sbox[i] + key[i % keylen];

    // Swap Si and Sj...
    tmp          = ctx->sbox[i];
    ctx->sbox[i] = ctx->sbox[j];
    ctx->sbox[j] = tmp;
  }

  // Initialize counters to 0 and return...
  ctx->i = 0;
  ctx->j = 0;
}


//
// '_pdfioCryptoRC4Crypt()' - De/encrypt the given buffer.
//
// "inbuffer" and "outbuffer" can point to the same memory.
//

size_t					// O - Number of output bytes
_pdfioCryptoRC4Crypt(
    _pdfio_rc4_t  *ctx,			// I - Context
    uint8_t       *outbuffer,		// I - Output buffer
    const uint8_t *inbuffer,		// I - Input buffer
    size_t        len)			// I - Size of buffers
{
  uint8_t	tmp,			// Swap variable
		i, j,			// Looping vars
		t;			// Current S box
  size_t	outbytes = len;		// Number of output bytes


  // Loop through the entire buffer...
  i = ctx->i;
  j = ctx->j;

  while (len > 0)
  {
    // Get the next S box indices...
    i ++;
    j += ctx->sbox[i];

    // Swap Si and Sj...
    tmp          = ctx->sbox[i];
    ctx->sbox[i] = ctx->sbox[j];
    ctx->sbox[j] = tmp;

    // Get the S box index for this byte...
    t = ctx->sbox[i] + ctx->sbox[j];

    // Encrypt using the S box...
    *outbuffer++ = *inbuffer++ ^ ctx->sbox[t];
    len --;
  }

  // Copy current S box indices back to context...
  ctx->i = i;
  ctx->j = j;

  return (outbytes);
}




michaelrsweet-pdfio-db93555/pdfio-sha256.c
//
// SHA-256 functions for PDFio.
//
// Copyright © 2021 by Michael R Sweet.
// Copyright © 2011 IETF Trust and the persons identified as authors of the
// code.  All rights reserved.
//
// Redistribution and use in source and binary forms, with or
// without modification, are permitted provided that the following
// conditions are met:
// 
// - Redistributions of source code must retain the above
//   copyright notice, this list of conditions and
//   the following disclaimer.
// 
// - 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.
// 
// - Neither the name of Internet Society, IETF or IETF Trust, nor
//   the names of specific contributors, may be used to endorse or
//   promote products derived from this software without specific
//   prior written permission.
// 
// 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 THE COPYRIGHT OWNER OR
// 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.
//

/*
 * Description:
 *   This file implements the Secure Hash Algorithms SHA-224 and
 *   SHA-256 as defined in the U.S. National Institute of Standards
 *   and Technology Federal Information Processing Standards
 *   Publication (FIPS PUB) 180-3 published in October 2008
 *   and formerly defined in its predecessors, FIPS PUB 180-1
 *   and FIP PUB 180-2.
 *
 *   A combined document showing all algorithms is available at
 *       http://csrc.nist.gov/publications/fips/
 *              fips180-3/fips180-3_final.pdf
 *
 *   The SHA-224 and SHA-256 algorithms produce 224-bit and 256-bit
 *   message digests for a given data stream.  It should take about
 *   2**n steps to find a message with the same digest as a given
 *   message and 2**(n/2) to find any two messages with the same
 *   digest, when n is the digest size in bits.  Therefore, this
 *   algorithm can serve as a means of providing a
 *   "fingerprint" for a message.
 *
 * Portability Issues:
 *   SHA-224 and SHA-256 are defined in terms of 32-bit "words".
 *   This code uses <stdint.h> (included via "sha.h") to define 32-
 *   and 8-bit unsigned integer types.  If your C compiler does not
 *   support 32-bit unsigned integers, this code is not
 *   appropriate.
 *
 * Caveats:
 *   SHA-224 and SHA-256 are designed to work with messages less
 *   than 2^64 bits long.  This implementation uses SHA224/256Input()
 *   to hash the bits that are a multiple of the size of an 8-bit
 *   octet, and then optionally uses SHA224/256FinalBits()
 *   to hash the final few bits of the input.
 */

#include "pdfio-private.h"

/* Constants from sha.h */
enum {
    SHA256_Message_Block_Size = 64,
    SHA256HashSize = 32,
    SHA256HashSizeBits = 256
};

enum {
    shaSuccess = 0,
    shaNull,            /* Null pointer parameter */
    shaInputTooLong,    /* input data too long */
    shaStateError,      /* called Input after FinalBits or Result */
    shaBadParam         /* passed a bad parameter */
};

/* Macros from sha-private.h */
#define SHA_Ch(x, y, z)      (((x) & ((y) ^ (z))) ^ (z))
#define SHA_Maj(x, y, z)     (((x) & ((y) | (z))) | ((y) & (z)))
#define SHA_Parity(x, y, z)  ((x) ^ (y) ^ (z))

/* Define the SHA shift, rotate left, and rotate right macros */
#define SHA256_SHR(bits,word)      ((word) >> (bits))
#define SHA256_ROTL(bits,word)                         \
  (((word) << (bits)) | ((word) >> (32-(bits))))
#define SHA256_ROTR(bits,word)                         \
  (((word) >> (bits)) | ((word) << (32-(bits))))

/* Define the SHA SIGMA and sigma macros */
#define SHA256_SIGMA0(word)   \
  (SHA256_ROTR( 2,word) ^ SHA256_ROTR(13,word) ^ SHA256_ROTR(22,word))
#define SHA256_SIGMA1(word)   \
  (SHA256_ROTR( 6,word) ^ SHA256_ROTR(11,word) ^ SHA256_ROTR(25,word))
#define SHA256_sigma0(word)   \
  (SHA256_ROTR( 7,word) ^ SHA256_ROTR(18,word) ^ SHA256_SHR( 3,word))
#define SHA256_sigma1(word)   \
  (SHA256_ROTR(17,word) ^ SHA256_ROTR(19,word) ^ SHA256_SHR(10,word))

/*
 * Add "length" to the length.
 * Set Corrupted when overflow has occurred.
 */
static uint32_t addTemp;
#define SHA224_256AddLength(context, length)               \
  (addTemp = (context)->Length_Low, (context)->Corrupted = \
    (((context)->Length_Low += (length)) < addTemp) &&     \
    (++(context)->Length_High == 0) ? shaInputTooLong :    \
                                      (context)->Corrupted )

/* Local Function Prototypes */
static int SHA224_256Reset(_pdfio_sha256_t *context, uint32_t *H0);
static void SHA224_256ProcessMessageBlock(_pdfio_sha256_t *context);
static void SHA224_256Finalize(_pdfio_sha256_t *context,
  uint8_t Pad_Byte);
static void SHA224_256PadMessage(_pdfio_sha256_t *context,
  uint8_t Pad_Byte);
static int SHA224_256ResultN(_pdfio_sha256_t *context,
  uint8_t Message_Digest[ ], int HashSize);

/* Initial Hash Values: FIPS 180-3 section 5.3.3 */
static uint32_t SHA256_H0[SHA256HashSize/4] = {
  0x6A09E667, 0xBB67AE85, 0x3C6EF372, 0xA54FF53A,
  0x510E527F, 0x9B05688C, 0x1F83D9AB, 0x5BE0CD19
};

/*
 * _pdfioCryptoSHA256Init
 *
 * Description:
 *   This function will initialize the _pdfio_sha256_t in preparation
 *   for computing a new SHA256 message digest.
 *
 * Parameters:
 *   context: [in/out]
 *     The context to reset.
 *
 * Returns:
 *   sha Error Code.
 */
void _pdfioCryptoSHA256Init(_pdfio_sha256_t *context)
{
  SHA224_256Reset(context, SHA256_H0);
}

/*
 * _pdfioCryptoSHA256Append
 *
 * Description:
 *   This function accepts an array of octets as the next portion
 *   of the message.
 *
 * Parameters:
 *   context: [in/out]
 *     The SHA context to update.
 *   message_array[ ]: [in]
 *     An array of octets representing the next portion of
 *     the message.
 *   length: [in]
 *     The length of the message in message_array.
 *
 * Returns:
 *   sha Error Code.
 */
void
_pdfioCryptoSHA256Append(_pdfio_sha256_t *context, const uint8_t *message_array,
    size_t length)
{
  if (!length) return;

  while (length--) {
    context->Message_Block[context->Message_Block_Index++] =
            *message_array;

    if ((SHA224_256AddLength(context, 8) == shaSuccess) &&
      (context->Message_Block_Index == SHA256_Message_Block_Size))
      SHA224_256ProcessMessageBlock(context);

    message_array++;
  }
}

/*
 * _pdfioCryptoSHA256Finish
 *
 * Description:
 *   This function will return the 256-bit message digest
 *   into the Message_Digest array provided by the caller.
 *   NOTE:
 *    The first octet of hash is stored in the element with index 0,
 *    the last octet of hash in the element with index 31.
 *
 * Parameters:
 *   context: [in/out]
 *     The context to use to calculate the SHA hash.
 *   Message_Digest[ ]: [out]
 *     Where the digest is returned.
 *
 * Returns:
 *   sha Error Code.
 */
void
_pdfioCryptoSHA256Finish(_pdfio_sha256_t *context,
                 uint8_t Message_Digest[SHA256HashSize])
{
  SHA224_256ResultN(context, Message_Digest, SHA256HashSize);
}

/*
 * SHA224_256Reset
 *
 * Description:
 *   This helper function will initialize the _pdfio_sha256_t in
 *   preparation for computing a new SHA-224 or SHA-256 message digest.
 *
 * Parameters:
 *   context: [in/out]
 *     The context to reset.
 *   H0[ ]: [in]
 *     The initial hash value array to use.
 *
 * Returns:
 *   sha Error Code.
 */
static int SHA224_256Reset(_pdfio_sha256_t *context, uint32_t *H0)
{
  if (!context) return shaNull;

  context->Length_High = context->Length_Low = 0;
  context->Message_Block_Index  = 0;

  context->Intermediate_Hash[0] = H0[0];
  context->Intermediate_Hash[1] = H0[1];
  context->Intermediate_Hash[2] = H0[2];
  context->Intermediate_Hash[3] = H0[3];
  context->Intermediate_Hash[4] = H0[4];
  context->Intermediate_Hash[5] = H0[5];
  context->Intermediate_Hash[6] = H0[6];
  context->Intermediate_Hash[7] = H0[7];

  context->Computed  = 0;
  context->Corrupted = shaSuccess;

  return shaSuccess;
}

/*
 * SHA224_256ProcessMessageBlock
 *
 * Description:
 *   This helper function will process the next 512 bits of the
 *   message stored in the Message_Block array.
 *
 * Parameters:
 *   context: [in/out]
 *     The SHA context to update.
 *
 * Returns:
 *   Nothing.
 *
 * Comments:
 *   Many of the variable names in this code, especially the
 *   single character names, were used because those were the
 *   names used in the Secure Hash Standard.
 */
static void SHA224_256ProcessMessageBlock(_pdfio_sha256_t *context)
{
  /* Constants defined in FIPS 180-3, section 4.2.2 */
  static const uint32_t K[64] = {
      0x428a2f98, 0x71374491, 0xb5c0fbcf, 0xe9b5dba5, 0x3956c25b,
      0x59f111f1, 0x923f82a4, 0xab1c5ed5, 0xd807aa98, 0x12835b01,
      0x243185be, 0x550c7dc3, 0x72be5d74, 0x80deb1fe, 0x9bdc06a7,
      0xc19bf174, 0xe49b69c1, 0xefbe4786, 0x0fc19dc6, 0x240ca1cc,
      0x2de92c6f, 0x4a7484aa, 0x5cb0a9dc, 0x76f988da, 0x983e5152,
      0xa831c66d, 0xb00327c8, 0xbf597fc7, 0xc6e00bf3, 0xd5a79147,
      0x06ca6351, 0x14292967, 0x27b70a85, 0x2e1b2138, 0x4d2c6dfc,
      0x53380d13, 0x650a7354, 0x766a0abb, 0x81c2c92e, 0x92722c85,
      0xa2bfe8a1, 0xa81a664b, 0xc24b8b70, 0xc76c51a3, 0xd192e819,
      0xd6990624, 0xf40e3585, 0x106aa070, 0x19a4c116, 0x1e376c08,
      0x2748774c, 0x34b0bcb5, 0x391c0cb3, 0x4ed8aa4a, 0x5b9cca4f,
      0x682e6ff3, 0x748f82ee, 0x78a5636f, 0x84c87814, 0x8cc70208,
      0x90befffa, 0xa4506ceb, 0xbef9a3f7, 0xc67178f2
  };
  int        t, t4;                   /* Loop counter */
  uint32_t   temp1, temp2;            /* Temporary word value */
  uint32_t   W[64];                   /* Word sequence */
  uint32_t   A, B, C, D, E, F, G, H;  /* Word buffers */

  /*
   * Initialize the first 16 words in the array W
   */
  for (t = t4 = 0; t < 16; t++, t4 += 4)
    W[t] = (((uint32_t)context->Message_Block[t4]) << 24) |
           (((uint32_t)context->Message_Block[t4 + 1]) << 16) |
           (((uint32_t)context->Message_Block[t4 + 2]) << 8) |
           (((uint32_t)context->Message_Block[t4 + 3]));

  for (t = 16; t < 64; t++)
    W[t] = SHA256_sigma1(W[t-2]) + W[t-7] +
        SHA256_sigma0(W[t-15]) + W[t-16];

  A = context->Intermediate_Hash[0];
  B = context->Intermediate_Hash[1];
  C = context->Intermediate_Hash[2];
  D = context->Intermediate_Hash[3];
  E = context->Intermediate_Hash[4];
  F = context->Intermediate_Hash[5];
  G = context->Intermediate_Hash[6];
  H = context->Intermediate_Hash[7];

  for (t = 0; t < 64; t++) {
    temp1 = H + SHA256_SIGMA1(E) + SHA_Ch(E,F,G) + K[t] + W[t];
    temp2 = SHA256_SIGMA0(A) + SHA_Maj(A,B,C);
    H = G;
    G = F;
    F = E;
    E = D + temp1;
    D = C;
    C = B;
    B = A;
    A = temp1 + temp2;
  }

  context->Intermediate_Hash[0] += A;
  context->Intermediate_Hash[1] += B;
  context->Intermediate_Hash[2] += C;
  context->Intermediate_Hash[3] += D;
  context->Intermediate_Hash[4] += E;
  context->Intermediate_Hash[5] += F;
  context->Intermediate_Hash[6] += G;
  context->Intermediate_Hash[7] += H;

  context->Message_Block_Index = 0;
}

/*
 * SHA224_256Finalize
 *
 * Description:
 *   This helper function finishes off the digest calculations.
 *
 * Parameters:
 *   context: [in/out]
 *     The SHA context to update.
 *   Pad_Byte: [in]
 *     The last byte to add to the message block before the 0-padding
 *     and length.  This will contain the last bits of the message
 *     followed by another single bit.  If the message was an
 *     exact multiple of 8-bits long, Pad_Byte will be 0x80.
 *
 * Returns:
 *   sha Error Code.
 */
static void SHA224_256Finalize(_pdfio_sha256_t *context,
    uint8_t Pad_Byte)
{
  int i;
  SHA224_256PadMessage(context, Pad_Byte);
  /* message may be sensitive, so clear it out */
  for (i = 0; i < SHA256_Message_Block_Size; ++i)
    context->Message_Block[i] = 0;
  context->Length_High = 0;     /* and clear length */
  context->Length_Low = 0;
  context->Computed = 1;
}

/*
 * SHA224_256PadMessage
 *
 * Description:
 *   According to the standard, the message must be padded to the next
 *   even multiple of 512 bits.  The first padding bit must be a '1'.
 *   The last 64 bits represent the length of the original message.
 *   All bits in between should be 0.  This helper function will pad
 *   the message according to those rules by filling the
 *   Message_Block array accordingly.  When it returns, it can be
 *   assumed that the message digest has been computed.
 *
 * Parameters:
 *   context: [in/out]
 *     The context to pad.
 *   Pad_Byte: [in]
 *     The last byte to add to the message block before the 0-padding
 *     and length.  This will contain the last bits of the message
 *     followed by another single bit.  If the message was an
 *     exact multiple of 8-bits long, Pad_Byte will be 0x80.
 *
 * Returns:
 *   Nothing.
 */
static void SHA224_256PadMessage(_pdfio_sha256_t *context,
    uint8_t Pad_Byte)
{
  /*
   * Check to see if the current message block is too small to hold
   * the initial padding bits and length.  If so, we will pad the
   * block, process it, and then continue padding into a second
   * block.
   */
  if (context->Message_Block_Index >= (SHA256_Message_Block_Size-8)) {
    context->Message_Block[context->Message_Block_Index++] = Pad_Byte;
    while (context->Message_Block_Index < SHA256_Message_Block_Size)
      context->Message_Block[context->Message_Block_Index++] = 0;
    SHA224_256ProcessMessageBlock(context);
  } else
    context->Message_Block[context->Message_Block_Index++] = Pad_Byte;

  while (context->Message_Block_Index < (SHA256_Message_Block_Size-8))
    context->Message_Block[context->Message_Block_Index++] = 0;

  /*
   * Store the message length as the last 8 octets
   */
  context->Message_Block[56] = (uint8_t)(context->Length_High >> 24);
  context->Message_Block[57] = (uint8_t)(context->Length_High >> 16);
  context->Message_Block[58] = (uint8_t)(context->Length_High >> 8);
  context->Message_Block[59] = (uint8_t)(context->Length_High);
  context->Message_Block[60] = (uint8_t)(context->Length_Low >> 24);
  context->Message_Block[61] = (uint8_t)(context->Length_Low >> 16);
  context->Message_Block[62] = (uint8_t)(context->Length_Low >> 8);
  context->Message_Block[63] = (uint8_t)(context->Length_Low);

  SHA224_256ProcessMessageBlock(context);
}

/*
 * SHA224_256ResultN
 *
 * Description:
 *   This helper function will return the 224-bit or 256-bit message
 *   digest into the Message_Digest array provided by the caller.
 *   NOTE:
 *    The first octet of hash is stored in the element with index 0,
 *    the last octet of hash in the element with index 27/31.
 *
 * Parameters:
 *   context: [in/out]
 *     The context to use to calculate the SHA hash.
 *   Message_Digest[ ]: [out]
 *     Where the digest is returned.
 *   HashSize: [in]
 *     The size of the hash, either 28 or 32.
 *
 * Returns:
 *   sha Error Code.
 */
static int SHA224_256ResultN(_pdfio_sha256_t *context,
    uint8_t Message_Digest[ ], int HashSize)
{
  int i;

  if (!context) return shaNull;
  if (!Message_Digest) return shaNull;
  if (context->Corrupted) return context->Corrupted;

  if (!context->Computed)
    SHA224_256Finalize(context, 0x80);

  for (i = 0; i < HashSize; ++i)
    Message_Digest[i] = (uint8_t)
      (context->Intermediate_Hash[i>>2] >> 8 * ( 3 - ( i & 0x03 ) ));

  return shaSuccess;
}




michaelrsweet-pdfio-db93555/pdfio-stream.c
//
// PDF stream functions for PDFio.
//
// Copyright © 2021 by Michael R Sweet.
//
// Licensed under Apache License v2.0.  See the file "LICENSE" for more
// information.
//

//
// Include necessary headers...
//

#include "pdfio-private.h"


//
// Local functions...
//

static unsigned char	stream_paeth(unsigned char a, unsigned char b, unsigned char c);
static ssize_t		stream_read(pdfio_stream_t *st, char *buffer, size_t bytes);
static bool		stream_write(pdfio_stream_t *st, const void *buffer, size_t bytes);
static const char	*zstrerror(int error);


//
// 'pdfioStreamClose()' - Close a (data) stream in a PDF file.
//

bool					// O - `true` on success, `false` on failure
pdfioStreamClose(pdfio_stream_t *st)	// I - Stream
{
  bool ret = true;			// Return value


  // Range check input...
  if (!st)
    return (false);

  // Finish reads/writes and free memory...
  if (st->pdf->mode == _PDFIO_MODE_READ)
  {
    if (st->filter == PDFIO_FILTER_FLATE)
      inflateEnd(&(st->flate));
  }
  else
  {
    // Close stream for writing...
    if (st->filter == PDFIO_FILTER_FLATE)
    {
      // Finalize flate compression stream...
      int status;			// Deflate status

      while ((status = deflate(&st->flate, Z_FINISH)) != Z_STREAM_END)
      {
        size_t	bytes = sizeof(st->cbuffer) - st->flate.avail_out,
					// Bytes to write
		outbytes;		// Actual bytes written

	if (status < Z_OK && status != Z_BUF_ERROR)
	{
	  _pdfioFileError(st->pdf, "Flate compression failed: %s", zstrerror(status));
	  ret = false;
	  goto done;
	}

	if (st->crypto_cb)
	{
	  // Encrypt it first...
	  outbytes = (st->crypto_cb)(&st->crypto_ctx, st->cbuffer, st->cbuffer, bytes & (size_t)~15);
	}
	else
	{
	  // No encryption
	  outbytes = bytes;
	}

	if (!_pdfioFileWrite(st->pdf, st->cbuffer, outbytes))
	{
	  ret = false;
	  goto done;
	}

        if (bytes > outbytes)
        {
          bytes -= outbytes;
          memmove(st->cbuffer, st->cbuffer + outbytes, bytes);
        }
        else
        {
          bytes = 0;
        }

	st->flate.next_out  = (Bytef *)st->cbuffer + bytes;
	st->flate.avail_out = (uInt)(sizeof(st->cbuffer) - bytes);
      }

      if (st->flate.avail_out < (uInt)sizeof(st->cbuffer))
      {
        // Write any residuals...
        size_t bytes = sizeof(st->cbuffer) - st->flate.avail_out;
					// Bytes to write

	if (st->crypto_cb)
	{
	  // Encrypt it first...
	  bytes = (st->crypto_cb)(&st->crypto_ctx, st->cbuffer, st->cbuffer, bytes);
	}

	if (!_pdfioFileWrite(st->pdf, st->cbuffer, bytes))
	{
	  ret = false;
	  goto done;
	}
      }

      deflateEnd(&st->flate);
    }
    else if (st->crypto_cb && st->bufptr > st->buffer)
    {
      // Encrypt and flush
      uint8_t	temp[8192];		// Temporary buffer
      size_t	outbytes;		// Output bytes

      outbytes = (st->crypto_cb)(&st->crypto_ctx, temp, (uint8_t *)st->buffer, (size_t)(st->bufptr - st->buffer));
      if (!_pdfioFileWrite(st->pdf, temp, outbytes))
      {
        ret = false;
        goto done;
      }
    }

    // Save the length of this stream...
    st->obj->stream_length = (size_t)(_pdfioFileTell(st->pdf) - st->obj->stream_offset);

    // End of stream marker...
    if (!_pdfioFilePuts(st->pdf, "\nendstream\nendobj\n"))
    {
      ret = false;
      goto done;
    }

    // Update the length as needed...
    if (st->length_obj)
    {
      st->length_obj->value.value.number = st->obj->stream_length;
      pdfioObjClose(st->length_obj);
    }
    else if (st->obj->length_offset)
    {
      // Seek back to the "/Length 9999999999" we wrote...
      if (_pdfioFileSeek(st->pdf, st->obj->length_offset, SEEK_SET) < 0)
      {
        ret = false;
        goto done;
      }

      // Write the updated length value...
      if (!_pdfioFilePrintf(st->pdf, "%-10lu", (unsigned long)st->obj->stream_length))
      {
        ret = false;
        goto done;
      }

      // Seek to the end of the PDF file...
      if (_pdfioFileSeek(st->pdf, 0, SEEK_END) < 0)
      {
        ret = false;
        goto done;
      }
    }
  }

  done:

  free(st->prbuffer);
  free(st->psbuffer);
  free(st);

  return (ret);
}


//
// '_pdfioStreamCreate()' - Create a stream for writing.
//
// Note: pdfioObjCreateStream handles writing the object and its dictionary.
//

pdfio_stream_t *			// O - Stream or `NULL` on error
_pdfioStreamCreate(
    pdfio_obj_t    *obj,		// I - Object
    pdfio_obj_t    *length_obj,		// I - Length object, if any
    pdfio_filter_t compression)		// I - Compression to apply
{
  pdfio_stream_t	*st;		// Stream


  // Allocate a new stream object...
  if ((st = (pdfio_stream_t *)calloc(1, sizeof(pdfio_stream_t))) == NULL)
  {
    _pdfioFileError(obj->pdf, "Unable to allocate memory for a stream.");
    return (NULL);
  }

  st->pdf        = obj->pdf;
  st->obj        = obj;
  st->length_obj = length_obj;
  st->filter     = compression;
  st->bufptr     = st->buffer;
  st->bufend     = st->buffer + sizeof(st->buffer);

  if (obj->pdf->encryption)
  {
    uint8_t	iv[64];			// Initialization vector
    size_t	ivlen = sizeof(iv);	// Length of initialization vector, if any

    if ((st->crypto_cb = _pdfioCryptoMakeWriter(st->pdf, obj, &st->crypto_ctx, iv, &ivlen)) == NULL)
    {
      // TODO: Add error message?
      free(st);
      return (NULL);
    }

    if (ivlen > 0)
      _pdfioFileWrite(st->pdf, iv, ivlen);
  }

  if (compression == PDFIO_FILTER_FLATE)
  {
    // Flate compression
    pdfio_dict_t *params = pdfioDictGetDict(obj->value.value.dict, "DecodeParms");
					// Decoding parameters
    int bpc = (int)pdfioDictGetNumber(params, "BitsPerComponent");
					// Bits per component
    int colors = (int)pdfioDictGetNumber(params, "Colors");
					// Number of colors
    int columns = (int)pdfioDictGetNumber(params, "Columns");
					// Number of columns
    int predictor = (int)pdfioDictGetNumber(params, "Predictor");
					// Predictory value, if any
    int status;				// ZLIB status code

    PDFIO_DEBUG("_pdfioStreamCreate: FlateDecode - BitsPerComponent=%d, Colors=%d, Columns=%d, Predictor=%d\n", bpc, colors, columns, predictor);

    if (bpc == 0)
    {
      bpc = 8;
    }
    else if (bpc < 1 || bpc == 3 || (bpc > 4 && bpc < 8) || (bpc > 8 && bpc < 16) || bpc > 16)
    {
      _pdfioFileError(st->pdf, "Unsupported BitsPerColor value %d.", bpc);
      free(st);
      return (NULL);
    }

    if (colors == 0)
    {
      colors = 1;
    }
    else if (colors < 0 || colors > 4)
    {
      _pdfioFileError(st->pdf, "Unsupported Colors value %d.", colors);
      free(st);
      return (NULL);
    }

    if (columns == 0)
    {
      columns = 1;
    }
    else if (columns < 0)
    {
      _pdfioFileError(st->pdf, "Unsupported Columns value %d.", columns);
      free(st);
      return (NULL);
    }

    if ((predictor > 1 && predictor < 10) || predictor > 15)
    {
      _pdfioFileError(st->pdf, "Unsupported Predictor function %d.", predictor);
      free(st);
      return (NULL);
    }
    else if (predictor)
    {
      // Using a PNG predictor function
      st->predictor = (_pdfio_predictor_t)predictor;
      st->pbpixel   = (size_t)(bpc * colors + 7) / 8;
      st->pbsize    = (size_t)(bpc * colors * columns + 7) / 8;
      if (predictor >= 10)
	st->pbsize ++;		// Add PNG predictor byte

      if ((st->prbuffer = calloc(1, st->pbsize - 1)) == NULL || (st->psbuffer = calloc(1, st->pbsize)) == NULL)
      {
	_pdfioFileError(st->pdf, "Unable to allocate %lu bytes for Predictor buffers.", (unsigned long)st->pbsize);
	free(st->prbuffer);
	free(st->psbuffer);
	free(st);
	return (NULL);
      }
    }
    else
      st->predictor = _PDFIO_PREDICTOR_NONE;

    st->flate.next_out  = (Bytef *)st->cbuffer;
    st->flate.avail_out = (uInt)sizeof(st->cbuffer);

    if ((status = deflateInit(&(st->flate), 9)) != Z_OK)
    {
      _pdfioFileError(st->pdf, "Unable to start Flate filter: %s", zstrerror(status));
      free(st->prbuffer);
      free(st->psbuffer);
      free(st);
      return (NULL);
    }
  }

  return (st);
}


//
// 'pdfioStreamConsume()' - Consume bytes from the stream.
//

bool					// O - `true` on success, `false` on EOF
pdfioStreamConsume(pdfio_stream_t *st,	// I - Stream
                   size_t         bytes)// I - Number of bytes to consume
{
  size_t	remaining;		// Remaining bytes in buffer
  ssize_t	rbytes;			// Bytes read


  // Range check input...
  if (!st || st->pdf->mode != _PDFIO_MODE_READ || !bytes)
    return (false);

  // Skip bytes in the stream buffer until we've consumed the requested number
  // or get to the end of the stream...
  while ((remaining = (size_t)(st->bufend - st->bufptr)) < bytes)
  {
    bytes -= remaining;

    if ((rbytes = stream_read(st, st->buffer, sizeof(st->buffer))) > 0)
    {
      st->bufptr = st->buffer;
      st->bufend = st->buffer + rbytes;
    }
    else
    {
      st->bufptr = st->bufend = st->buffer;
      return (false);
    }
  }

  st->bufptr += bytes;

  return (true);
}


//
// 'pdfioStreamGetToken()' - Read a single PDF token from a stream.
//

bool					// O - `true` on success, `false` on EOF
pdfioStreamGetToken(
    pdfio_stream_t *st,			// I - Stream
    char           *buffer,		// I - String buffer
    size_t         bufsize)		// I - Size of string buffer
{
  _pdfio_token_t	tb;		// Token buffer/stack


  // Range check input...
  if (!st || st->pdf->mode != _PDFIO_MODE_READ || !buffer || !bufsize)
    return (false);

  // Read using the token engine...
  _pdfioTokenInit(&tb, st->pdf, (_pdfio_tconsume_cb_t)pdfioStreamConsume, (_pdfio_tpeek_cb_t)pdfioStreamPeek, st);

  return (_pdfioTokenRead(&tb, buffer, bufsize));
}


//
// '_pdfioStreamOpen()' - Create a stream for reading.
//
// Note: pdfioObjOpenStream handles loading the object's dictionary and
// getting the start of the stream data.
//

pdfio_stream_t *			// O - Stream or `NULL` on error
_pdfioStreamOpen(pdfio_obj_t *obj,	// I - Object
                 bool        decode)	// I - Decode/decompress the stream?
{
  pdfio_stream_t	*st;		// Stream
  pdfio_dict_t		*dict = pdfioObjGetDict(obj);
					// Object dictionary


  PDFIO_DEBUG("_pdfioStreamOpen(obj=%p(%u), decode=%s)\n", obj, (unsigned)obj->number, decode ? "true" : "false");

  // Allocate a new stream object...
  if ((st = (pdfio_stream_t *)calloc(1, sizeof(pdfio_stream_t))) == NULL)
  {
    _pdfioFileError(obj->pdf, "Unable to allocate memory for a stream.");
    return (NULL);
  }

  st->pdf = obj->pdf;
  st->obj = obj;

  if ((st->remaining = pdfioObjGetLength(obj)) == 0)
  {
    free(st);
    return (NULL);
  }

  if (_pdfioFileSeek(st->pdf, obj->stream_offset, SEEK_SET) != obj->stream_offset)
  {
    free(st);
    return (NULL);
  }

  if (obj->pdf->encryption)
  {
    uint8_t	iv[64];			// Initialization vector
    size_t	ivlen;			// Length of initialization vector, if any

    ivlen = (size_t)_pdfioFilePeek(st->pdf, iv, sizeof(iv));

    if ((st->crypto_cb = _pdfioCryptoMakeReader(st->pdf, obj, &st->crypto_ctx, iv, &ivlen)) == NULL)
    {
      // TODO: Add error message?
      free(st);
      return (NULL);
    }

    if (ivlen > 0)
      _pdfioFileConsume(st->pdf, ivlen);

    if (st->pdf->encryption >= PDFIO_ENCRYPTION_AES_128)
      st->remaining = (st->remaining + 15) & (size_t)~15;
  }

  if (decode)
  {
    // Try to decode/decompress the contents of this object...
    const char	*filter = pdfioDictGetName(dict, "Filter");
					// Filter value

    if (!filter)
    {
      // No single filter name, do we have a compound filter?
      if (pdfioDictGetArray(dict, "Filter"))
      {
	// TODO: Implement compound filters...
	_pdfioFileError(st->pdf, "Unsupported compound stream filter.");
	free(st);
	return (NULL);
      }

      // No filter, read as-is...
      st->filter = PDFIO_FILTER_NONE;
    }
    else if (!strcmp(filter, "FlateDecode"))
    {
      // Flate compression
      pdfio_dict_t *params = pdfioDictGetDict(dict, "DecodeParms");
					// Decoding parameters
      int bpc = (int)pdfioDictGetNumber(params, "BitsPerComponent");
					// Bits per component
      int colors = (int)pdfioDictGetNumber(params, "Colors");
					// Number of colors
      int columns = (int)pdfioDictGetNumber(params, "Columns");
					// Number of columns
      int predictor = (int)pdfioDictGetNumber(params, "Predictor");
					// Predictory value, if any
      int status;			// ZLIB status
      ssize_t rbytes;			// Bytes read

      PDFIO_DEBUG("_pdfioStreamOpen: FlateDecode - BitsPerComponent=%d, Colors=%d, Columns=%d, Predictor=%d\n", bpc, colors, columns, predictor);

      st->filter = PDFIO_FILTER_FLATE;

      if (bpc == 0)
      {
        bpc = 8;
      }
      else if (bpc < 1 || bpc == 3 || (bpc > 4 && bpc < 8) || (bpc > 8 && bpc < 16) || bpc > 16)
      {
        _pdfioFileError(st->pdf, "Unsupported BitsPerColor value %d.", bpc);
        free(st);
        return (NULL);
      }

      if (colors == 0)
      {
        colors = 1;
      }
      else if (colors < 0 || colors > 4)
      {
        _pdfioFileError(st->pdf, "Unsupported Colors value %d.", colors);
        free(st);
        return (NULL);
      }

      if (columns == 0)
      {
        columns = 1;
      }
      else if (columns < 0)
      {
        _pdfioFileError(st->pdf, "Unsupported Columns value %d.", columns);
        free(st);
        return (NULL);
      }

      if ((predictor > 2 && predictor < 10) || predictor > 15)
      {
        _pdfioFileError(st->pdf, "Unsupported Predictor function %d.", predictor);
        free(st);
        return (NULL);
      }
      else if (predictor > 1)
      {
        // Using a predictor function
        st->predictor = (_pdfio_predictor_t)predictor;
        st->pbpixel   = (size_t)(bpc * colors + 7) / 8;
        st->pbsize    = (size_t)(bpc * colors * columns + 7) / 8;
        if (predictor >= 10)
          st->pbsize ++;		// Add PNG predictor byte

        if ((st->prbuffer = calloc(1, st->pbsize - 1)) == NULL || (st->psbuffer = calloc(1, st->pbsize)) == NULL)
        {
          _pdfioFileError(st->pdf, "Unable to allocate %lu bytes for Predictor buffers.", (unsigned long)st->pbsize);
	  free(st->prbuffer);
	  free(st->psbuffer);
	  free(st);
	  return (NULL);
        }
      }
      else
        st->predictor = _PDFIO_PREDICTOR_NONE;

      if (sizeof(st->cbuffer) > st->remaining)
	rbytes = _pdfioFileRead(st->pdf, st->cbuffer, st->remaining);
      else
	rbytes = _pdfioFileRead(st->pdf, st->cbuffer, sizeof(st->cbuffer));

      if (rbytes <= 0)
      {
	_pdfioFileError(st->pdf, "Unable to read bytes for stream.");
	free(st->prbuffer);
	free(st->psbuffer);
	free(st);
	return (NULL);
      }

      if (st->crypto_cb)
        rbytes = (ssize_t)(st->crypto_cb)(&st->crypto_ctx, st->cbuffer, st->cbuffer, (size_t)rbytes);

      st->flate.next_in  = (Bytef *)st->cbuffer;
      st->flate.avail_in = (uInt)rbytes;

      if (st->cbuffer[0] == 0x0a)
      {
        st->flate.next_in ++;		// Skip newline
        st->flate.avail_in --;
      }

      PDFIO_DEBUG("_pdfioStreamOpen: avail_in=%u, cbuffer=<%02X%02X%02X%02X%02X%02X%02X%02X...>\n", st->flate.avail_in, st->cbuffer[0], st->cbuffer[1], st->cbuffer[2], st->cbuffer[3], st->cbuffer[4], st->cbuffer[5], st->cbuffer[6], st->cbuffer[7]);

      if ((status = inflateInit(&(st->flate))) != Z_OK)
      {
	_pdfioFileError(st->pdf, "Unable to start Flate filter: %s", zstrerror(status));
	free(st->prbuffer);
	free(st->psbuffer);
	free(st);
	return (NULL);
      }

      st->remaining -= st->flate.avail_in;
    }
    else if (!strcmp(filter, "LZWDecode"))
    {
      // LZW compression
      st->filter = PDFIO_FILTER_LZW;
    }
    else
    {
      // Something else we don't support
      _pdfioFileError(st->pdf, "Unsupported stream filter '/%s'.", filter);
      free(st);
      return (NULL);
    }
  }
  else
  {
    // Just return the stream data as-is...
    st->filter = PDFIO_FILTER_NONE;
  }

  return (st);
}


//
// 'pdfioStreamPeek()' - Peek at data in a stream.
//

ssize_t					// O - Bytes returned or `-1` on error
pdfioStreamPeek(pdfio_stream_t *st,	// I - Stream
                void           *buffer,	// I - Buffer
                size_t         bytes)	// I - Size of buffer
{
  size_t	remaining;		// Remaining bytes in buffer


  // Range check input...
  if (!st || st->pdf->mode != _PDFIO_MODE_READ || !buffer || !bytes)
    return (-1);

  // See if we have enough bytes in the buffer...
  if ((remaining = (size_t)(st->bufend - st->bufptr)) < bytes)
  {
    // No, shift the buffer and read more
    ssize_t	rbytes;			// Bytes read

    if (remaining > 0)
      memmove(st->buffer, st->bufptr, remaining);

    st->bufptr = st->buffer;
    st->bufend = st->buffer + remaining;

    if ((rbytes = stream_read(st, st->bufend, sizeof(st->buffer) - remaining)) > 0)
    {
      st->bufend += rbytes;
      remaining  += (size_t)rbytes;
    }
  }

  // Copy bytes from the buffer...
  if (bytes > remaining)
    bytes = remaining;

  memcpy(buffer, st->bufptr, bytes);

  // Return the number of bytes that were copied...
  return ((ssize_t)bytes);
}


//
// 'pdfioStreamPrintf()' - Write a formatted string to a stream.
//

bool					// O - `true` on success, `false` on failure
pdfioStreamPrintf(
    pdfio_stream_t *st,			// I - Stream
    const char     *format,		// I - `printf`-style format string
    ...)				// I - Additional arguments as needed
{
  char		buffer[8192];		// String buffer
  va_list	ap;			// Argument pointer


  // Range check input...
  if (!st || st->pdf->mode != _PDFIO_MODE_WRITE || !format)
    return (false);

  // Format the string...
  va_start(ap, format);
  vsnprintf(buffer, sizeof(buffer), format, ap);
  va_end(ap);

  // Write the string...
  return (pdfioStreamWrite(st, buffer, strlen(buffer)));
}


//
// 'pdfioStreamPutChar()' - Write a single character to a stream.
//

bool					// O - `true` on success, `false` on failure
pdfioStreamPutChar(pdfio_stream_t *st,	// I - Stream
                   int            ch)	// I - Character
{
  char	buffer[1];			// Write buffer


  if (!st || st->pdf->mode != _PDFIO_MODE_WRITE)
    return (false);

  buffer[0] = (char)ch;

  return (pdfioStreamWrite(st, buffer, 1));
}


//
// 'pdfioStreamPuts()' - Write a literal string to a stream.
//

bool					// O - `true` on success, `false` on failure
pdfioStreamPuts(pdfio_stream_t *st,	// I - Stream
                const char     *s)	// I - Literal string
{
  if (!st || st->pdf->mode != _PDFIO_MODE_WRITE || !s)
    return (false);
  else
    return (pdfioStreamWrite(st, s, strlen(s)));
}


//
// 'pdfioStreamRead()' - Read data from a stream.
//
// This function reads data from a stream.  When reading decoded image data
// from a stream, you *must* read whole scanlines.  The
// @link pdfioImageGetBytesPerLine@ function can be used to determine the
// proper read length.
//

ssize_t					// O - Number of bytes read or `-1` on error
pdfioStreamRead(
    pdfio_stream_t *st,			// I - Stream
    void           *buffer,		// I - Buffer
    size_t         bytes)		// I - Bytes to read
{
  char		*bufptr = (char *)buffer;
					// Pointer into buffer
  size_t	remaining;		// Remaining bytes in buffer
  ssize_t	rbytes;			// Bytes read


  // Range check input...
  if (!st || st->pdf->mode != _PDFIO_MODE_READ || !buffer || !bytes)
    return (-1);

  // Loop until we have the requested bytes or hit the end of the stream...
  while ((remaining = (size_t)(st->bufend - st->bufptr)) < bytes)
  {
    memcpy(bufptr, st->bufptr, remaining);
    bufptr += remaining;
    bytes -= remaining;

    if (bytes >= sizeof(st->buffer))
    {
      // Read large amounts directly to caller's buffer...
      if ((rbytes = stream_read(st, bufptr, bytes)) > 0)
        bufptr += rbytes;

      bytes      = 0;
      st->bufptr = st->bufend = st->buffer;
      break;
    }
    else if ((rbytes = stream_read(st, st->buffer, sizeof(st->buffer))) > 0)
    {
      st->bufptr = st->buffer;
      st->bufend = st->buffer + rbytes;
    }
    else
    {
      st->bufptr = st->bufend = st->buffer;
      bytes = 0;
      break;
    }
  }

  // Copy any remaining bytes from the stream buffer...
  if (bytes > 0)
  {
    memcpy(bufptr, st->bufptr, bytes);
    bufptr     += bytes;
    st->bufptr += bytes;
  }

  // Return the number of bytes that were read...
  return (bufptr - (char *)buffer);
}


//
// 'pdfioStreamWrite()' - Write data to a stream.
//

bool					// O - `true` on success or `false` on failure
pdfioStreamWrite(
    pdfio_stream_t *st,			// I - Stream
    const void     *buffer,		// I - Data to write
    size_t         bytes)		// I - Number of bytes to write
{
  size_t		pbpixel,	// Size of pixel in bytes
      			pbline,		// Bytes per line
			remaining;	// Remaining bytes on this line
  const unsigned char	*bufptr,	// Pointer into buffer
			*bufsecond;	// Pointer to second pixel in buffer
  unsigned char		*sptr,		// Pointer into sbuffer
			*pptr;		// Previous raw buffer


  PDFIO_DEBUG("pdfioStreamWrite(st=%p, buffer=%p, bytes=%lu)\n", st, buffer, (unsigned long)bytes);

  // Range check input...
  if (!st || st->pdf->mode != _PDFIO_MODE_WRITE || !buffer || !bytes)
    return (false);

  // Write it...
  if (st->filter == PDFIO_FILTER_NONE)
  {
    // No filtering...
    if (st->crypto_cb)
    {
      // Encrypt data before writing...
      uint8_t	temp[8192];		// Temporary buffer
      size_t	cbytes,			// Current bytes
		outbytes;		// Output bytes

      bufptr = (const unsigned char *)buffer;

      while (bytes > 0)
      {
        if (st->bufptr > st->buffer || bytes < 16)
        {
          // Write through the stream's buffer...
          if ((cbytes = bytes) > (size_t)(st->bufend - st->bufptr))
            cbytes = (size_t)(st->bufend - st->bufptr);

          memcpy(st->bufptr, bufptr, cbytes);
          st->bufptr += cbytes;
          if (st->bufptr >= st->bufend)
          {
            // Encrypt and flush
	    outbytes = (st->crypto_cb)(&st->crypto_ctx, temp, (uint8_t *)st->buffer, sizeof(st->buffer));
	    if (!_pdfioFileWrite(st->pdf, temp, outbytes))
	      return (false);

	    st->bufptr = st->buffer;
          }
        }
        else
        {
          // Write directly up to sizeof(temp) bytes...
          if ((cbytes = bytes) > sizeof(temp))
            cbytes = sizeof(temp);
          if (cbytes & 15)
          {
            // AES has a 16-byte block size, so save the last few bytes...
            cbytes &= (size_t)~15;
          }

	  outbytes = (st->crypto_cb)(&st->crypto_ctx, temp, bufptr, cbytes);
	  if (!_pdfioFileWrite(st->pdf, temp, outbytes))
	    return (false);
        }

        bytes -= cbytes;
        bufptr += cbytes;
      }

      return (true);
    }
    else
    {
      // Write unencrypted...
      return (_pdfioFileWrite(st->pdf, buffer, bytes));
    }
  }

  pbline = st->pbsize - 1;

  if (st->predictor == _PDFIO_PREDICTOR_NONE)
  {
    // No predictor, just write it out straight...
    return (stream_write(st, buffer, bytes));
  }
  else if ((bytes % pbline) != 0)
  {
    _pdfioFileError(st->pdf, "Write buffer size must be a multiple of a complete row.");
    return (false);
  }

  pbpixel   = st->pbpixel;
  bufptr    = (const unsigned char *)buffer;
  bufsecond = bufptr + pbpixel;

  while (bytes > 0)
  {
    // Store the PNG predictor in the first byte of the buffer...
    if (st->predictor == _PDFIO_PREDICTOR_PNG_AUTO)
      st->psbuffer[0] = 4;		// Use Paeth predictor for auto...
    else
      st->psbuffer[0] = (unsigned char)(st->predictor - 10);

    // Then process the current line using the specified PNG predictor...
    sptr = st->psbuffer + 1;
    pptr = st->prbuffer;

    switch (st->predictor)
    {
      default :
          // Anti-compiler-warning code (NONE is handled above, TIFF is not supported for writing)
	  return (false);

      case _PDFIO_PREDICTOR_PNG_NONE :
          // No PNG predictor...
          memcpy(sptr, buffer, pbline);
          break;

      case _PDFIO_PREDICTOR_PNG_SUB :
	  // Encode the difference from the previous column
	  for (remaining = pbline; remaining > 0; remaining --, bufptr ++, sptr ++)
	  {
	    if (bufptr >= bufsecond)
	      *sptr = *bufptr - bufptr[-(int)pbpixel];
	    else
	      *sptr = *bufptr;
	  }
	  break;

      case _PDFIO_PREDICTOR_PNG_UP :
	  // Encode the difference from the previous line
	  for (remaining = pbline; remaining > 0; remaining --, bufptr ++, sptr ++, pptr ++)
	  {
	    *sptr = *bufptr - *pptr;
	  }
	  break;

      case _PDFIO_PREDICTOR_PNG_AVERAGE :
          // Encode the difference with the average of the previous column and line
	  for (remaining = pbline; remaining > 0; remaining --, bufptr ++, sptr ++, pptr ++)
	  {
	    if (bufptr >= bufsecond)
	      *sptr = *bufptr - (bufptr[-(int)pbpixel] + *pptr) / 2;
	    else
	      *sptr = *bufptr - *pptr / 2;
	  }
	  break;

      case _PDFIO_PREDICTOR_PNG_PAETH :
      case _PDFIO_PREDICTOR_PNG_AUTO :
          // Encode the difference with a linear transform function
	  for (remaining = pbline; remaining > 0; remaining --, bufptr ++, sptr ++, pptr ++)
	  {
	    if (bufptr >= bufsecond)
	      *sptr = *bufptr - stream_paeth(bufptr[-(int)pbpixel], *pptr, pptr[-(int)pbpixel]);
	    else
	      *sptr = *bufptr - stream_paeth(0, *pptr, 0);
	  }
	  break;
    }

    // Write the encoded line...
    if (!stream_write(st, st->psbuffer, st->pbsize))
      return (false);

    memcpy(st->prbuffer, buffer, pbline);
    bytes -= pbline;
  }

  return (true);
}


//
// 'stream_paeth()' - PaethPredictor function for PNG decompression filter.
//

static unsigned char			// O - Predictor value
stream_paeth(unsigned char a,		// I - Left pixel
             unsigned char b,		// I - Top pixel
             unsigned char c)		// I - Top-left pixel
{
  int	p = a + b - c;			// Initial estimate
  int	pa = abs(p - a);		// Distance to a
  int	pb = abs(p - b);		// Distance to b
  int	pc = abs(p - c);		// Distance to c

  return ((pa <= pb && pa <= pc) ? a : (pb <= pc) ? b : c);
}


//
// 'stream_read()' - Read data from a stream, including filters.
//

static ssize_t				// O - Number of bytes read or `-1` on error
stream_read(pdfio_stream_t *st,		// I - Stream
            char           *buffer,	// I - Buffer
            size_t         bytes)	// I - Number of bytes to read
{
  ssize_t	rbytes;			// Bytes read


  if (st->filter == PDFIO_FILTER_NONE)
  {
    // No filtering, but limit reads to the length of the stream...
    if (bytes > st->remaining)
      rbytes = _pdfioFileRead(st->pdf, buffer, st->remaining);
    else
      rbytes = _pdfioFileRead(st->pdf, buffer, bytes);

    if (rbytes > 0)
    {
      st->remaining -= (size_t)rbytes;

      if (st->crypto_cb)
        (st->crypto_cb)(&st->crypto_ctx, (uint8_t *)buffer, (uint8_t *)buffer, (size_t)rbytes);
    }

    return (rbytes);
  }
  else if (st->filter == PDFIO_FILTER_FLATE)
  {
    // Deflate compression...
    int	status;				// Status of decompression

    if (st->predictor == _PDFIO_PREDICTOR_NONE)
    {
      // Decompress into the buffer...
      PDFIO_DEBUG("stream_read: No predictor.\n");

      if (st->flate.avail_in == 0)
      {
	// Read more from the file...
	if (sizeof(st->cbuffer) > st->remaining)
	  rbytes = _pdfioFileRead(st->pdf, st->cbuffer, st->remaining);
	else
	  rbytes = _pdfioFileRead(st->pdf, st->cbuffer, sizeof(st->cbuffer));

	if (rbytes <= 0)
	  return (-1);			// End of file...

	if (st->crypto_cb)
	  rbytes = (ssize_t)(st->crypto_cb)(&st->crypto_ctx, st->cbuffer, st->cbuffer, (size_t)rbytes);

	st->remaining      -= (size_t)rbytes;
	st->flate.next_in  = (Bytef *)st->cbuffer;
	st->flate.avail_in = (uInt)rbytes;
      }

      st->flate.next_out  = (Bytef *)buffer;
      st->flate.avail_out = (uInt)bytes;

      if ((status = inflate(&(st->flate), Z_NO_FLUSH)) < Z_OK)
      {
	_pdfioFileError(st->pdf, "Unable to decompress stream data: %s", zstrerror(status));
	return (-1);
      }

      return (st->flate.next_out - (Bytef *)buffer);
    }
    else if (st->predictor == _PDFIO_PREDICTOR_TIFF2)
    {
      size_t		pbpixel = st->pbpixel,
					// Size of pixel in bytes
      			remaining = st->pbsize;
					// Remaining bytes
      unsigned char	*bufptr = (unsigned char *)buffer,
					// Pointer into buffer
			*bufsecond = (unsigned char *)buffer + pbpixel,
					// Pointer to second pixel in buffer
			*sptr = st->psbuffer;
					// Current (raw) line

      PDFIO_DEBUG("stream_read: TIFF predictor 2.\n");

      if (bytes < st->pbsize)
      {
        _pdfioFileError(st->pdf, "Read buffer too small for stream.");
        return (-1);
      }

      st->flate.next_out  = (Bytef *)sptr;
      st->flate.avail_out = (uInt)st->pbsize;

      while (st->flate.avail_out > 0)
      {
	if (st->flate.avail_in == 0)
	{
	  // Read more from the file...
	  if (sizeof(st->cbuffer) > st->remaining)
	    rbytes = _pdfioFileRead(st->pdf, st->cbuffer, st->remaining);
	  else
	    rbytes = _pdfioFileRead(st->pdf, st->cbuffer, sizeof(st->cbuffer));

	  if (rbytes <= 0)
	    return (-1);		// End of file...

	  if (st->crypto_cb)
	    rbytes = (ssize_t)(st->crypto_cb)(&st->crypto_ctx, st->cbuffer, st->cbuffer, (size_t)rbytes);

	  st->remaining      -= (size_t)rbytes;
	  st->flate.next_in  = (Bytef *)st->cbuffer;
	  st->flate.avail_in = (uInt)rbytes;
	}

	if ((status = inflate(&(st->flate), Z_NO_FLUSH)) < Z_OK)
	{
	  _pdfioFileError(st->pdf, "Unable to decompress stream data: %s", zstrerror(status));
	  return (-1);
	}
	else if (status == Z_STREAM_END)
	  break;
      }

      if (st->flate.avail_out > 0)
        return (-1);			// Early end of stream

      for (; bufptr < bufsecond; remaining --, sptr ++)
	*bufptr++ = *sptr;
      for (; remaining > 0; remaining --, sptr ++, bufptr ++)
	*bufptr = *sptr + bufptr[-(int)pbpixel];

      return ((ssize_t)st->pbsize);
    }
    else
    {
      // PNG predictor
      size_t		pbpixel = st->pbpixel,
					// Size of pixel in bytes
      			remaining = st->pbsize - 1;
					// Remaining bytes
      unsigned char	*bufptr = (unsigned char *)buffer,
					// Pointer into buffer
			*bufsecond = (unsigned char *)buffer + pbpixel,
					// Pointer to second pixel in buffer
			*sptr = st->psbuffer + 1,
					// Current (raw) line
			*pptr = st->prbuffer;
					// Previous (raw) line

      PDFIO_DEBUG("stream_read: PNG predictor.\n");

      if (bytes < (st->pbsize - 1))
      {
        _pdfioFileError(st->pdf, "Read buffer too small for stream.");
        return (-1);
      }

      st->flate.next_out  = (Bytef *)sptr - 1;
      st->flate.avail_out = (uInt)st->pbsize;

      while (st->flate.avail_out > 0)
      {
	if (st->flate.avail_in == 0)
	{
	  // Read more from the file...
	  if (sizeof(st->cbuffer) > st->remaining)
	    rbytes = _pdfioFileRead(st->pdf, st->cbuffer, st->remaining);
	  else
	    rbytes = _pdfioFileRead(st->pdf, st->cbuffer, sizeof(st->cbuffer));

	  if (rbytes <= 0)
	    return (-1);		// End of file...

	  if (st->crypto_cb)
	    rbytes = (ssize_t)(st->crypto_cb)(&st->crypto_ctx, st->cbuffer, st->cbuffer, (size_t)rbytes);

	  st->remaining      -= (size_t)rbytes;
	  st->flate.next_in  = (Bytef *)st->cbuffer;
	  st->flate.avail_in = (uInt)rbytes;
	}

	if ((status = inflate(&(st->flate), Z_NO_FLUSH)) < Z_OK)
	{
	  _pdfioFileError(st->pdf, "Unable to decompress stream data: %s", zstrerror(status));
	  return (-1);
	}
	else if (status == Z_STREAM_END)
	  break;
      }

      if (st->flate.avail_out > 0)
      {
	// Early end of stream
        PDFIO_DEBUG("stream_read: Early EOF (remaining=%u, avail_in=%d, avail_out=%d, data_type=%d, next_in=<%02X%02X%02X%02X...>).\n", (unsigned)st->remaining, st->flate.avail_in, st->flate.avail_out, st->flate.data_type, st->flate.next_in[0], st->flate.next_in[1], st->flate.next_in[2], st->flate.next_in[3]);
        return (-1);
      }

      // Apply predictor for this line
      PDFIO_DEBUG("stream_read: Line %02X %02X %02X %02X %02X.\n", sptr[-1], sptr[0], sptr[0], sptr[2], sptr[3]);

      switch (sptr[-1])
      {
        case 0 : // None
        case 10 : // None (for buggy PDF writers)
            memcpy(buffer, sptr, remaining);
            break;
        case 1 : // Sub
        case 11 : // Sub (for buggy PDF writers)
            for (; bufptr < bufsecond; remaining --, sptr ++)
              *bufptr++ = *sptr;
            for (; remaining > 0; remaining --, sptr ++, bufptr ++)
              *bufptr = *sptr + bufptr[-(int)pbpixel];
            break;
        case 2 : // Up
        case 12 : // Up (for buggy PDF writers)
            for (; remaining > 0; remaining --, sptr ++, pptr ++)
              *bufptr++ = *sptr + *pptr;
            break;
        case 3 : // Average
        case 13 : // Average (for buggy PDF writers)
	    for (; bufptr < bufsecond; remaining --, sptr ++, pptr ++)
	      *bufptr++ = *sptr + *pptr / 2;
	    for (; remaining > 0; remaining --, sptr ++, pptr ++, bufptr ++)
	      *bufptr = *sptr + (bufptr[-(int)pbpixel] + *pptr) / 2;
            break;
        case 4 : // Paeth
        case 14 : // Paeth (for buggy PDF writers)
            for (; bufptr < bufsecond; remaining --, sptr ++, pptr ++)
              *bufptr++ = *sptr + stream_paeth(0, *pptr, 0);
            for (; remaining > 0; remaining --, sptr ++, pptr ++, bufptr ++)
              *bufptr = *sptr + stream_paeth(bufptr[-(int)pbpixel], *pptr, pptr[-(int)pbpixel]);
            break;

        default :
            _pdfioFileError(st->pdf, "Bad PNG filter %d in data stream.", sptr[-1]);
            return (-1);
      }

      // Copy the computed line and swap buffers...
      memcpy(st->prbuffer, buffer, st->pbsize - 1);

      // Return the number of bytes we copied for this line...
      return ((ssize_t)(st->pbsize - 1));
    }
  }

  // If we get here something bad happened...
  return (-1);
}


//
// 'stream_write()' - Write flate-compressed data...
//

static bool				// O - `true` on success, `false` on failure
stream_write(pdfio_stream_t *st,	// I - Stream
             const void     *buffer,	// I - Buffer to write
             size_t         bytes)	// I - Number of bytes to write
{
  int	status;				// Compression status


  // Flate-compress the buffer...
  st->flate.avail_in = (uInt)bytes;
  st->flate.next_in  = (Bytef *)buffer;

  while (st->flate.avail_in > 0)
  {
    if (st->flate.avail_out < (sizeof(st->cbuffer) / 8))
    {
      // Flush the compression buffer...
      size_t	cbytes = sizeof(st->cbuffer) - st->flate.avail_out,
		outbytes;

      if (st->crypto_cb)
      {
        // Encrypt it first...
        outbytes = (st->crypto_cb)(&st->crypto_ctx, st->cbuffer, st->cbuffer, cbytes & (size_t)~15);
      }
      else
      {
        outbytes = cbytes;
      }

//      fprintf(stderr, "stream_write: bytes=%u, outbytes=%u\n", (unsigned)bytes, (unsigned)outbytes);

      if (!_pdfioFileWrite(st->pdf, st->cbuffer, outbytes))
        return (false);

      if (cbytes > outbytes)
      {
        cbytes -= outbytes;
        memmove(st->cbuffer, st->cbuffer + outbytes, cbytes);
      }
      else
      {
        cbytes = 0;
      }

      st->flate.next_out  = (Bytef *)st->cbuffer + cbytes;
      st->flate.avail_out = (uInt)(sizeof(st->cbuffer) - cbytes);
    }

    // Deflate what we can this time...
    status = deflate(&st->flate, Z_NO_FLUSH);

    if (status < Z_OK && status != Z_BUF_ERROR)
    {
      _pdfioFileError(st->pdf, "Flate compression failed: %s", zstrerror(status));
      return (false);
    }
  }

  return (true);
}


//
// 'zstrerror()' - Return a string for a zlib error number.
//

static const char *			// O - Error string
zstrerror(int error)			// I - Error number
{
  switch (error)
  {
    case Z_OK :
        return ("No error.");

    case Z_STREAM_END :
        return ("End of stream.");

    case Z_NEED_DICT :
        return ("Need a huffman dictinary.");

    case Z_ERRNO :
        return (strerror(errno));

    case Z_STREAM_ERROR :
        return ("Stream error.");

    case Z_DATA_ERROR :
        return ("Data error.");

    case Z_MEM_ERROR :
        return ("Out of memory.");

    case Z_BUF_ERROR :
        return ("Out of buffers.");

    case Z_VERSION_ERROR :
        return ("Mismatched zlib library.");

    default :
        return ("Unknown error.");
  }
}
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//
// PDF dictionary functions for PDFio.
//
// Copyright © 2021 by Michael R Sweet.
//
// Licensed under Apache License v2.0.  See the file "LICENSE" for more
// information.
//

//
// Include necessary headers...
//

#include "pdfio-private.h"


//
// Local functions...
//

static int	compare_strings(char **a, char **b);


//
// 'pdfioStringCreate()' - Create a durable literal string.
//
// This function creates a literal string associated with the PDF file
// "pdf".  The "s" string points to a nul-terminated C string.
//
// `NULL` is returned on error, otherwise a `char *` that is valid until
// `pdfioFileClose` is called.
//

char *					// O - Durable string pointer or `NULL` on error
pdfioStringCreate(
    pdfio_file_t *pdf,			// I - PDF file
    const char   *s)			// I - Nul-terminated string
{
  char	*news;				// New string
  char	**match;			// Matching string


  PDFIO_DEBUG("pdfioStringCreate(pdf=%p, s=\"%s\")\n", pdf, s);

  // Range check input...
  if (!pdf || !s)
    return (NULL);

  // See if the string has already been added...
  if (pdf->num_strings > 0 && (match = (char **)bsearch(&s, pdf->strings, pdf->num_strings, sizeof(char *), (int (*)(const void *, const void *))compare_strings)) != NULL)
    return (*match);

  // Not already added, so add it...
  if ((news = strdup(s)) == NULL)
    return (NULL);

  if (pdf->num_strings >= pdf->alloc_strings)
  {
    // Expand the string array...
    char **temp = (char **)realloc(pdf->strings, (pdf->alloc_strings + 128) * sizeof(char *));

    if (!temp)
    {
      free(news);
      return (NULL);
    }

    pdf->strings       = temp;
    pdf->alloc_strings += 128;
  }

  // TODO: Change to insertion sort as needed...
  pdf->strings[pdf->num_strings ++] = news;

  if (pdf->num_strings > 1)
    qsort(pdf->strings, pdf->num_strings, sizeof(char *), (int (*)(const void *, const void *))compare_strings);

  PDFIO_DEBUG("pdfioStringCreate: %lu strings\n", (unsigned long)pdf->num_strings);

  return (news);
}


//
// 'pdfioStringCreatef()' - Create a durable formatted string.
//
// This function creates a formatted string associated with the PDF file
// "pdf".  The "format" string contains `printf`-style format characters.
//
// `NULL` is returned on error, otherwise a `char *` that is valid until
// `pdfioFileClose` is called.
//

char *					// O - Durable string pointer or `NULL` on error
pdfioStringCreatef(
    pdfio_file_t *pdf,			// I - PDF file
    const char   *format,		// I - `printf`-style format string
    ...)				// I - Additional args as needed
{
  char		buffer[8192];		// String buffer
  va_list	ap;			// Argument list


  // Range check input...
  if (!pdf || !format)
    return (NULL);

  // Format the string...
  va_start(ap, format);
  vsnprintf(buffer, sizeof(buffer), format, ap);
  va_end(ap);

  // Create the string from the buffer...
  return (pdfioStringCreate(pdf, buffer));
}


//
// '_pdfioStringIsAllocated()' - Check whether a string has been allocated.
//

bool					// O - `true` if allocated, `false` otherwise
_pdfioStringIsAllocated(
    pdfio_file_t *pdf,			// I - PDF file
    const char   *s)			// I - String
{
  return (pdf->num_strings > 0 && bsearch(&s, pdf->strings, pdf->num_strings, sizeof(char *), (int (*)(const void *, const void *))compare_strings) != NULL);
}


//
// 'compare_strings()' - Compare two strings.
//

static int				// O - Result of comparison
compare_strings(char **a,		// I - First string
                char **b)		// I - Second string
{
  return (strcmp(*a, *b));
}
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//
// PDF token parsing functions for PDFio.
//
// Copyright © 2021 by Michael R Sweet.
//
// Licensed under Apache License v2.0.  See the file "LICENSE" for more
// information.
//

//
// Include necessary headers...
//

#include "pdfio-private.h"


//
// This file parses PDF language syntax:
//
// << dict >>                "<<" and ">>" delimit a dictionary
// (string)                  "(" and ")" delimit a string
// [array]                   "[" and "]" delimit an array
// <hex-string>              "<" and ">" delimit a hex string
// {...}                     "{" and "}" are reserved as future delimiters
// /name                     "/" starts a name with any special characters
//                           quoted as "#HH" where HH is the byte value in hex.
// %comment                  "%" starts a comment to the end of a line
// keyword                   A keyword consists of other unreserved characters
// [-+]?[0-9]*(.[0-9]*)?     A number optionally starts with "+" or "-".
//
// Newlines are CR, LF, or CR LF.
//
// Strings and names are returned with the leading delimiter ("(string",
// "<hex-string", "/name") and all escaping/whitespace removal resolved.
// Other delimiters, keywords, and numbers are returned as-is.
//


//
// Constants...
//

#define PDFIO_NUMBER_CHARS	"0123456789-+."
#define PDFIO_DELIM_CHARS	"<>(){}[]/%"


//
// Local functions...
//

static int	get_char(_pdfio_token_t *tb);


//
// '_pdfioTokenClear()' - Clear the token stack.
//

void
_pdfioTokenClear(_pdfio_token_t *tb)	// I - Token buffer/stack
{
  PDFIO_DEBUG("_pdfioTokenClear(tb=%p)\n", tb);

  while (tb->num_tokens > 0)
  {
    tb->num_tokens --;
    free(tb->tokens[tb->num_tokens]);
    tb->tokens[tb->num_tokens] = NULL;
  }
}


//
// '_pdfioTokenFlush()' - Flush (consume) any bytes that have been used.
//

void
_pdfioTokenFlush(_pdfio_token_t *tb)	// I - Token buffer/stack
{
  if (tb->bufptr > tb->buffer)
  {
    size_t remaining = (size_t)(tb->bufend - tb->bufptr);
					// Remaining bytes in buffer

    // Consume what we've used...
    PDFIO_DEBUG("_pdfioTokenFlush: Consuming %d bytes.\n", (int)(tb->bufptr - tb->buffer));
    (tb->consume_cb)(tb->cb_data, (size_t)(tb->bufptr - tb->buffer));

    if (remaining > 0)
    {
      // Shuffle remaining bytes for next call...
      memmove(tb->buffer, tb->bufptr, remaining);
      tb->bufptr = tb->buffer;
      tb->bufend = tb->buffer + remaining;

#ifdef DEBUG
      unsigned char *ptr;		// Pointer into buffer

      PDFIO_DEBUG("_pdfioTokenFlush: Remainder '");
      for (ptr = tb->buffer; ptr < tb->bufend; ptr ++)
      {
	if (*ptr < ' ' || *ptr == 0x7f)
	  PDFIO_DEBUG("\\%03o", *ptr);
	else
	  PDFIO_DEBUG("%c", *ptr);
      }
      PDFIO_DEBUG("'\n");
#endif // DEBUG
    }
    else
    {
      // Nothing left, reset pointers...
      PDFIO_DEBUG("_pdfioTokenFlush: Resetting pointers.\n");
      tb->bufptr = tb->bufend = tb->buffer;
    }
  }
}


//
// '_pdfioTokenGet()' - Get a token.
//

bool					// O - `true` on success, `false` on failure
_pdfioTokenGet(_pdfio_token_t *tb,	// I - Token buffer/stack
	       char           *buffer,	// I - String buffer
	       size_t         bufsize)	// I - Size of string buffer
{
  // See if we have a token waiting on the stack...
  if (tb->num_tokens > 0)
  {
    // Yes, return it...
    tb->num_tokens --;
    strncpy(buffer, tb->tokens[tb->num_tokens], bufsize - 1);
    buffer[bufsize - 1] = '\0';

    PDFIO_DEBUG("_pdfioTokenGet(tb=%p, buffer=%p, bufsize=%u): Popping '%s' from stack.\n", tb, buffer, (unsigned)bufsize, buffer);

    free(tb->tokens[tb->num_tokens]);
    tb->tokens[tb->num_tokens] = NULL;

    return (true);
  }

  // No, read a new one...
  return (_pdfioTokenRead(tb, buffer, bufsize));
}


//
// '_pdfioTokenInit()' - Initialize a token buffer/stack.
//

void
_pdfioTokenInit(
    _pdfio_token_t       *ts,		// I - Token buffer/stack
    pdfio_file_t         *pdf,		// I - PDF file
    _pdfio_tconsume_cb_t consume_cb,	// I - Consume callback
    _pdfio_tpeek_cb_t    peek_cb,	// I - Peek callback
    void                 *cb_data)	// I - Callback data
{
  // Zero everything out and then initialize key pointers...
  memset(ts, 0, sizeof(_pdfio_token_t));

  ts->pdf        = pdf;
  ts->consume_cb = consume_cb;
  ts->peek_cb    = peek_cb;
  ts->cb_data    = cb_data;
  ts->bufptr     = ts->buffer;
  ts->bufend     = ts->buffer;
}


//
// '_pdfioTokenPush()' - Push a token on the token stack.
//

void
_pdfioTokenPush(_pdfio_token_t *tb,	// I - Token buffer/stack
		const char     *token)	// I - Token to push
{
  if (tb->num_tokens < (sizeof(tb->tokens) / sizeof(tb->tokens[0])))
  {
    if ((tb->tokens[tb->num_tokens ++] = strdup(token)) == NULL)
      tb->num_tokens --;
  }
}


//
// '_pdfioTokenRead()' - Read a token from a file/stream.
//

bool					// O - `true` on success, `false` on failure
_pdfioTokenRead(_pdfio_token_t *tb,	// I - Token buffer/stack
		char           *buffer,	// I - String buffer
		size_t         bufsize)	// I - Size of string buffer
{
  int	ch,				// Character
	parens = 0;			// Parenthesis level
  char	*bufptr,			// Pointer into buffer
	*bufend,			// End of buffer
	state = '\0';			// Current state
  bool	saw_nul = false;		// Did we see a nul character?


  //
  // "state" is:
  //
  // - '\0' for idle
  // - '(' for literal string
  // - '/' for name
  // - '<' for possible hex string or dict
  // - '>' for possible dict
  // - '%' for comment
  // - 'K' for keyword
  // - 'N' for number

  // Read the next token, skipping any leading whitespace...
  bufptr = buffer;
  bufend = buffer + bufsize - 1;

  // Skip leading whitespace...
  while ((ch = get_char(tb)) != EOF)
  {
    if (ch == '%')
    {
      // Skip comment
      while ((ch = get_char(tb)) != EOF)
      {
	if (ch == '\n' || ch == '\r')
	  break;
      }
    }
    else if (!isspace(ch))
      break;
  }

  if (ch == EOF)
    return (false);

  // Check for delimiters...
  if (strchr(PDFIO_DELIM_CHARS, ch) != NULL)
  {
    *bufptr++ = state = (char)ch;
  }
  else if (strchr(PDFIO_NUMBER_CHARS, ch) != NULL)
  {
    // Number
    state     = 'N';
    *bufptr++ = (char)ch;
  }
  else
  {
    // Keyword
    state     = 'K';
    *bufptr++ = (char)ch;
  }

  switch (state)
  {
    case '(' : // Literal string
	while ((ch = get_char(tb)) != EOF)
	{
	  if (ch == 0)
	    saw_nul = true;

	  if (ch == '\\')
	  {
	    // Quoted character...
	    int	i;			// Looping var

	    switch (ch = get_char(tb))
	    {
	      case '0' : // Octal character escape
	      case '1' :
	      case '2' :
	      case '3' :
	      case '4' :
	      case '5' :
	      case '6' :
	      case '7' :
		  for (ch -= '0', i = 0; i < 2; i ++)
		  {
		    int tch = get_char(tb);	// Next char

		    if (tch >= '0' && tch <= '7')
		    {
		      ch = (char)((ch << 3) | (tch - '0'));
		    }
		    else
		    {
		      tb->bufptr --;
		      break;
		    }
		  }
		  break;

	      case '\\' :
	      case '(' :
	      case ')' :
		  break;

	      case 'n' :
		  ch = '\n';
		  break;

	      case 'r' :
		  ch = '\r';
		  break;

	      case 't' :
		  ch = '\t';
		  break;

	      case 'b' :
		  ch = '\b';
		  break;

	      case 'f' :
		  ch = '\f';
		  break;

	      default :
	          // Ignore blackslash per PDF spec...
	          break;
	    }
	  }
	  else if (ch == '(')
	  {
	    // Keep track of parenthesis
	    parens ++;
	  }
	  else if (ch == ')')
	  {
	    if (parens == 0)
	      break;

	    parens --;
	  }

	  if (bufptr < bufend)
	  {
	    // Normal character...
	    *bufptr++ = (char)ch;
	  }
	  else
	  {
	    // Out of space
	    _pdfioFileError(tb->pdf, "Token too large.");
	    return (false);
	  }
	}

	if (ch != ')')
	{
	  _pdfioFileError(tb->pdf, "Unterminated string literal.");
	  return (false);
	}

	if (saw_nul)
	{
	  // Convert to a hex (binary) string...
	  char	*litptr,		// Pointer to literal character
		*hexptr;		// Pointer to hex character
	  size_t bytes = (size_t)(bufptr - buffer - 1);
					// Bytes of data...
          static const char *hexchars = "0123456789ABCDEF";
					// Hex digits

          PDFIO_DEBUG("_pdfioTokenRead: Converting nul-containing string to binary.\n");

          if ((2 * (bytes + 1)) > bufsize)
          {
	    // Out of space...
	    _pdfioFileError(tb->pdf, "Token too large.");
	    return (false);
          }

	  *buffer = '<';
	  for (litptr = bufptr - 1, hexptr = buffer + 2 * bytes - 1; litptr > buffer; litptr --, hexptr -= 2)
	  {
	    int litch = *litptr;	// Grab the character

	    hexptr[0] = hexchars[(litch >> 4) & 15];
	    hexptr[1] = hexchars[litch & 15];
	  }
	  bufptr = buffer + 2 * bytes + 1;
	}
	break;

    case 'K' : // keyword
	while ((ch = get_char(tb)) != EOF && !isspace(ch))
	{
	  if (strchr(PDFIO_DELIM_CHARS, ch) != NULL)
	  {
	    // End of keyword...
	    tb->bufptr --;
	    break;
	  }
	  else if (bufptr < bufend)
	  {
	    // Normal character...
	    *bufptr++ = (char)ch;
	  }
	  else
	  {
	    // Out of space...
	    _pdfioFileError(tb->pdf, "Token too large.");
	    return (false);
	  }
	}
	break;

    case 'N' : // number
	while ((ch = get_char(tb)) != EOF && !isspace(ch))
	{
	  if (!isdigit(ch) && ch != '.')
	  {
	    // End of number...
	    tb->bufptr --;
	    break;
	  }
	  else if (bufptr < bufend)
	  {
	    // Normal character...
	    *bufptr++ = (char)ch;
	  }
	  else
	  {
	    // Out of space...
	    _pdfioFileError(tb->pdf, "Token too large.");
	    return (false);
	  }
	}
	break;

    case '/' : // "/name"
	while ((ch = get_char(tb)) != EOF && !isspace(ch))
	{
	  if (strchr(PDFIO_DELIM_CHARS, ch) != NULL)
	  {
	    // End of keyword...
	    tb->bufptr --;
	    break;
	  }
	  else if (ch == '#')
	  {
	    // Quoted character (#xx) in name...
	    int	i;			// Looping var

	    for (i = 0, ch = 0; i < 2; i ++)
	    {
	      int tch = get_char(tb);

	      if (!isxdigit(tch & 255))
	      {
		_pdfioFileError(tb->pdf, "Bad # escape in name.");
		return (false);
	      }
	      else if (isdigit(tch))
		ch = ((ch & 255) << 4) | (tch - '0');
	      else
		ch = ((ch & 255) << 4) | (tolower(tch) - 'a' + 10);
	    }
	  }

	  if (bufptr < bufend)
	  {
	    *bufptr++ = (char)ch;
	  }
	  else
	  {
	    // Out of space
	    _pdfioFileError(tb->pdf, "Token too large.");
	    return (false);
	  }
	}
	break;

    case '<' : // Potential hex string
	if ((ch = get_char(tb)) == '<')
	{
	  // Dictionary delimiter
	  *bufptr++ = (char)ch;
	  break;
	}
	else if (!isspace(ch & 255) && !isxdigit(ch & 255))
	{
	  _pdfioFileError(tb->pdf, "Syntax error: '<%c'", ch);
	  return (false);
	}

        do
	{
	  if (isxdigit(ch))
	  {
	    if (bufptr < bufend)
	    {
	      // Hex digit
	      *bufptr++ = (char)ch;
	    }
	    else
	    {
	      // Too large
	      _pdfioFileError(tb->pdf, "Token too large.");
	      return (false);
	    }
	  }
	  else if (!isspace(ch))
	  {
	    _pdfioFileError(tb->pdf, "Invalid hex string character '%c'.", ch);
	    return (false);
	  }
	}
	while ((ch = get_char(tb)) != EOF && ch != '>');

	if (ch == EOF)
	{
	  _pdfioFileError(tb->pdf, "Unterminated hex string.");
	  return (false);
	}
	break;

    case '>' : // Dictionary
	if ((ch = get_char(tb)) == '>')
	{
	  *bufptr++ = '>';
	}
	else
	{
	  _pdfioFileError(tb->pdf, "Syntax error: '>%c'.", ch);
	  return (false);
	}
	break;
  }

  *bufptr = '\0';

  PDFIO_DEBUG("_pdfioTokenRead: Read '%s'.\n", buffer);

  return (bufptr > buffer);
}


//
// 'get_char()' - Get a character from the token buffer.
//

static int				// O - Character or `EOF` on end-of-file
get_char(_pdfio_token_t *tb)		// I - Token buffer
{
  ssize_t	bytes;			// Bytes peeked


  // Refill the buffer as needed...
  if (tb->bufptr >= tb->bufend)
  {
    // Consume previous bytes...
    if (tb->bufend > tb->buffer)
    {
      PDFIO_DEBUG("get_char: Consuming %d bytes.\n", (int)(tb->bufend - tb->buffer));
      (tb->consume_cb)(tb->cb_data, (size_t)(tb->bufend - tb->buffer));
    }

    // Peek new bytes...
    if ((bytes = (tb->peek_cb)(tb->cb_data, tb->buffer, sizeof(tb->buffer))) <= 0)
    {
      tb->bufptr = tb->bufend = tb->buffer;
      return (EOF);
    }

    // Update pointers...
    tb->bufptr = tb->buffer;
    tb->bufend = tb->buffer + bytes;

#ifdef DEBUG
    unsigned char *ptr;			// Pointer into buffer

    PDFIO_DEBUG("get_char: Read '");
    for (ptr = tb->buffer; ptr < tb->bufend; ptr ++)
    {
      if (*ptr < ' ' || *ptr == 0x7f)
        PDFIO_DEBUG("\\%03o", *ptr);
      else
        PDFIO_DEBUG("%c", *ptr);
    }
    PDFIO_DEBUG("'\n");
#endif // DEBUG
  }

  // Return the next character...
  return (*(tb->bufptr)++);
}




michaelrsweet-pdfio-db93555/pdfio-value.c
//
// PDF value functions for PDFio.
//
// Copyright © 2021 by Michael R Sweet.
//
// Licensed under Apache License v2.0.  See the file "LICENSE" for more
// information.
//

//
// Include necessary headers...
//

#include "pdfio-private.h"


//
// '_pdfioValueCopy()' - Copy a value to a PDF file.
//

_pdfio_value_t	*
_pdfioValueCopy(pdfio_file_t   *pdfdst,	// I - Destination PDF file
                _pdfio_value_t *vdst,	// I - Destination value
                pdfio_file_t   *pdfsrc,	// I - Source PDF file
                _pdfio_value_t *vsrc)	// I - Source value
{
  pdfio_obj_t	*obj;			// Object reference
#ifdef DEBUG
  static const char * const types[] =	// Type strings for debug
  {
    "PDFIO_VALTYPE_NONE",
    "PDFIO_VALTYPE_ARRAY",
    "PDFIO_VALTYPE_BINARY",
    "PDFIO_VALTYPE_BOOLEAN",
    "PDFIO_VALTYPE_DATE",
    "PDFIO_VALTYPE_DICT",
    "PDFIO_VALTYPE_INDIRECT",
    "PDFIO_VALTYPE_NAME",
    "PDFIO_VALTYPE_NULL",
    "PDFIO_VALTYPE_NUMBER",
    "PDFIO_VALTYPE_STRING"
  };
#endif // DEBUG


  PDFIO_DEBUG("_pdfioValueCopy(pdfdst=%p, vdst=%p, pdfsrc=%p, vsrc=%p(%s))\n", pdfdst, vdst, pdfsrc, vsrc, types[vsrc->type]);

  if (pdfdst == pdfsrc && vsrc->type != PDFIO_VALTYPE_BINARY)
  {
    // For the same document we can copy the values without any other effort
    // unless there is a binary (hex string) value...
    *vdst = *vsrc;
    return (vdst);
  }

  // Not the same document or a binary value, do a deep copy...
  switch (vsrc->type)
  {
    case PDFIO_VALTYPE_INDIRECT :
        if ((obj = _pdfioFileFindMappedObj(pdfdst, pdfsrc, vsrc->value.indirect.number)) == NULL)
        {
          obj = pdfioObjCopy(pdfdst, pdfioFileFindObj(pdfsrc, vsrc->value.indirect.number));
	}

        if (!obj)
          return (NULL);

	vdst->value.indirect.number     = obj->number;
	vdst->value.indirect.generation = obj->generation;
	break;

    default :
        return (NULL);

    case PDFIO_VALTYPE_ARRAY :
        vdst->value.array = pdfioArrayCopy(pdfdst, vsrc->value.array);
        break;

    case PDFIO_VALTYPE_BINARY :
        if ((vdst->value.binary.data = (unsigned char *)malloc(vsrc->value.binary.datalen)) == NULL)
        {
          _pdfioFileError(pdfdst, "Unable to allocate memory for a binary string - %s", strerror(errno));
          return (NULL);
        }

        vdst->value.binary.datalen = vsrc->value.binary.datalen;
        memcpy(vdst->value.binary.data, vsrc->value.binary.data, vdst->value.binary.datalen);
        break;

    case PDFIO_VALTYPE_BOOLEAN :
    case PDFIO_VALTYPE_DATE :
    case PDFIO_VALTYPE_NUMBER :
	*vdst = *vsrc;
        return (vdst);

    case PDFIO_VALTYPE_DICT :
        vdst->value.dict = pdfioDictCopy(pdfdst, vsrc->value.dict);
        break;

    case PDFIO_VALTYPE_NAME :
    case PDFIO_VALTYPE_STRING :
        vdst->value.name = pdfioStringCreate(pdfdst, vsrc->value.name);
        break;
  }

  vdst->type = vsrc->type;

  return (vdst);
}


//
// '_pdfioValueDebug()' - Print the contents of a value.
//

void
_pdfioValueDebug(_pdfio_value_t *v,	// I - Value
		 FILE           *fp)	// I - Output file
{
  switch (v->type)
  {
    case PDFIO_VALTYPE_ARRAY :
        _pdfioArrayDebug(v->value.array, fp);
	break;
    case PDFIO_VALTYPE_BINARY :
	{
	  size_t	i;		// Looping var
	  unsigned char	*ptr;		// Pointer into data

	  putc('<', fp);
	  for (i = v->value.binary.datalen, ptr = v->value.binary.data; i > 0; i --, ptr ++)
	    fprintf(fp, "%02X", *ptr);
	  putc('>', fp);
	}
	break;
    case PDFIO_VALTYPE_BOOLEAN :
	fputs(v->value.boolean ? " true" : " false", fp);
	break;
    case PDFIO_VALTYPE_DATE :
        {
	  struct tm	dateval;	// Date value

#ifdef _WIN32
          gmtime_s(&dateval, &v->value.date);
#else
          gmtime_r(&v->value.date, &dateval);
#endif // _WIN32

          fprintf(fp, "(D:%04d%02d%02d%02d%02d%02dZ)", dateval.tm_year + 1900, dateval.tm_mon + 1, dateval.tm_mday, dateval.tm_hour, dateval.tm_min, dateval.tm_sec);
        }
        break;
    case PDFIO_VALTYPE_DICT :
	fputs("<<", fp);
	_pdfioDictDebug(v->value.dict, fp);
	fputs(">>", fp);
	break;
    case PDFIO_VALTYPE_INDIRECT :
	fprintf(fp, " %lu %u R", (unsigned long)v->value.indirect.number, v->value.indirect.generation);
	break;
    case PDFIO_VALTYPE_NAME :
	fprintf(fp, "/%s", v->value.name);
	break;
    case PDFIO_VALTYPE_NULL :
	fputs(" null", fp);
	break;
    case PDFIO_VALTYPE_NUMBER :
	fprintf(fp, " %g", v->value.number);
	break;
    case PDFIO_VALTYPE_STRING :
	fprintf(fp, "(%s)", v->value.string);
	break;

    default :
        break;
  }
}


//
// '_pdfioValueDelete()' - Free the memory used by a value.
//

void
_pdfioValueDelete(_pdfio_value_t *v)	// I - Value
{
  if (v->type == PDFIO_VALTYPE_BINARY)
    free(v->value.binary.data);
}


//
// '_pdfioValueRead()' - Read a value from a file.
//

_pdfio_value_t *			// O - Value or `NULL` on error/EOF
_pdfioValueRead(pdfio_file_t   *pdf,	// I - PDF file
                pdfio_obj_t    *obj,	// I - Object, if any
                _pdfio_token_t *tb,	// I - Token buffer/stack
                _pdfio_value_t *v,	// I - Value
                size_t         depth)	// I - Depth of value
{
  char		token[32768];		// Token buffer
#ifdef DEBUG
  static const char * const valtypes[] =
  {
    "<<none>>",				// No value, not set
    "array",				// Array
    "hex-string",			// Binary data
    "boolean",				// Boolean
    "date",				// Date/time
    "dict",				// Dictionary
    "indirect",				// Indirect object (N G obj)
    "name",				// Name
    "null",				// Null object
    "number",				// Number (integer or real)
    "string"				// String
  };
#endif // DEBUG


  PDFIO_DEBUG("_pdfioValueRead(pdf=%p, obj=%p, v=%p)\n", pdf, obj, v);
  (void)obj; // TODO: Implement decryption

  if (!_pdfioTokenGet(tb, token, sizeof(token)))
    return (NULL);

  if (!strcmp(token, "["))
  {
    // Start of array
    if (depth >= PDFIO_MAX_DEPTH)
    {
      _pdfioFileError(pdf, "Too many nested arrays.");
      return (NULL);
    }

    v->type = PDFIO_VALTYPE_ARRAY;
    if ((v->value.array = _pdfioArrayRead(pdf, obj, tb, depth + 1)) == NULL)
      return (NULL);
  }
  else if (!strcmp(token, "<<"))
  {
    // Start of dictionary
    if (depth >= PDFIO_MAX_DEPTH)
    {
      _pdfioFileError(pdf, "Too many nested dictionaries.");
      return (NULL);
    }

    v->type = PDFIO_VALTYPE_DICT;
    if ((v->value.dict = _pdfioDictRead(pdf, obj, tb, depth + 1)) == NULL)
      return (NULL);
  }
  else if (!strncmp(token, "(D:", 3))
  {
    // Possible date value of the form:
    //
    //   (D:YYYYMMDDhhmmssZ)
    //   (D:YYYYMMDDhhmmss+HH'mm)
    //   (D:YYYYMMDDhhmmss-HH'mm)
    //
    int		i;			// Looping var
    struct tm	dateval;		// Date value
    int		offset;			// Date offset

    for (i = 3; i < 17; i ++)
    {
      if (!isdigit(token[i] & 255))
        break;
    }

    if (i >= 17)
    {
      if (token[i] == 'Z')
      {
        i ++;
      }
      else if (token[i] == '-' || token[i] == '+')
      {
        if (isdigit(token[i + 1] & 255) && isdigit(token[i + 2] & 255) && token[i + 3] == '\'' && isdigit(token[i + 4] & 255) && isdigit(token[i + 5] & 255))
        {
          i += 6;
          if (token[i] == '\'')
            i ++;
	}
      }
    }
    if (token[i])
    {
      // Just a string...
      v->type         = PDFIO_VALTYPE_STRING;
      v->value.string = pdfioStringCreate(pdf, token + 1);
    }
    else
    {
      // Date value...
      memset(&dateval, 0, sizeof(dateval));

      dateval.tm_year = (token[3] - '0') * 1000 + (token[4] - '0') * 100 + (token[5] - '0') * 10 + token[6] - '0' - 1900;
      dateval.tm_mon  = (token[7] - '0') * 10 + token[8] - '0' - 1;
      dateval.tm_mday = (token[9] - '0') * 10 + token[10] - '0';
      dateval.tm_hour = (token[11] - '0') * 10 + token[12] - '0';
      dateval.tm_min  = (token[13] - '0') * 10 + token[14] - '0';
      dateval.tm_sec  = (token[15] - '0') * 10 + token[16] - '0';

      if (token[17] == 'Z')
      {
        offset = 0;
      }
      else
      {
        offset = (token[18] - '0') * 600 + (token[19] - '0') * 60 + (token[20] - '0') * 10 + token[21] - '0';
        if (token[17] == '-')
          offset = -offset;
      }

      v->type       = PDFIO_VALTYPE_DATE;
      v->value.date = mktime(&dateval) + offset;
    }
  }
  else if (token[0] == '(')
  {
    // String
    v->type         = PDFIO_VALTYPE_STRING;
    v->value.string = pdfioStringCreate(pdf, token + 1);
  }
  else if (token[0] == '/')
  {
    // Name
    v->type       = PDFIO_VALTYPE_NAME;
    v->value.name = pdfioStringCreate(pdf, token + 1);
  }
  else if (token[0] == '<')
  {
    // Hex string
    const char		*tokptr;	// Pointer into token
    unsigned char	*dataptr;	// Pointer into data

    v->type                 = PDFIO_VALTYPE_BINARY;
    v->value.binary.datalen = strlen(token) / 2;
    if ((v->value.binary.data = (unsigned char *)malloc(v->value.binary.datalen)) == NULL)
    {
      _pdfioFileError(pdf, "Out of memory for hex string.");
      return (NULL);
    }

    // Convert hex to binary...
    tokptr  = token + 1;
    dataptr = v->value.binary.data;

    while (*tokptr)
    {
      int	d;			// Data value

      if (isdigit(*tokptr))
	d = (*tokptr++ - '0') << 4;
      else
	d = (tolower(*tokptr++) - 'a' + 10) << 4;

      if (*tokptr)
      {
	// PDF allows writers to drop a trailing 0...
	if (isdigit(*tokptr))
	  d |= *tokptr++ - '0';
	else
	  d |= tolower(*tokptr++) - 'a' + 10;
      }

      *dataptr++ = (unsigned char)d;
    }
  }
  else if (strchr("0123456789-+.", token[0]) != NULL)
  {
    // Number or indirect object reference
    if (isdigit(token[0]) && !strchr(token, '.'))
    {
      // Integer or object ref...
      unsigned char *tempptr;		// Pointer into buffer

#ifdef DEBUG
      PDFIO_DEBUG("_pdfioValueRead: %d bytes left in buffer: '", (int)(tb->bufend - tb->bufptr));
      for (tempptr = tb->bufptr; tempptr < tb->bufend; tempptr ++)
      {
	if (*tempptr < ' ' || *tempptr == 0x7f)
	  PDFIO_DEBUG("\\%03o", *tempptr);
	else
	  PDFIO_DEBUG("%c", *tempptr);
      }
      PDFIO_DEBUG("'.\n");
#endif // DEBUG

      if ((tb->bufend - tb->bufptr) < 10)
      {
        // Fill up buffer...
        ssize_t	bytes;			// Bytes peeked

        _pdfioTokenFlush(tb);

        if ((bytes = (tb->peek_cb)(tb->cb_data, tb->buffer, sizeof(tb->buffer))) > 0)
	  tb->bufend = tb->buffer + bytes;

#ifdef DEBUG
	PDFIO_DEBUG("_pdfioValueRead: %d bytes now in buffer: '", (int)(tb->bufend - tb->bufptr));
	for (tempptr = tb->bufptr; tempptr < tb->bufend; tempptr ++)
	{
	  if (*tempptr < ' ' || *tempptr == 0x7f)
	    PDFIO_DEBUG("\\%03o", *tempptr);
	  else
	    PDFIO_DEBUG("%c", *tempptr);
	}
	PDFIO_DEBUG("'.\n");
#endif // DEBUG
      }

      tempptr = tb->bufptr;

      while (tempptr < tb->bufend && isspace(*tempptr & 255))
        tempptr ++;			// Skip whitespace as needed...

      if (tempptr < tb->bufend && isdigit(*tempptr & 255))
      {
        // Integer...
        long generation = 0;		// Generation number

        while (tempptr < tb->bufend && isdigit(*tempptr & 255))
        {
          generation = generation * 10 + *tempptr - '0';
          tempptr ++;
        }

	while (tempptr < tb->bufend && isspace(*tempptr & 255))
	  tempptr ++;			// Skip whitespace

	if (tempptr < tb->bufend && *tempptr == 'R')
	{
	  // Reference!
	  PDFIO_DEBUG("_pdfioValueRead: Consuming %d bytes.\n", (int)(tempptr - tb->bufptr + 1));
	  tb->bufptr = tempptr + 1;

#ifdef DEBUG
	  PDFIO_DEBUG("_pdfioValueRead: Next bytes are '");
	  for (tempptr = tb->bufptr; tempptr < tb->bufend; tempptr ++)
	  {
	    if (*tempptr < ' ' || *tempptr == 0x7f)
	      PDFIO_DEBUG("\\%03o", *tempptr);
	    else
	      PDFIO_DEBUG("%c", *tempptr);
	  }
	  PDFIO_DEBUG("'.\n");
#endif // DEBUG

	  v->type                      = PDFIO_VALTYPE_INDIRECT;
	  v->value.indirect.number     = (size_t)strtoimax(token, NULL, 10);
	  v->value.indirect.generation = (unsigned short)generation;

	  PDFIO_DEBUG("_pdfioValueRead: Returning indirect value %lu %u R.\n", (unsigned long)v->value.indirect.number, v->value.indirect.generation);

	  return (v);
	}
      }
    }

    // If we get here, we have a number...
    v->type         = PDFIO_VALTYPE_NUMBER;
    v->value.number = (double)strtod(token, NULL);
  }
  else if (!strcmp(token, "true") || !strcmp(token, "false"))
  {
    // Boolean value
    v->type          = PDFIO_VALTYPE_BOOLEAN;
    v->value.boolean = !strcmp(token, "true");
  }
  else if (!strcmp(token, "null"))
  {
    // null value
    v->type = PDFIO_VALTYPE_NULL;
  }
  else
  {
    _pdfioFileError(pdf, "Unexpected '%s' token seen.", token);
    return (NULL);
  }

  PDFIO_DEBUG("_pdfioValueRead: Returning %s value.\n", valtypes[v->type]);

  return (v);
}


//
// '_pdfioValueWrite()' - Write a value to a PDF file.
//

bool					// O - `true` on success, `false` on failure
_pdfioValueWrite(pdfio_file_t   *pdf,	// I - PDF file
                 pdfio_obj_t    *obj,	// I - Object, if any
                 _pdfio_value_t *v,	// I - Value
                 off_t          *length)// O - Offset to /Length value, if any
{
  switch (v->type)
  {
    default :
        return (false);

    case PDFIO_VALTYPE_ARRAY :
        return (_pdfioArrayWrite(v->value.array, obj));

    case PDFIO_VALTYPE_BINARY :
        {
          size_t	databytes;	// Bytes to write
          uint8_t	temp[32768],	// Temporary buffer for encryption
			*dataptr;	// Pointer into data

          if (obj && pdf->encryption)
          {
	    // Write encrypted string...
	    _pdfio_crypto_ctx_t ctx;	// Encryption context
	    _pdfio_crypto_cb_t cb;	// Encryption callback
	    size_t	ivlen;		// Number of initialization vector bytes

            if (v->value.binary.datalen > (sizeof(temp) - 32))
            {
	      _pdfioFileError(pdf, "Unable to write encrypted binary string - too long.");
	      return (false);
            }

	    cb        = _pdfioCryptoMakeWriter(pdf, obj, &ctx, temp, &ivlen);
	    databytes = (cb)(&ctx, temp + ivlen, v->value.binary.data, v->value.binary.datalen) + ivlen;
	    dataptr   = temp;
          }
          else
          {
            dataptr   = v->value.binary.data;
            databytes = v->value.binary.datalen;
          }

          if (!_pdfioFilePuts(pdf, "<"))
            return (false);

          for (; databytes > 1; databytes -= 2, dataptr += 2)
          {
            if (!_pdfioFilePrintf(pdf, "%02X%02X", dataptr[0], dataptr[1]))
              return (false);
          }

          if (databytes > 0)
            return (_pdfioFilePrintf(pdf, "%02X>", dataptr[0]));
          else
            return (_pdfioFilePuts(pdf, ">"));
        }

    case PDFIO_VALTYPE_BOOLEAN :
        if (v->value.boolean)
          return (_pdfioFilePuts(pdf, " true"));
        else
          return (_pdfioFilePuts(pdf, " false"));

    case PDFIO_VALTYPE_DATE :
        {
          struct tm	date;		// Date values
          char		datestr[32];	// Formatted date value

#ifdef _WIN32
          gmtime_s(&date, &v->value.date);
#else
	  gmtime_r(&v->value.date, &date);
#endif // _WIN32

	  snprintf(datestr, sizeof(datestr), "D:%04d%02d%02d%02d%02d%02dZ", date.tm_year + 1900, date.tm_mon + 1, date.tm_mday, date.tm_hour, date.tm_min, date.tm_sec);

	  if (obj && pdf->encryption)
	  {
	    // Write encrypted string...
	    uint8_t	temp[32768],	// Encrypted bytes
			*tempptr;	// Pointer into encrypted bytes
	    _pdfio_crypto_ctx_t ctx;	// Encryption context
	    _pdfio_crypto_cb_t cb;	// Encryption callback
	    size_t	len = strlen(datestr),
					  // Length of value
			ivlen,		// Number of initialization vector bytes
			tempbytes;	// Number of output bytes

	    cb        = _pdfioCryptoMakeWriter(pdf, obj, &ctx, temp, &ivlen);
	    tempbytes = (cb)(&ctx, temp + ivlen, (const uint8_t *)datestr, len) + ivlen;

	    if (!_pdfioFilePuts(pdf, "<"))
	      return (false);

	    for (tempptr = temp; tempbytes > 1; tempbytes -= 2, tempptr += 2)
	    {
	      if (!_pdfioFilePrintf(pdf, "%02X%02X", tempptr[0], tempptr[1]))
		return (false);
	    }

            if (tempbytes > 0)
              return (_pdfioFilePrintf(pdf, "%02X>", *tempptr));
            else
	      return (_pdfioFilePuts(pdf, ">"));
	  }
	  else
	  {
	    return (_pdfioFilePrintf(pdf, "(%s)", datestr));
	  }
        }

    case PDFIO_VALTYPE_DICT :
        return (_pdfioDictWrite(v->value.dict, obj, length));

    case PDFIO_VALTYPE_INDIRECT :
        return (_pdfioFilePrintf(pdf, " %lu %u R", (unsigned long)v->value.indirect.number, v->value.indirect.generation));

    case PDFIO_VALTYPE_NAME :
        return (_pdfioFilePrintf(pdf, "/%s", v->value.name));

    case PDFIO_VALTYPE_NULL :
        return (_pdfioFilePuts(pdf, " null"));

    case PDFIO_VALTYPE_NUMBER :
        return (_pdfioFilePrintf(pdf, " %g", v->value.number));

    case PDFIO_VALTYPE_STRING :
        if (obj && pdf->encryption)
        {
          // Write encrypted string...
          uint8_t	temp[32768],	// Encrypted bytes
			*tempptr;	// Pointer into encrypted bytes
          _pdfio_crypto_ctx_t ctx;	// Encryption context
          _pdfio_crypto_cb_t cb;	// Encryption callback
          size_t	len = strlen(v->value.string),
					// Length of value
			ivlen,		// Number of initialization vector bytes
			tempbytes;	// Number of output bytes

          if (len > (sizeof(temp) - 32))
          {
            _pdfioFileError(pdf, "Unable to write encrypted string - too long.");
            return (false);
          }

          cb        = _pdfioCryptoMakeWriter(pdf, obj, &ctx, temp, &ivlen);
          tempbytes = (cb)(&ctx, temp + ivlen, (const uint8_t *)v->value.string, len) + ivlen;

          if (!_pdfioFilePuts(pdf, "<"))
            return (false);

          for (tempptr = temp; tempbytes > 1; tempbytes -= 2, tempptr += 2)
          {
            if (!_pdfioFilePrintf(pdf, "%02X%02X", tempptr[0], tempptr[1]))
              return (false);
          }

          if (tempbytes > 0)
            return (_pdfioFilePrintf(pdf, "%02X>", *tempptr));
          else
	    return (_pdfioFilePuts(pdf, ">"));
        }
        else
        {
          // Write unencrypted string...
          const char *start,		// Start of fragment
		     *end;		// End of fragment

          if (!_pdfioFilePuts(pdf, "("))
            return (false);

          // Write a quoted string value...
          for (start = v->value.string; *start; start = end)
          {
            // Find the next character that needs to be quoted...
            for (end = start; *end; end ++)
            {
              if (*end == '\\' || *end == ')' || (*end & 255) < ' ')
                break;
            }

            if (end > start)
            {
              // Write unquoted (safe) characters...
	      if (!_pdfioFileWrite(pdf, start, (size_t)(end - start)))
		return (false);
	    }

            if (*end)
            {
              // Quote this character...
              bool success;		// Did the write work?

              if (*end == '\\' || *end == ')')
                success = _pdfioFilePrintf(pdf, "\\%c", *end);
              else
                success = _pdfioFilePrintf(pdf, "\\%03o", *end);

              if (!success)
                return (false);

              end ++;
            }
          }

          return (_pdfioFilePuts(pdf, ")"));
        }
  }

  return (false);
}
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//
// Public header file for PDFio.
//
// Copyright © 2021 by Michael R Sweet.
//
// Licensed under Apache License v2.0.  See the file "LICENSE" for more
// information.
//

#ifndef PDFIO_H
#  define PDFIO_H

//
// Include necessary headers...
//

#  include <stdio.h>
#  include <stdlib.h>
#  include <stdbool.h>
#  include <sys/types.h>
#  include <time.h>


//
// C++ magic...
//

#  ifdef __cplusplus
extern "C" {
#  endif // __cplusplus


//
// Visibility and other annotations...
//

#  if defined(__has_extension) || defined(__GNUC__)
#    define _PDFIO_PUBLIC	__attribute__ ((visibility("default")))
#    define _PDFIO_FORMAT(a,b)	__attribute__ ((__format__(__printf__, a,b)))
#  else
#    define _PDFIO_PUBLIC
#    define _PDFIO_FORMAT(a,b)
#  endif // __has_extension || __GNUC__


//
// Types and constants...
//

#  if _WIN32
typedef __int64 ssize_t;		// POSIX type not present on Windows... @private@
#  endif // _WIN32

typedef struct _pdfio_array_s pdfio_array_t;
					// Array of PDF values
typedef struct _pdfio_dict_s pdfio_dict_t;
					// Key/value dictionary
typedef struct _pdfio_file_s pdfio_file_t;
					// PDF file
typedef bool (*pdfio_error_cb_t)(pdfio_file_t *pdf, const char *message, void *data);
					// Error callback
typedef enum pdfio_encryption_e		// PDF encryption modes
{
  PDFIO_ENCRYPTION_NONE = 0,		// No encryption
  PDFIO_ENCRYPTION_RC4_40,		// 40-bit RC4 encryption (PDF 1.3)
  PDFIO_ENCRYPTION_RC4_128,		// 128-bit RC4 encryption (PDF 1.4)
  PDFIO_ENCRYPTION_AES_128,		// 128-bit AES encryption (PDF 1.6)
  PDFIO_ENCRYPTION_AES_256		// 256-bit AES encryption (PDF 2.0)
} pdfio_encryption_t;
typedef enum pdfio_filter_e		// Compression/decompression filters for streams
{
  PDFIO_FILTER_NONE,			// No filter
  PDFIO_FILTER_ASCIIHEX,		// ASCIIHexDecode filter (reading only)
  PDFIO_FILTER_ASCII85,			// ASCII85Decode filter (reading only)
  PDFIO_FILTER_CCITTFAX,		// CCITTFaxDecode filter
  PDFIO_FILTER_CRYPT,			// Encryption filter
  PDFIO_FILTER_DCT,			// DCTDecode (JPEG) filter
  PDFIO_FILTER_FLATE,			// FlateDecode filter
  PDFIO_FILTER_JBIG2,			// JBIG2Decode filter
  PDFIO_FILTER_JPX,			// JPXDecode filter (reading only)
  PDFIO_FILTER_LZW,			// LZWDecode filter (reading only)
  PDFIO_FILTER_RUNLENGTH,		// RunLengthDecode filter (reading only)
} pdfio_filter_t;
typedef struct _pdfio_obj_s pdfio_obj_t;// Numbered object in PDF file
typedef ssize_t (*pdfio_output_cb_t)(void *ctx, const void *data, size_t datalen);
					// Output callback for pdfioFileCreateOutput
typedef const char *(*pdfio_password_cb_t)(void *data, const char *filename);
					// Password callback for pdfioFileOpen
enum pdfio_permission_e			// PDF permission bits
{
  PDFIO_PERMISSION_NONE = 0,		// No permissions
  PDFIO_PERMISSION_PRINT = 0x0004,	// PDF allows printing
  PDFIO_PERMISSION_MODIFY = 0x0008,	// PDF allows modification
  PDFIO_PERMISSION_COPY = 0x0010,	// PDF allows copying
  PDFIO_PERMISSION_ANNOTATE = 0x0020,	// PDF allows annotation
  PDFIO_PERMISSION_FORMS = 0x0100,	// PDF allows filling in forms
  PDFIO_PERMISSION_READING = 0x0200,	// PDF allows screen reading/accessibility (deprecated in PDF 2.0)
  PDFIO_PERMISSION_ASSEMBLE = 0x0400,	// PDF allows assembly (insert, delete, or rotate pages, add document outlines and thumbnails)
  PDFIO_PERMISSION_PRINT_HIGH = 0x0800,	// PDF allows high quality printing
  PDFIO_PERMISSION_ALL = ~0		// All permissions
};
typedef int pdfio_permission_t;		// PDF permission bitfield
typedef struct pdfio_rect_s		// PDF rectangle
{
  double	x1;			// Lower-left X coordinate
  double	y1;			// Lower-left Y coordinate
  double	x2;			// Upper-right X coordinate
  double	y2;			// Upper-right Y coordinate
} pdfio_rect_t;
typedef struct _pdfio_stream_s pdfio_stream_t;
					// Object data stream in PDF file
typedef enum pdfio_valtype_e		// PDF value types
{
  PDFIO_VALTYPE_NONE,			// No value, not set
  PDFIO_VALTYPE_ARRAY,			// Array
  PDFIO_VALTYPE_BINARY,			// Binary data
  PDFIO_VALTYPE_BOOLEAN,		// Boolean
  PDFIO_VALTYPE_DATE,			// Date/time
  PDFIO_VALTYPE_DICT,			// Dictionary
  PDFIO_VALTYPE_INDIRECT,		// Indirect object (N G obj)
  PDFIO_VALTYPE_NAME,			// Name
  PDFIO_VALTYPE_NULL,			// Null object
  PDFIO_VALTYPE_NUMBER,			// Number (integer or real)
  PDFIO_VALTYPE_STRING			// String
} pdfio_valtype_t;


//
// Functions...
//

extern bool		pdfioArrayAppendArray(pdfio_array_t *a, pdfio_array_t *value) _PDFIO_PUBLIC;
extern bool		pdfioArrayAppendBinary(pdfio_array_t *a, const unsigned char *value, size_t valuelen) _PDFIO_PUBLIC;
extern bool		pdfioArrayAppendBoolean(pdfio_array_t *a, bool value) _PDFIO_PUBLIC;
extern bool		pdfioArrayAppendDate(pdfio_array_t *a, time_t value) _PDFIO_PUBLIC;
extern bool		pdfioArrayAppendDict(pdfio_array_t *a, pdfio_dict_t *value) _PDFIO_PUBLIC;
extern bool		pdfioArrayAppendName(pdfio_array_t *a, const char *value) _PDFIO_PUBLIC;
extern bool		pdfioArrayAppendNumber(pdfio_array_t *a, double value) _PDFIO_PUBLIC;
extern bool		pdfioArrayAppendObj(pdfio_array_t *a, pdfio_obj_t *value) _PDFIO_PUBLIC;
extern bool		pdfioArrayAppendString(pdfio_array_t *a, const char *value) _PDFIO_PUBLIC;
extern pdfio_array_t	*pdfioArrayCopy(pdfio_file_t *pdf, pdfio_array_t *a) _PDFIO_PUBLIC;
extern pdfio_array_t	*pdfioArrayCreate(pdfio_file_t *pdf) _PDFIO_PUBLIC;
extern pdfio_array_t	*pdfioArrayGetArray(pdfio_array_t *a, size_t n) _PDFIO_PUBLIC;
extern unsigned char	*pdfioArrayGetBinary(pdfio_array_t *a, size_t n, size_t *length) _PDFIO_PUBLIC;
extern bool		pdfioArrayGetBoolean(pdfio_array_t *a, size_t n) _PDFIO_PUBLIC;
extern time_t		pdfioArrayGetDate(pdfio_array_t *a, size_t n) _PDFIO_PUBLIC;
extern pdfio_dict_t	*pdfioArrayGetDict(pdfio_array_t *a, size_t n) _PDFIO_PUBLIC;
extern const char	*pdfioArrayGetName(pdfio_array_t *a, size_t n) _PDFIO_PUBLIC;
extern double		pdfioArrayGetNumber(pdfio_array_t *a, size_t n) _PDFIO_PUBLIC;
extern pdfio_obj_t	*pdfioArrayGetObj(pdfio_array_t *a, size_t n) _PDFIO_PUBLIC;
extern size_t		pdfioArrayGetSize(pdfio_array_t *a) _PDFIO_PUBLIC;
extern const char	*pdfioArrayGetString(pdfio_array_t *a, size_t n) _PDFIO_PUBLIC;
extern pdfio_valtype_t	pdfioArrayGetType(pdfio_array_t *a, size_t n) _PDFIO_PUBLIC;

extern pdfio_dict_t	*pdfioDictCopy(pdfio_file_t *pdf, pdfio_dict_t *dict) _PDFIO_PUBLIC;
extern pdfio_dict_t	*pdfioDictCreate(pdfio_file_t *pdf) _PDFIO_PUBLIC;
extern pdfio_array_t	*pdfioDictGetArray(pdfio_dict_t *dict, const char *key) _PDFIO_PUBLIC;
extern unsigned char	*pdfioDictGetBinary(pdfio_dict_t *dict, const char *key, size_t *length) _PDFIO_PUBLIC;
extern bool		pdfioDictGetBoolean(pdfio_dict_t *dict, const char *key) _PDFIO_PUBLIC;
extern time_t		pdfioDictGetDate(pdfio_dict_t *dict, const char *key) _PDFIO_PUBLIC;
extern pdfio_dict_t	*pdfioDictGetDict(pdfio_dict_t *dict, const char *key) _PDFIO_PUBLIC;
extern const char	*pdfioDictGetName(pdfio_dict_t *dict, const char *key) _PDFIO_PUBLIC;
extern double		pdfioDictGetNumber(pdfio_dict_t *dict, const char *key) _PDFIO_PUBLIC;
extern pdfio_obj_t	*pdfioDictGetObj(pdfio_dict_t *dict, const char *key) _PDFIO_PUBLIC;
extern pdfio_rect_t	*pdfioDictGetRect(pdfio_dict_t *dict, const char *key, pdfio_rect_t *rect) _PDFIO_PUBLIC;
extern const char	*pdfioDictGetString(pdfio_dict_t *dict, const char *key) _PDFIO_PUBLIC;
extern pdfio_valtype_t	pdfioDictGetType(pdfio_dict_t *dict, const char *key) _PDFIO_PUBLIC;
extern bool		pdfioDictSetArray(pdfio_dict_t *dict, const char *key, pdfio_array_t *value) _PDFIO_PUBLIC;
extern bool		pdfioDictSetBinary(pdfio_dict_t *dict, const char *key, const unsigned char *value, size_t valuelen) _PDFIO_PUBLIC;
extern bool		pdfioDictSetBoolean(pdfio_dict_t *dict, const char *key, bool value) _PDFIO_PUBLIC;
extern bool		pdfioDictSetDate(pdfio_dict_t *dict, const char *key, time_t value) _PDFIO_PUBLIC;
extern bool		pdfioDictSetDict(pdfio_dict_t *dict, const char *key, pdfio_dict_t *value) _PDFIO_PUBLIC;
extern bool		pdfioDictSetName(pdfio_dict_t *dict, const char *key, const char *value) _PDFIO_PUBLIC;
extern bool		pdfioDictSetNull(pdfio_dict_t *dict, const char *key) _PDFIO_PUBLIC;
extern bool		pdfioDictSetNumber(pdfio_dict_t *dict, const char *key, double value) _PDFIO_PUBLIC;
extern bool		pdfioDictSetObj(pdfio_dict_t *dict, const char *key, pdfio_obj_t *value) _PDFIO_PUBLIC;
extern bool		pdfioDictSetRect(pdfio_dict_t *dict, const char *key, pdfio_rect_t *value) _PDFIO_PUBLIC;
extern bool		pdfioDictSetString(pdfio_dict_t *dict, const char *key, const char *value) _PDFIO_PUBLIC;
extern bool		pdfioDictSetStringf(pdfio_dict_t *dict, const char *key, const char *format, ...) _PDFIO_PUBLIC _PDFIO_FORMAT(3,4);

extern bool		pdfioFileClose(pdfio_file_t *pdf) _PDFIO_PUBLIC;
extern pdfio_file_t	*pdfioFileCreate(const char *filename, const char *version, pdfio_rect_t *media_box, pdfio_rect_t *crop_box, pdfio_error_cb_t error_cb, void *error_data) _PDFIO_PUBLIC;
extern pdfio_obj_t	*pdfioFileCreateArrayObj(pdfio_file_t *pdf, pdfio_array_t *array) _PDFIO_PUBLIC;
extern pdfio_obj_t	*pdfioFileCreateObj(pdfio_file_t *pdf, pdfio_dict_t *dict) _PDFIO_PUBLIC;
extern pdfio_file_t	*pdfioFileCreateOutput(pdfio_output_cb_t output_cb, void *output_ctx, const char *version, pdfio_rect_t *media_box, pdfio_rect_t *crop_box, pdfio_error_cb_t error_cb, void *error_data) _PDFIO_PUBLIC;
// TODO: Add number, array, string, etc. versions of pdfioFileCreateObject?
extern pdfio_stream_t	*pdfioFileCreatePage(pdfio_file_t *pdf, pdfio_dict_t *dict) _PDFIO_PUBLIC;
extern pdfio_obj_t	*pdfioFileFindObj(pdfio_file_t *pdf, size_t number) _PDFIO_PUBLIC;
extern const char	*pdfioFileGetAuthor(pdfio_file_t *pdf) _PDFIO_PUBLIC;
extern time_t		pdfioFileGetCreationDate(pdfio_file_t *pdf) _PDFIO_PUBLIC;
extern const char	*pdfioFileGetCreator(pdfio_file_t *pdf) _PDFIO_PUBLIC;
extern pdfio_array_t	*pdfioFileGetID(pdfio_file_t *pdf) _PDFIO_PUBLIC;
extern const char	*pdfioFileGetKeywords(pdfio_file_t *pdf) _PDFIO_PUBLIC;
extern const char	*pdfioFileGetName(pdfio_file_t *pdf) _PDFIO_PUBLIC;
extern size_t		pdfioFileGetNumObjs(pdfio_file_t *pdf) _PDFIO_PUBLIC;
extern size_t		pdfioFileGetNumPages(pdfio_file_t *pdf) _PDFIO_PUBLIC;
extern pdfio_obj_t	*pdfioFileGetObj(pdfio_file_t *pdf, size_t n) _PDFIO_PUBLIC;
extern pdfio_obj_t	*pdfioFileGetPage(pdfio_file_t *pdf, size_t n) _PDFIO_PUBLIC;
extern pdfio_permission_t pdfioFileGetPermissions(pdfio_file_t *pdf, pdfio_encryption_t *encryption) _PDFIO_PUBLIC;
extern const char	*pdfioFileGetProducer(pdfio_file_t *pdf) _PDFIO_PUBLIC;
extern const char	*pdfioFileGetSubject(pdfio_file_t *pdf) _PDFIO_PUBLIC;
extern const char	*pdfioFileGetTitle(pdfio_file_t *pdf) _PDFIO_PUBLIC;
extern const char	*pdfioFileGetVersion(pdfio_file_t *pdf) _PDFIO_PUBLIC;
extern pdfio_file_t	*pdfioFileOpen(const char *filename, pdfio_password_cb_t password_cb, void *password_data, pdfio_error_cb_t error_cb, void *error_data) _PDFIO_PUBLIC;
extern void		pdfioFileSetAuthor(pdfio_file_t *pdf, const char *value) _PDFIO_PUBLIC;
extern void		pdfioFileSetCreationDate(pdfio_file_t *pdf, time_t value) _PDFIO_PUBLIC;
extern void		pdfioFileSetCreator(pdfio_file_t *pdf, const char *value) _PDFIO_PUBLIC;
extern void		pdfioFileSetKeywords(pdfio_file_t *pdf, const char *value) _PDFIO_PUBLIC;
extern bool		pdfioFileSetPermissions(pdfio_file_t *pdf, pdfio_permission_t permissions, pdfio_encryption_t encryption, const char *owner_password, const char *user_password) _PDFIO_PUBLIC;
extern void		pdfioFileSetSubject(pdfio_file_t *pdf, const char *value) _PDFIO_PUBLIC;
extern void		pdfioFileSetTitle(pdfio_file_t *pdf, const char *value) _PDFIO_PUBLIC;

extern bool		pdfioObjClose(pdfio_obj_t *obj) _PDFIO_PUBLIC;
extern pdfio_obj_t	*pdfioObjCopy(pdfio_file_t *pdf, pdfio_obj_t *srcobj) _PDFIO_PUBLIC;
extern pdfio_stream_t	*pdfioObjCreateStream(pdfio_obj_t *obj, pdfio_filter_t compression) _PDFIO_PUBLIC;
extern pdfio_array_t	*pdfioObjGetArray(pdfio_obj_t *obj) _PDFIO_PUBLIC;
extern pdfio_dict_t	*pdfioObjGetDict(pdfio_obj_t *obj) _PDFIO_PUBLIC;
extern unsigned short	pdfioObjGetGeneration(pdfio_obj_t *obj) _PDFIO_PUBLIC;
extern size_t		pdfioObjGetLength(pdfio_obj_t *obj) _PDFIO_PUBLIC;
extern size_t		pdfioObjGetNumber(pdfio_obj_t *obj) _PDFIO_PUBLIC;
extern const char	*pdfioObjGetSubtype(pdfio_obj_t *obj) _PDFIO_PUBLIC;
extern const char	*pdfioObjGetType(pdfio_obj_t *obj) _PDFIO_PUBLIC;
extern pdfio_stream_t	*pdfioObjOpenStream(pdfio_obj_t *obj, bool decode) _PDFIO_PUBLIC;

extern bool		pdfioPageCopy(pdfio_file_t *pdf, pdfio_obj_t *srcpage) _PDFIO_PUBLIC;
extern size_t		pdfioPageGetNumStreams(pdfio_obj_t *page) _PDFIO_PUBLIC;
extern pdfio_stream_t	*pdfioPageOpenStream(pdfio_obj_t *page, size_t n, bool decode) _PDFIO_PUBLIC;

extern bool		pdfioStreamClose(pdfio_stream_t *st) _PDFIO_PUBLIC;
extern bool		pdfioStreamConsume(pdfio_stream_t *st, size_t bytes) _PDFIO_PUBLIC;
extern bool		pdfioStreamGetToken(pdfio_stream_t *st, char *buffer, size_t bufsize) _PDFIO_PUBLIC;
extern ssize_t		pdfioStreamPeek(pdfio_stream_t *st, void *buffer, size_t bytes) _PDFIO_PUBLIC;
extern bool		pdfioStreamPrintf(pdfio_stream_t *st, const char *format, ...) _PDFIO_PUBLIC _PDFIO_FORMAT(2,3);
extern bool		pdfioStreamPutChar(pdfio_stream_t *st, int ch) _PDFIO_PUBLIC;
extern bool		pdfioStreamPuts(pdfio_stream_t *st, const char *s) _PDFIO_PUBLIC;
extern ssize_t		pdfioStreamRead(pdfio_stream_t *st, void *buffer, size_t bytes) _PDFIO_PUBLIC;
extern bool		pdfioStreamWrite(pdfio_stream_t *st, const void *buffer, size_t bytes) _PDFIO_PUBLIC;

extern char		*pdfioStringCreate(pdfio_file_t *pdf, const char *s)  _PDFIO_PUBLIC;
extern char		*pdfioStringCreatef(pdfio_file_t *pdf, const char *format, ...) _PDFIO_FORMAT(2,3) _PDFIO_PUBLIC;


//
// C++ magic...
//

#  ifdef __cplusplus
}
#  endif // __cplusplus
#endif // !PDFIO_H
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// !$*UTF8*$!
{
	archiveVersion = 1;
	classes = {
	};
	objectVersion = 50;
	objects = {

/* Begin PBXBuildFile section */
		271EA705265B2B1000ACDD39 /* pdfio-content.c in Sources */ = {isa = PBXBuildFile; fileRef = 271EA703265B2B1000ACDD39 /* pdfio-content.c */; };
		271EA706265B2B1000ACDD39 /* pdfio-content.h in Headers */ = {isa = PBXBuildFile; fileRef = 271EA704265B2B1000ACDD39 /* pdfio-content.h */; settings = {ATTRIBUTES = (Public, ); }; };
		273440C3263D727800FBFD63 /* pdfio-private.h in Headers */ = {isa = PBXBuildFile; fileRef = 273440B8263D727800FBFD63 /* pdfio-private.h */; settings = {ATTRIBUTES = (Private, ); }; };
		273440C4263D727800FBFD63 /* pdfio-string.c in Sources */ = {isa = PBXBuildFile; fileRef = 273440B9263D727800FBFD63 /* pdfio-string.c */; };
		273440C5263D727800FBFD63 /* pdfio-array.c in Sources */ = {isa = PBXBuildFile; fileRef = 273440BA263D727800FBFD63 /* pdfio-array.c */; };
		273440C6263D727800FBFD63 /* pdfio-common.c in Sources */ = {isa = PBXBuildFile; fileRef = 273440BB263D727800FBFD63 /* pdfio-common.c */; };
		273440C7263D727800FBFD63 /* pdfio-object.c in Sources */ = {isa = PBXBuildFile; fileRef = 273440BC263D727800FBFD63 /* pdfio-object.c */; };
		273440C8263D727800FBFD63 /* pdfio-file.c in Sources */ = {isa = PBXBuildFile; fileRef = 273440BD263D727800FBFD63 /* pdfio-file.c */; };
		273440C9263D727800FBFD63 /* pdfio-dict.c in Sources */ = {isa = PBXBuildFile; fileRef = 273440BE263D727800FBFD63 /* pdfio-dict.c */; };
		273440CA263D727800FBFD63 /* pdfio-stream.c in Sources */ = {isa = PBXBuildFile; fileRef = 273440BF263D727800FBFD63 /* pdfio-stream.c */; };
		273440CB263D727800FBFD63 /* pdfio-value.c in Sources */ = {isa = PBXBuildFile; fileRef = 273440C0263D727800FBFD63 /* pdfio-value.c */; };
		273440CC263D727800FBFD63 /* pdfio.h in Headers */ = {isa = PBXBuildFile; fileRef = 273440C1263D727800FBFD63 /* pdfio.h */; settings = {ATTRIBUTES = (Public, ); }; };
		273440CD263D727800FBFD63 /* pdfio-page.c in Sources */ = {isa = PBXBuildFile; fileRef = 273440C2263D727800FBFD63 /* pdfio-page.c */; };
		273440D8263D72E100FBFD63 /* testpdfio.c in Sources */ = {isa = PBXBuildFile; fileRef = 273440D7263D72E100FBFD63 /* testpdfio.c */; };
		273440E4263DD7EA00FBFD63 /* pdfio-token.c in Sources */ = {isa = PBXBuildFile; fileRef = 273440E3263DD7EA00FBFD63 /* pdfio-token.c */; };
		279E1035267D043B00D3A349 /* ttf.h in Headers */ = {isa = PBXBuildFile; fileRef = 279E1033267D043B00D3A349 /* ttf.h */; };
		279E1036267D043B00D3A349 /* ttf.c in Sources */ = {isa = PBXBuildFile; fileRef = 279E1034267D043B00D3A349 /* ttf.c */; };
		279E103B267D04E600D3A349 /* libz.tbd in Frameworks */ = {isa = PBXBuildFile; fileRef = 279E103A267D04E600D3A349 /* libz.tbd */; };
		27CF90442711DFFE00E50FE4 /* pdfio-aes.c in Sources */ = {isa = PBXBuildFile; fileRef = 27CF90432711DFFE00E50FE4 /* pdfio-aes.c */; };
		27ECBD8926419DAB0025312A /* libpdfio.a in Frameworks */ = {isa = PBXBuildFile; fileRef = 273440B0263D6FE200FBFD63 /* libpdfio.a */; };
		27F2F0602710BE92008ECD36 /* pdfio-md5.c in Sources */ = {isa = PBXBuildFile; fileRef = 27F2F05D2710BE92008ECD36 /* pdfio-md5.c */; };
		27F2F0612710BE92008ECD36 /* pdfio-rc4.c in Sources */ = {isa = PBXBuildFile; fileRef = 27F2F05E2710BE92008ECD36 /* pdfio-rc4.c */; };
		27F2F0622710BE92008ECD36 /* pdfio-crypto.c in Sources */ = {isa = PBXBuildFile; fileRef = 27F2F05F2710BE92008ECD36 /* pdfio-crypto.c */; };
		27F2F0642711243D008ECD36 /* pdfio-sha256.c in Sources */ = {isa = PBXBuildFile; fileRef = 27F2F0632711243D008ECD36 /* pdfio-sha256.c */; };
/* End PBXBuildFile section */

/* Begin PBXContainerItemProxy section */
		27ECBD8626419DA40025312A /* PBXContainerItemProxy */ = {
			isa = PBXContainerItemProxy;
			containerPortal = 273440A8263D6FE200FBFD63 /* Project object */;
			proxyType = 1;
			remoteGlobalIDString = 273440AF263D6FE200FBFD63;
			remoteInfo = pdfio;
		};
/* End PBXContainerItemProxy section */

/* Begin PBXCopyFilesBuildPhase section */
		273440D0263D72AE00FBFD63 /* CopyFiles */ = {
			isa = PBXCopyFilesBuildPhase;
			buildActionMask = 2147483647;
			dstPath = /usr/share/man/man1/;
			dstSubfolderSpec = 0;
			files = (
			);
			runOnlyForDeploymentPostprocessing = 1;
		};
/* End PBXCopyFilesBuildPhase section */

/* Begin PBXFileReference section */
		271EA703265B2B1000ACDD39 /* pdfio-content.c */ = {isa = PBXFileReference; fileEncoding = 4; lastKnownFileType = sourcecode.c.c; path = "pdfio-content.c"; sourceTree = "<group>"; };
		271EA704265B2B1000ACDD39 /* pdfio-content.h */ = {isa = PBXFileReference; fileEncoding = 4; lastKnownFileType = sourcecode.c.h; path = "pdfio-content.h"; sourceTree = "<group>"; };
		273440B0263D6FE200FBFD63 /* libpdfio.a */ = {isa = PBXFileReference; explicitFileType = archive.ar; includeInIndex = 0; path = libpdfio.a; sourceTree = BUILT_PRODUCTS_DIR; };
		273440B8263D727800FBFD63 /* pdfio-private.h */ = {isa = PBXFileReference; fileEncoding = 4; lastKnownFileType = sourcecode.c.h; path = "pdfio-private.h"; sourceTree = "<group>"; };
		273440B9263D727800FBFD63 /* pdfio-string.c */ = {isa = PBXFileReference; fileEncoding = 4; lastKnownFileType = sourcecode.c.c; path = "pdfio-string.c"; sourceTree = "<group>"; };
		273440BA263D727800FBFD63 /* pdfio-array.c */ = {isa = PBXFileReference; fileEncoding = 4; lastKnownFileType = sourcecode.c.c; path = "pdfio-array.c"; sourceTree = "<group>"; };
		273440BB263D727800FBFD63 /* pdfio-common.c */ = {isa = PBXFileReference; fileEncoding = 4; lastKnownFileType = sourcecode.c.c; path = "pdfio-common.c"; sourceTree = "<group>"; };
		273440BC263D727800FBFD63 /* pdfio-object.c */ = {isa = PBXFileReference; fileEncoding = 4; lastKnownFileType = sourcecode.c.c; path = "pdfio-object.c"; sourceTree = "<group>"; };
		273440BD263D727800FBFD63 /* pdfio-file.c */ = {isa = PBXFileReference; fileEncoding = 4; lastKnownFileType = sourcecode.c.c; path = "pdfio-file.c"; sourceTree = "<group>"; };
		273440BE263D727800FBFD63 /* pdfio-dict.c */ = {isa = PBXFileReference; fileEncoding = 4; lastKnownFileType = sourcecode.c.c; path = "pdfio-dict.c"; sourceTree = "<group>"; };
		273440BF263D727800FBFD63 /* pdfio-stream.c */ = {isa = PBXFileReference; fileEncoding = 4; lastKnownFileType = sourcecode.c.c; path = "pdfio-stream.c"; sourceTree = "<group>"; };
		273440C0263D727800FBFD63 /* pdfio-value.c */ = {isa = PBXFileReference; fileEncoding = 4; lastKnownFileType = sourcecode.c.c; path = "pdfio-value.c"; sourceTree = "<group>"; };
		273440C1263D727800FBFD63 /* pdfio.h */ = {isa = PBXFileReference; fileEncoding = 4; lastKnownFileType = sourcecode.c.h; path = pdfio.h; sourceTree = "<group>"; };
		273440C2263D727800FBFD63 /* pdfio-page.c */ = {isa = PBXFileReference; fileEncoding = 4; lastKnownFileType = sourcecode.c.c; path = "pdfio-page.c"; sourceTree = "<group>"; };
		273440D2263D72AE00FBFD63 /* testpdfio */ = {isa = PBXFileReference; explicitFileType = "compiled.mach-o.executable"; includeInIndex = 0; path = testpdfio; sourceTree = BUILT_PRODUCTS_DIR; };
		273440D7263D72E100FBFD63 /* testpdfio.c */ = {isa = PBXFileReference; fileEncoding = 4; lastKnownFileType = sourcecode.c.c; path = testpdfio.c; sourceTree = "<group>"; };
		273440DA263D732000FBFD63 /* README.md */ = {isa = PBXFileReference; lastKnownFileType = net.daringfireball.markdown; path = README.md; sourceTree = "<group>"; };
		273440DB263D732000FBFD63 /* NOTICE */ = {isa = PBXFileReference; lastKnownFileType = text; path = NOTICE; sourceTree = "<group>"; };
		273440DC263D732000FBFD63 /* Makefile */ = {isa = PBXFileReference; lastKnownFileType = sourcecode.make; path = Makefile; sourceTree = "<group>"; };
		273440DD263D732000FBFD63 /* pdfio.md */ = {isa = PBXFileReference; lastKnownFileType = net.daringfireball.markdown; name = pdfio.md; path = doc/pdfio.md; sourceTree = "<group>"; };
		273440DE263D732000FBFD63 /* pdfio.pc.in */ = {isa = PBXFileReference; lastKnownFileType = text; path = pdfio.pc.in; sourceTree = "<group>"; };
		273440DF263D732000FBFD63 /* LICENSE */ = {isa = PBXFileReference; lastKnownFileType = text; path = LICENSE; sourceTree = "<group>"; };
		273440E1263D73A300FBFD63 /* pdfio.html */ = {isa = PBXFileReference; fileEncoding = 4; lastKnownFileType = text.html; name = pdfio.html; path = doc/pdfio.html; sourceTree = "<group>"; };
		273440E2263D73A300FBFD63 /* pdfio.3 */ = {isa = PBXFileReference; fileEncoding = 4; lastKnownFileType = text; name = pdfio.3; path = doc/pdfio.3; sourceTree = "<group>"; };
		273440E3263DD7EA00FBFD63 /* pdfio-token.c */ = {isa = PBXFileReference; fileEncoding = 4; lastKnownFileType = sourcecode.c.c; path = "pdfio-token.c"; sourceTree = "<group>"; };
		279E1033267D043B00D3A349 /* ttf.h */ = {isa = PBXFileReference; fileEncoding = 4; lastKnownFileType = sourcecode.c.h; path = ttf.h; sourceTree = "<group>"; };
		279E1034267D043B00D3A349 /* ttf.c */ = {isa = PBXFileReference; fileEncoding = 4; lastKnownFileType = sourcecode.c.c; path = ttf.c; sourceTree = "<group>"; };
		279E103A267D04E600D3A349 /* libz.tbd */ = {isa = PBXFileReference; lastKnownFileType = "sourcecode.text-based-dylib-definition"; name = libz.tbd; path = usr/lib/libz.tbd; sourceTree = SDKROOT; };
		27CF90432711DFFE00E50FE4 /* pdfio-aes.c */ = {isa = PBXFileReference; fileEncoding = 4; lastKnownFileType = sourcecode.c.c; path = "pdfio-aes.c"; sourceTree = "<group>"; };
		27F2F05D2710BE92008ECD36 /* pdfio-md5.c */ = {isa = PBXFileReference; fileEncoding = 4; lastKnownFileType = sourcecode.c.c; path = "pdfio-md5.c"; sourceTree = "<group>"; };
		27F2F05E2710BE92008ECD36 /* pdfio-rc4.c */ = {isa = PBXFileReference; fileEncoding = 4; lastKnownFileType = sourcecode.c.c; path = "pdfio-rc4.c"; sourceTree = "<group>"; };
		27F2F05F2710BE92008ECD36 /* pdfio-crypto.c */ = {isa = PBXFileReference; fileEncoding = 4; lastKnownFileType = sourcecode.c.c; path = "pdfio-crypto.c"; sourceTree = "<group>"; };
		27F2F0632711243D008ECD36 /* pdfio-sha256.c */ = {isa = PBXFileReference; fileEncoding = 4; lastKnownFileType = sourcecode.c.c; path = "pdfio-sha256.c"; sourceTree = "<group>"; };
/* End PBXFileReference section */

/* Begin PBXFrameworksBuildPhase section */
		273440AE263D6FE200FBFD63 /* Frameworks */ = {
			isa = PBXFrameworksBuildPhase;
			buildActionMask = 2147483647;
			files = (
			);
			runOnlyForDeploymentPostprocessing = 0;
		};
		273440CF263D72AE00FBFD63 /* Frameworks */ = {
			isa = PBXFrameworksBuildPhase;
			buildActionMask = 2147483647;
			files = (
				279E103B267D04E600D3A349 /* libz.tbd in Frameworks */,
				27ECBD8926419DAB0025312A /* libpdfio.a in Frameworks */,
			);
			runOnlyForDeploymentPostprocessing = 0;
		};
/* End PBXFrameworksBuildPhase section */

/* Begin PBXGroup section */
		273440A7263D6FE200FBFD63 = {
			isa = PBXGroup;
			children = (
				273440D9263D72EF00FBFD63 /* Documentation */,
				279E1037267D045200D3A349 /* Headers */,
				279E1038267D045C00D3A349 /* Library */,
				279E1039267D046300D3A349 /* Tests */,
				273440B1263D6FE200FBFD63 /* Products */,
				27ECBD8826419DAB0025312A /* Frameworks */,
			);
			sourceTree = "<group>";
		};
		273440B1263D6FE200FBFD63 /* Products */ = {
			isa = PBXGroup;
			children = (
				273440B0263D6FE200FBFD63 /* libpdfio.a */,
				273440D2263D72AE00FBFD63 /* testpdfio */,
			);
			name = Products;
			sourceTree = "<group>";
		};
		273440D9263D72EF00FBFD63 /* Documentation */ = {
			isa = PBXGroup;
			children = (
				273440DF263D732000FBFD63 /* LICENSE */,
				273440DC263D732000FBFD63 /* Makefile */,
				273440DB263D732000FBFD63 /* NOTICE */,
				273440E2263D73A300FBFD63 /* pdfio.3 */,
				273440E1263D73A300FBFD63 /* pdfio.html */,
				273440DD263D732000FBFD63 /* pdfio.md */,
				273440DE263D732000FBFD63 /* pdfio.pc.in */,
				273440DA263D732000FBFD63 /* README.md */,
			);
			name = Documentation;
			sourceTree = "<group>";
		};
		279E1037267D045200D3A349 /* Headers */ = {
			isa = PBXGroup;
			children = (
				273440C1263D727800FBFD63 /* pdfio.h */,
				271EA704265B2B1000ACDD39 /* pdfio-content.h */,
				273440B8263D727800FBFD63 /* pdfio-private.h */,
			);
			name = Headers;
			sourceTree = "<group>";
		};
		279E1038267D045C00D3A349 /* Library */ = {
			isa = PBXGroup;
			children = (
				27CF90432711DFFE00E50FE4 /* pdfio-aes.c */,
				273440BA263D727800FBFD63 /* pdfio-array.c */,
				273440BB263D727800FBFD63 /* pdfio-common.c */,
				271EA703265B2B1000ACDD39 /* pdfio-content.c */,
				27F2F05F2710BE92008ECD36 /* pdfio-crypto.c */,
				273440BE263D727800FBFD63 /* pdfio-dict.c */,
				273440BD263D727800FBFD63 /* pdfio-file.c */,
				27F2F05D2710BE92008ECD36 /* pdfio-md5.c */,
				273440BC263D727800FBFD63 /* pdfio-object.c */,
				273440C2263D727800FBFD63 /* pdfio-page.c */,
				27F2F05E2710BE92008ECD36 /* pdfio-rc4.c */,
				27F2F0632711243D008ECD36 /* pdfio-sha256.c */,
				273440BF263D727800FBFD63 /* pdfio-stream.c */,
				273440B9263D727800FBFD63 /* pdfio-string.c */,
				273440E3263DD7EA00FBFD63 /* pdfio-token.c */,
				273440C0263D727800FBFD63 /* pdfio-value.c */,
				279E1034267D043B00D3A349 /* ttf.c */,
				279E1033267D043B00D3A349 /* ttf.h */,
			);
			name = Library;
			sourceTree = "<group>";
		};
		279E1039267D046300D3A349 /* Tests */ = {
			isa = PBXGroup;
			children = (
				273440D7263D72E100FBFD63 /* testpdfio.c */,
			);
			name = Tests;
			sourceTree = "<group>";
		};
		27ECBD8826419DAB0025312A /* Frameworks */ = {
			isa = PBXGroup;
			children = (
				279E103A267D04E600D3A349 /* libz.tbd */,
			);
			name = Frameworks;
			sourceTree = "<group>";
		};
/* End PBXGroup section */

/* Begin PBXHeadersBuildPhase section */
		273440AC263D6FE200FBFD63 /* Headers */ = {
			isa = PBXHeadersBuildPhase;
			buildActionMask = 2147483647;
			files = (
				273440CC263D727800FBFD63 /* pdfio.h in Headers */,
				271EA706265B2B1000ACDD39 /* pdfio-content.h in Headers */,
				273440C3263D727800FBFD63 /* pdfio-private.h in Headers */,
				279E1035267D043B00D3A349 /* ttf.h in Headers */,
			);
			runOnlyForDeploymentPostprocessing = 0;
		};
/* End PBXHeadersBuildPhase section */

/* Begin PBXNativeTarget section */
		273440AF263D6FE200FBFD63 /* pdfio */ = {
			isa = PBXNativeTarget;
			buildConfigurationList = 273440B4263D6FE200FBFD63 /* Build configuration list for PBXNativeTarget "pdfio" */;
			buildPhases = (
				273440AC263D6FE200FBFD63 /* Headers */,
				273440AD263D6FE200FBFD63 /* Sources */,
				273440AE263D6FE200FBFD63 /* Frameworks */,
			);
			buildRules = (
			);
			dependencies = (
			);
			name = pdfio;
			productName = pdfio;
			productReference = 273440B0263D6FE200FBFD63 /* libpdfio.a */;
			productType = "com.apple.product-type.library.static";
		};
		273440D1263D72AE00FBFD63 /* testpdfio */ = {
			isa = PBXNativeTarget;
			buildConfigurationList = 273440D4263D72AE00FBFD63 /* Build configuration list for PBXNativeTarget "testpdfio" */;
			buildPhases = (
				273440CE263D72AE00FBFD63 /* Sources */,
				273440CF263D72AE00FBFD63 /* Frameworks */,
				273440D0263D72AE00FBFD63 /* CopyFiles */,
			);
			buildRules = (
			);
			dependencies = (
				27ECBD8726419DA40025312A /* PBXTargetDependency */,
			);
			name = testpdfio;
			productName = testpdfio;
			productReference = 273440D2263D72AE00FBFD63 /* testpdfio */;
			productType = "com.apple.product-type.tool";
		};
/* End PBXNativeTarget section */

/* Begin PBXProject section */
		273440A8263D6FE200FBFD63 /* Project object */ = {
			isa = PBXProject;
			attributes = {
				LastUpgradeCheck = 1300;
				TargetAttributes = {
					273440AF263D6FE200FBFD63 = {
						CreatedOnToolsVersion = 12.5;
					};
					273440D1263D72AE00FBFD63 = {
						CreatedOnToolsVersion = 12.5;
					};
				};
			};
			buildConfigurationList = 273440AB263D6FE200FBFD63 /* Build configuration list for PBXProject "pdfio" */;
			compatibilityVersion = "Xcode 9.3";
			developmentRegion = en;
			hasScannedForEncodings = 0;
			knownRegions = (
				en,
				Base,
			);
			mainGroup = 273440A7263D6FE200FBFD63;
			productRefGroup = 273440B1263D6FE200FBFD63 /* Products */;
			projectDirPath = "";
			projectRoot = "";
			targets = (
				273440AF263D6FE200FBFD63 /* pdfio */,
				273440D1263D72AE00FBFD63 /* testpdfio */,
			);
		};
/* End PBXProject section */

/* Begin PBXSourcesBuildPhase section */
		273440AD263D6FE200FBFD63 /* Sources */ = {
			isa = PBXSourcesBuildPhase;
			buildActionMask = 2147483647;
			files = (
				279E1036267D043B00D3A349 /* ttf.c in Sources */,
				273440C9263D727800FBFD63 /* pdfio-dict.c in Sources */,
				273440C8263D727800FBFD63 /* pdfio-file.c in Sources */,
				273440CB263D727800FBFD63 /* pdfio-value.c in Sources */,
				273440CA263D727800FBFD63 /* pdfio-stream.c in Sources */,
				273440CD263D727800FBFD63 /* pdfio-page.c in Sources */,
				27F2F0622710BE92008ECD36 /* pdfio-crypto.c in Sources */,
				27F2F0642711243D008ECD36 /* pdfio-sha256.c in Sources */,
				273440C5263D727800FBFD63 /* pdfio-array.c in Sources */,
				273440E4263DD7EA00FBFD63 /* pdfio-token.c in Sources */,
				273440C7263D727800FBFD63 /* pdfio-object.c in Sources */,
				27F2F0602710BE92008ECD36 /* pdfio-md5.c in Sources */,
				273440C4263D727800FBFD63 /* pdfio-string.c in Sources */,
				27CF90442711DFFE00E50FE4 /* pdfio-aes.c in Sources */,
				271EA705265B2B1000ACDD39 /* pdfio-content.c in Sources */,
				27F2F0612710BE92008ECD36 /* pdfio-rc4.c in Sources */,
				273440C6263D727800FBFD63 /* pdfio-common.c in Sources */,
			);
			runOnlyForDeploymentPostprocessing = 0;
		};
		273440CE263D72AE00FBFD63 /* Sources */ = {
			isa = PBXSourcesBuildPhase;
			buildActionMask = 2147483647;
			files = (
				273440D8263D72E100FBFD63 /* testpdfio.c in Sources */,
			);
			runOnlyForDeploymentPostprocessing = 0;
		};
/* End PBXSourcesBuildPhase section */

/* Begin PBXTargetDependency section */
		27ECBD8726419DA40025312A /* PBXTargetDependency */ = {
			isa = PBXTargetDependency;
			target = 273440AF263D6FE200FBFD63 /* pdfio */;
			targetProxy = 27ECBD8626419DA40025312A /* PBXContainerItemProxy */;
		};
/* End PBXTargetDependency section */

/* Begin XCBuildConfiguration section */
		273440B2263D6FE200FBFD63 /* Debug */ = {
			isa = XCBuildConfiguration;
			buildSettings = {
				ALWAYS_SEARCH_USER_PATHS = NO;
				CLANG_ANALYZER_GCD_PERFORMANCE = YES;
				CLANG_ANALYZER_NONNULL = YES;
				CLANG_ANALYZER_NUMBER_OBJECT_CONVERSION = YES_AGGRESSIVE;
				CLANG_ANALYZER_SECURITY_INSECUREAPI_STRCPY = YES;
				CLANG_CXX_LANGUAGE_STANDARD = "gnu++14";
				CLANG_CXX_LIBRARY = "libc++";
				CLANG_ENABLE_MODULES = YES;
				CLANG_ENABLE_OBJC_ARC = YES;
				CLANG_ENABLE_OBJC_WEAK = YES;
				CLANG_UNDEFINED_BEHAVIOR_SANITIZER_INTEGER = YES;
				CLANG_UNDEFINED_BEHAVIOR_SANITIZER_NULLABILITY = YES;
				CLANG_WARN_ASSIGN_ENUM = YES;
				CLANG_WARN_BLOCK_CAPTURE_AUTORELEASING = YES;
				CLANG_WARN_BOOL_CONVERSION = YES;
				CLANG_WARN_COMMA = YES;
				CLANG_WARN_CONSTANT_CONVERSION = YES;
				CLANG_WARN_DEPRECATED_OBJC_IMPLEMENTATIONS = YES;
				CLANG_WARN_DIRECT_OBJC_ISA_USAGE = YES_ERROR;
				CLANG_WARN_DOCUMENTATION_COMMENTS = YES;
				CLANG_WARN_EMPTY_BODY = YES;
				CLANG_WARN_ENUM_CONVERSION = YES;
				CLANG_WARN_IMPLICIT_SIGN_CONVERSION = YES;
				CLANG_WARN_INFINITE_RECURSION = YES;
				CLANG_WARN_INT_CONVERSION = YES;
				CLANG_WARN_NON_LITERAL_NULL_CONVERSION = YES;
				CLANG_WARN_OBJC_IMPLICIT_RETAIN_SELF = YES;
				CLANG_WARN_OBJC_LITERAL_CONVERSION = YES;
				CLANG_WARN_OBJC_ROOT_CLASS = YES_ERROR;
				CLANG_WARN_QUOTED_INCLUDE_IN_FRAMEWORK_HEADER = YES;
				CLANG_WARN_RANGE_LOOP_ANALYSIS = YES;
				CLANG_WARN_SEMICOLON_BEFORE_METHOD_BODY = YES;
				CLANG_WARN_STRICT_PROTOTYPES = YES;
				CLANG_WARN_SUSPICIOUS_IMPLICIT_CONVERSION = YES;
				CLANG_WARN_SUSPICIOUS_MOVE = YES;
				CLANG_WARN_UNGUARDED_AVAILABILITY = YES_AGGRESSIVE;
				CLANG_WARN_UNREACHABLE_CODE = YES;
				CLANG_WARN__DUPLICATE_METHOD_MATCH = YES;
				CODE_SIGN_IDENTITY = "Apple Development";
				COPY_PHASE_STRIP = NO;
				CURRENT_PROJECT_VERSION = 1.0.0;
				DEBUG_INFORMATION_FORMAT = dwarf;
				ENABLE_STRICT_OBJC_MSGSEND = YES;
				ENABLE_TESTABILITY = YES;
				GCC_C_LANGUAGE_STANDARD = gnu11;
				GCC_NO_COMMON_BLOCKS = YES;
				GCC_PREPROCESSOR_DEFINITIONS = (
					"$(inherited)",
					"DEBUG=1",
					"'PDFIO_VERSION=\"$(CURRENT_PROJECT_VERSION)\"'",
				);
				GCC_TREAT_IMPLICIT_FUNCTION_DECLARATIONS_AS_ERRORS = YES;
				GCC_WARN_64_TO_32_BIT_CONVERSION = YES;
				GCC_WARN_ABOUT_MISSING_FIELD_INITIALIZERS = YES;
				GCC_WARN_ABOUT_MISSING_PROTOTYPES = YES;
				GCC_WARN_ABOUT_RETURN_TYPE = YES_ERROR;
				GCC_WARN_INITIALIZER_NOT_FULLY_BRACKETED = YES;
				GCC_WARN_SHADOW = YES;
				GCC_WARN_SIGN_COMPARE = YES;
				GCC_WARN_UNDECLARED_SELECTOR = YES;
				GCC_WARN_UNINITIALIZED_AUTOS = YES_AGGRESSIVE;
				GCC_WARN_UNUSED_FUNCTION = YES;
				GCC_WARN_UNUSED_LABEL = YES;
				GCC_WARN_UNUSED_PARAMETER = YES;
				GCC_WARN_UNUSED_VARIABLE = YES;
				MACOSX_DEPLOYMENT_TARGET = 10.14;
				MTL_ENABLE_DEBUG_INFO = INCLUDE_SOURCE;
				MTL_FAST_MATH = YES;
				ONLY_ACTIVE_ARCH = YES;
				RUN_CLANG_STATIC_ANALYZER = YES;
				SDKROOT = macosx;
				VERSIONING_SYSTEM = "apple-generic";
			};
			name = Debug;
		};
		273440B3263D6FE200FBFD63 /* Release */ = {
			isa = XCBuildConfiguration;
			buildSettings = {
				ALWAYS_SEARCH_USER_PATHS = NO;
				CLANG_ANALYZER_GCD_PERFORMANCE = YES;
				CLANG_ANALYZER_NONNULL = YES;
				CLANG_ANALYZER_NUMBER_OBJECT_CONVERSION = YES_AGGRESSIVE;
				CLANG_ANALYZER_SECURITY_INSECUREAPI_STRCPY = YES;
				CLANG_CXX_LANGUAGE_STANDARD = "gnu++14";
				CLANG_CXX_LIBRARY = "libc++";
				CLANG_ENABLE_MODULES = YES;
				CLANG_ENABLE_OBJC_ARC = YES;
				CLANG_ENABLE_OBJC_WEAK = YES;
				CLANG_UNDEFINED_BEHAVIOR_SANITIZER_INTEGER = YES;
				CLANG_UNDEFINED_BEHAVIOR_SANITIZER_NULLABILITY = YES;
				CLANG_WARN_ASSIGN_ENUM = YES;
				CLANG_WARN_BLOCK_CAPTURE_AUTORELEASING = YES;
				CLANG_WARN_BOOL_CONVERSION = YES;
				CLANG_WARN_COMMA = YES;
				CLANG_WARN_CONSTANT_CONVERSION = YES;
				CLANG_WARN_DEPRECATED_OBJC_IMPLEMENTATIONS = YES;
				CLANG_WARN_DIRECT_OBJC_ISA_USAGE = YES_ERROR;
				CLANG_WARN_DOCUMENTATION_COMMENTS = YES;
				CLANG_WARN_EMPTY_BODY = YES;
				CLANG_WARN_ENUM_CONVERSION = YES;
				CLANG_WARN_IMPLICIT_SIGN_CONVERSION = YES;
				CLANG_WARN_INFINITE_RECURSION = YES;
				CLANG_WARN_INT_CONVERSION = YES;
				CLANG_WARN_NON_LITERAL_NULL_CONVERSION = YES;
				CLANG_WARN_OBJC_IMPLICIT_RETAIN_SELF = YES;
				CLANG_WARN_OBJC_LITERAL_CONVERSION = YES;
				CLANG_WARN_OBJC_ROOT_CLASS = YES_ERROR;
				CLANG_WARN_QUOTED_INCLUDE_IN_FRAMEWORK_HEADER = YES;
				CLANG_WARN_RANGE_LOOP_ANALYSIS = YES;
				CLANG_WARN_SEMICOLON_BEFORE_METHOD_BODY = YES;
				CLANG_WARN_STRICT_PROTOTYPES = YES;
				CLANG_WARN_SUSPICIOUS_IMPLICIT_CONVERSION = YES;
				CLANG_WARN_SUSPICIOUS_MOVE = YES;
				CLANG_WARN_UNGUARDED_AVAILABILITY = YES_AGGRESSIVE;
				CLANG_WARN_UNREACHABLE_CODE = YES;
				CLANG_WARN__DUPLICATE_METHOD_MATCH = YES;
				CODE_SIGN_IDENTITY = "Apple Development";
				COPY_PHASE_STRIP = NO;
				CURRENT_PROJECT_VERSION = 1.0.0;
				DEBUG_INFORMATION_FORMAT = "dwarf-with-dsym";
				ENABLE_HARDENED_RUNTIME = YES;
				ENABLE_NS_ASSERTIONS = NO;
				ENABLE_STRICT_OBJC_MSGSEND = YES;
				GCC_C_LANGUAGE_STANDARD = gnu11;
				GCC_NO_COMMON_BLOCKS = YES;
				GCC_PREPROCESSOR_DEFINITIONS = (
					"$(inherited)",
					"'PDFIO_VERSION=\"$(CURRENT_PROJECT_VERSION)\"'",
				);
				GCC_TREAT_IMPLICIT_FUNCTION_DECLARATIONS_AS_ERRORS = YES;
				GCC_WARN_64_TO_32_BIT_CONVERSION = YES;
				GCC_WARN_ABOUT_MISSING_FIELD_INITIALIZERS = YES;
				GCC_WARN_ABOUT_MISSING_PROTOTYPES = YES;
				GCC_WARN_ABOUT_RETURN_TYPE = YES_ERROR;
				GCC_WARN_INITIALIZER_NOT_FULLY_BRACKETED = YES;
				GCC_WARN_SHADOW = YES;
				GCC_WARN_SIGN_COMPARE = YES;
				GCC_WARN_UNDECLARED_SELECTOR = YES;
				GCC_WARN_UNINITIALIZED_AUTOS = YES_AGGRESSIVE;
				GCC_WARN_UNUSED_FUNCTION = YES;
				GCC_WARN_UNUSED_LABEL = YES;
				GCC_WARN_UNUSED_PARAMETER = YES;
				GCC_WARN_UNUSED_VARIABLE = YES;
				MACOSX_DEPLOYMENT_TARGET = 10.14;
				MTL_ENABLE_DEBUG_INFO = NO;
				MTL_FAST_MATH = YES;
				RUN_CLANG_STATIC_ANALYZER = YES;
				SDKROOT = macosx;
				VERSIONING_SYSTEM = "apple-generic";
			};
			name = Release;
		};
		273440B5263D6FE200FBFD63 /* Debug */ = {
			isa = XCBuildConfiguration;
			buildSettings = {
				CODE_SIGN_STYLE = Automatic;
				DEVELOPMENT_TEAM = RU58A2256H;
				EXECUTABLE_PREFIX = lib;
				PRODUCT_NAME = "$(TARGET_NAME)";
				SKIP_INSTALL = YES;
			};
			name = Debug;
		};
		273440B6263D6FE200FBFD63 /* Release */ = {
			isa = XCBuildConfiguration;
			buildSettings = {
				CODE_SIGN_STYLE = Automatic;
				DEVELOPMENT_TEAM = RU58A2256H;
				EXECUTABLE_PREFIX = lib;
				PRODUCT_NAME = "$(TARGET_NAME)";
				SKIP_INSTALL = YES;
			};
			name = Release;
		};
		273440D5263D72AE00FBFD63 /* Debug */ = {
			isa = XCBuildConfiguration;
			buildSettings = {
				CODE_SIGN_IDENTITY = "-";
				CODE_SIGN_STYLE = Automatic;
				DEVELOPMENT_TEAM = "";
				ENABLE_HARDENED_RUNTIME = YES;
				GCC_DYNAMIC_NO_PIC = NO;
				GCC_OPTIMIZATION_LEVEL = 0;
				MACOSX_DEPLOYMENT_TARGET = 10.14;
				PRODUCT_BUNDLE_IDENTIFIER = org.msweet.testpdfio;
				PRODUCT_NAME = "$(TARGET_NAME)";
				PROVISIONING_PROFILE_SPECIFIER = "";
			};
			name = Debug;
		};
		273440D6263D72AE00FBFD63 /* Release */ = {
			isa = XCBuildConfiguration;
			buildSettings = {
				CODE_SIGN_IDENTITY = "-";
				CODE_SIGN_STYLE = Automatic;
				DEVELOPMENT_TEAM = "";
				ENABLE_HARDENED_RUNTIME = YES;
				MACOSX_DEPLOYMENT_TARGET = 10.14;
				PRODUCT_BUNDLE_IDENTIFIER = org.msweet.testpdfio;
				PRODUCT_NAME = "$(TARGET_NAME)";
				PROVISIONING_PROFILE_SPECIFIER = "";
			};
			name = Release;
		};
/* End XCBuildConfiguration section */

/* Begin XCConfigurationList section */
		273440AB263D6FE200FBFD63 /* Build configuration list for PBXProject "pdfio" */ = {
			isa = XCConfigurationList;
			buildConfigurations = (
				273440B2263D6FE200FBFD63 /* Debug */,
				273440B3263D6FE200FBFD63 /* Release */,
			);
			defaultConfigurationIsVisible = 0;
			defaultConfigurationName = Release;
		};
		273440B4263D6FE200FBFD63 /* Build configuration list for PBXNativeTarget "pdfio" */ = {
			isa = XCConfigurationList;
			buildConfigurations = (
				273440B5263D6FE200FBFD63 /* Debug */,
				273440B6263D6FE200FBFD63 /* Release */,
			);
			defaultConfigurationIsVisible = 0;
			defaultConfigurationName = Release;
		};
		273440D4263D72AE00FBFD63 /* Build configuration list for PBXNativeTarget "testpdfio" */ = {
			isa = XCConfigurationList;
			buildConfigurations = (
				273440D5263D72AE00FBFD63 /* Debug */,
				273440D6263D72AE00FBFD63 /* Release */,
			);
			defaultConfigurationIsVisible = 0;
			defaultConfigurationName = Release;
		};
/* End XCConfigurationList section */
	};
	rootObject = 273440A8263D6FE200FBFD63 /* Project object */;
}
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This Font Software is licensed under the SIL Open Font License, Version 1.1.
This license is copied below, and is also available with a FAQ at:
http://scripts.sil.org/OFL


-----------------------------------------------------------
SIL OPEN FONT LICENSE Version 1.1 - 26 February 2007
-----------------------------------------------------------

PREAMBLE
The goals of the Open Font License (OFL) are to stimulate worldwide
development of collaborative font projects, to support the font creation
efforts of academic and linguistic communities, and to provide a free and
open framework in which fonts may be shared and improved in partnership
with others.

The OFL allows the licensed fonts to be used, studied, modified and
redistributed freely as long as they are not sold by themselves. The
fonts, including any derivative works, can be bundled, embedded, 
redistributed and/or sold with any software provided that any reserved
names are not used by derivative works. The fonts and derivatives,
however, cannot be released under any other type of license. The
requirement for fonts to remain under this license does not apply
to any document created using the fonts or their derivatives.

DEFINITIONS
"Font Software" refers to the set of files released by the Copyright
Holder(s) under this license and clearly marked as such. This may
include source files, build scripts and documentation.

"Reserved Font Name" refers to any names specified as such after the
copyright statement(s).

"Original Version" refers to the collection of Font Software components as
distributed by the Copyright Holder(s).

"Modified Version" refers to any derivative made by adding to, deleting,
or substituting -- in part or in whole -- any of the components of the
Original Version, by changing formats or by porting the Font Software to a
new environment.

"Author" refers to any designer, engineer, programmer, technical
writer or other person who contributed to the Font Software.

PERMISSION & CONDITIONS
Permission is hereby granted, free of charge, to any person obtaining
a copy of the Font Software, to use, study, copy, merge, embed, modify,
redistribute, and sell modified and unmodified copies of the Font
Software, subject to the following conditions:

1) Neither the Font Software nor any of its individual components,
in Original or Modified Versions, may be sold by itself.

2) Original or Modified Versions of the Font Software may be bundled,
redistributed and/or sold with any software, provided that each copy
contains the above copyright notice and this license. These can be
included either as stand-alone text files, human-readable headers or
in the appropriate machine-readable metadata fields within text or
binary files as long as those fields can be easily viewed by the user.

3) No Modified Version of the Font Software may use the Reserved Font
Name(s) unless explicit written permission is granted by the corresponding
Copyright Holder. This restriction only applies to the primary font name as
presented to the users.

4) The name(s) of the Copyright Holder(s) or the Author(s) of the Font
Software shall not be used to promote, endorse or advertise any
Modified Version, except to acknowledge the contribution(s) of the
Copyright Holder(s) and the Author(s) or with their explicit written
permission.

5) The Font Software, modified or unmodified, in part or in whole,
must be distributed entirely under this license, and must not be
distributed under any other license. The requirement for fonts to
remain under this license does not apply to any document created
using the Font Software.

TERMINATION
This license becomes null and void if any of the above conditions are
not met.

DISCLAIMER
THE FONT SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO ANY WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT
OF COPYRIGHT, PATENT, TRADEMARK, OR OTHER RIGHT. IN NO EVENT SHALL THE
COPYRIGHT HOLDER BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
INCLUDING ANY GENERAL, SPECIAL, INDIRECT, INCIDENTAL, OR CONSEQUENTIAL
DAMAGES, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING
FROM, OUT OF THE USE OR INABILITY TO USE THE FONT SOFTWARE OR FROM
OTHER DEALINGS IN THE FONT SOFTWARE.
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                                 Apache License
                           Version 2.0, January 2004
                        http://www.apache.org/licenses/

   TERMS AND CONDITIONS FOR USE, REPRODUCTION, AND DISTRIBUTION

   1. Definitions.

      "License" shall mean the terms and conditions for use, reproduction,
      and distribution as defined by Sections 1 through 9 of this document.

      "Licensor" shall mean the copyright owner or entity authorized by
      the copyright owner that is granting the License.

      "Legal Entity" shall mean the union of the acting entity and all
      other entities that control, are controlled by, or are under common
      control with that entity. For the purposes of this definition,
      "control" means (i) the power, direct or indirect, to cause the
      direction or management of such entity, whether by contract or
      otherwise, or (ii) ownership of fifty percent (50%) or more of the
      outstanding shares, or (iii) beneficial ownership of such entity.

      "You" (or "Your") shall mean an individual or Legal Entity
      exercising permissions granted by this License.

      "Source" form shall mean the preferred form for making modifications,
      including but not limited to software source code, documentation
      source, and configuration files.

      "Object" form shall mean any form resulting from mechanical
      transformation or translation of a Source form, including but
      not limited to compiled object code, generated documentation,
      and conversions to other media types.

      "Work" shall mean the work of authorship, whether in Source or
      Object form, made available under the License, as indicated by a
      copyright notice that is included in or attached to the work
      (an example is provided in the Appendix below).

      "Derivative Works" shall mean any work, whether in Source or Object
      form, that is based on (or derived from) the Work and for which the
      editorial revisions, annotations, elaborations, or other modifications
      represent, as a whole, an original work of authorship. For the purposes
      of this License, Derivative Works shall not include works that remain
      separable from, or merely link (or bind by name) to the interfaces of,
      the Work and Derivative Works thereof.

      "Contribution" shall mean any work of authorship, including
      the original version of the Work and any modifications or additions
      to that Work or Derivative Works thereof, that is intentionally
      submitted to Licensor for inclusion in the Work by the copyright owner
      or by an individual or Legal Entity authorized to submit on behalf of
      the copyright owner. For the purposes of this definition, "submitted"
      means any form of electronic, verbal, or written communication sent
      to the Licensor or its representatives, including but not limited to
      communication on electronic mailing lists, source code control systems,
      and issue tracking systems that are managed by, or on behalf of, the
      Licensor for the purpose of discussing and improving the Work, but
      excluding communication that is conspicuously marked or otherwise
      designated in writing by the copyright owner as "Not a Contribution."

      "Contributor" shall mean Licensor and any individual or Legal Entity
      on behalf of whom a Contribution has been received by Licensor and
      subsequently incorporated within the Work.

   2. Grant of Copyright License. Subject to the terms and conditions of
      this License, each Contributor hereby grants to You a perpetual,
      worldwide, non-exclusive, no-charge, royalty-free, irrevocable
      copyright license to reproduce, prepare Derivative Works of,
      publicly display, publicly perform, sublicense, and distribute the
      Work and such Derivative Works in Source or Object form.

   3. Grant of Patent License. Subject to the terms and conditions of
      this License, each Contributor hereby grants to You a perpetual,
      worldwide, non-exclusive, no-charge, royalty-free, irrevocable
      (except as stated in this section) patent license to make, have made,
      use, offer to sell, sell, import, and otherwise transfer the Work,
      where such license applies only to those patent claims licensable
      by such Contributor that are necessarily infringed by their
      Contribution(s) alone or by combination of their Contribution(s)
      with the Work to which such Contribution(s) was submitted. If You
      institute patent litigation against any entity (including a
      cross-claim or counterclaim in a lawsuit) alleging that the Work
      or a Contribution incorporated within the Work constitutes direct
      or contributory patent infringement, then any patent licenses
      granted to You under this License for that Work shall terminate
      as of the date such litigation is filed.

   4. Redistribution. You may reproduce and distribute copies of the
      Work or Derivative Works thereof in any medium, with or without
      modifications, and in Source or Object form, provided that You
      meet the following conditions:

      (a) You must give any other recipients of the Work or
          Derivative Works a copy of this License; and

      (b) You must cause any modified files to carry prominent notices
          stating that You changed the files; and

      (c) You must retain, in the Source form of any Derivative Works
          that You distribute, all copyright, patent, trademark, and
          attribution notices from the Source form of the Work,
          excluding those notices that do not pertain to any part of
          the Derivative Works; and

      (d) If the Work includes a "NOTICE" text file as part of its
          distribution, then any Derivative Works that You distribute must
          include a readable copy of the attribution notices contained
          within such NOTICE file, excluding those notices that do not
          pertain to any part of the Derivative Works, in at least one
          of the following places: within a NOTICE text file distributed
          as part of the Derivative Works; within the Source form or
          documentation, if provided along with the Derivative Works; or,
          within a display generated by the Derivative Works, if and
          wherever such third-party notices normally appear. The contents
          of the NOTICE file are for informational purposes only and
          do not modify the License. You may add Your own attribution
          notices within Derivative Works that You distribute, alongside
          or as an addendum to the NOTICE text from the Work, provided
          that such additional attribution notices cannot be construed
          as modifying the License.

      You may add Your own copyright statement to Your modifications and
      may provide additional or different license terms and conditions
      for use, reproduction, or distribution of Your modifications, or
      for any such Derivative Works as a whole, provided Your use,
      reproduction, and distribution of the Work otherwise complies with
      the conditions stated in this License.

   5. Submission of Contributions. Unless You explicitly state otherwise,
      any Contribution intentionally submitted for inclusion in the Work
      by You to the Licensor shall be under the terms and conditions of
      this License, without any additional terms or conditions.
      Notwithstanding the above, nothing herein shall supersede or modify
      the terms of any separate license agreement you may have executed
      with Licensor regarding such Contributions.

   6. Trademarks. This License does not grant permission to use the trade
      names, trademarks, service marks, or product names of the Licensor,
      except as required for reasonable and customary use in describing the
      origin of the Work and reproducing the content of the NOTICE file.

   7. Disclaimer of Warranty. Unless required by applicable law or
      agreed to in writing, Licensor provides the Work (and each
      Contributor provides its Contributions) on an "AS IS" BASIS,
      WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or
      implied, including, without limitation, any warranties or conditions
      of TITLE, NON-INFRINGEMENT, MERCHANTABILITY, or FITNESS FOR A
      PARTICULAR PURPOSE. You are solely responsible for determining the
      appropriateness of using or redistributing the Work and assume any
      risks associated with Your exercise of permissions under this License.

   8. Limitation of Liability. In no event and under no legal theory,
      whether in tort (including negligence), contract, or otherwise,
      unless required by applicable law (such as deliberate and grossly
      negligent acts) or agreed to in writing, shall any Contributor be
      liable to You for damages, including any direct, indirect, special,
      incidental, or consequential damages of any character arising as a
      result of this License or out of the use or inability to use the
      Work (including but not limited to damages for loss of goodwill,
      work stoppage, computer failure or malfunction, or any and all
      other commercial damages or losses), even if such Contributor
      has been advised of the possibility of such damages.

   9. Accepting Warranty or Additional Liability. While redistributing
      the Work or Derivative Works thereof, You may choose to offer,
      and charge a fee for, acceptance of support, warranty, indemnity,
      or other liability obligations and/or rights consistent with this
      License. However, in accepting such obligations, You may act only
      on Your own behalf and on Your sole responsibility, not on behalf
      of any other Contributor, and only if You agree to indemnify,
      defend, and hold each Contributor harmless for any liability
      incurred by, or claims asserted against, such Contributor by reason
      of your accepting any such warranty or additional liability.

   END OF TERMS AND CONDITIONS

   APPENDIX: How to apply the Apache License to your work.

      To apply the Apache License to your work, attach the following
      boilerplate notice, with the fields enclosed by brackets "[]"
      replaced with your own identifying information. (Don't include
      the brackets!)  The text should be enclosed in the appropriate
      comment syntax for the file format. We also recommend that a
      file or class name and description of purpose be included on the
      same "printed page" as the copyright notice for easier
      identification within third-party archives.

   Copyright [yyyy] [name of copyright owner]

   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.
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Lorem ipsum dolor sit amet, consectetur adipiscing


elit. Sed condimentum, ipsum a condimentum


eleifend, augue dolor rhoncus lectus, sit amet


fringi l la augue metus et nul la. M auris bibendum


pharetra justo, nec aliquet leo fermentum et. Cum


sociis natoque penatibus et magnis dis parturient


montes, nascetur ridiculus mus. N ullam malesuada


laoreet ipsum, a feugiat tel lus eleifend vitae.


Phasellus cursus quam eu quam vehicula sed


tempus eros tincidunt. N ul la mattis odio eget est


suscipit eleifend. Praesent lobortis risus placerat


ipsum rhoncus ultricies. N ul la tristique tempor est.


M orbi id blandit urna. Aliquam erat volutpat.


Sed cursus nisi nec neque mattis non porta metus


bibendum. Praesent a erat ac lectus adipiscing


tincidunt auctor in l igula. Cum sociis natoque


penatibus et magnis dis parturient montes, nascetur


ridiculus mus. Donec id placerat vel it. Phasellus sed


urna posuere odio vulputate condimentum. N unc


turpis mi, tincidunt sit amet fermentum eu, gravida


non augue. Cum sociis natoque penatibus et magnis dis parturient montes, nascetur ridiculus


mus. I n elementum pulvinar nul la ac viverra. Pellentesque habitant morbi tristique senectus et


netus et malesuada fames ac turpis egestas. U t eget magna tel lus, ut tristique mi.


Pellentesque iacul is vel it eget tel lus imperdiet eget vestibulum lacus vestibulum. Vivamus arcu


urna, varius ut rutrum eget, ultrices ac velit. N unc pellentesque interdum porta. Curabitur id


lorem et erat laoreet blandit. N ul lam ultrices elementum sagittis. Sed convall is neque quis


turpis commodo porttitor.


M auris purus l ibero, pharetra ac moll is vulputate, faucibus eu ligula. M auris quis fel is eu tortor


suscipit pulvinar. N unc egestas viverra sodales. Vivamus ac est risus, sit amet al iquet dui. Sed


eu nisi sit amet leo soll icitudin dapibus quis vitae dui. N ul la quis fel is dolor. Fusce enim enim,


egestas eu congue nec, adipiscing id ipsum. Proin fermentum rutrum purus. Sed gravida


aliquam enim id vehicula. M auris in leo ac orci malesuada cursus vitae id lorem. N ulla risus


tortor, consequat eget faucibus blandit, porttitor a metus.


U t porttitor metus eu neque dapibus eget sol l icitudin fel is ul lamcorper. Proin tincidunt blandit


turpis quis blandit. Al iquam erat volutpat. Sed gravida, tortor quis porttitor venenatis, augue


neque venenatis erat, ornare porttitor ante fel is id arcu. Pellentesque ullamcorper consectetur


feugiat. Pellentesque vitae elit a ante molestie auctor eu vitae elit. M auris blandit, massa ac


bibendum tristique, diam tel lus sol l icitudin nibh, vel tempus nisi quam ac mi. Praesent congue


tincidunt lorem, in semper lectus consequat eu. N ulla ultrices justo a risus fringi l la iacul is.


Vivamus egestas volutpat sem eleifend pulvinar. Suspendisse fermentum facil isis laoreet. I n


fermentum, enim eu gravida porttitor, lectus fel is posuere risus, congue adipiscing turpis nisl


vitae massa. Fusce blandit imperdiet fermentum.
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M orbi magna tortor, moll is viverra ul lamcorper nec,


laoreet et turpis. Proin odio nul la, venenatis sit amet


scelerisque ut, pharetra eget dui. Quisque sed diam


leo, at laoreet magna. U t diam ipsum, ul lamcorper sit


amet accumsan at, ultricies vitae est. Praesent sem


leo, rutrum vitae faucibus et, egestas vel est. Donec


eget ornare purus. Vestibulum non nibh in fel is sodales


ultrices. Vestibulum quis ipsum gravida ipsum facil isis


tempor. M auris sit amet magna diam. M aecenas dolor


sem, adipiscing vel luctus eu, tempus vitae ante. I n hac


habitasse platea dictumst. Phasellus tempor suscipit


leo. Vestibulum sem lacus, laoreet venenatis euismod


non, tincidunt at erat.


Donec sed tincidunt lectus. Etiam vitae sem augue, a


cursus l igula. Phasellus id odio ipsum. Curabitur


malesuada vestibulum tincidunt. Vivamus rhoncus dui


vitae turpis facil isis semper. Praesent nec ornare metus. Sed tempus risus et dui auctor


euismod. Aliquam viverra dui pel lentesque purus auctor rutrum. Vestibulum ante ipsum primis


in faucibus orci luctus et ultrices posuere cubil ia Curae;


Praesent eu tempus ante. I n ut pharetra eros. Vestibulum fringi l la feugiat mauris, sed aliquet


mauris euismod dictum. Pellentesque porttitor l igula pulvinar diam dignissim laoreet. Quisque


aliquet l ibero vitae justo suscipit sit amet adipiscing est condimentum. I n eget orci sed magna


varius porttitor non a quam. Phasellus scelerisque ipsum nec enim aliquam tincidunt.


M auris tincidunt feugiat tortor non feugiat. M auris a neque vel leo rutrum gravida vitae


scelerisque urna. Aliquam metus nunc, dignissim sit amet fringi l la ut, vestibulum eu sapien.


Duis vitae lectus in nisl al iquet fringi l la. Duis in magna fel is. Suspendisse ornare malesuada


metus, in posuere mauris eleifend in. N ul lam suscipit nisi vitae tortor viverra faucibus.


M aecenas tincidunt, justo sit amet vehicula adipiscing, fel is metus rhoncus massa, et pharetra


urna metus vel purus. N ulla dui nunc, porta in sagittis a, scelerisque vel quam. Suspendisse


l ibero quam, placerat egestas elementum a, vulputate nec enim. Vestibulum euismod


soll icitudin lectus ut eleifend.


Pellentesque sit amet risus tempus nisi rutrum porta sed vel augue. Suspendisse potenti . Cras


imperdiet lorem eu metus euismod et rutrum turpis placerat. N am lacinia dapibus purus,


porttitor placerat augue congue nec. N ullam in risus sapien, ultrices suscipit tel lus. Sed gravida


rutrum tempus. Suspendisse justo l igula, interdum nec moll is sed, elementum vitae nibh. I n


sodales sagittis suscipit. N ul la vel dui sed urna bibendum dignissim quis eget neque. Etiam


libero lorem, vulputate non volutpat in, congue non risus. Class aptent taciti sociosqu ad litora


torquent per conubia nostra, per inceptos himenaeos. Praesent feugiat ultrices neque gravida


euismod. I nteger porttitor cursus l igula at adipiscing. N ullam rutrum dignissim enim sit amet


pulvinar. Cum sociis natoque penatibus et magnis dis parturient montes, nascetur ridiculus


mus. Phasellus eleifend, nibh ac rhoncus viverra, quam turpis tincidunt metus, interdum


consectetur dui tel lus vel lacus.
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I n at hendrerit sapien. N ulla a arcu mauris. N am eget risus vitae fel is euismod bibendum ac


vitae nisi. I nteger viverra nisl ut odio pulvinar pulvinar. Proin molestie faucibus mi venenatis


fermentum. Phasellus rutrum, justo sed vulputate lacinia, ipsum diam tempus nisi, et euismod


massa augue vitae massa. Suspendisse potenti .


N ul la facil isi . Donec moll is condimentum magna sit amet consectetur. Sed cursus tincidunt


sem et varius. Curabitur interdum lacus sit amet mauris facil isis mattis. M auris pulvinar lacus


quis turpis eleifend quis ultrices mauris dignissim. Etiam nec tel lus odio. M orbi quis massa at


massa mattis faucibus. N unc iacul is venenatis quam ut hendrerit. Donec nec dolor dui, ac


sodales quam. Cras facil isis blandit massa, sed hendrerit leo laoreet sit amet. Quisque


volutpat gravida aliquam. Sed iacul is rutrum turpis, ac faucibus nul la suscipit sit amet.


Vestibulum eget tincidunt dui.


Duis rutrum, justo non interdum blandit, nisl quam pulvinar tel lus, in tempus nisl nisl


scelerisque ligula. Proin luctus sodales suscipit. Sed et purus quam. Pellentesque venenatis


purus at orci volutpat sodales luctus urna auctor. M aecenas cursus, risus non cursus


vestibulum, augue enim lacinia dui, sit amet facil isis nisl orci at diam. Vestibulum dictum tortor


eu l igula gravida tempus. Suspendisse potenti . Curabitur accumsan aliquam dolor, in tincidunt


arcu pretium sit amet. Quisque mi eros, dictum vel fringi l la ultrices, consectetur id odio. M orbi


cursus suscipit commodo. U t elementum, l ibero vel dapibus elementum, justo massa lobortis


urna, posuere fringi l la odio nul la vitae metus. Vestibulum quis l ibero non libero faucibus


adipiscing at quis fel is. Cum sociis natoque penatibus et magnis dis parturient montes,


nascetur ridiculus mus. Phasellus dapibus pellentesque tempor. N am eget tortor at dolor


tristique vulputate vitae eget nunc. Fusce vel mi ac massa varius dictum non et l ibero.


Aenean ullamcorper arcu in fel is tincidunt et varius neque euismod. Cras rutrum, lacus et


dignissim auctor, lacus ipsum hendrerit leo, ac venenatis nibh lorem id risus. Etiam congue
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faucibus eros, quis lacinia augue consequat ac. Etiam lorem ante, dictum ac commodo non,


ul lamcorper at lectus. Quisque vehicula, risus in faucibus mattis, nunc purus laoreet augue, ut


placerat lectus neque nec lectus. Donec dictum pellentesque arcu, sed consectetur lectus


suscipit vel. Aenean id neque urna, et ul lamcorper quam. Vestibulum volutpat blandit nisl at


varius. M auris rutrum condimentum velit, id dignissim neque moll is eu. Proin id sem non erat


viverra ul lamcorper sit amet luctus dolor. Quisque quis pretium nisl . Donec convall is, quam in


auctor scelerisque, mauris mauris luctus justo, ac moll is urna purus et lacus. Fusce eu justo


massa. I nteger vel sol l icitudin erat. Donec pharetra ante vel leo pellentesque mattis. Aenean


cursus dignissim auctor.


N am soll icitudin lorem vitae ipsum laoreet dignissim. Praesent pulvinar, diam in vestibulum


dictum, l igula lectus aliquam leo, a gravida ipsum odio non fel is. Praesent ut al iquet nunc. I n


viverra feugiat lorem non gravida. I nteger lobortis, tortor id convall is dignissim, neque libero


placerat tortor, placerat congue fel is tortor at tel lus. Pellentesque quam sapien, ultrices non


bibendum vitae, tempus sit amet lacus. Phasellus turpis nisi, porta sed varius eu, dapibus id


nul la. M orbi sodales facil isis justo sed varius. Etiam laoreet sol l icitudin orci sed interdum.


Curabitur elementum dignissim convall is. Class aptent taciti sociosqu ad litora torquent per


conubia nostra, per inceptos himenaeos.


Class aptent taciti sociosqu ad litora torquent per conubia nostra, per inceptos himenaeos.


M orbi id justo erat, nec convall is neque. Donec et odio tel lus, et porta augue. Vestibulum vitae


sem nec nisl faucibus hendrerit quis ut diam. I nteger condimentum odio fringi l la nibh


pellentesque congue. M aecenas ac orci dolor. Praesent quam quam, egestas eu cursus


dapibus, feugiat vitae neque. Cras nec nibh a leo viverra aliquet non at odio. Sed id est vel dui


scelerisque pulvinar.


Cras a mi turpis. I nteger et l ibero lorem. I n turpis lorem, ultricies ut tincidunt non, convall is quis


diam. Aenean pulvinar erat eget enim gravida et fringi l la augue lobortis. Pellentesque habitant


morbi tristique senectus et netus et malesuada fames ac turpis egestas. I n tincidunt lacus ac


nisi egestas auctor sed ac quam. N ullam in dignissim lectus. N ulla in tel lus nisl . N unc sit amet


l ibero leo, vitae consequat justo.


N ulla semper tortor et sem fringi l la egestas. M aecenas egestas sapien sit amet mauris blandit


eu lacinia nul la varius. Phasellus ultricies pellentesque orci vel auctor. Vivamus ac augue


quam, at laoreet dolor. N am semper tincidunt sem, in adipiscing nul la malesuada vel. M auris


eget mauris eu mi ultrices fringi l la. Donec urna neque, vestibulum at gravida sed, pretium eu


neque. M auris faucibus neque in nunc pharetra elementum. N unc vulputate soll icitudin nibh id


porttitor. U t lectus leo, congue quis vestibulum convall is, lobortis non libero. Proin lacinia leo in


augue pellentesque rhoncus.


Curabitur sodales ultricies enim, in interdum nunc hendrerit id. N ul lam at auctor mauris. Sed ut


massa ut tortor vehicula tempus eu et sapien. Sed lacinia, mauris eu convall is venenatis,


lectus nunc vehicula est, at porta l igula eros quis magna. Vivamus mattis, lacus sit amet


dapibus interdum, lorem enim varius tortor, eu commodo ligula eros hendrerit ante. I nteger


metus l ibero, bibendum venenatis congue a, ul lamcorper quis ante.
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michaelrsweet-pdfio-db93555/testpdfio.c
//
// Test program for PDFio.
//
// Copyright © 2021 by Michael R Sweet.
//
// Licensed under Apache License v2.0.  See the file "LICENSE" for more
// information.
//
// Usage:
//
//   ./testpdfio
//
//   ./testpdfio FILENAME [OBJECT-NUMBER] [FILENAME [OBJECT-NUMBER]] ...
//

//
// Include necessary headers...
//

#include "pdfio-private.h"
#include "pdfio-content.h"
#include <math.h>
#ifndef M_PI
#  define M_PI	3.14159265358979323846264338327950288
#endif // M_PI


//
// Local functions...
//

static int	do_crypto_tests(void);
static int	do_test_file(const char *filename, int objnum, bool verbose);
static int	do_unit_tests(void);
static int	draw_image(pdfio_stream_t *st, const char *name, double x, double y, double w, double h, const char *label);
static bool	error_cb(pdfio_file_t *pdf, const char *message, bool *error);
static ssize_t	output_cb(int *fd, const void *buffer, size_t bytes);
static const char *password_cb(void *data, const char *filename);
static int	read_unit_file(const char *filename, size_t num_pages, size_t first_image, bool is_output);
static ssize_t	token_consume_cb(const char **s, size_t bytes);
static ssize_t	token_peek_cb(const char **s, char *buffer, size_t bytes);
static int	verify_image(pdfio_file_t *pdf, size_t number);
static int	write_alpha_test(pdfio_file_t *pdf, int number, pdfio_obj_t *font);
static int	write_color_patch(pdfio_stream_t *st, bool device);
static int	write_color_test(pdfio_file_t *pdf, int number, pdfio_obj_t *font);
static int	write_font_test(pdfio_file_t *pdf, int number, pdfio_obj_t *font, bool unicode);
static int	write_header_footer(pdfio_stream_t *st, const char *title, int number);
static pdfio_obj_t *write_image_object(pdfio_file_t *pdf, _pdfio_predictor_t predictor);
static int	write_images_test(pdfio_file_t *pdf, int number, pdfio_obj_t *font);
static int	write_jpeg_test(pdfio_file_t *pdf, const char *title, int number, pdfio_obj_t *font, pdfio_obj_t *image);
static int	write_png_test(pdfio_file_t *pdf, int number, pdfio_obj_t *font);
static int	write_text_test(pdfio_file_t *pdf, int first_page, pdfio_obj_t *font, const char *filename);
static int	write_unit_file(pdfio_file_t *inpdf, pdfio_file_t *outpdf, size_t *num_pages, size_t *first_image);


//
// 'main()' - Main entry for test program.
//

int					// O - Exit status
main(int  argc,				// I - Number of command-line arguments
     char *argv[])			// I - Command-line arguments
{
  int	ret = 0;			// Return value


  if (argc > 1)
  {
    int		i;			// Looping var
    bool	verbose = false;	// Be verbose?

    for (i = 1; i < argc; i ++)
    {
      if (!strcmp(argv[i], "--help"))
      {
        puts("Usage: ./testpdfio [--help] [--verbose] [filename [objnum] ...]");
        return (0);
      }
      else if (!strcmp(argv[i], "--verbose"))
      {
        verbose = true;
      }
      else if (argv[i][0] == '-')
      {
        printf("Unknown option '%s'.\n\n", argv[i]);
        puts("Usage: ./testpdfio [--help] [--verbose] [filename [objnum] ...]");
        return (1);
      }
      else if ((i + 1) < argc && isdigit(argv[i + 1][0] & 255))
      {
        // filename.pdf object-number
        if (do_test_file(argv[i], atoi(argv[i + 1]), verbose))
	  ret = 1;

	i ++;
      }
      else if (do_test_file(argv[i], 0, verbose))
        ret = 1;
    }
  }
  else
  {
#if _WIN32
    // Windows puts executables in Platform/Configuration subdirs...
    if (!_access("../../testfiles", 0))
      _chdir("../..");
#endif // _WIN32

    ret = do_unit_tests();
  }

  return (ret);
}


//
// 'do_crypto_tests()' - Test the various cryptographic functions in PDFio.
//

static int				// O - Exit status
do_crypto_tests(void)
{
  int		ret = 0;		// Return value
  size_t	i;			// Looping var
  _pdfio_aes_t	aes;			// AES context
  _pdfio_md5_t	md5;			// MD5 context
  _pdfio_rc4_t	rc4;			// RC4 context
  _pdfio_sha256_t sha256;		// SHA256 context
  uint8_t	key[32],		// Encryption/decryption key
	        iv[32],			// Initialization vector
	        buffer[256],		// Output buffer
	        buffer2[256];		// Second output buffer
  const char	*prefix, *suffix;	// Prefix/suffix strings
  static const char *text = "Hello, World! Now is the time for all good men to come to the aid of their country.\n";
					// Test text
  static uint8_t aes128key[] = { 0x2b, 0x7e, 0x15, 0x16, 0x28, 0xae, 0xd2, 0xa6, 0xab, 0xf7, 0x15, 0x88, 0x09, 0xcf, 0x4f, 0x3c };
  static uint8_t aes128rounds[] = { 0x2b, 0x7e, 0x15, 0x16, 0x28, 0xae, 0xd2, 0xa6, 0xab, 0xf7, 0x15, 0x88, 0x09, 0xcf, 0x4f, 0x3c, 0xa0, 0xfa, 0xfe, 0x17, 0x88, 0x54, 0x2c, 0xb1, 0x23, 0xa3, 0x39, 0x39, 0x2a, 0x6c, 0x76, 0x05, 0xf2, 0xc2, 0x95, 0xf2, 0x7a, 0x96, 0xb9, 0x43, 0x59, 0x35, 0x80, 0x7a, 0x73, 0x59, 0xf6, 0x7f, 0x3d, 0x80, 0x47, 0x7d, 0x47, 0x16, 0xfe, 0x3e, 0x1e, 0x23, 0x7e, 0x44, 0x6d, 0x7a, 0x88, 0x3b, 0xef, 0x44, 0xa5, 0x41, 0xa8, 0x52, 0x5b, 0x7f, 0xb6, 0x71, 0x25, 0x3b, 0xdb, 0x0b, 0xad, 0x00, 0xd4, 0xd1, 0xc6, 0xf8, 0x7c, 0x83, 0x9d, 0x87, 0xca, 0xf2, 0xb8, 0xbc, 0x11, 0xf9, 0x15, 0xbc, 0x6d, 0x88, 0xa3, 0x7a, 0x11, 0x0b, 0x3e, 0xfd, 0xdb, 0xf9, 0x86, 0x41, 0xca, 0x00, 0x93, 0xfd, 0x4e, 0x54, 0xf7, 0x0e, 0x5f, 0x5f, 0xc9, 0xf3, 0x84, 0xa6, 0x4f, 0xb2, 0x4e, 0xa6, 0xdc, 0x4f, 0xea, 0xd2, 0x73, 0x21, 0xb5, 0x8d, 0xba, 0xd2, 0x31, 0x2b, 0xf5, 0x60, 0x7f, 0x8d, 0x29, 0x2f, 0xac, 0x77, 0x66, 0xf3, 0x19, 0xfa, 0xdc, 0x21, 0x28, 0xd1, 0x29, 0x41, 0x57, 0x5c, 0x00, 0x6e, 0xd0, 0x14, 0xf9, 0xa8, 0xc9, 0xee, 0x25, 0x89, 0xe1, 0x3f, 0x0c, 0xc8, 0xb6, 0x63, 0x0c, 0xa6 };
					// FIPS-197 example key expansion
  static uint8_t aes128text[] =  { 0xfb, 0x77, 0xac, 0xce, 0x3c, 0x95, 0x40, 0xcf, 0xca, 0xc8, 0x26, 0xbf, 0xc0, 0x69, 0x73, 0x3c, 0x01, 0xfd, 0x72, 0x01, 0xeb, 0x4d, 0x6f, 0xf7, 0xb4, 0x72, 0x6d, 0x84, 0x69, 0x9f, 0x89, 0xab, 0xe6, 0x2b, 0x9a, 0x9a, 0x6e, 0xc1, 0x61, 0xd7, 0x9d, 0x83, 0x2d, 0x58, 0x55, 0xa7, 0x58, 0x50, 0x00, 0xad, 0x19, 0x7b, 0xee, 0x6a, 0x36, 0x6f, 0xd1, 0xa7, 0xa4, 0x6b, 0xc5, 0x78, 0x9a, 0x18, 0x05, 0xf0, 0x2c, 0xd4, 0x60, 0x25, 0xe0, 0xa7, 0xb1, 0x36, 0xdb, 0x18, 0xd3, 0xf7, 0x59, 0x29, 0x22, 0xec, 0x25, 0x77, 0x0d, 0x9e, 0x5a, 0x01, 0xcc, 0xf6, 0x29, 0xc2, 0x08, 0xc2, 0xfc, 0x4f };
					// Expected AES-128 CBC result
  static uint8_t aes256text[] =  { 0x2b, 0x94, 0x45, 0x9e, 0xed, 0xa0, 0x89, 0x7b, 0x35, 0x4e, 0xde, 0x06, 0x00, 0x4d, 0xda, 0x6b, 0x61, 0x2f, 0xb9, 0x06, 0xd5, 0x0f, 0x22, 0xed, 0xd2, 0xe3, 0x6b, 0x39, 0x5a, 0xa1, 0xe3, 0x7d, 0xa1, 0xcc, 0xd4, 0x0b, 0x6b, 0xa4, 0xff, 0xe9, 0x9c, 0x89, 0x0c, 0xc7, 0x95, 0x47, 0x19, 0x9b, 0x06, 0xdc, 0xc8, 0x7c, 0x5c, 0x5d, 0x56, 0x99, 0x1e, 0x90, 0x7d, 0x99, 0xc5, 0x7b, 0xc4, 0xe4, 0xfb, 0x02, 0x15, 0x50, 0x23, 0x2a, 0xe4, 0xc1, 0x20, 0xfd, 0xf4, 0x03, 0xfe, 0x6f, 0x15, 0x48, 0xd8, 0x62, 0x36, 0x98, 0x2a, 0x62, 0xf5, 0x2c, 0xa6, 0xfa, 0x7a, 0x43, 0x53, 0xcd, 0xad, 0x18 };
					// Expected AES-256 CBC result
  static uint8_t md5text[16] = { 0x74, 0x0c, 0x2c, 0xea, 0xe1, 0xab, 0x06, 0x7c, 0xdb, 0x1d, 0x49, 0x1d, 0x2d, 0x66, 0xf2, 0x93 };
					// Expected MD5 hash result
  static uint8_t rc4text[] = { 0xd2, 0xa2, 0xa0, 0xf6, 0x0f, 0xb1, 0x3e, 0xa0, 0xdd, 0xe1, 0x44, 0xfd, 0xec, 0xc4, 0x55, 0xf8, 0x25, 0x68, 0xad, 0xe6, 0xb0, 0x60, 0x7a, 0x0f, 0x4e, 0xfe, 0xed, 0x9c, 0x78, 0x3a, 0xf8, 0x73, 0x79, 0xbd, 0x82, 0x88, 0x39, 0x01, 0xc7, 0xd0, 0x34, 0xfe, 0x40, 0x16, 0x93, 0x5a, 0xec, 0x81, 0xda, 0x34, 0xdf, 0x5b, 0xd1, 0x47, 0x2c, 0xfa, 0xe0, 0x13, 0xc5, 0xe2, 0xb0, 0x57, 0x5c, 0x17, 0x62, 0xaa, 0x83, 0x1c, 0x4f, 0xa0, 0x0a, 0xed, 0x6c, 0x42, 0x41, 0x8a, 0x45, 0x03, 0xb8, 0x72, 0xa8, 0x99, 0xd7, 0x06 };
					// Expected RC4 result
  static uint8_t sha256text[32] = { 0x19, 0x71, 0x9b, 0xf0, 0xc6, 0xd8, 0x34, 0xc9, 0x6e, 0x8a, 0x56, 0xcc, 0x34, 0x45, 0xb7, 0x1d, 0x5b, 0x74, 0x9c, 0x52, 0x40, 0xcd, 0x30, 0xa2, 0xc2, 0x84, 0x53, 0x83, 0x16, 0xf8, 0x1a, 0xbb };
					// Expected SHA-256 hash result


  fputs("_pdfioAESInit(128-bit sample key): ", stdout);
  _pdfioCryptoAESInit(&aes, aes128key, sizeof(aes128key), NULL);
  if (!memcmp(aes128rounds, aes.round_key, sizeof(aes128rounds)))
  {
    puts("PASS");
  }
  else
  {
    for (i = 0; i < (sizeof(aes128rounds) - 4); i ++)
    {
      if (aes.round_key[i] != aes128rounds[i])
        break;
    }

    prefix = i > 0 ? "..." : "";
    suffix = i < (sizeof(aes128rounds) - 4) ? "..." : "";

    printf("FAIL (got '%s%02X%02X%02X%02X%s', expected '%s%02X%02X%02X%02X%s')\n", prefix, aes.round_key[i], aes.round_key[i + 1], aes.round_key[i + 2], aes.round_key[i + 3], suffix, prefix, aes128rounds[i], aes128rounds[i + 1], aes128rounds[i + 2], aes128rounds[i + 3], suffix);
    ret = 1;
  }

  fputs("_pdfioAESInit/Encrypt(128-bit CBC): ", stdout);
  for (i = 0; i < 16; i ++)
  {
    key[i] = (uint8_t)i + 1;
    iv[i]  = (uint8_t)(0xff - i);
  }

  _pdfioCryptoAESInit(&aes, key, 16, iv);
  _pdfioCryptoAESEncrypt(&aes, buffer, (uint8_t *)text, strlen(text));

  if (!memcmp(aes128text, buffer, sizeof(aes128text)))
  {
    puts("PASS");
  }
  else
  {
    for (i = 0; i < (sizeof(aes128text) - 4); i ++)
    {
      if (buffer[i] != aes128text[i])
        break;
    }

    prefix = i > 0 ? "..." : "";
    suffix = i < (sizeof(aes128text) - 4) ? "..." : "";

    printf("FAIL (got '%s%02X%02X%02X%02X%s', expected '%s%02X%02X%02X%02X%s')\n", prefix, buffer[i], buffer[i + 1], buffer[i + 2], buffer[i + 3], suffix, prefix, aes128text[i], aes128text[i + 1], aes128text[i + 2], aes128text[i + 3], suffix);
    ret = 1;
  }

  fputs("_pdfioAESInit/Decrypt(128-bit CBC): ", stdout);
  _pdfioCryptoAESInit(&aes, key, 16, iv);
  _pdfioCryptoAESDecrypt(&aes, buffer2, buffer, sizeof(aes128text));

  if (!memcmp(buffer2, text, strlen(text)))
  {
    puts("PASS");
  }
  else
  {
    for (i = 0; text[i + 4]; i ++)
    {
      if (buffer2[i] != text[i])
        break;
    }

    prefix = i > 0 ? "..." : "";
    suffix = text[i + 4] ? "..." : "";

    printf("FAIL (got '%s%02X%02X%02X%02X%s', expected '%s%02X%02X%02X%02X%s')\n", prefix, buffer2[i], buffer2[i + 1], buffer2[i + 2], buffer2[i + 3], suffix, prefix, text[i], text[i + 1], text[i + 2], text[i + 3], suffix);
    ret = 1;
  }

  fputs("_pdfioAESInit/Encrypt(256-bit CBC): ", stdout);
  for (i = 0; i < 32; i ++)
  {
    key[i] = (uint8_t)i + 1;
    iv[i]  = (uint8_t)(0xff - i);
  }

  _pdfioCryptoAESInit(&aes, key, 32, iv);
  _pdfioCryptoAESEncrypt(&aes, buffer, (uint8_t *)text, strlen(text));

  if (!memcmp(aes256text, buffer, sizeof(aes256text)))
  {
    puts("PASS");
  }
  else
  {
    for (i = 0; i < (sizeof(aes256text) - 4); i ++)
    {
      if (buffer[i] != aes256text[i])
        break;
    }

    prefix = i > 0 ? "..." : "";
    suffix = i < (sizeof(aes256text) - 4) ? "..." : "";

    printf("FAIL (got '%s%02X%02X%02X%02X%s', expected '%s%02X%02X%02X%02X%s')\n", prefix, buffer[i], buffer[i + 1], buffer[i + 2], buffer[i + 3], suffix, prefix, aes256text[i], aes256text[i + 1], aes256text[i + 2], aes256text[i + 3], suffix);
    ret = 1;
  }

  fputs("_pdfioAESInit/Decrypt(256-bit CBC): ", stdout);
  _pdfioCryptoAESInit(&aes, key, 32, iv);
  _pdfioCryptoAESDecrypt(&aes, buffer2, buffer, sizeof(aes256text));

  if (!memcmp(buffer2, text, strlen(text)))
  {
    puts("PASS");
  }
  else
  {
    for (i = 0; text[i + 4]; i ++)
    {
      if (buffer2[i] != text[i])
        break;
    }

    prefix = i > 0 ? "..." : "";
    suffix = text[i + 4] ? "..." : "";

    printf("FAIL (got '%s%02X%02X%02X%02X%s', expected '%s%02X%02X%02X%02X%s')\n", prefix, buffer2[i], buffer2[i + 1], buffer2[i + 2], buffer2[i + 3], suffix, prefix, text[i], text[i + 1], text[i + 2], text[i + 3], suffix);
    ret = 1;
  }

  fputs("_pdfioMD5Init/Append/Finish: ", stdout);
  _pdfioCryptoMD5Init(&md5);
  _pdfioCryptoMD5Append(&md5, (uint8_t *)text, strlen(text));
  _pdfioCryptoMD5Finish(&md5, buffer);

  if (!memcmp(md5text, buffer, sizeof(md5text)))
  {
    puts("PASS");
  }
  else
  {
    printf("FAIL (got '%02X%02X%02X%02X...%02X%02X%02X%02X', expected '%02X%02X%02X%02X...%02X%02X%02X%02X')\n", buffer[0], buffer[1], buffer[2], buffer[3], buffer[12], buffer[13], buffer[14], buffer[15], md5text[0], md5text[1], md5text[2], md5text[3], md5text[12], md5text[13], md5text[14], md5text[15]);
    ret = 1;
  }

  fputs("_pdfioRC4Init/Encrypt(128-bit): ", stdout);
  for (i = 0; i < 16; i ++)
    key[i] = (uint8_t)i + 1;

  _pdfioCryptoRC4Init(&rc4, key, 16);
  _pdfioCryptoRC4Crypt(&rc4, buffer, (uint8_t *)text, strlen(text));

  if (!memcmp(rc4text, buffer, sizeof(rc4text)))
  {
    puts("PASS");
  }
  else
  {
    for (i = 0; i < (sizeof(rc4text) - 4); i ++)
    {
      if (buffer[i] != rc4text[i])
        break;
    }

    prefix = i > 0 ? "..." : "";
    suffix = i < (sizeof(rc4text) - 4) ? "..." : "";

    printf("FAIL (got '%s%02X%02X%02X%02X%s', expected '%s%02X%02X%02X%02X%s')\n", prefix, buffer[i], buffer[i + 1], buffer[i + 2], buffer[i + 3], suffix, prefix, rc4text[i], rc4text[i + 1], rc4text[i + 2], rc4text[i + 3], suffix);
    ret = 1;
  }

  fputs("_pdfioRC4Init/Decrypt(128-bit): ", stdout);
  _pdfioCryptoRC4Init(&rc4, key, 16);
  _pdfioCryptoRC4Crypt(&rc4, buffer2, buffer, strlen(text));

  if (!memcmp(buffer2, text, strlen(text)))
  {
    puts("PASS");
  }
  else
  {
    for (i = 0; text[i + 4]; i ++)
    {
      if (buffer2[i] != text[i])
        break;
    }

    prefix = i > 0 ? "..." : "";
    suffix = text[i + 4] ? "..." : "";

    printf("FAIL (got '%s%02X%02X%02X%02X%s', expected '%s%02X%02X%02X%02X%s')\n", prefix, buffer2[i], buffer2[i + 1], buffer2[i + 2], buffer2[i + 3], suffix, prefix, text[i], text[i + 1], text[i + 2], text[i + 3], suffix);
    ret = 1;
  }

  fputs("_pdfioSHA256Init/Append/Finish: ", stdout);
  _pdfioCryptoSHA256Init(&sha256);
  _pdfioCryptoSHA256Append(&sha256, (uint8_t *)text, strlen(text));
  _pdfioCryptoSHA256Finish(&sha256, buffer);

  if (!memcmp(sha256text, buffer, sizeof(sha256text)))
  {
    puts("PASS");
  }
  else
  {
    printf("FAIL (got '%02X%02X%02X%02X...%02X%02X%02X%02X', expected '%02X%02X%02X%02X...%02X%02X%02X%02X')\n", buffer[0], buffer[1], buffer[2], buffer[3], buffer[28], buffer[29], buffer[30], buffer[31], sha256text[0], sha256text[1], sha256text[2], sha256text[3], sha256text[28], sha256text[29], sha256text[30], sha256text[31]);
    ret = 1;
  }

  return (ret);
}


//
// 'do_test_file()' - Try loading a PDF file and listing pages and objects.
//

static int				// O - Exit status
do_test_file(const char *filename,	// I - PDF filename
             int        objnum,		// I - Object number to dump, if any
             bool       verbose)	// I - Be verbose?
{
  bool		error = false;		// Have we shown an error yet?
  pdfio_file_t	*pdf;			// PDF file
  size_t	n,			// Object/page index
		num_objs,		// Number of objects
		num_pages;		// Number of pages
  pdfio_obj_t	*obj;			// Object
  pdfio_dict_t	*dict;			// Object dictionary


  // Try opening the file...
  if (!objnum)
  {
    printf("%s: ", filename);
    fflush(stdout);
  }

  if ((pdf = pdfioFileOpen(filename, /*password_cb*/NULL, /*password_data*/NULL, (pdfio_error_cb_t)error_cb, &error)) != NULL)
  {
    if (objnum)
    {
      const char	*filter;	// Stream filter
      pdfio_stream_t	*st;		// Stream
      char		buffer[8192];	// Read buffer
      ssize_t		bytes;		// Bytes read

      if ((obj = pdfioFileFindObj(pdf, (size_t)objnum)) == NULL)
      {
        puts("Not found.");
        return (1);
      }

      if ((dict = pdfioObjGetDict(obj)) == NULL)
      {
        _pdfioValueDebug(&obj->value, stdout);
	putchar('\n');
        return (0);
      }

      filter = pdfioDictGetName(dict, "Filter");

      if ((st = pdfioObjOpenStream(obj, (filter && !strcmp(filter, "FlateDecode")) ? PDFIO_FILTER_FLATE : PDFIO_FILTER_NONE)) == NULL)
      {
        _pdfioValueDebug(&obj->value, stdout);
	putchar('\n');
        return (0);
      }

      while ((bytes = pdfioStreamRead(st, buffer, sizeof(buffer))) > 0)
        fwrite(buffer, 1, (size_t)bytes, stdout);

      pdfioStreamClose(st);

      return (0);
    }
    else
    {
      puts("PASS");

      // Show basic stats...
      num_objs  = pdfioFileGetNumObjs(pdf);
      num_pages = pdfioFileGetNumPages(pdf);

      printf("    PDF %s, %d pages, %d objects.\n", pdfioFileGetVersion(pdf), (int)num_pages, (int)num_objs);

      if (verbose)
      {
	// Show a summary of each page...
	for (n = 0; n < num_pages; n ++)
	{
	  if ((obj = pdfioFileGetPage(pdf, n)) == NULL)
	  {
	    printf("%s: Unable to get page #%d.\n", filename, (int)n + 1);
	  }
	  else
	  {
	    pdfio_rect_t media_box;	// MediaBox value

	    memset(&media_box, 0, sizeof(media_box));
	    dict = pdfioObjGetDict(obj);

	    if (!pdfioDictGetRect(dict, "MediaBox", &media_box))
	    {
	      if ((obj = pdfioDictGetObj(dict, "Parent")) != NULL)
	      {
		dict = pdfioObjGetDict(obj);
		pdfioDictGetRect(dict, "MediaBox", &media_box);
	      }
	    }

	    printf("    Page #%d is %gx%g.\n", (int)n + 1, media_box.x2, media_box.y2);
	  }
	}

	// Show the associated value with each object...
	for (n = 0; n < num_objs; n ++)
	{
	  if ((obj = pdfioFileGetObj(pdf, n)) == NULL)
	  {
	    printf("    Unable to get object #%d.\n", (int)n);
	  }
	  else
	  {
	    dict = pdfioObjGetDict(obj);

	    printf("    %u %u obj dict=%p(%lu pairs)\n", (unsigned)pdfioObjGetNumber(obj), (unsigned)pdfioObjGetGeneration(obj), dict, dict ? (unsigned long)dict->num_pairs : 0UL);
	    fputs("        ", stdout);
	    _pdfioValueDebug(&obj->value, stdout);
	    putchar('\n');
	  }
	}
      }
    }

    // Close the file and return success...
    pdfioFileClose(pdf);
    return (0);
  }
  else
  {
    // Error message will already be displayed so just indicate failure...
    return (1);
  }
}


//
// 'do_unit_tests()' - Do unit tests.
//

static int				// O - Exit status
do_unit_tests(void)
{
  pdfio_file_t		*inpdf,		// Input PDF file
			*outpdf;	// Output PDF file
  int			outfd;		// Output file descriptor
  bool			error = false;	// Error callback data
  _pdfio_token_t	tb;		// Token buffer
  const char		*s;		// String buffer
  _pdfio_value_t	value;		// Value
  size_t		first_image,	// First image object
			num_pages;	// Number of pages written
  static const char	*complex_dict =	// Complex dictionary value
    "<</Annots 5457 0 R/Contents 5469 0 R/CropBox[0 0 595.4 842]/Group 725 0 R"
    "/MediaBox[0 0 595.4 842]/Parent 23513 0 R/Resources<</ColorSpace<<"
    "/CS0 21381 0 R/CS1 21393 0 R>>/ExtGState<</GS0 21420 0 R>>/Font<<"
    "/TT0 21384 0 R/TT1 21390 0 R/TT2 21423 0 R/TT3 21403 0 R/TT4 21397 0 R>>"
    "/ProcSet[/PDF/Text/ImageC]/Properties<</MC0 5472 0 R/MC1 5473 0 R>>"
    "/XObject<</E3Dp0QGN3h9EZL2X 23690 0 R/E6DU0TGl3s9NZT2C 23691 0 R"
    "/ENDB06GH3u9tZT2N 21391 0 R/ENDD0NGM339cZe2F 23692 0 R"
    "/ENDK00GK3c9DZN2n 23693 0 R/EPDB0NGN3Q9GZP2t 23695 0 R"
    "/EpDA0kG03o9rZX21 23696 0 R/Im0 5475 0 R>>>>/Rotate 0/StructParents 2105"
    "/Tabs/S/Type/Page>>";
  static const char	*cid_dict =	// CID font dictionary
    "<</BaseFont/ZGFJJN+Cambria/CIDSystemInfo 21459 0 R/CIDToGIDMap/I"
    "dentity/DW 1000/FontDescriptor 21458 0 R/Subtype/CIDFontType2/Ty"
    "pe/Font/W[0[658 0 220 220 623 611 563 662 575 537 611 687 324 30"
    "7 629 537 815 681 653 568 653 621 496 593 648 604 921 571 570 53"
    "8 623 623 623 623 623 623 623 623 623 623 866 866 563 563 563 56"
    "3 563 662 665 575 575 575 575 575 575 575 575 575 611 611 611 61"
    "1 687 691 324 324 324 324 324 324 324 324 324 631 307 629 537 53"
    "7 537 540 622 681 681 681 681 653 653 653 653 653 653 653 653 65"
    "3 653 929 621 621 621 496 496 496 496 496 593 593 593 648 648 64"
    "8 648 648 648 648 648 648 648 921 921 921 921 570 570 570 570 53"
    "8 538 538 681 665 574 488 547 441 555 488 303 494 552 278 266 52"
    "4 271 832 558 531 556 547 414 430 338 552 504 774 483 504 455 48"
    "8 488 488 488 488 488 488 488 488 488 752 752 441 441 441 441 44"
    "1 678 555 488 488 488 488 488 488 488 488 488 494 494 494 494 55"
    "2 552 278 278 278 278 278 278 278 278 278 544 266 524 531 271 38"
    "5 271 309 376 558 558 558 558 690 531 531 531 531 531 531 531 53"
    "1 531 531 818 414 414 414 430 430 430 430 430 605 279 451 338 35"
    "3 552 552 552 552 552 552 552 552 552 552 774 774 774 774 504 50"
    "4 504 504 455 455 455 551 530 547 545 555 492 583 511 479 538 61"
    "1 297 279 558 464 716 596 564 525 564 552 455 528 572 535 830 51"
    "3 511 482 545 545 545 545 545 545 545 545 545 545 765 765 492 49"
    "2 492 492 492 583 587 511 511 511 511 511 511 511 511 511 538 53"
    "8 538 538 611 616 297 297 297 297 297 297 297 297 297 576 279 55"
    "8 464 464 464 471 554 596 596 596 596 564 564 564 564 564 564 56"
    "4 564 564 564 809 552 552 552 455 455 455 455 455 528 528 528 57"
    "2 572 572 572 572 572 572 572 572 572 830 830 830 830 511 511 51"
    "1 511 482 482 482 596 587 533 367 409 333 413 366 240 371 411 22"
    "0 213 387 215 607 416 396 414 409 314 326 264 412 384 574 363 38"
    "4 343 852 1155 605 854 1157 581 883 569 872 827 1130 574 876 688"
    " 627 285 285 0 0 285 285 0 0 285 285 0 0 285 285 0 0 113 285 285"
    " 0 0 285 285 0 0 285 285 0 0 285 285 0 0 285 285 0 0 285 285 0 0"
    " 285 285 0 0 285 0 285 0 0 0 205 264 264 205 752 332 332 286 286"
    " 286 422 422 422 221 221 221 221 375 375 375 375 205 360 303 303"
    " 303 303 488 488 488 488 490 316 500 500]518[750 750 443 282 247"
    " 382 382 382 382 350 350 350 350 387 387 387 387 427 517 517 500"
    " 588 623 611 536 596 575 538 687 653 324 629 605 815 681 572 653"
    " 674 568 548 593 607 785 571 783 679 619 706 813 450 324 736 778"
    " 607 756 574 555 513 507 525 444 400 543 547 546 284 527 488 546"
    " 482 405 531 602 532 572 431 478 541 712 722 486 719 751 574 444"
    " 543 284 284 284 531 541 541 541 751 545 555 465 524 511 482 611"
    " 564 297 558 534 716 596 498 564 596 525 485 528 525 667 513 700"
    " 608 545 511 611 297 297 564 525 525 608 285 0 285 0 244 244 244"
    " 264 195 195 623 599 611 534 655 575 923 543 692 692 650 678 815"
    " 687 653 674 568 563 593 600 779 571 672 626 927 927 732 850 597"
    " 573 921 631 534 502 739 570 496 575 575 324 324 307 692 650 935"
    " 932 753 600 667 722 653 661 488 541 523 447 558 488 714 458 590"
    " 590 540 559 673 589 531 567 556 441 511 504 685 483 570 531 801"
    " 801 617 748 514 470 767 531 447 417 538 470 430 488 488 278 278"
    " 266 590 540 763 798 552 504 567 622 528 555 529 545 542 555 478"
    " 573 511 839 487 613 613 577 594 716 611 564 596 525 492 528 513"
    " 669 513 599 558 844 844 649 787 536 498 814 570 478 455 666 491"
    " 455 511 511 297 297 279 613 577 816 843 671 513 596 651 564 587"
    " 285 285 0 0 554 712 316 490 371 237 393 885 885 851 851 679 855"
    " 544 628 526 628 554 506 526 506 554 441 528 526 528 554 561 609"
    " 526 609 554 417 428 1039 619 526 343 460 461 526 464 527 460 52"
    "6 527 526 526 526 526 526 526 526 526 526 526 554 362 484 486 54"
    "9 489 544 481 554 543 554 554 554 554 554 554 554 554 554 554 40"
    "7 407 407 407 407 407 407 407 407 407 407 407 407 292 292 407 40"
    "7 407 407 407 407 407 407 407 407 407 407 407 292 292 407 407 40"
    "7 407 407 407 407 407 407 407 554 865 890 865 890 1263 554 554 5"
    "54 554 247 554 114 554 554 554 554 554 554 554 554 375 518 851 5"
    "45 425 657 596 679 544 812 708 539 427 407 407 407 407 407 407 4"
    "07 407 407 407 303 461 448 415 481 419 385 451 495 242 238 460 3"
    "88 585 493 479 417 479 450 372 420 479 447 669 425 424 392 461 4"
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    " 785 962 942 872 960 1090 1222 1219 1121 1058 1236 1215 1146 455"
    " 586 583 485 422 600 580 510 458 446 324 324 747 874 919 764 888"
    " 916 745 782 666 745 922 902 832 780 768 607 607 761 888 933 792"
    " 777 901 930 865 759 796 679 761 888 933 792 777 901 930 865 953"
    " 1034 1161 1207 1065 1051 1175 1203 1138 574 574 574 574 574 574"
    " 574 574 574 574 574 574 574 574 574 574 574 574 574 574 574 574"
    " 574 574 574 444 444 444 444 444 444 444 444 543 543 543 543 543"
    " 543 543 543 543 543 543 543 543 543 543 543 543 543 543 543 543"
    " 543 543 284 284 284 284 284 284 284 284 284 284 284 284 284 284"
    " 284 284 531 531 531 531 531 531 531 531 532 532 541 541 541 541"
    " 541 541 541 541 541 541 541 541 541 541 541 541 751 751 751 751"
    " 751 751 751 751 751 751 751 751 751 751 751 751 751 751 751 751"
    " 751 751 751 545 545 545 545 545 545 545 545 545 545 545 545 545"
    " 545 545 545 545 545 545 545 545 545 836 836 836 836 836 836 836"
    " 836 836 511 511 511 511 511 511 511 511 611 611 611 611 611 611"
    " 611 611 611 611 611 611 611 611 611 611 611 611 611 611 901 901"
    " 901 901 901 901 901 901 901 297 297 297 297 297 297 297 297 297"
    " 297 297 297 297 297 297 297 564 564 564 564 564 564 564 564 525"
    " 525 525 525 525 525 525 525 525 525 525 525 525 525 525 608 608"
    " 608 608 608 608 608 608 608 608 608 608 608 608 608 608 608 608"
    " 608 608 899 899 899 899 899 899 899 899 899 623 623 739 784 643"
    " 623 752 781 716 914 914 1029 1075 933 914 1043 1071 1006 687 81"
    "7 949 945 848 785 962 942 872 977 1107 1239 1236 1138 1075 1253 "
    "1232 1163 679 761 888 933 792 777 901 930 865 970 1051 1178 1224"
    " 1082 1068 1192 1220 1155 285 285 285 285 285 285 285 285 285 28"
    "5 285 285 285 285 285 285 285 285 273 324 291 692 597 568 534 60"
    "3 945 543 673 679 650 783 688 877 950 699 563 593 570 570 610 85"
    "2 626 626 625 721 721 324 923 667 680 678 688 626 817 623 623 86"
    "6 575 653 653 923 543 533 692 692 653 653 653 573 600 600 600 62"
    "6 534 850 534 564 571 597 857 827 542 934 942 609 718 543 669 59"
    "0 519 556 454 517 728 458 545 568 527 647 592 729 793 542 441 51"
    "1 504 504 496 741 533 534 552 581 581 714 558 559 584 589 531 67"
    "3 271 488 488 752 488 496 491 714 458 457 590 590 531 528 528 47"
    "0 504 504 504 531 447 748 454 476 483 555 771 689 464 757 792 50"
    "0 606 465 549 613 536 525 478 524 840 487 579 606 577 687 611 77"
    "4 816 584 492 528 511 511 543 766 558 561 553 652 652 297 839 57"
    "9 586 606 611 558 716 545 545 765 511 566 566 839 487 487 613 61"
    "3 564 564 564 498 513 513 513 558 478 787 478 506 513 536 757 72"
    "8 490 802 829 531 634 491 577 495 554 556 460 488 673 458 642 52"
    "1 312 544 520 556 545 552 544 284 298 262 570 818 825 556 571 76"
    "5 741 722 407 407 400 409 398 402 524 430 292 312 397 279 303 33"
    "8 774 504 456 455 489 457 363 357 377 458 782 523 520 557 589 26"
    "8 517 452 547 582 363 357 849 853 883 659 526 549 719 832 598 57"
    "5 584 513 677 677 512 707 758 535 477 558 565 495 458 285 276 53"
    "6 452 681 569 542 472 571 570 581 820 514 531 531 499 531 513 49"
    "9 543 584 737 589 507 771 449 453 468 553 447 507 567 495 656 55"
    "9 461 602 448 453 481 419 424 451 495 242 238 460 388 585 493 49"
    "3 479 434 417 450 420 479 669 367 367 412 554 409 413 366 366 32"
    "9 322 371 220 387 607 411 396 347 396 396 414 264 412 380 603 38"
    "4 374 416 399 392 516 372 220 314 412 384 416 399 379 516 372 81"
    "5 552 555 317 856 583 561 428 413 459 358 466 494 432 481 871 31"
    "3 332 593 578 583 547 555 303 657 524 271 832 558 556 414 430 37"
    "8 504 483 455 488 554 559 488 465 458 575 278 461 317 552 445 41"
    "2 333 353 398 328 240 225 407 412 239 220 224 244 257 242 215 33"
    "0 603 603 443 452 413 396 526 326 245 264 431 393 401 387 384 34"
    "3 415 364 339 407 411 411 213 314 310 344 379 574 384 237 393 22"
    "1 221 221 236 236 257 257 554 554 554 554 188 270 270 188 287 27"
    "0 270 274 254 265 265 271 271 271 271 177 354 379 215 326 363 26"
    "2 400 400 400 400 400 498 498 498 498 400 498 498 498 498 498 40"
    "0 498 498 498 498 498 400 498 498 498 498 498 400 498 498 498 49"
    "8 498 400 498 498 498 498 498 498 498 498 498 400 498 498 498 49"
    "8 498 400 498 498 498 498 498 400 498 498 498 498 498 400 498 49"
    "8 498 498 498 400 498 498 498 498 498 498 498 498 498 400 498 49"
    "8 498 498 498 400 498 498 498 498 498 400 498 498 498 498 498 40"
    "0 498 498 498 498 498 400 498 498 498 498 498 498 498 498 498 40"
    "0 498 498 498 498 498 400 498 498 498 498 498 400 498 498 498 49"
    "8 498 400 498 498 498 498 498 400 498 498 498 498 498 498 498 49"
    "8 498 364 364 337 407 375 337 303 242 242 285 270 446 446 326 18"
    "7 302 302 302 302 438 438 438 310 329 301 340 532 532 367 366 39"
    "6 363 366 500]6776[333 250 167 0 0 0 0 200 222 371 221 375 362 3"
    "32 264 661 554 554 554 554 832 554 1253 1019 879 554 554 554 116"
    "6 554 554 554 612 554 554 554 1008 967 928 928 928 928 928 928 9"
    "28 928 928 928 928 928 554 653 653 653 653 653 929 607 603 503 5"
    "54 598 568 754 550 521 417 450 504 484 0 0 0 0 0 0 0 0 0 0 0 0 3"
    "98 0 0 886 834 610 919 854 1129 536 783 661 1115 688 1093 1093 8"
    "86 536 701 709 526 791 641 906 442 719 555]6886[567 747 747 701 "
    "432 796 754 556 823 751 1010 475 700 587 1038 599 831 831 796 47"
    "5 1201 486 322 426 427 481 430 477 424 484 476 1201 1201 1201 12"
    "01 1201 1201 1201 1201 1201 1201 1201 1201 1201 1201 1201 1201 1"
    "201 1201 1201 1201 1201 1202 1202 1202 1203 1202 1202 1202 1202 "
    "1202 1202 1202 1202 1202 1202 1202 1202 1202 1202 1202 1202 1202"
    " 0 0 1098 681 681 747 747 747 747 747 747 715 715 995 995 995 75"
    "1 751 490 490 747 747 747 747 747 747 727 566 468 676 570 596]]>"
    ">\nendobj\n";


  setbuf(stdout, NULL);

  // First open the test PDF file...
  fputs("pdfioFileOpen(\"testfiles/testpdfio.pdf\"): ", stdout);
  if ((inpdf = pdfioFileOpen("testfiles/testpdfio.pdf", /*password_cb*/NULL, /*password_data*/NULL, (pdfio_error_cb_t)error_cb, &error)) != NULL)
    puts("PASS");
  else
    return (1);

  // TODO: Test for known values in this test file.

  // Test the value parsers for edge cases...
  fputs("_pdfioValueRead(complex_dict): ", stdout);
  s = complex_dict;
  _pdfioTokenInit(&tb, inpdf, (_pdfio_tconsume_cb_t)token_consume_cb, (_pdfio_tpeek_cb_t)token_peek_cb, (void *)&s);
  if (_pdfioValueRead(inpdf, NULL, &tb, &value, 0))
  {
    // TODO: Check value...
    fputs("PASS: ", stdout);
    _pdfioValueDebug(&value, stdout);
    puts("\n");
  }
  else
    goto fail;

  // Test the value parsers for edge cases...
  fputs("_pdfioValueRead(cid_dict): ", stdout);
  s = cid_dict;
  _pdfioTokenInit(&tb, inpdf, (_pdfio_tconsume_cb_t)token_consume_cb, (_pdfio_tpeek_cb_t)token_peek_cb, (void *)&s);
  if (_pdfioValueRead(inpdf, NULL, &tb, &value, 0))
  {
    // TODO: Check value...
    fputs("PASS: ", stdout);
    _pdfioValueDebug(&value, stdout);
    puts("\n");
  }
  else
    goto fail;

  // Do crypto tests...
  if (do_crypto_tests())
    return (1);

  // Create a new PDF file...
  fputs("pdfioFileCreate(\"testpdfio-out.pdf\", ...): ", stdout);
  if ((outpdf = pdfioFileCreate("testpdfio-out.pdf", NULL, NULL, NULL, (pdfio_error_cb_t)error_cb, &error)) != NULL)
    puts("PASS");
  else
    goto fail;

  if (write_unit_file(inpdf, outpdf, &num_pages, &first_image))
    goto fail;

  if (read_unit_file("testpdfio-out.pdf", num_pages, first_image, false))
    goto fail;

  // Stream a new PDF file...
  if ((outfd = open("testpdfio-out2.pdf", O_CREAT | O_TRUNC | O_WRONLY | O_BINARY, 0666)) < 0)
  {
    perror("Unable to open \"testpdfio-out2.pdf\"");
    goto fail;
  }

  fputs("pdfioFileCreateOutput(...): ", stdout);
  if ((outpdf = pdfioFileCreateOutput((pdfio_output_cb_t)output_cb, &outfd, NULL, NULL, NULL, (pdfio_error_cb_t)error_cb, &error)) != NULL)
    puts("PASS");
  else
    goto fail;

  if (write_unit_file(inpdf, outpdf, &num_pages, &first_image))
    goto fail;

  close(outfd);

  if (read_unit_file("testpdfio-out2.pdf", num_pages, first_image, true))
    goto fail;

  // Create new encrypted PDF files...
  fputs("pdfioFileCreate(\"testpdfio-rc4.pdf\", ...): ", stdout);
  if ((outpdf = pdfioFileCreate("testpdfio-rc4.pdf", NULL, NULL, NULL, (pdfio_error_cb_t)error_cb, &error)) != NULL)
    puts("PASS");
  else
    return (1);

  fputs("pdfioFileSetPermissions(all, RC4-128, no passwords): ", stdout);
  if (pdfioFileSetPermissions(outpdf, PDFIO_PERMISSION_ALL, PDFIO_ENCRYPTION_RC4_128, NULL, NULL))
    puts("PASS");
  else
    return (1);

  if (write_unit_file(inpdf, outpdf, &num_pages, &first_image))
    return (1);

  if (read_unit_file("testpdfio-rc4.pdf", num_pages, first_image, false))
    return (1);

  // Create new encrypted PDF files...
  fputs("pdfioFileCreate(\"testpdfio-rc4p.pdf\", ...): ", stdout);
  if ((outpdf = pdfioFileCreate("testpdfio-rc4p.pdf", NULL, NULL, NULL, (pdfio_error_cb_t)error_cb, &error)) != NULL)
    puts("PASS");
  else
    return (1);

  fputs("pdfioFileSetPermissions(no-print, RC4-128, passwords='owner' and 'user'): ", stdout);
  if (pdfioFileSetPermissions(outpdf, PDFIO_PERMISSION_ALL ^ PDFIO_PERMISSION_PRINT, PDFIO_ENCRYPTION_RC4_128, "owner", "user"))
    puts("PASS");
  else
    return (1);

  if (write_unit_file(inpdf, outpdf, &num_pages, &first_image))
    return (1);

  if (read_unit_file("testpdfio-rc4p.pdf", num_pages, first_image, false))
    return (1);

  fputs("pdfioFileCreate(\"testpdfio-aes.pdf\", ...): ", stdout);
  if ((outpdf = pdfioFileCreate("testpdfio-aes.pdf", NULL, NULL, NULL, (pdfio_error_cb_t)error_cb, &error)) != NULL)
    puts("PASS");
  else
    return (1);

  fputs("pdfioFileSetPermissions(all, AES-128, no passwords): ", stdout);
  if (pdfioFileSetPermissions(outpdf, PDFIO_PERMISSION_ALL, PDFIO_ENCRYPTION_AES_128, NULL, NULL))
    puts("PASS");
  else
    return (1);

  if (write_unit_file(inpdf, outpdf, &num_pages, &first_image))
    return (1);

  if (read_unit_file("testpdfio-aes.pdf", num_pages, first_image, false))
    return (1);

  fputs("pdfioFileCreate(\"testpdfio-aesp.pdf\", ...): ", stdout);
  if ((outpdf = pdfioFileCreate("testpdfio-aesp.pdf", NULL, NULL, NULL, (pdfio_error_cb_t)error_cb, &error)) != NULL)
    puts("PASS");
  else
    return (1);

  fputs("pdfioFileSetPermissions(no-print, AES-128, passwords='owner' and 'user'): ", stdout);
  if (pdfioFileSetPermissions(outpdf, PDFIO_PERMISSION_ALL ^ PDFIO_PERMISSION_PRINT, PDFIO_ENCRYPTION_AES_128, "owner", "user"))
    puts("PASS");
  else
    return (1);

  if (write_unit_file(inpdf, outpdf, &num_pages, &first_image))
    return (1);

  if (read_unit_file("testpdfio-aesp.pdf", num_pages, first_image, false))
    return (1);

  pdfioFileClose(inpdf);

  return (0);

  fail:

  pdfioFileClose(inpdf);

  return (1);
}


//
// 'draw_image()' - Draw an image with a label.
//

static int				// O - 1 on failure, 0 on success
draw_image(pdfio_stream_t *st,
           const char     *name,	// I - Name
           double         x,		// I - X offset
           double         y,		// I - Y offset
           double         w,		// I - Image width
           double         h,		// I - Image height
           const char     *label)	// I - Label
{
  printf("pdfioContentDrawImage(name=\"%s\", x=%g, y=%g, w=%g, h=%g): ", name, x, y, w, h);
  if (pdfioContentDrawImage(st, name, x, y, w, h))
    puts("PASS");
  else
    return (1);

  fputs("pdfioContentTextBegin(): ", stdout);
  if (pdfioContentTextBegin(st))
    puts("PASS");
  else
    return (1);

  fputs("pdfioContentSetTextFont(\"F1\", 18.0): ", stdout);
  if (pdfioContentSetTextFont(st, "F1", 18.0))
    puts("PASS");
  else
    return (1);

  printf("pdfioContentTextMoveTo(%g, %g): ", x, y + h + 9);
  if (pdfioContentTextMoveTo(st, x, y + h + 9))
    puts("PASS");
  else
    return (1);

  printf("pdfioContentTextShow(\"%s\"): ", label);
  if (pdfioContentTextShow(st, false, label))
    puts("PASS");
  else
    return (1);

  fputs("pdfioContentTextEnd(): ", stdout);
  if (pdfioContentTextEnd(st))
    puts("PASS");
  else
    return (1);

  return (0);
}


//
// 'error_cb()' - Display an error message during a unit test.
//

static bool				// O  - `true` to stop, `false` to continue
error_cb(pdfio_file_t *pdf,		// I  - PDF file
         const char   *message,		// I  - Error message
	 bool         *error)		// IO - Have we displayed an error?
{
  (void)pdf;

  if (!*error)
  {
    // First error, so show a "FAIL" indicator
    *error = true;

    puts("FAIL");
  }

  // Indent error messages...
  printf("    %s\n", message);

  // Continue to catch more errors...
  return (false);
}


//
// 'output_cb()' - Write output to a file.
//

static ssize_t				// O - Number of bytes written
output_cb(int        *fd,		// I - File descriptor
          const void *buffer,		// I - Output buffer
          size_t     bytes)		// I - Number of bytes to write
{
  return (write(*fd, buffer, bytes));
}


//
// 'password_cb()' - Password callback for PDF file.
//

static const char *			// O - Password string
password_cb(void       *data,		// I - Callback data
            const char *filename)	// I - Filename (not used)
{
  (void)filename;

  return ((const char *)data);
}


//
// 'read_unit_file()' - Read back a unit test file and confirm its contents.
//

static int				// O - Exit status
read_unit_file(const char *filename,	// I - File to read
               size_t     num_pages,	// I - Expected number of pages
	       size_t     first_image,	// I - First image object
	       bool       is_output)	// I - File written with output callback?
{
  pdfio_file_t	*pdf;			// PDF file
  size_t	i;			// Looping var
  bool		error = false;		// Error callback data


  // Open the new PDF file to read it...
  printf("pdfioFileOpen(\"%s\", ...): ", filename);
  if ((pdf = pdfioFileOpen(filename, password_cb, (void *)"user", (pdfio_error_cb_t)error_cb, &error)) != NULL)
    puts("PASS");
  else
    return (1);

  // Verify the number of pages is the same...
  fputs("pdfioFileGetNumPages: ", stdout);
  if (num_pages == pdfioFileGetNumPages(pdf))
  {
    puts("PASS");
  }
  else
  {
    printf("FAIL (%lu != %lu)\n", (unsigned long)num_pages, (unsigned long)pdfioFileGetNumPages(pdf));
    return (1);
  }

  // Verify the images
  for (i = 0; i < 7; i ++)
  {
    if (is_output)
    {
      if (verify_image(pdf, first_image + (size_t)i * 2))
        return (1);
    }
    else if (verify_image(pdf, first_image + (size_t)i))
      return (1);
  }

  // Close the new PDF file...
  fputs("pdfioFileClose(\"testpdfio-out.pdf\"): ", stdout);
  if (pdfioFileClose(pdf))
    puts("PASS");
  else
    return (1);

  return (0);
}


//
// 'token_consume_cb()' - Consume bytes from a test string.
//

static ssize_t				// O  - Number of bytes consumed
token_consume_cb(const char **s,	// IO - Test string
                 size_t     bytes)	// I  - Bytes to consume
{
  size_t	len = strlen(*s);	// Number of bytes remaining


  // "Consume" bytes by incrementing the string pointer, limiting to the
  // remaining length...
  if (bytes > len)
    bytes = len;

  *s += bytes;

  return ((ssize_t)bytes);
}


//
// 'token_peek_cb()' - Peek bytes from a test string.
//

static ssize_t				// O  - Number of bytes peeked
token_peek_cb(const char **s,		// IO - Test string
              char       *buffer,	// I  - Buffer
              size_t     bytes)		// I  - Bytes to peek
{
  size_t	len = strlen(*s);	// Number of bytes remaining


  // Copy bytes from the test string as possible...
  if (bytes > len)
    bytes = len;

  if (bytes > 0)
    memcpy(buffer, *s, bytes);

  return ((ssize_t)bytes);
}


//
// 'verify_image()' - Verify an image object.
//

static int				// O - 1 on failure, 0 on success
verify_image(pdfio_file_t *pdf,		// I - PDF file
             size_t       number)	// I - Object number
{
  pdfio_obj_t	*obj;			// Image object
  const char	*type,			// Object type
		*subtype;		// Object subtype
  double	width,			// Width of object
		height;			// Height of object
  pdfio_stream_t *st;			// Stream
  int		x, y;			// Coordinates in image
  unsigned char	buffer[768],		// Expected data
		*bufptr,		// Pointer into buffer
		line[768];		// Line from file
  ssize_t	bytes;			// Bytes read from stream


  printf("pdfioFileFindObj(%lu): ", (unsigned long)number);
  if ((obj = pdfioFileFindObj(pdf, number)) != NULL)
    puts("PASS");
  else
    return (1);

  fputs("pdfioObjGetType: ", stdout);
  if ((type = pdfioObjGetType(obj)) != NULL && !strcmp(type, "XObject"))
  {
    puts("PASS");
  }
  else
  {
    printf("FAIL (got %s, expected XObject)\n", type);
    return (1);
  }

  fputs("pdfioObjGetSubtype: ", stdout);
  if ((subtype = pdfioObjGetSubtype(obj)) != NULL && !strcmp(subtype, "Image"))
  {
    puts("PASS");
  }
  else
  {
    printf("FAIL (got %s, expected Image)\n", subtype);
    return (1);
  }

  fputs("pdfioImageGetWidth: ", stdout);
  if ((width = pdfioImageGetWidth(obj)) == 256.0)
  {
    puts("PASS");
  }
  else
  {
    printf("FAIL (got %g, expected 256)\n", width);
    return (1);
  }

  fputs("pdfioImageGetHeight: ", stdout);
  if ((height = pdfioImageGetHeight(obj)) == 256.0)
  {
    puts("PASS");
  }
  else
  {
    printf("FAIL (got %g, expected 256)\n", height);
    return (1);
  }

  // Open the image stream, read the image, and verify it matches expectations...
  fputs("pdfioObjOpenStream: ", stdout);
  if ((st = pdfioObjOpenStream(obj, PDFIO_FILTER_FLATE)) != NULL)
    puts("PASS");
  else
    return (1);

  for (y = 0; y < 256; y ++)
  {
    for (x = 0, bufptr = buffer; x < 256; x ++, bufptr += 3)
    {
      bufptr[0] = (unsigned char)y;
      bufptr[1] = (unsigned char)(y + x);
      bufptr[2] = (unsigned char)(y - x);
    }

    if ((bytes = pdfioStreamRead(st, line, sizeof(line))) != (ssize_t)sizeof(line))
    {
      printf("pdfioStreamRead: FAIL (got %d for line %d, expected 768)\n", y, (int)bytes);
      pdfioStreamClose(st);
      return (1);
    }

    if (memcmp(buffer, line, sizeof(buffer)))
    {
      printf("pdfioStreamRead: FAIL (line %d doesn't match expectations)\n", y);
      pdfioStreamClose(st);
      return (1);
    }
  }

  pdfioStreamClose(st);

  return (0);
}


//
// 'write_alpha_test()' - Write a series of test images with alpha channels.
//

static int				// O - 1 on failure, 0 on success
write_alpha_test(
    pdfio_file_t *pdf,			// I - PDF file
    int          number,		// I - Page number
    pdfio_obj_t  *font)			// I - Text font
{
  pdfio_dict_t	*dict;			// Page dictionary
  pdfio_stream_t *st;			// Page stream
  pdfio_obj_t	*images[6];		// Images using PNG predictors
  char		iname[32];		// Image name
  int		i,			// Image number
		x, y;			// Coordinates in image
  unsigned char	buffer[1280 * 256],	// Buffer for image
		*bufptr;		// Pointer into buffer


  // Create the images...
  for (i = 0; i < 6; i ++)
  {
    size_t	num_colors = 0;		// Number of colors

    // Generate test image data...
    switch (i)
    {
      case 0 : // Grayscale
      case 3 : // Grayscale + alpha
          num_colors = 1;
	  for (y = 0, bufptr = buffer; y < 256; y ++)
	  {
	    for (x = 0; x < 256; x ++)
	    {
	      unsigned char r = (unsigned char)y;
	      unsigned char g = (unsigned char)(y + x);
	      unsigned char b = (unsigned char)(y - x);

              *bufptr++ = (unsigned char)((r * 30 + g * 59 + b * 11) / 100);

	      if (i > 2)
	      {
	        // Add alpha channel
	        if (x < 112 || x >= 144 || y < 112 || y >= 144)
		  *bufptr++ = (unsigned char)((x - 128) * (y - 128));
		else
		  *bufptr++ = 0;
	      }
	    }
	  }
          break;

      case 1 : // RGB
      case 4 : // RGB + alpha
          num_colors = 3;
	  for (y = 0, bufptr = buffer; y < 256; y ++)
	  {
	    for (x = 0; x < 256; x ++)
	    {
	      *bufptr++ = (unsigned char)y;
	      *bufptr++ = (unsigned char)(y + x);
	      *bufptr++ = (unsigned char)(y - x);

	      if (i > 2)
	      {
	        // Add alpha channel
	        if (x < 112 || x >= 144 || y < 112 || y >= 144)
		  *bufptr++ = (unsigned char)((x - 128) * (y - 128));
		else
		  *bufptr++ = 0;
	      }
	    }
	  }
          break;
      case 2 : // CMYK
      case 5 : // CMYK + alpha
          num_colors = 4;
	  for (y = 0, bufptr = buffer; y < 256; y ++)
	  {
	    for (x = 0; x < 256; x ++)
	    {
	      unsigned char cc = (unsigned char)y;
	      unsigned char mm = (unsigned char)(y + x);
	      unsigned char yy = (unsigned char)(y - x);
	      unsigned char kk = cc < mm ? cc < yy ? cc : yy : mm < yy ? mm : yy;

              *bufptr++ = (unsigned char)(cc - kk);
              *bufptr++ = (unsigned char)(mm - kk);
              *bufptr++ = (unsigned char)(yy - kk);
              *bufptr++ = (unsigned char)(kk);

	      if (i > 2)
	      {
	        // Add alpha channel
	        if (x < 112 || x >= 144 || y < 112 || y >= 144)
		  *bufptr++ = (unsigned char)((x - 128) * (y - 128));
		else
		  *bufptr++ = 0;
	      }
	    }
	  }
          break;
    }

    // Write the image...
    printf("pdfioFileCreateImageObjFromData(num_colors=%u, alpha=%s): ", (unsigned)num_colors, i > 2 ? "true" : "false");
    if ((images[i] = pdfioFileCreateImageObjFromData(pdf, buffer, 256, 256, num_colors, NULL, i > 2, false)) != NULL)
    {
      printf("PASS (%u)\n", (unsigned)pdfioObjGetNumber(images[i]));
    }
    else
    {
      puts("FAIL");
      return (1);
    }
  }

  // Create the page dictionary, object, and stream...
  fputs("pdfioDictCreate: ", stdout);
  if ((dict = pdfioDictCreate(pdf)) != NULL)
    puts("PASS");
  else
    return (1);

  for (i = 0; i < 6; i ++)
  {
    printf("pdfioPageDictAddImage(%d): ", i + 1);
    snprintf(iname, sizeof(iname), "IM%d", i + 1);
    if (pdfioPageDictAddImage(dict, pdfioStringCreate(pdf, iname), images[i]))
      puts("PASS");
    else
      return (1);
  }

  fputs("pdfioPageDictAddFont(F1): ", stdout);
  if (pdfioPageDictAddFont(dict, "F1", font))
    puts("PASS");
  else
    return (1);

  printf("pdfioFileCreatePage(%d): ", number);

  if ((st = pdfioFileCreatePage(pdf, dict)) != NULL)
    puts("PASS");
  else
    return (1);

  if (write_header_footer(st, "Image Writing Test", number))
    goto error;

  // Draw images
  for (i = 0; i < 6; i ++)
  {
    static const char *labels[] = {
      "DeviceGray",
      "DeviceRGB",
      "DeviceCMYK",
      "DevGray + Alpha",
      "DevRGB + Alpha",
      "DevCMYK + Alpha"
    };

    snprintf(iname, sizeof(iname), "IM%d", i + 1);

    if (draw_image(st, iname, 36 + 180 * (i % 3), 306 - 216 * (i / 3), 144, 144, labels[i]))
      goto error;
  }

  // Wrap up...
  fputs("pdfioStreamClose: ", stdout);
  if (pdfioStreamClose(st))
    puts("PASS");
  else
    return (1);

  return (0);

  error:

  pdfioStreamClose(st);
  return (1);
}


//
// 'write_color_patch()' - Write a color patch...
//

static int				// O - 1 on failure, 0 on success
write_color_patch(pdfio_stream_t *st,	// I - Content stream
                  bool           device)// I - Use device color?
{
  int		col,			// Current column
		row;			// Current row
  double	x, y,			// Relative position
		r,			// Radius
		hue,			// Hue angle
		sat,			// Saturation
		cc,			// Computed color
		red,			// Red value
		green,			// Green value
		blue;			// Blue value


  // Draw an 11x11 patch...
  for (col = 0; col < 21; col ++)
  {
    for (row = 0; row < 21; row ++)
    {
      // Compute color in patch...
      x = 0.1 * (col - 10);
      y = 0.1 * (row - 10);
      r = sqrt(x * x + y * y);

      if (r == 0.0)
      {
        red = green = blue = 1.0;
      }
      else
      {
	sat = pow(r, 1.5);

        x   /= r;
        y   /= r;
	hue = 3.0 * atan2(y, x) / M_PI;
	if (hue < 0.0)
	  hue += 6.0;

	cc = sat * (1.0 - fabs(fmod(hue, 2.0) - 1.0)) + 1.0 - sat;

	if (hue < 1.0)
	{
	  red   = 1.0;
	  green = cc;
	  blue  = 1.0 - sat;
	}
	else if (hue < 2.0)
	{
	  red   = cc;
	  green = 1.0;
	  blue  = 1.0 - sat;
	}
	else if (hue < 3.0)
	{
	  red   = 1.0 - sat;
	  green = 1.0;
	  blue  = cc;
	}
	else if (hue < 4.0)
	{
	  red   = 1.0 - sat;
	  green = cc;
	  blue  = 1.0;
	}
	else if (hue < 5.0)
	{
	  red   = cc;
	  green = 1.0 - sat;
	  blue  = 1.0;
	}
	else
	{
	  red   = 1.0;
	  green = 1.0 - sat;
	  blue  = cc;
	}
      }

      // Draw it...
      if (device)
      {
        // Use device CMYK color instead of a calibrated RGB space...
        double cyan = 1.0 - red;	// Cyan color
        double magenta = 1.0 - green;	// Magenta color
        double yellow = 1.0 - blue;	// Yellow color
        double black = cyan;		// Black color

        if (black > magenta)
          black = magenta;
        if (black > yellow)
          black = yellow;

        cyan    -= black;
        magenta -= black;
        yellow  -= black;

	printf("pdfioContentSetFillColorDeviceCMYK(c=%g, m=%g, y=%g, k=%g): ", cyan, magenta, yellow, black);
	if (pdfioContentSetFillColorDeviceCMYK(st, cyan, magenta, yellow, black))
	  puts("PASS");
	else
	  return (1);
      }
      else
      {
        // Use calibrate RGB space...
	printf("pdfioContentSetFillColorRGB(r=%g, g=%g, b=%g): ", red, green, blue);
	if (pdfioContentSetFillColorRGB(st, red, green, blue))
	  puts("PASS");
	else
	  return (1);
      }

      printf("pdfioContentPathRect(x=%g, y=%g, w=%g, h=%g): ", col * 6.0, row * 6.0, 6.0, 6.0);
      if (pdfioContentPathRect(st, col * 6.0, row * 6.0, 6.0, 6.0))
	puts("PASS");
      else
	return (1);

      fputs("pdfioContentFill(even_odd=false): ", stdout);
      if (pdfioContentFill(st, false))
	puts("PASS");
      else
	return (1);
    }
  }

  return (0);
}


//
// 'write_color_test()' - Write a color test page...
//

static int				// O - 1 on failure, 0 on success
write_color_test(pdfio_file_t *pdf,	// I - PDF file
                 int          number,	// I - Page number
                 pdfio_obj_t  *font)	// I - Text font
{
  pdfio_dict_t		*dict;		// Page dictionary
  pdfio_stream_t	*st;		// Page contents stream
  pdfio_array_t		*cs;		// Color space array
  pdfio_obj_t		*prophoto;	// ProPhotoRGB ICC profile object


  fputs("pdfioFileCreateICCObjFromFile(ProPhotoRGB): ", stdout);
  if ((prophoto = pdfioFileCreateICCObjFromFile(pdf, "testfiles/iso22028-2-romm-rgb.icc", 3)) != NULL)
    puts("PASS");
  else
    return (1);

  fputs("pdfioDictCreate: ", stdout);
  if ((dict = pdfioDictCreate(pdf)) != NULL)
    puts("PASS");
  else
    return (1);

  fputs("pdfioArrayCreateColorFromStandard(AdobeRGB): ", stdout);
  if ((cs = pdfioArrayCreateColorFromStandard(pdf, 3, PDFIO_CS_ADOBE)) != NULL)
    puts("PASS");
  else
    return (1);

  fputs("pdfioPageDictAddColorSpace(AdobeRGB): ", stdout);
  if (pdfioPageDictAddColorSpace(dict, "AdobeRGB", cs))
    puts("PASS");
  else
    return (1);

  fputs("pdfioArrayCreateColorFromStandard(DisplayP3): ", stdout);
  if ((cs = pdfioArrayCreateColorFromStandard(pdf, 3, PDFIO_CS_P3_D65)) != NULL)
    puts("PASS");
  else
    return (1);

  fputs("pdfioPageDictAddColorSpace(DisplayP3): ", stdout);
  if (pdfioPageDictAddColorSpace(dict, "DisplayP3", cs))
    puts("PASS");
  else
    return (1);

  fputs("pdfioArrayCreateColorFromICCObj(ProPhotoRGB): ", stdout);
  if ((cs = pdfioArrayCreateColorFromICCObj(pdf, prophoto)) != NULL)
    puts("PASS");
  else
    return (1);

  fputs("pdfioPageDictAddColorSpace(ProPhotoRGB): ", stdout);
  if (pdfioPageDictAddColorSpace(dict, "ProPhotoRGB", cs))
    puts("PASS");
  else
    return (1);

  fputs("pdfioArrayCreateColorFromStandard(sRGB): ", stdout);
  if ((cs = pdfioArrayCreateColorFromStandard(pdf, 3, PDFIO_CS_SRGB)) != NULL)
    puts("PASS");
  else
    return (1);

  fputs("pdfioPageDictAddColorSpace(sRGB): ", stdout);
  if (pdfioPageDictAddColorSpace(dict, "sRGB", cs))
    puts("PASS");
  else
    return (1);

  fputs("pdfioPageDictAddFont(F1): ", stdout);
  if (pdfioPageDictAddFont(dict, "F1", font))
    puts("PASS");
  else
    return (1);

  printf("pdfioFileCreatePage(%d): ", number);

  if ((st = pdfioFileCreatePage(pdf, dict)) != NULL)
    puts("PASS");
  else
    return (1);

  if (write_header_footer(st, "Color Space Test", number))
    goto error;

  fputs("pdfioContentTextBegin(): ", stdout);
  if (pdfioContentTextBegin(st))
    puts("PASS");
  else
    goto error;

  fputs("pdfioContentSetTextFont(\"F1\", 18.0): ", stdout);
  if (pdfioContentSetTextFont(st, "F1", 18.0))
    puts("PASS");
  else
    goto error;

  fputs("pdfioContentTextMoveTo(82, 234): ", stdout);
  if (pdfioContentTextMoveTo(st, 82, 234))
    puts("PASS");
  else
    goto error;

  fputs("pdfioContentTextShow(\"AdobeRGB\"): ", stdout);
  if (pdfioContentTextShow(st, false, "AdobeRGB"))
    puts("PASS");
  else
    goto error;

  fputs("pdfioContentTextMoveTo(234, 0): ", stdout);
  if (pdfioContentTextMoveTo(st, 234, 0))
    puts("PASS");
  else
    goto error;

  fputs("pdfioContentTextShow(\"DisplayP3\"): ", stdout);
  if (pdfioContentTextShow(st, false, "DisplayP3"))
    puts("PASS");
  else
    goto error;

  fputs("pdfioContentTextMoveTo(-234, 216): ", stdout);
  if (pdfioContentTextMoveTo(st, -234, 216))
    puts("PASS");
  else
    goto error;

  fputs("pdfioContentTextShow(\"sRGB\"): ", stdout);
  if (pdfioContentTextShow(st, false, "sRGB"))
    puts("PASS");
  else
    goto error;

  fputs("pdfioContentTextMoveTo(234, 0): ", stdout);
  if (pdfioContentTextMoveTo(st, 234, 0))
    puts("PASS");
  else
    goto error;

  fputs("pdfioContentTextShow(\"ProPhotoRGB\"): ", stdout);
  if (pdfioContentTextShow(st, false, "ProPhotoRGB"))
    puts("PASS");
  else
    goto error;

  fputs("pdfioContentTextMoveTo(-234, 216): ", stdout);
  if (pdfioContentTextMoveTo(st, -234, 216))
    puts("PASS");
  else
    goto error;

  fputs("pdfioContentTextShow(\"DeviceCMYK\"): ", stdout);
  if (pdfioContentTextShow(st, false, "DeviceCMYK"))
    puts("PASS");
  else
    goto error;

  fputs("pdfioContentTextEnd(): ", stdout);
  if (pdfioContentTextEnd(st))
    puts("PASS");
  else
    goto error;

  fputs("pdfioContentSave(): ", stdout);
  if (pdfioContentSave(st))
    puts("PASS");
  else
    goto error;

  fputs("pdfioContentSetFillColorSpace(AdobeRGB): ", stdout);
  if (pdfioContentSetFillColorSpace(st, "AdobeRGB"))
    puts("PASS");
  else
    goto error;

  fputs("pdfioContentMatrixTranslate(82, 90): ", stdout);
  if (pdfioContentMatrixTranslate(st, 82, 90))
    puts("PASS");
  else
    goto error;

  if (write_color_patch(st, false))
    goto error;

  fputs("pdfioContentRestore(): ", stdout);
  if (pdfioContentRestore(st))
    puts("PASS");
  else
    goto error;

  fputs("pdfioContentSave(): ", stdout);
  if (pdfioContentSave(st))
    puts("PASS");
  else
    goto error;

  fputs("pdfioContentSetFillColorSpace(DisplayP3): ", stdout);
  if (pdfioContentSetFillColorSpace(st, "DisplayP3"))
    puts("PASS");
  else
    goto error;

  fputs("pdfioContentMatrixTranslate(316, 90): ", stdout);
  if (pdfioContentMatrixTranslate(st, 316, 90))
    puts("PASS");
  else
    goto error;

  if (write_color_patch(st, false))
    goto error;

  fputs("pdfioContentRestore(): ", stdout);
  if (pdfioContentRestore(st))
    puts("PASS");
  else
    goto error;

  fputs("pdfioContentSave(): ", stdout);
  if (pdfioContentSave(st))
    puts("PASS");
  else
    goto error;

  fputs("pdfioContentSetFillColorSpace(sRGB): ", stdout);
  if (pdfioContentSetFillColorSpace(st, "sRGB"))
    puts("PASS");
  else
    goto error;

  fputs("pdfioContentMatrixTranslate(82, 306): ", stdout);
  if (pdfioContentMatrixTranslate(st, 82, 306))
    puts("PASS");
  else
    goto error;

  if (write_color_patch(st, false))
    goto error;

  fputs("pdfioContentRestore(): ", stdout);
  if (pdfioContentRestore(st))
    puts("PASS");
  else
    goto error;

  fputs("pdfioContentSave(): ", stdout);
  if (pdfioContentSave(st))
    puts("PASS");
  else
    goto error;

  fputs("pdfioContentSetFillColorSpace(ProPhotoRGB): ", stdout);
  if (pdfioContentSetFillColorSpace(st, "ProPhotoRGB"))
    puts("PASS");
  else
    goto error;

  fputs("pdfioContentMatrixTranslate(316, 306): ", stdout);
  if (pdfioContentMatrixTranslate(st, 316, 306))
    puts("PASS");
  else
    goto error;

  if (write_color_patch(st, false))
    goto error;

  fputs("pdfioContentRestore(): ", stdout);
  if (pdfioContentRestore(st))
    puts("PASS");
  else
    goto error;

  fputs("pdfioContentSave(): ", stdout);
  if (pdfioContentSave(st))
    puts("PASS");
  else
    goto error;

  fputs("pdfioContentMatrixTranslate(82, 522): ", stdout);
  if (pdfioContentMatrixTranslate(st, 82, 522))
    puts("PASS");
  else
    goto error;

  if (write_color_patch(st, true))
    goto error;

  fputs("pdfioContentRestore(): ", stdout);
  if (pdfioContentRestore(st))
    puts("PASS");
  else
    goto error;

  fputs("pdfioStreamClose: ", stdout);
  if (pdfioStreamClose(st))
    puts("PASS");
  else
    return (1);

  return (0);

  error:

  pdfioStreamClose(st);
  return (1);
}


//
// 'write_font_test()' - Write a font test page.
//

static int				// O - 1 on failure, 0 on success
write_font_test(pdfio_file_t *pdf,	// I - PDF file
                int          number,	// I - Page number
		pdfio_obj_t  *font,	// I - Page number font
		bool         unicode)	// I - Use Unicode font?
{
  pdfio_dict_t		*dict;		// Page dictionary
  pdfio_stream_t	*st;		// Page contents stream
  pdfio_obj_t		*opensans;	// OpenSans-Regular font
  int			i;		// Looping var
  static const char * const welcomes[] =// "Welcome" in many languages
  {
    "Welcome",
    "Welkom",
    "ḫaṣānu",
    "Mayad-ayad nga pad-abot",
    "Mir se vjên",
    "Mirë se vjen",
    "Wellkumma",
    "Bienveniu",
    "Ghini vinit!",
    "Bienveníu",
    "Miro peicak",
    "Xoş gəlmişsiniz!",
    "Salamat datang",
    "Сәләм бирем!",
    "Menjuah-juah!",
    "Še das d' kemma bisd",
    "Mwaiseni",
    "Maogmáng Pag-abót",
    "Welkam",
    "Dobrodošli",
    "Degemer mat",
    "Benvingut",
    "Maayong pag-abot",
    "Kopisanangan do kinorikatan",
    "Bienvenida",
    "Bien binidu",
    "Bienbenidu",
    "Hóʔą",
    "Boolkhent!",
    "Kopivosian do kinoikatan",
    "Malipayeng Pag-abot!",
    "Vítej",
    "Velkommen",
    "Salâm",
    "Welkom",
    "Emedi",
    "Welkumin",
    "Tere tulemast",
    "Woé zɔ",
    "Bienveníu",
    "Vælkomin",
    "Bula",
    "Tervetuloa",
    "Bienvenue",
    "Wäljkiimen",
    "Wäilkuumen",
    "Wäilkuumen",
    "Wolkom",
    "Benvignût",
    "Benvido",
    "Willkommen",
    "Ἀσπάζομαι!",
    "Καλώς Ήρθες",
    "Tikilluarit",
    "Byen venu",
    "Sannu da zuwa",
    "Aloha",
    "Wayakurua",
    "Dayón",
    "Zoo siab txais tos!",
    "Üdvözlet",
    "Selamat datai",
    "Velkomin",
    "Nnọọ",
    "Selamat datang",
    "Qaimarutin",
    "Fáilte",
    "Benvenuto",
    "Voschata",
    "Murakaza neza",
    "Mauri",
    "Tu be xér hatî ye!",
    "Taŋyáŋ yahí",
    "Salve",
    "Laipni lūdzam",
    "Wilkóm",
    "Sveiki atvykę",
    "Willkamen",
    "Mu amuhezwi",
    "Tukusanyukidde",
    "Wëllkomm",
    "Swagatam",
    "Tonga soa",
    "Selamat datang",
    "Merħba",
    "B’a’ntulena",
    "Failt ort",
    "Haere mai",
    "mai",
    "Pjila’si",
    "Benvegnüu",
    "Ne y kena",
    "Ximopanōltih",
    "Yá'át'ééh",
    "Siyalemukela",
    "Siyalemukela",
    "Bures boahtin",
    "Re a go amogela",
    "Velkommen",
    "Benvengut!",
    "Bon bini",
    "Witam Cię",
    "Bem-vindo",
    "Haykuykuy!",
    "T'aves baxtalo",
    "Bainvegni",
    "Afio mai",
    "Ennidos",
    "Walcome",
    "Fàilte",
    "Mauya",
    "Bon vinutu",
    "Vitaj",
    "Dobrodošli",
    "Soo dhowow",
    "Witaj",
    "Bienvenido",
    "Wilujeng sumping",
    "Karibu",
    "Wamukelekile",
    "Välkommen",
    "Wilkomme",
    "Maligayang pagdating",
    "Maeva",
    "Räxim itegez",
    "Ksolok Bodik Mai",
    "Ulu tons mai",
    "Welkam",
    "Talitali fiefia",
    "Lek oy li la tale",
    "amogetswe",
    "Tempokani",
    "Hoş geldin",
    "Koş geldiniz",
    "Ulufale mai!",
    "Xush kelibsiz",
    "Benvignùo",
    "Tervhen tuldes",
    "Hoan nghênh",
    "Tere tulõmast",
    "Benvnuwe",
    "Croeso",
    "Merhbe",
    "Wamkelekile",
    "Märr-ŋamathirri",
    "Ẹ ku abọ",
    "Kíimak 'oolal",
    "Ngiyakwemukela"
  };


#if 0
  if (unicode)
  {
    fputs("pdfioFileCreateFontObjFromFile(NotoSansJP-Regular.otf): ", stdout);
    if ((opensans = pdfioFileCreateFontObjFromFile(pdf, "testfiles/NotoSansJP-Regular.otf", true)) != NULL)
      puts("PASS");
    else
      return (1);
  }
  else
#endif // 0
  {
    fputs("pdfioFileCreateFontObjFromFile(OpenSans-Regular.ttf): ", stdout);
    if ((opensans = pdfioFileCreateFontObjFromFile(pdf, "testfiles/OpenSans-Regular.ttf", unicode)) != NULL)
      puts("PASS");
    else
      return (1);
  }

  fputs("pdfioDictCreate: ", stdout);
  if ((dict = pdfioDictCreate(pdf)) != NULL)
    puts("PASS");
  else
    return (1);

  fputs("pdfioPageDictAddFont(F1): ", stdout);
  if (pdfioPageDictAddFont(dict, "F1", font))
    puts("PASS");
  else
    return (1);

  fputs("pdfioPageDictAddFont(F2): ", stdout);
  if (pdfioPageDictAddFont(dict, "F2", opensans))
    puts("PASS");
  else
    return (1);

  printf("pdfioFileCreatePage(%d): ", number);

  if ((st = pdfioFileCreatePage(pdf, dict)) != NULL)
    puts("PASS");
  else
    return (1);

  if (write_header_footer(st, unicode ? "Unicode TrueType Font Test" : "CP1252 TrueType Font Test", number))
    goto error;

  fputs("pdfioContentTextBegin(): ", stdout);
  if (pdfioContentTextBegin(st))
    puts("PASS");
  else
    return (1);

  fputs("pdfioContentSetTextFont(\"F2\", 10.0): ", stdout);
  if (pdfioContentSetTextFont(st, "F2", 10.0))
    puts("PASS");
  else
    return (1);

  fputs("pdfioContentSetTextLeading(12.0): ", stdout);
  if (pdfioContentSetTextLeading(st, 12.0))
    puts("PASS");
  else
    goto error;

  fputs("pdfioContentTextMoveTo(36.0, 702.0): ", stdout);
  if (pdfioContentTextMoveTo(st, 36.0, 702.0))
    puts("PASS");
  else
    return (1);

  for (i = 0; i < (int)(sizeof(welcomes) / sizeof(welcomes[0])); i ++)
  {
    if (i > 0 && (i % 50) == 0)
    {
      fputs("pdfioContentTextMoveTo(200.0, 600.0): ", stdout);
      if (pdfioContentTextMoveTo(st, 200.0, 600.0))
	puts("PASS");
      else
	return (1);
    }

    printf("pdfioContentTextShowf(\"%s\"): ", welcomes[i]);
    if (pdfioContentTextShowf(st, unicode, "%s\n", welcomes[i]))
      puts("PASS");
    else
      return (1);
  }

  fputs("pdfioContentTextEnd(): ", stdout);
  if (pdfioContentTextEnd(st))
    puts("PASS");
  else
    return (1);

  fputs("pdfioStreamClose: ", stdout);
  if (pdfioStreamClose(st))
    puts("PASS");
  else
    return (1);

  return (0);

  error:

  pdfioStreamClose(st);
  return (1);
}


//
// 'write_header_footer()' - Write common header and footer text.
//

static int				// O - 1 on failure, 0 on success
write_header_footer(
    pdfio_stream_t *st,			// I - Page content stream
    const char     *title,		// I - Title
    int            number)		// I - Page number
{
  fputs("pdfioContentSetFillColorDeviceGray(0.0): ", stdout);
  if (pdfioContentSetFillColorDeviceGray(st, 0.0))
    puts("PASS");
  else
    return (1);

  fputs("pdfioContentTextBegin(): ", stdout);
  if (pdfioContentTextBegin(st))
    puts("PASS");
  else
    return (1);

  fputs("pdfioContentSetTextFont(\"F1\", 18.0): ", stdout);
  if (pdfioContentSetTextFont(st, "F1", 18.0))
    puts("PASS");
  else
    return (1);

  fputs("pdfioContentTextMoveTo(36.0, 738.0): ", stdout);
  if (pdfioContentTextMoveTo(st, 36.0, 738.0))
    puts("PASS");
  else
    return (1);

  printf("pdfioContentTextShow(\"%s\"): ", title);
  if (pdfioContentTextShow(st, false, title))
    puts("PASS");
  else
    return (1);

  fputs("pdfioContentSetTextFont(\"F1\", 12.0): ", stdout);
  if (pdfioContentSetTextFont(st, "F1", 12.0))
    puts("PASS");
  else
    return (1);

  fputs("pdfioContentTextMoveTo(514.0, -702.0): ", stdout);
  if (pdfioContentTextMoveTo(st, 514.0, -702.0))
    puts("PASS");
  else
    return (1);

  printf("pdfioContentTextShowf(\"%d\"): ", number);
  if (pdfioContentTextShowf(st, false, "%d", number))
    puts("PASS");
  else
    return (1);

  fputs("pdfioContentTextEnd(): ", stdout);
  if (pdfioContentTextEnd(st))
    puts("PASS");
  else
    return (1);

  return (0);
}


//
// 'write_image_object()' - Write an image object using the specified predictor.
//

static pdfio_obj_t *			// O - Image object
write_image_object(
    pdfio_file_t       *pdf,		// I - PDF file
    _pdfio_predictor_t predictor)	// I - Predictor to use
{
  pdfio_dict_t	*dict,			// Image dictionary
		*decode;		// Decode dictionary
  pdfio_obj_t	*obj;			// Image object
  pdfio_stream_t *st;			// Image stream
  int		x, y;			// Coordinates in image
  unsigned char	buffer[768],		// Buffer for image
		*bufptr;		// Pointer into buffer


  // Create the image dictionary...
  if ((dict = pdfioDictCreate(pdf)) == NULL)
    return (NULL);

  pdfioDictSetName(dict, "Type", "XObject");
  pdfioDictSetName(dict, "Subtype", "Image");
  pdfioDictSetNumber(dict, "Width", 256);
  pdfioDictSetNumber(dict, "Height", 256);
  pdfioDictSetNumber(dict, "BitsPerComponent", 8);
  pdfioDictSetName(dict, "ColorSpace", "DeviceRGB");
  pdfioDictSetName(dict, "Filter", "FlateDecode");

  // DecodeParms dictionary...
  if ((decode = pdfioDictCreate(pdf)) == NULL)
    return (NULL);

  pdfioDictSetNumber(decode, "BitsPerComponent", 8);
  pdfioDictSetNumber(decode, "Colors", 3);
  pdfioDictSetNumber(decode, "Columns", 256);
  pdfioDictSetNumber(decode, "Predictor", predictor);
  pdfioDictSetDict(dict, "DecodeParms", decode);

  // Create the image object...
  if ((obj = pdfioFileCreateObj(pdf, dict)) == NULL)
    return (NULL);

  // Create the image stream and write the image...
  if ((st = pdfioObjCreateStream(obj, PDFIO_FILTER_FLATE)) == NULL)
    return (NULL);

  // This creates a useful criss-cross image that highlights predictor errors...
  for (y = 0; y < 256; y ++)
  {
    for (x = 0, bufptr = buffer; x < 256; x ++, bufptr += 3)
    {
      bufptr[0] = (unsigned char)y;
      bufptr[1] = (unsigned char)(y + x);
      bufptr[2] = (unsigned char)(y - x);
    }

    if (!pdfioStreamWrite(st, buffer, sizeof(buffer)))
    {
      pdfioStreamClose(st);
      return (NULL);
    }
  }

  // Close the object and stream...
  pdfioStreamClose(st);

  return (obj);
}


//
// 'write_images_test()' - Write a series of test images.
//

static int				// O - 1 on failure, 0 on success
write_images_test(
    pdfio_file_t *pdf,			// I - PDF file
    int          number,		// I - Page number
    pdfio_obj_t  *font)			// I - Text font
{
  pdfio_dict_t	*dict;			// Page dictionary
  pdfio_stream_t *st;			// Page stream
  _pdfio_predictor_t p;			// Current predictor
  pdfio_obj_t	*noimage,		// No predictor
		*pimages[6];		// Images using PNG predictors
  char		pname[32],		// Image name
		plabel[32];		// Image label


  // Create the images...
  fputs("Create Image (Predictor 1): ", stdout);
  if ((noimage = write_image_object(pdf, _PDFIO_PREDICTOR_NONE)) != NULL)
    puts("PASS");
  else
    return (1);

  for (p = _PDFIO_PREDICTOR_PNG_NONE; p <= _PDFIO_PREDICTOR_PNG_AUTO; p ++)
  {
    printf("Create Image (Predictor %d): ", p);
    if ((pimages[p - _PDFIO_PREDICTOR_PNG_NONE] = write_image_object(pdf, p)) != NULL)
      puts("PASS");
    else
      return (1);
  }

  // Create the page dictionary, object, and stream...
  fputs("pdfioDictCreate: ", stdout);
  if ((dict = pdfioDictCreate(pdf)) != NULL)
    puts("PASS");
  else
    return (1);

  fputs("pdfioPageDictAddImage(1): ", stdout);
  if (pdfioPageDictAddImage(dict, "IM1", noimage))
    puts("PASS");
  else
    return (1);

  for (p = _PDFIO_PREDICTOR_PNG_NONE; p <= _PDFIO_PREDICTOR_PNG_AUTO; p ++)
  {
    printf("pdfioPageDictAddImage(%d): ", p);
    snprintf(pname, sizeof(pname), "IM%d", p);
    if (pdfioPageDictAddImage(dict, pdfioStringCreate(pdf, pname), pimages[p - _PDFIO_PREDICTOR_PNG_NONE]))
      puts("PASS");
    else
      return (1);
  }

  fputs("pdfioPageDictAddFont(F1): ", stdout);
  if (pdfioPageDictAddFont(dict, "F1", font))
    puts("PASS");
  else
    return (1);

  printf("pdfioFileCreatePage(%d): ", number);

  if ((st = pdfioFileCreatePage(pdf, dict)) != NULL)
    puts("PASS");
  else
    return (1);

  if (write_header_footer(st, "Image Predictor Test", number))
    goto error;

  // Draw images
  if (draw_image(st, "IM1", 36, 522, 144, 144, "No Predictor"))
    goto error;

  for (p = _PDFIO_PREDICTOR_PNG_NONE; p <= _PDFIO_PREDICTOR_PNG_AUTO; p ++)
  {
    int i = (int)p - _PDFIO_PREDICTOR_PNG_NONE;

    snprintf(pname, sizeof(pname), "IM%d", p);
    snprintf(plabel, sizeof(plabel), "PNG Predictor %d", p);

    if (draw_image(st, pname, 36 + 180 * (i % 3), 306 - 216 * (i / 3), 144, 144, plabel))
      goto error;
  }

  // Wrap up...
  fputs("pdfioStreamClose: ", stdout);
  if (pdfioStreamClose(st))
    puts("PASS");
  else
    return (1);

  return (0);

  error:

  pdfioStreamClose(st);
  return (1);
}


//
// 'write_jpeg_test()' - Write a page with a JPEG image to a PDF file.
//

static int				// O - 1 on failure, 0 on success
write_jpeg_test(pdfio_file_t *pdf,	// I - PDF file
                const char   *title,	// I - Page title
		int          number,	// I - Page number
		pdfio_obj_t  *font,	// I - Text font
		pdfio_obj_t  *image)	// I - Image to draw
{
  pdfio_dict_t		*dict;		// Page dictionary
  pdfio_stream_t	*st;		// Page contents stream
  double		width,		// Width of image
			height;		// Height of image
  double		swidth,		// Scaled width
			sheight,	// Scaled height
			tx,		// X offset
			ty;		// Y offset


  // Create the page dictionary, object, and stream...
  fputs("pdfioDictCreate: ", stdout);
  if ((dict = pdfioDictCreate(pdf)) != NULL)
    puts("PASS");
  else
    return (1);

  fputs("pdfioPageDictAddImage: ", stdout);
  if (pdfioPageDictAddImage(dict, "IM1", image))
    puts("PASS");
  else
    return (1);

  fputs("pdfioPageDictAddFont(F1): ", stdout);
  if (pdfioPageDictAddFont(dict, "F1", font))
    puts("PASS");
  else
    return (1);

  printf("pdfioFileCreatePage(%d): ", number);

  if ((st = pdfioFileCreatePage(pdf, dict)) != NULL)
    puts("PASS");
  else
    return (1);

  if (write_header_footer(st, title, number))
    goto error;

  // Calculate the scaled size of the image...
  fputs("pdfioImageGetWidth(): ", stdout);
  if ((width = pdfioImageGetWidth(image)) > 0.0)
    puts("PASS");
  else
    goto error;

  fputs("pdfioImageGetHeight(): ", stdout);
  if ((height = pdfioImageGetHeight(image)) > 0.0)
    puts("PASS");
  else
    goto error;

  swidth  = 400.0;
  sheight = swidth * height / width;
  if (sheight > 500.0)
  {
    sheight = 500.0;
    swidth  = sheight * width / height;
  }

  tx = 0.5 * (595.28 - swidth);
  ty = 0.5 * (792 - sheight);

  // Show "raw" content (a bordered box for the image...)
  fputs("pdfioStreamPrintf(...): ", stdout);
  if (pdfioStreamPrintf(st,
                       "1 0 0 RG 0 g 5 w\n"
                       "%g %g %g %g re %g %g %g %g re B*\n", tx - 36, ty - 36, swidth + 72, sheight + 72, tx - 1, ty - 1, swidth + 2, sheight + 2))
    puts("PASS");
  else
    goto error;

  // Draw the image inside the border box...
  printf("pdfioContentDrawImage(\"IM1\", x=%g, y=%g, w=%g, h=%g): ", tx, ty, swidth, sheight);
  if (pdfioContentDrawImage(st, "IM1", tx, ty, swidth, sheight))
    puts("PASS");
  else
    goto error;

  // Close the page stream/object...
  fputs("pdfioStreamClose: ", stdout);
  if (pdfioStreamClose(st))
    puts("PASS");
  else
    return (1);

  return (0);

  error:

  pdfioStreamClose(st);
  return (1);
}


//
// 'write_png_test()' - Write a page of PNG test images.
//

static int				// O - 0 on success, 1 on failure
write_png_test(pdfio_file_t *pdf,		// I - PDF file
          int          number,		// I - Page number
          pdfio_obj_t  *font)		// I - Page number font
{
  pdfio_dict_t		*dict;		// Page dictionary
  pdfio_stream_t	*st;		// Page contents stream
  pdfio_obj_t		*color,		// pdfio-color.png
			*gray,		// pdfio-gray.png
			*indexed;	// pdfio-indexed.png


  // Import the PNG test images
  fputs("pdfioFileCreateImageObjFromFile(\"testfiles/pdfio-color.png\"): ", stdout);
  if ((color = pdfioFileCreateImageObjFromFile(pdf, "testfiles/pdfio-color.png", false)) != NULL)
    puts("PASS");
  else
    return (1);

  fputs("pdfioFileCreateImageObjFromFile(\"testfiles/pdfio-gray.png\"): ", stdout);
  if ((gray = pdfioFileCreateImageObjFromFile(pdf, "testfiles/pdfio-gray.png", false)) != NULL)
    puts("PASS");
  else
    return (1);

  fputs("pdfioFileCreateImageObjFromFile(\"testfiles/pdfio-indexed.png\"): ", stdout);
  if ((indexed = pdfioFileCreateImageObjFromFile(pdf, "testfiles/pdfio-indexed.png", false)) != NULL)
    puts("PASS");
  else
    return (1);

  // Create the page dictionary, object, and stream...
  fputs("pdfioDictCreate: ", stdout);
  if ((dict = pdfioDictCreate(pdf)) != NULL)
    puts("PASS");
  else
    return (1);

  fputs("pdfioPageDictAddImage(color): ", stdout);
  if (pdfioPageDictAddImage(dict, "IM1", color))
    puts("PASS");
  else
    return (1);

  fputs("pdfioPageDictAddImage(gray): ", stdout);
  if (pdfioPageDictAddImage(dict, "IM2", gray))
    puts("PASS");
  else
    return (1);

  fputs("pdfioPageDictAddImage(indexed): ", stdout);
  if (pdfioPageDictAddImage(dict, "IM3", indexed))
    puts("PASS");
  else
    return (1);

  fputs("pdfioPageDictAddFont(F1): ", stdout);
  if (pdfioPageDictAddFont(dict, "F1", font))
    puts("PASS");
  else
    return (1);

  printf("pdfioFileCreatePage(%d): ", number);

  if ((st = pdfioFileCreatePage(pdf, dict)) != NULL)
    puts("PASS");
  else
    return (1);

  if (write_header_footer(st, "PNG Image Test Page", number))
    goto error;

  // Show content...
  fputs("pdfioContentTextBegin(): ", stdout);
  if (pdfioContentTextBegin(st))
    puts("PASS");
  else
    goto error;

  fputs("pdfioContentSetTextFont(\"F1\", 18.0): ", stdout);
  if (pdfioContentSetTextFont(st, "F1", 18.0))
    puts("PASS");
  else
    goto error;

  fputs("pdfioContentTextMoveTo(36.0, 342.0): ", stdout);
  if (pdfioContentTextMoveTo(st, 36.0, 342.0))
    puts("PASS");
  else
    goto error;

  fputs("pdfioContentTextShow(\"PNG RGB Color\"): ", stdout);
  if (pdfioContentTextShow(st, false, "PNG RGB Color"))
    puts("PASS");
  else
    goto error;

  fputs("pdfioContentTextMoveTo(288.0, 0.0): ", stdout);
  if (pdfioContentTextMoveTo(st, 288.0, 0.0))
    puts("PASS");
  else
    goto error;

  fputs("pdfioContentTextShow(\"PNG Gray\"): ", stdout);
  if (pdfioContentTextShow(st, false, "PNG Gray"))
    puts("PASS");
  else
    goto error;

  fputs("pdfioContentTextMoveTo(-288.0, 288.0): ", stdout);
  if (pdfioContentTextMoveTo(st, -288.0, 288.0))
    puts("PASS");
  else
    goto error;

  fputs("pdfioContentTextShow(\"PNG Indexed\"): ", stdout);
  if (pdfioContentTextShow(st, false, "PNG Indexed"))
    puts("PASS");
  else
    goto error;

  fputs("pdfioContentTextEnd(): ", stdout);
  if (pdfioContentTextEnd(st))
    puts("PASS");
  else
    goto error;

  fputs("pdfioContentDrawImage(\"IM1\"): ", stdout);
  if (pdfioContentDrawImage(st, "IM1", 36, 108, 216, 216))
    puts("PASS");
  else
    goto error;

  fputs("pdfioContentDrawImage(\"IM2\"): ", stdout);
  if (pdfioContentDrawImage(st, "IM2", 324, 108, 216, 216))
    puts("PASS");
  else
    goto error;

  fputs("pdfioContentDrawImage(\"IM3\"): ", stdout);
  if (pdfioContentDrawImage(st, "IM3", 36, 396, 216, 216))
    puts("PASS");
  else
    goto error;

  fputs("pdfioContentSetFillColorDeviceRGB(0, 1, 1): ", stdout);
  if (pdfioContentSetFillColorDeviceRGB(st, 0.0, 1.0, 1.0))
    puts("PASS");
  else
    goto error;

  fputs("pdfioContentPathRect(315, 387, 234, 234): ", stdout);
  if (pdfioContentPathRect(st, 315, 387, 234, 234))
    puts("PASS");
  else
    goto error;

  fputs("pdfioContentFill(false): ", stdout);
  if (pdfioContentFill(st, false))
    puts("PASS");
  else
    goto error;

  fputs("pdfioContentDrawImage(\"IM3\"): ", stdout);
  if (pdfioContentDrawImage(st, "IM3", 324, 396, 216, 216))
    puts("PASS");
  else
    goto error;

  // Close the object and stream...
  fputs("pdfioStreamClose: ", stdout);
  if (pdfioStreamClose(st))
    puts("PASS");
  else
    return (1);

  return (0);

  error:

  pdfioStreamClose(st);
  return (1);
}


//
// 'write_text_test()' - Print a plain text file.
//

static int				// O - 0 on success, 1 on failure
write_text_test(pdfio_file_t *pdf,		// I - PDF file
           int          first_page,	// I - First page number
           pdfio_obj_t  *font,		// I - Page number font
           const char   *filename)	// I - File to print
{
  pdfio_obj_t		*courier;	// Courier font
  pdfio_dict_t		*dict;		// Page dictionary
  FILE			*fp;		// Print file
  char			line[1024];	// Line from file
  int			page,		// Current page number
			plinenum,	// Current line number on page
			flinenum;	// Current line number in file
  pdfio_stream_t	*st = NULL;	// Page contents stream


  // Create text font...
  fputs("pdfioFileCreateFontObjFromBase(\"Courier\"): ", stdout);
  if ((courier = pdfioFileCreateFontObjFromBase(pdf, "Courier")) != NULL)
    puts("PASS");
  else
    return (1);

  // Create the page dictionary...
  fputs("pdfioDictCreate: ", stdout);
  if ((dict = pdfioDictCreate(pdf)) != NULL)
    puts("PASS");
  else
    return (1);

  fputs("pdfioPageDictAddFont(F1): ", stdout);
  if (pdfioPageDictAddFont(dict, "F1", font))
    puts("PASS");
  else
    return (1);

  fputs("pdfioPageDictAddFont(F2): ", stdout);
  if (pdfioPageDictAddFont(dict, "F2", courier))
    puts("PASS");
  else
    return (1);

  // Open the print file...
  if ((fp = fopen(filename, "r")) == NULL)
  {
    printf("Unable to open \"%s\": %s\n", filename, strerror(errno));
    return (1);
  }

  page     = first_page;
  plinenum = 0;
  flinenum = 0;

  while (fgets(line, sizeof(line), fp))
  {
    flinenum ++;

    if (plinenum == 0)
    {
      printf("pdfioFileCreatePage(%d): ", page);

      if ((st = pdfioFileCreatePage(pdf, dict)) != NULL)
	puts("PASS");
      else
        goto error;

      if (write_header_footer(st, "README.md", page))
	goto error;

      page ++;
      plinenum ++;

      fputs("pdfioContentTextBegin(): ", stdout);
      if (pdfioContentTextBegin(st))
	puts("PASS");
      else
	goto error;

      fputs("pdfioContentSetTextFont(\"F2\", 10.0): ", stdout);
      if (pdfioContentSetTextFont(st, "F2", 10.0))
	puts("PASS");
      else
	goto error;

      fputs("pdfioContentSetTextLeading(12.0): ", stdout);
      if (pdfioContentSetTextLeading(st, 12.0))
	puts("PASS");
      else
	goto error;

      fputs("pdfioContentTextMoveTo(36.0, 708.0): ", stdout);
      if (pdfioContentTextMoveTo(st, 36.0, 708.0))
	puts("PASS");
      else
	goto error;
    }

    if (!pdfioContentSetFillColorDeviceGray(st, 0.75))
      goto error;
    if (!pdfioContentTextShowf(st, false, "%3d  ", flinenum))
      goto error;
    if (!pdfioContentSetFillColorDeviceGray(st, 0.0))
      goto error;
    if (strlen(line) > 81)
    {
      char	temp[82];	// Temporary string

      memcpy(temp, line, 80);
      temp[80] = '\n';
      temp[81] = '\0';

      if (!pdfioContentTextShow(st, false, temp))
        goto error;

      if (!pdfioContentTextShowf(st, false, "     %s", line + 80))
        goto error;

      plinenum ++;
    }
    else if (!pdfioContentTextShow(st, false, line))
      goto error;

    plinenum ++;
    if (plinenum >= 56)
    {
      fputs("pdfioContentTextEnd(): ", stdout);
      if (pdfioContentTextEnd(st))
	puts("PASS");
      else
	goto error;

      fputs("pdfioStreamClose: ", stdout);
      if (pdfioStreamClose(st))
	puts("PASS");
      else
	goto error;

      st       = NULL;
      plinenum = 0;
    }
  }

  if (plinenum > 0)
  {
    fputs("pdfioContentTextEnd(): ", stdout);
    if (pdfioContentTextEnd(st))
      puts("PASS");
    else
      goto error;

    fputs("pdfioStreamClose: ", stdout);
    if (pdfioStreamClose(st))
      puts("PASS");
    else
      return (1);
  }

  fclose(fp);

  return (0);

  error:

  fclose(fp);
  pdfioStreamClose(st);
  return (1);
}


//
// 'write_unit_file()' - Write a unit test file.
//

static int				// O - Exit status
write_unit_file(
    pdfio_file_t *inpdf,		// I - Input PDF file
    pdfio_file_t *outpdf,		// I - Output PDF file
    size_t       *num_pages,		// O - Number of pages
    size_t       *first_image)		// O - First image object
{
  const char		*s;		// String buffer
  pdfio_obj_t		*color_jpg,	// color.jpg image
			*gray_jpg,	// gray.jpg image
			*helvetica,	// Helvetica font
			*page;		// Page from test PDF file


  // Set info values...
  fputs("pdfioFileGet/SetAuthor: ", stdout);
  pdfioFileSetAuthor(outpdf, "Michael R Sweet");
  if ((s = pdfioFileGetAuthor(outpdf)) != NULL && !strcmp(s, "Michael R Sweet"))
  {
    puts("PASS");
  }
  else if (s)
  {
    printf("FAIL (got '%s', expected 'Michael R Sweet')\n", s);
    return (1);
  }
  else
  {
    puts("FAIL (got NULL, expected 'Michael R Sweet')");
    return (1);
  }

  fputs("pdfioFileGet/SetCreator: ", stdout);
  pdfioFileSetCreator(outpdf, "testpdfio");
  if ((s = pdfioFileGetCreator(outpdf)) != NULL && !strcmp(s, "testpdfio"))
  {
    puts("PASS");
  }
  else if (s)
  {
    printf("FAIL (got '%s', expected 'testpdfio')\n", s);
    return (1);
  }
  else
  {
    puts("FAIL (got NULL, expected 'testpdfio')");
    return (1);
  }

  fputs("pdfioFileGet/SetKeywords: ", stdout);
  pdfioFileSetKeywords(outpdf, "one fish,two fish,red fish,blue fish");
  if ((s = pdfioFileGetKeywords(outpdf)) != NULL && !strcmp(s, "one fish,two fish,red fish,blue fish"))
  {
    puts("PASS");
  }
  else if (s)
  {
    printf("FAIL (got '%s', expected 'one fish,two fish,red fish,blue fish')\n", s);
    return (1);
  }
  else
  {
    puts("FAIL (got NULL, expected 'one fish,two fish,red fish,blue fish')");
    return (1);
  }

  fputs("pdfioFileGet/SetSubject: ", stdout);
  pdfioFileSetSubject(outpdf, "Unit test document");
  if ((s = pdfioFileGetSubject(outpdf)) != NULL && !strcmp(s, "Unit test document"))
  {
    puts("PASS");
  }
  else if (s)
  {
    printf("FAIL (got '%s', expected 'Unit test document')\n", s);
    return (1);
  }
  else
  {
    puts("FAIL (got NULL, expected 'Unit test document')");
    return (1);
  }

  fputs("pdfioFileGet/SetTitle: ", stdout);
  pdfioFileSetTitle(outpdf, "Test Document");
  if ((s = pdfioFileGetTitle(outpdf)) != NULL && !strcmp(s, "Test Document"))
  {
    puts("PASS");
  }
  else if (s)
  {
    printf("FAIL (got '%s', expected 'Test Document')\n", s);
    return (1);
  }
  else
  {
    puts("FAIL (got NULL, expected 'Test Document')");
    return (1);
  }

  // Create some image objects...
  fputs("pdfioFileCreateImageObjFromFile(\"testfiles/color.jpg\"): ", stdout);
  if ((color_jpg = pdfioFileCreateImageObjFromFile(outpdf, "testfiles/color.jpg", true)) != NULL)
    puts("PASS");
  else
    return (1);

  fputs("pdfioFileCreateImageObjFromFile(\"testfiles/gray.jpg\"): ", stdout);
  if ((gray_jpg = pdfioFileCreateImageObjFromFile(outpdf, "testfiles/gray.jpg", true)) != NULL)
    puts("PASS");
  else
    return (1);

  // Create fonts...
  fputs("pdfioFileCreateFontObjFromBase(\"Helvetica\"): ", stdout);
  if ((helvetica = pdfioFileCreateFontObjFromBase(outpdf, "Helvetica")) != NULL)
    puts("PASS");
  else
    return (1);

  // Copy the first page from the test PDF file...
  fputs("pdfioFileGetPage(0): ", stdout);
  if ((page = pdfioFileGetPage(inpdf, 0)) != NULL)
    puts("PASS");
  else
    return (1);

  fputs("pdfioPageCopy(first page): ", stdout);
  if (pdfioPageCopy(outpdf, page))
    puts("PASS");
  else
    return (1);

  // Write a page with a color image...
  if (write_jpeg_test(outpdf, "Color JPEG Test", 2, helvetica, color_jpg))
    return (1);

  // Copy the third page from the test PDF file...
  fputs("pdfioFileGetPage(2): ", stdout);
  if ((page = pdfioFileGetPage(inpdf, 2)) != NULL)
    puts("PASS");
  else
    return (1);

  fputs("pdfioPageCopy(third page): ", stdout);
  if (pdfioPageCopy(outpdf, page))
    puts("PASS");
  else
    return (1);

  // Write a page with a grayscale image...
  if (write_jpeg_test(outpdf, "Grayscale JPEG Test", 4, helvetica, gray_jpg))
    return (1);

  // Write a page with PNG images...
  if (write_png_test(outpdf, 5, helvetica))
    return (1);

  // Write a page that tests multiple color spaces...
  if (write_color_test(outpdf, 6, helvetica))
    return (1);

  // Write a page with test images...
  *first_image = pdfioFileGetNumObjs(outpdf) + 1;
  if (write_images_test(outpdf, 7, helvetica))
    return (1);

  // Write a page width alpha (soft masks)...
  if (write_alpha_test(outpdf, 8, helvetica))
    return (1);

  // Test TrueType fonts...
  if (write_font_test(outpdf, 9, helvetica, false))
    return (1);

  if (write_font_test(outpdf, 10, helvetica, true))
    return (1);

  // Print this text file...
  if (write_text_test(outpdf, 11, helvetica, "README.md"))
    return (1);

  fputs("pdfioFileGetNumPages: ", stdout);
  if ((*num_pages = pdfioFileGetNumPages(outpdf)) > 0)
  {
    printf("PASS (%lu)\n", (unsigned long)*num_pages);
  }
  else
  {
    puts("FAIL");
    return (1);
  }

  // Close the new PDF file...
  fputs("pdfioFileClose(...): ", stdout);
  if (pdfioFileClose(outpdf))
    puts("PASS");
  else
    return (1);

  return (0);
}
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       This project references NuGet package(s) that are missing on this computer. Use NuGet Package Restore to download them.  For more information, see http://go.microsoft.com/fwlink/?LinkID=322105. The missing file is {0}.
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       {4FC737F1-C7A5-4376-A066-2A32D752A2FF}
       cpp;c;cc;cxx;c++;cppm;ixx;def;odl;idl;hpj;bat;asm;asmx
    
     
       {93995380-89BD-4b04-88EB-625FBE52EBFB}
       h;hh;hpp;hxx;h++;hm;inl;inc;ipp;xsd
    
     
       {67DA6AB6-F800-4c08-8B7A-83BB121AAD01}
       rc;ico;cur;bmp;dlg;rc2;rct;bin;rgs;gif;jpg;jpeg;jpe;resx;tiff;tif;png;wav;mfcribbon-ms
    
  
   
     
       Source Files
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michaelrsweet-pdfio-db93555/ttf.c
//
// Implementation file for TTF library
//
//     https://github.com/michaelrsweet/ttf
//
// Copyright © 2018-2021 by Michael R Sweet.
//
// Licensed under Apache License v2.0.  See the file "LICENSE" for more
// information.
//

//
// Include necessary headers...
//

#ifdef _WIN32
#  define _CRT_SECURE_NO_WARNINGS
#endif // _WIN32

#include "ttf.h"
#include <errno.h>
#include <stdio.h>
#include <stdlib.h>
#include <stdarg.h>
#include <string.h>
#include <fcntl.h>

#ifdef _WIN32
#  include <io.h>
#  include <direct.h>

//
// Microsoft renames the POSIX functions to _name, and introduces
// a broken compatibility layer using the original names.  As a result,
// random crashes can occur when, for example, strdup() allocates memory
// from a different heap than used by malloc() and free().
//
// To avoid moronic problems like this, we #define the POSIX function
// names to the corresponding non-standard Microsoft names.
//

#  define access	_access
#  define close		_close
#  define fileno	_fileno
#  define lseek		_lseek
#  define mkdir(d,p)	_mkdir(d)
#  define open		_open
#  define read		_read
#  define rmdir		_rmdir
#  define snprintf	_snprintf
#  define strdup	_strdup
#  define unlink	_unlink
#  define vsnprintf	_vsnprintf
#  define write		_write

//
// Map various parameters for POSIX...
//

#  define F_OK		00
#  define W_OK		02
#  define R_OK		04
#  define O_BINARY	_O_BINARY
#  define O_RDONLY	_O_RDONLY
#  define O_WRONLY	_O_WRONLY
#  define O_CREAT	_O_CREAT
#  define O_TRUNC	_O_TRUNC

typedef __int64 ssize_t;		// POSIX type not present on Windows...

#else
#  include <unistd.h>
#  define O_BINARY	0
#endif // _WIN32


//
// DEBUG is typically defined for debug builds.  TTF_DEBUG maps to printf when
// DEBUG is defined and is a no-op otherwise...
//

#ifdef DEBUG
#  define TTF_DEBUG(...) fprintf(stderr, __VA_ARGS__)
#else
#  define TTF_DEBUG(...)
#endif // DEBUG


//
// TTF_FORMAT_ARGS tells the compiler to validate printf-style format
// arguments, producing warnings when there are issues...
//

#if defined(__has_extension) || defined(__GNUC__)
#  define TTF_FORMAT_ARGS(a,b) __attribute__ ((__format__(__printf__, a, b)))
#else
#  define TTF_FORMAT_ARGS(a,b)
#endif // __has_extension || __GNUC__


//
// Constants...
//

#define TTF_FONT_MAX_CHAR	262144	// Maximum number of character values


//
// TTF/OFF tag constants...
//

#define TTF_OFF_cmap	0x636d6170	// Character to glyph mapping
#define TTF_OFF_head	0x68656164	// Font header
#define TTF_OFF_hhea	0x68686561	// Horizontal header
#define TTF_OFF_hmtx	0x686d7478	// Horizontal metrics
#define TTF_OFF_maxp	0x6d617870	// Maximum profile
#define TTF_OFF_name	0x6e616d65	// Naming table
#define TTF_OFF_OS_2	0x4f532f32	// OS/2 and Windows specific metrics
#define TTF_OFF_post	0x706f7374	// PostScript information

#define TTF_OFF_Unicode	0	// Unicode platform ID

#define TTF_OFF_Mac		1	// Macintosh platform ID
#define TTF_OFF_Mac_Roman	0	// Macintosh Roman encoding ID
#define TTF_OFF_Mac_USEnglish	0	// Macintosh US English language ID

#define TTF_OFF_Windows	3	// Windows platform ID
#define TTF_OFF_Windows_English 9	// Windows English language ID base
#define TTF_OFF_Windows_UCS2	1	// Windows UCS-2 encoding
#define TTF_OFF_Windows_UCS4	10	// Windows UCS-4 encoding

#define TTF_OFF_Copyright	0	// Copyright naming string
#define TTF_OFF_FontFamily	1	// Font family naming string ("Arial")
#define TTF_OFF_FontSubfamily	2	// Font sub-family naming string ("Bold")
#define TTF_OFF_FontFullName	4	// Font full name ("Arial Bold")
#define TTF_OFF_FontVersion	5	// Font version number
#define TTF_OFF_PostScriptName	6	// Font PostScript name


//
// Local types...
//

typedef struct _ttf_metric_s		//*** Font metric information ****/
{
  short		width,			// Advance width
		left_bearing;		// Left side bearing
} _ttf_metric_t;

typedef struct _ttf_off_dir_s		// OFF/TTF directory entry
{
  unsigned	tag;			// Table identifier
  unsigned	checksum;		// Checksum of table
  unsigned	offset;			// Offset from the beginning of the file
  unsigned	length;			// Length
} _ttf_off_dir_t;

typedef struct _ttf_off_table_s		// OFF/TTF offset table
{
  int		num_entries;		// Number of table entries
  _ttf_off_dir_t *entries;		// Table entries
} _ttf_off_table_t;

typedef struct _ttf_off_name_s		// OFF/TTF name string
{
  unsigned short platform_id,		// Platform identifier
		encoding_id,		// Encoding identifier
		language_id,		// Language identifier
		name_id,		// Name identifier
		length,			// Length of string
		offset;			// Offset from start of storage area
} _ttf_off_name_t;

typedef struct _ttf_off_names_s		// OFF/TTF naming table
{
  int		num_names;		// Number of names
  _ttf_off_name_t *names;		// Names
  unsigned char	*storage;		// Storage area
  unsigned	storage_size;		// Size of storage area
} _ttf_off_names_t;

struct _ttf_s
{
  int		fd;			// File descriptor
  size_t	idx;			// Font number in file
  ttf_err_cb_t	err_cb;			// Error callback, if any
  void		*err_data;		// Error callback data
  _ttf_off_table_t table;		// Offset table
  _ttf_off_names_t names;		// Names
  size_t	num_fonts;		// Number of fonts in this file
  char		*copyright;		// Copyright string
  char		*family;		// Font family string
  char		*postscript_name;	// PostScript name string
  char		*version;		// Font version string
  bool		is_fixed;		// Is this a fixed-width font?
  int		max_char,		// Last character in font
		min_char;		// First character in font
  size_t	num_cmap;		// Number of entries in glyph map
  int		*cmap;			// Unicode character to glyph map
  _ttf_metric_t	*widths[TTF_FONT_MAX_CHAR / 256];
					// Character metrics (sparse array)
  float		units;			// Width units
  short		ascent,			// Maximum ascent above baseline
		descent,		// Maximum descent below baseline
		cap_height,		// "A" height
		x_height,		// "x" height
		x_max,			// Bounding box
		x_min,
		y_max,
		y_min,
		weight;			// Font weight
  float		italic_angle;		// Angle of italic text
  ttf_stretch_t	stretch;		// Font stretch value
  ttf_style_t	style;			// Font style
};

typedef struct _ttf_off_cmap4_s		// Format 4 cmap table
{
  unsigned short startCode,		// First character
		endCode,		// Last character
		idRangeOffset;		// Offset for range (modulo 65536)
  short		idDelta;		// Delta for range (modulo 65536)
} _ttf_off_cmap4_t;

typedef struct _ttf_off_cmap12_s	// Format 12 cmap table
{
  unsigned	startCharCode,		// First character
		endCharCode,		// Last character
		startGlyphID;		// Glyph index for the first character
} _ttf_off_cmap12_t;

typedef struct _ttf_off_cmap13_s	// Format 13 cmap table
{
  unsigned	startCharCode,		// First character
		endCharCode,		// Last character
		glyphID;		// Glyph index for all characters
} _ttf_off_cmap13_t;

typedef struct _ttf_off_head_s		// Font header
{
  unsigned short unitsPerEm;		// Units for widths/coordinates
  short		xMin,			// Bounding box of all glyphs
		yMin,
		xMax,
		yMax;
  unsigned short macStyle;		// Mac style bits
} _ttf_off_head_t;

#define TTF_OFF_macStyle_Bold		0x01
#define TTF_OFF_macStyle_Italic	0x02
#define TTF_OFF_macStyle_Underline	0x04
#define TTF_OFF_macStyle_Outline	0x08
#define TTF_OFF_macStyle_Shadow	0x10
#define TTF_OFF_macStyle_Condensed	0x20
#define TTF_OFF_macStyle_Extended	0x40

typedef struct _ttf_off_hhea_s		// Horizontal header
{
  short		ascender,		// Ascender
		descender;		// Descender
  int		numberOfHMetrics;	// Number of horizontal metrics
} _ttf_off_hhea_t;

typedef struct _ttf_off_os_2_s		// OS/2 information
{
  unsigned short usWeightClass,		// Font weight
		usWidthClass,		// Font weight
		fsType;			// Type bits
  short		sTypoAscender,		// Ascender
		sTypoDescender,		// Descender
		sxHeight,		// xHeight
		sCapHeight;		// CapHeight
} _ttf_off_os_2_t;

typedef struct _ttf_off_post_s		// PostScript information
{
  float		italicAngle;		// Italic angle
  unsigned	isFixedPitch;		// Fixed-width font?
} _ttf_off_post_t;


//
// Local functions...
//

static char	*copy_name(ttf_t *font, unsigned name_id);
static void	errorf(ttf_t *font, const char *message, ...) TTF_FORMAT_ARGS(2,3);
static bool	read_cmap(ttf_t *font);
static bool	read_head(ttf_t *font, _ttf_off_head_t *head);
static bool	read_hhea(ttf_t *font, _ttf_off_hhea_t *hhea);
static _ttf_metric_t *read_hmtx(ttf_t *font, _ttf_off_hhea_t *hhea);
static int	read_maxp(ttf_t *font);
static bool	read_names(ttf_t *font);
static bool	read_os_2(ttf_t *font, _ttf_off_os_2_t *os_2);
static bool	read_post(ttf_t *font, _ttf_off_post_t *post);
static int	read_short(ttf_t *font);
static bool	read_table(ttf_t *font);
static unsigned	read_ulong(ttf_t *font);
static int	read_ushort(ttf_t *font);
static unsigned	seek_table(ttf_t *font, unsigned tag, unsigned offset, bool required);


//
// 'ttfCreate()' - Create a new font object for the named font family.
//

ttf_t *					// O - New font object
ttfCreate(const char   *filename,	// I - Filename
          size_t       idx,		// I - Font number to create in collection (0-based)
          ttf_err_cb_t err_cb,		// I - Error callback or `NULL` to log to stderr
          void         *err_data)	// I - Error callback data
{
  ttf_t			*font = NULL;	// New font object
  size_t		i;		// Looping var
  _ttf_metric_t		*widths = NULL;	// Glyph metrics
  _ttf_off_head_t	head;		// head table
  _ttf_off_hhea_t	hhea;		// hhea table
  _ttf_off_os_2_t	os_2;		// OS/2 table
  _ttf_off_post_t	post;		// PostScript table


  TTF_DEBUG("ttfCreate(filename=\"%s\", idx=%u, err_cb=%p, err_data=%p)\n", filename, (unsigned)idx, err_cb, err_data);

  // Range check input..
  if (!filename)
  {
    errno = EINVAL;
    return (NULL);
  }

  // Allocate memory...
  if ((font = (ttf_t *)calloc(1, sizeof(ttf_t))) == NULL)
    return (NULL);

  font->idx      = idx;
  font->err_cb   = err_cb;
  font->err_data = err_data;

  // Open the font file...
  if ((font->fd = open(filename, O_RDONLY | O_BINARY)) < 0)
  {
    errorf(font, "Unable to open '%s': %s", filename, strerror(errno));
    goto error;
  }

  TTF_DEBUG("ttfCreate: fd=%d\n", font->fd);

  // Read the table of contents and the identifying names...
  if (!read_table(font))
    goto error;

  TTF_DEBUG("ttfCreate: num_entries=%d\n", font->table.num_entries);

  if (!read_names(font))
    goto error;

  TTF_DEBUG("ttfCreate: num_names=%d\n", font->names.num_names);

  // Copy key font meta data strings...
  font->copyright       = copy_name(font, TTF_OFF_Copyright);
  font->family          = copy_name(font, TTF_OFF_FontFamily);
  font->postscript_name = copy_name(font, TTF_OFF_PostScriptName);
  font->version         = copy_name(font, TTF_OFF_FontVersion);

  if (read_post(font, &post))
  {
    font->italic_angle = post.italicAngle;
    font->is_fixed     = post.isFixedPitch != 0;
  }

  TTF_DEBUG("ttfCreate: copyright=\"%s\"\n", font->copyright);
  TTF_DEBUG("ttfCreate: family=\"%s\"\n", font->family);
  TTF_DEBUG("ttfCreate: postscript_name=\"%s\"\n", font->postscript_name);
  TTF_DEBUG("ttfCreate: version=\"%s\"\n", font->version);
  TTF_DEBUG("ttfCreate: italic_angle=%g\n", font->italic_angle);
  TTF_DEBUG("ttfCreate: is_fixed=%s\n", font->is_fixed ? "true" : "false");

  if (!read_cmap(font))
    goto error;

  if (!read_head(font, &head))
    goto error;

  font->units = (float)head.unitsPerEm;
  font->x_max = head.xMax;
  font->x_min = head.xMin;
  font->y_max = head.yMax;
  font->y_min = head.yMin;

  if (head.macStyle & TTF_OFF_macStyle_Italic)
  {
    if (font->postscript_name && strstr(font->postscript_name, "Oblique"))
      font->style = TTF_STYLE_OBLIQUE;
    else
      font->style = TTF_STYLE_ITALIC;
  }
  else
    font->style = TTF_STYLE_NORMAL;

  if (!read_hhea(font, &hhea))
    goto error;

  font->ascent  = hhea.ascender;
  font->descent = hhea.descender;

  if (read_maxp(font) < 0)
    goto error;

  if (hhea.numberOfHMetrics > 0)
  {
    if ((widths = read_hmtx(font, &hhea)) == NULL)
      goto error;
  }
  else
  {
    errorf(font, "Number of horizontal metrics is 0.");
    goto error;
  }

  if (read_os_2(font, &os_2))
  {
    // Copy key values from OS/2 table...
    static const ttf_stretch_t widths[] =
    {
      TTF_STRETCH_ULTRA_CONDENSED,	// ultra-condensed
      TTF_STRETCH_EXTRA_CONDENSED,	// extra-condensed
      TTF_STRETCH_CONDENSED,		// condensed
      TTF_STRETCH_SEMI_CONDENSED,	// semi-condensed
      TTF_STRETCH_NORMAL,		// normal
      TTF_STRETCH_SEMI_EXPANDED,	// semi-expanded
      TTF_STRETCH_EXPANDED,		// expanded
      TTF_STRETCH_EXTRA_EXPANDED,	// extra-expanded
      TTF_STRETCH_ULTRA_EXPANDED	// ultra-expanded
    };

    if (os_2.usWidthClass >= 1 && os_2.usWidthClass <= (int)(sizeof(widths) / sizeof(widths[0])))
      font->stretch = widths[os_2.usWidthClass - 1];

    font->weight     = (short)os_2.usWeightClass;
    font->cap_height = os_2.sCapHeight;
    font->x_height   = os_2.sxHeight;
  }
  else
  {
    // Default key values since there isn't an OS/2 table...
    TTF_DEBUG("ttfCreate: Unable to read OS/2 table.\n");

    font->weight = 400;
  }

  if (font->cap_height == 0)
    font->cap_height = font->ascent;

  if (font->x_height == 0)
    font->x_height   = 3 * font->ascent / 5;

  // Build a sparse glyph widths table...
  font->min_char = -1;

  for (i = 0; i < font->num_cmap; i ++)
  {
    if (font->cmap[i] >= 0)
    {
      int	bin = (int)i / 256,	// Sub-array bin
		glyph = font->cmap[i];	// Glyph index

      // Update min/max...
      if (font->min_char < 0)
        font->min_char = (int)i;

      font->max_char = (int)i;

      // Allocate a sub-array as needed...
      if (!font->widths[bin])
        font->widths[bin] = (_ttf_metric_t *)calloc(256, sizeof(_ttf_metric_t));

      // Copy the width of the specified glyph or the last one if we are past
      // the end of the table...
      if (glyph >= hhea.numberOfHMetrics)
	font->widths[bin][i & 255] = widths[hhea.numberOfHMetrics - 1];
      else
	font->widths[bin][i & 255] = widths[glyph];
    }
  }

  // Cleanup and return the font...
  free(widths);

  return (font);

  // If we get here something bad happened...
  error:

  free(widths);
  ttfDelete(font);

  return (NULL);
}


//
// 'ttfDelete()' - Free all memory used for a font family object.
//

void
ttfDelete(ttf_t *font)			// I - Font
{
  int	i;				// Looping var


  // Range check input...
  if (!font)
    return;

  // Close the font file...
  if (font->fd >= 0)
    close(font->fd);

  // Free all memory used...
  free(font->copyright);
  free(font->family);
  free(font->postscript_name);
  free(font->version);

  free(font->table.entries);
  free(font->names.names);
  free(font->names.storage);

  free(font->cmap);

  for (i = 0; i < 256; i ++)
    free(font->widths[i]);

  free(font);
}


//
// 'ttfGetAscent()' - Get the maximum height of non-accented characters.
//

int					// O - Ascent in 1000ths
ttfGetAscent(ttf_t *font)		// I - Font
{
  return (font ? (int)(1000 * font->ascent / font->units) : 0);
}


//
// 'ttfGetBounds()' - Get the bounds of all characters in a font.
//

ttf_rect_t *				// O - Bounds or `NULL` on error
ttfGetBounds(ttf_t      *font,		// I - Font
             ttf_rect_t *bounds)	// I - Bounds buffer
{
  // Range check input...
  if (!font || !bounds)
  {
    if (bounds)
      memset(bounds, 0, sizeof(ttf_rect_t));

    return (NULL);
  }

  bounds->left   = 1000.0f * font->x_min / font->units;
  bounds->right  = 1000.0f * font->x_max / font->units;
  bounds->bottom = 1000.0f * font->y_min / font->units;
  bounds->top    = 1000.0f * font->y_max / font->units;

  return (bounds);
}


//
// 'ttfGetCapHeight()' - Get the height of capital letters.
//

int					// O - Capital letter height in 1000ths
ttfGetCapHeight(ttf_t *font)		// I - Font
{
  return (font ? (int)(1000 * font->cap_height / font->units) : 0);
}


//
// 'ttfGetCMap()' - Get the Unicode to glyph mapping table.
//

const int *				// O - CMap table
ttfGetCMap(ttf_t  *font,		// I - Font
           size_t *num_cmap)		// O - Number of entries in table
{
  // Range check input...
  if (!font || !num_cmap)
  {
    if (num_cmap)
      *num_cmap = 0;

    return (NULL);
  }

  *num_cmap = font->num_cmap;
  return (font->cmap);
}


//
// 'ttfGetCopyright()' - Get the copyright text for a font.
//

const char *				// O - Copyright text
ttfGetCopyright(ttf_t *font)		// I - Font
{
  return (font ? font->copyright : NULL);
}


//
// 'ttfGetDescent()' - Get the maximum depth of non-accented characters.
//

int					// O - Descent in 1000ths
ttfGetDescent(ttf_t *font)		// I - Font
{
  return (font ? (int)(1000 * font->descent / font->units) : 0);
}


//
// 'ttfGetExtents()' - Get the extents of a UTF-8 string.
//
// This function computes the extents of a UTF-8 string when rendered using the
// specified font and size.
//

ttf_rect_t *				// O - Pointer to extents or `NULL` on error
ttfGetExtents(
    ttf_t      *font,			// I - Font
    float      size,			// I - Font size
    const char *s,			// I - String
    ttf_rect_t *extents)		// O - Extents of the string
{
  bool		first = true;		// First character?
  int		ch,			// Current character
		width = 0;		// Width
  _ttf_metric_t	*widths;		// Widths


  TTF_DEBUG("ttfGetExtents(font=%p, size=%.2f, s=\"%s\", extents=%p)\n", (void *)font, size, s, (void *)extents);

  // Make sure extents is zeroed out...
  if (extents)
    memset(extents, 0, sizeof(ttf_rect_t));

  // Range check input...
  if (!font || size <= 0.0f || !s || !extents)
    return (NULL);

  // Loop through the string...
  while (*s)
  {
    // Get the next Unicode character...
    if ((*s & 0xe0) == 0xc0 && (s[1] & 0xc0) == 0x80)
    {
      // Two byte UTF-8
      ch = ((*s & 0x1f) << 6) | (s[1] & 0x3f);
      s += 2;
    }
    else if ((*s & 0xf0) == 0xe0 && (s[1] & 0xc0) == 0x80 && (s[2] & 0xc0) == 0x80)
    {
      // Three byte UTF-8
      ch = ((*s & 0x0f) << 12) | ((s[1] & 0x3f) << 6) | (s[2] & 0x3f);
      s += 3;
    }
    else if ((*s & 0xf8) == 0xf0 && (s[1] & 0xc0) == 0x80 && (s[2] & 0xc0) == 0x80 && (s[3] & 0xc0) == 0x80)
    {
      // Four byte UTF-8
      ch = ((*s & 0x07) << 18) | ((s[1] & 0x3f) << 12) | ((s[2] & 0x3f) << 6) | (s[3] & 0x3f);
      s += 4;
    }
    else if (*s & 0x80)
    {
      // Invalid UTF-8
      errorf(font, "Invalid UTF-8 sequence starting with 0x%02X.", *s & 255);
      return (NULL);
    }
    else
    {
      // ASCII...
      ch = *s++;
    }

    // Find its width...
    if ((widths = font->widths[ch / 256]) != NULL)
    {
      if (first)
      {
        extents->left = -widths[ch & 255].left_bearing / font->units;
        first         = false;
      }

      width += widths[ch & 255].width;
    }
    else if ((widths = font->widths[0]) != NULL)
    {
      // Use the ".notdef" (0) glyph width...
      if (first)
      {
        extents->left = -widths[0].left_bearing / font->units;
        first         = false;
      }

      width += widths[0].width;
    }
  }

  // Calculate the bounding box for the text and return...
  TTF_DEBUG("ttfGetExtents: width=%d\n", width);

  extents->bottom = size * font->y_min / font->units;
  extents->right  = size * width / font->units + extents->left;
  extents->top    = size * font->y_max / font->units;

  return (extents);
}


//
// 'ttfGetFamily()' - Get the family name of a font.
//

const char *				// O - Family name
ttfGetFamily(ttf_t *font)		// I - Font
{
  return (font ? font->family : NULL);
}


//
// 'ttfIsFixedPitch()' - Determine whether a font is fixedpitch.
//

bool					// O - `true` if fixed pitch, `false` otherwise
ttfIsFixedPitch(ttf_t *font)		// I - Font
{
  return (font ? font->is_fixed : false);
}


//
// 'ttfGetItalicAngle()' - Get the italic angle.
//

float					// O - Angle in degrees
ttfGetItalicAngle(ttf_t *font)		// I - Font
{
  return (font ? font->italic_angle : 0.0f);
}


//
// 'ttfGetMaxChar()' - Get the last character in the font.
//

int					// O - Last character in font
ttfGetMaxChar(ttf_t *font)		// I - Font
{
  return (font ? font->max_char : 0);
}


//
// 'ttfGetMinChar()' - Get the first character in the font.
//

int					// O - First character in font
ttfGetMinChar(ttf_t *font)		// I - Font
{
  return (font ? font->min_char : 0);
}


//
// 'ttfGetNumFonts()' - Get the number of fonts in this collection.
//

size_t					// O - Number of fonts
ttfGetNumFonts(ttf_t *font)		// I - Font
{
  return (font ? font->num_fonts : 0);
}


//
// 'ttfGetPostScriptName()' - Get the PostScript name of a font.
//

const char *				// O - PostScript name
ttfGetPostScriptName(
    ttf_t *font)			// I - Font
{
  return (font ? font->postscript_name : NULL);
}


//
// 'ttfGetStretch()' - Get the font "stretch" value...
//

ttf_stretch_t				// O - Stretch value
ttfGetStretch(ttf_t *font)		// I - Font
{
  return (font ? font->stretch : TTF_STRETCH_NORMAL);
}


//
// 'ttfGetStyle()' - Get the font style.
//

ttf_style_t				// O - Style
ttfGetStyle(ttf_t *font)		// I - Font
{
  return (font ? font->style : TTF_STYLE_NORMAL);
}


//
// 'ttfGetVersion()' - Get the version number of a font.
//

const char *				// O - Version number
ttfGetVersion(ttf_t *font)		// I - Font
{
  return (font ? font->version : NULL);
}


//
// 'ttfGetWeight()' - Get the weight of a font.
//

ttf_weight_t				// O - Weight
ttfGetWeight(ttf_t *font)		// I - Font
{
  return (font ? (ttf_weight_t)font->weight : TTF_WEIGHT_400);
}


//
// 'ttfGetWidth()' - Get the width of a single character.
//

int					// O - Width in 1000ths
ttfGetWidth(ttf_t *font,		// I - Font
            int   ch)			// I - Unicode character
{
  int	bin = ch >> 8;			// Bin in widths array


  // Range check input...
  if (!font || ch < ' ' || ch == 0x7f)
    return (0);
  else if (font->widths[bin])
    return ((int)(1000.0f * font->widths[bin][ch & 255].width / font->units));
  else if (font->widths[0])		// .notdef
    return ((int)(1000.0f * font->widths[0][0].width / font->units));
  else
    return (0);
}


//
// 'ttfGetXHeight()' - Get the height of lowercase letters.
//

int					// O - Lowercase letter height in 1000ths
ttfGetXHeight(ttf_t *font)		// I - Font
{
  return (font ? (int)(1000 * font->x_height / font->units) : 0);
}


//
// 'copy_name()' - Copy a name string from a font.
//

static char *				// O - Name string or `NULL`
copy_name(ttf_t    *font,		// I - Font
          unsigned name_id)		// I - Name identifier
{
  int			i;		// Looping var
  _ttf_off_name_t	*name;		// Current name


  for (i = font->names.num_names, name = font->names.names; i > 0; i --, name ++)
  {
    if (name->name_id == name_id &&
        ((name->platform_id == TTF_OFF_Mac && name->language_id == TTF_OFF_Mac_USEnglish) ||
         (name->platform_id == TTF_OFF_Windows && (name->language_id & 0xff) == TTF_OFF_Windows_English)))
    {
      char	temp[1024],	// Temporary string buffer
		*tempptr,	// Pointer into temporary string
		*storptr;	// Pointer into storage
      int	chars,		// Length of string to copy in characters
		bpc;		// Bytes per character

      if ((unsigned)(name->offset + name->length) > font->names.storage_size)
      {
        TTF_DEBUG("copy_name: offset(%d)+length(%d) > storage_size(%d)\n", name->offset, name->length, font->names.storage_size);
        continue;
      }

      if (name->platform_id == TTF_OFF_Windows && name->encoding_id == TTF_OFF_Windows_UCS2)
      {
        storptr = (char *)font->names.storage + name->offset;
        chars   = name->length / 2;
        bpc     = 2;
      }
      else if (name->platform_id == TTF_OFF_Windows && name->encoding_id == TTF_OFF_Windows_UCS4)
      {
        storptr = (char *)font->names.storage + name->offset;
        chars   = name->length / 4;
        bpc     = 4;
      }
      else
      {
        storptr = (char *)font->names.storage + name->offset;
        chars   = name->length;
        bpc     = 1;
      }

      for (tempptr = temp; chars > 0; storptr += bpc, chars --)
      {
        int ch;				// Current character

        // Convert to Unicode...
        if (bpc == 1)
          ch = *storptr;
	else if (bpc == 2)
	  ch = ((storptr[0] & 255) << 8) | (storptr[1] & 255);
	else
	  ch = ((storptr[0] & 255) << 24) | ((storptr[1] & 255) << 16) | ((storptr[2] & 255) << 8) | (storptr[3] & 255);

        // Convert to UTF-8...
        if (ch < 0x80)
        {
          // ASCII...
	  if (tempptr < (temp + sizeof(temp) - 1))
	    *tempptr++ = (char)ch;
	  else
	    break;
	}
	else if (ch < 0x400)
	{
	  // Two byte UTF-8
	  if (tempptr < (temp + sizeof(temp) - 2))
	  {
	    *tempptr++ = (char)(0xc0 | (ch >> 6));
	    *tempptr++ = (char)(0x80 | (ch & 0x3f));
	  }
	  else
	    break;
	}
	else if (ch < 0x10000)
	{
	  // Three byte UTF-8
	  if (tempptr < (temp + sizeof(temp) - 3))
	  {
	    *tempptr++ = (char)(0xe0 | (ch >> 12));
	    *tempptr++ = (char)(0x80 | ((ch >> 6) & 0x3f));
	    *tempptr++ = (char)(0x80 | (ch & 0x3f));
	  }
	  else
	    break;
	}
	else
	{
	  // Four byte UTF-8
	  if (tempptr < (temp + sizeof(temp) - 4))
	  {
	    *tempptr++ = (char)(0xf0 | (ch >> 18));
	    *tempptr++ = (char)(0x80 | ((ch >> 12) & 0x3f));
	    *tempptr++ = (char)(0x80 | ((ch >> 6) & 0x3f));
	    *tempptr++ = (char)(0x80 | (ch & 0x3f));
	  }
	  else
	    break;
	}
      }

      *tempptr = '\0';

      TTF_DEBUG("copy_name: name_id(%d) = \"%s\"\n", name_id, temp);

      return (strdup(temp));
    }
  }

  TTF_DEBUG("copy_name: No English name string for %d.\n", name_id);
#ifdef DEBUG
  for (i = font->names.num_names, name = font->names.names; i > 0; i --, name ++)
  {
    if (name->name_id == name_id)
      TTF_DEBUG("copy_name: Found name_id=%d, platform_id=%d, language_id=%d(0x%04x)\n", name_id, name->platform_id, name->language_id, name->language_id);
  }
#endif // DEBUG

  return (NULL);
}


//
// 'errorf()' - Show an error message.
//

static void
errorf(ttf_t      *font,		// I - Font
       const char *message,		// I - `printf`-style message string
       ...)				// I - Addition arguments as needed
{
  va_list	ap;			// Argument pointer
  char		buffer[2048];		// Message buffer


  // Format the message...
  va_start(ap, message);
  vsnprintf(buffer, sizeof(buffer), message, ap);
  va_end(ap);

  // If an error callback is set, sent the message there.  Otherwise write it
  // to stderr...
  if (font && font->err_cb)
    (font->err_cb)(font->err_data, buffer);
  else
    fprintf(stderr, "%s\n", message);
}


/*
 * 'read_cmap()' - Read the cmap table, getting the Unicode mapping table.
 */

static bool				// O - `true` on success, `false` on error
read_cmap(ttf_t *font)			// I - Font
{
  unsigned	length;			// Length of cmap table
  int		i,			// Looping var
		temp,			// Temporary value
		num_tables,		// Number of cmap tables
		platform_id,		// Platform identifier (Windows or Mac)
		encoding_id,		// Encoding identifier (varies)
		cformat;		// Formap of cmap data
  unsigned	clength,		// Length of cmap data
		coffset = 0,		// Offset to cmap data
		roman_offset = 0;	// MacRoman offset
  int		*cmapptr;		// Pointer into cmap
#if 0
  const int	*unimap = NULL;		// Unicode character map, if any
  static const int romanmap[256] =	// MacRoman to Unicode map
  {
    0x00, 0x01, 0x02, 0x03, 0x04, 0x05, 0x06, 0x07,
        0x08, 0x09, 0x0A, 0x0B, 0x0C, 0x0D, 0x0E, 0x0F,
    0x10, 0x11, 0x12, 0x13, 0x14, 0x15, 0x16, 0x17,
        0x18, 0x19, 0x1A, 0x1B, 0x1C, 0x1D, 0x1E, 0x1F,
    0x20, 0x21, 0x22, 0x23, 0x24, 0x25, 0x26, 0x27,
        0x28, 0x29, 0x2A, 0x2B, 0x2C, 0x2D, 0x2E, 0x2F,
    0x30, 0x31, 0x32, 0x33, 0x34, 0x35, 0x36, 0x37,
        0x38, 0x39, 0x3A, 0x3B, 0x3C, 0x3D, 0x3E, 0x3F,
    0x40, 0x41, 0x42, 0x43, 0x44, 0x45, 0x46, 0x47,
        0x48, 0x49, 0x4A, 0x4B, 0x4C, 0x4D, 0x4E, 0x4F,
    0x50, 0x51, 0x52, 0x53, 0x54, 0x55, 0x56, 0x57,
        0x58, 0x59, 0x5A, 0x5B, 0x5C, 0x5D, 0x5E, 0x5F,
    0x60, 0x61, 0x62, 0x63, 0x64, 0x65, 0x66, 0x67,
        0x68, 0x69, 0x6A, 0x6B, 0x6C, 0x6D, 0x6E, 0x6F,
    0x70, 0x71, 0x72, 0x73, 0x74, 0x75, 0x76, 0x77,
        0x78, 0x79, 0x7A, 0x7B, 0x7C, 0x7D, 0x7E, 0x7F,
    0xC4, 0xC5, 0xC7, 0xC9, 0xD1, 0xD6, 0xDC, 0xE1,
        0xE0, 0xE2, 0xE4, 0xE3, 0xE5, 0xE7, 0xE9, 0xE8,
    0xEA, 0xEB, 0xED, 0xEC, 0xEE, 0xEF, 0xF1, 0xF3,
        0xF2, 0xF4, 0xF6, 0xF5, 0xFA, 0xF9, 0xFB, 0xFC,
    0x2020, 0xB0, 0xA2, 0xA3, 0xA7, 0x2022, 0xB6, 0xDF,
        0xAE, 0xA9, 0x2122, 0xB4, 0xA8, 0x2260, 0xC6, 0xD8,
    0x221E, 0xB1, 0x2264, 0x2265, 0xA5, 0xB5, 0x2202, 0x2211,
        0x220F, 0x3C0, 0x222B, 0xAA, 0xBA, 0x3A9, 0xE6, 0xF8,
    0xBF, 0xA1, 0xAC, 0x221A, 0x192, 0x2248, 0x2206, 0xAB,
        0xBB, 0x2026, 0xA0, 0xC0, 0xC3, 0xD5, 0x152, 0x153,
    0x2013, 0x2014, 0x201C, 0x201D, 0x2018, 0x2019, 0xF7, 0x25CA,
        0xFF, 0x178, 0x2044, 0x20AC, 0x2039, 0x203A, 0xFB01, 0xFB02,
    0x2021, 0xB7, 0x201A, 0x201E, 0x2030, 0xC2, 0xCA, 0xC1,
        0xCB, 0xC8, 0xCD, 0xCE, 0xCF, 0xCC, 0xD3, 0xD4,
    0xF8FF, 0xD2, 0xDA, 0xDB, 0xD9, 0x131, 0x2C6, 0x2DC,
        0xAF, 0x2D8, 0x2D9, 0x2DA, 0xB8, 0x2DD, 0x2DB, 0x2C7
  };
#endif /* 0 */


  // Find the cmap table...
  if (seek_table(font, TTF_OFF_cmap, 0, true) == 0)
    return (false);

  if ((temp = read_ushort(font)) != 0)
  {
    errorf(font, "Unknown cmap version %d.", temp);
    return (false);
  }

  if ((num_tables = read_ushort(font)) < 1)
  {
    errorf(font, "No cmap tables to read.");
    return (false);
  }

  TTF_DEBUG("read_cmap: num_tables=%d\n", num_tables);

  // Find a Unicode table we can use...
  for (i = 0; i < num_tables; i ++)
  {
    platform_id = read_ushort(font);
    encoding_id = read_ushort(font);
    coffset     = read_ulong(font);

    TTF_DEBUG("read_cmap: table[%d].platform_id=%d, encoding_id=%d, coffset=%u\n", i, platform_id, encoding_id, coffset);

    if (platform_id == TTF_OFF_Unicode || (platform_id == TTF_OFF_Windows && encoding_id == TTF_OFF_Windows_UCS2))
      break;

    if (platform_id == TTF_OFF_Mac && encoding_id == TTF_OFF_Mac_Roman)
      roman_offset = coffset;
  }

  if (i >= num_tables)
  {
    if (roman_offset)
    {
      TTF_DEBUG("read_cmap: Using MacRoman cmap table.\n");
      coffset = roman_offset;
    }
    else
    {
      errorf(font, "No usable cmap table.");
      return (false);
    }
  }

  if ((length = seek_table(font, TTF_OFF_cmap, coffset, true)) == 0)
    return (false);

  if ((cformat = read_ushort(font)) < 0)
  {
    errorf(font, "Unable to read cmap table format at offset %u.", coffset);
    return (false);
  }

  TTF_DEBUG("read_cmap: cformat=%d\n", cformat);

  switch (cformat)
  {
    case 0 :
        {
          // Format 0: Byte encoding table.
          //
          // This is a simple 8-bit mapping.
          size_t	j;		// Looping var
          unsigned char bmap[256];	// Byte map buffer

	  if ((unsigned)read_ushort(font) == (unsigned)-1)
	  {
	    errorf(font, "Unable to read cmap table length at offset %u.", coffset);
	    return (false);
	  }

          /* language = */ read_ushort(font);

          if (length > (256 + 6))
          {
	    errorf(font, "Bad cmap table length at offset %u.", coffset);
	    return (false);
          }

	  font->num_cmap = length - 6;

	  if ((font->cmap = (int *)malloc(font->num_cmap * sizeof(int))) == NULL)
	  {
	    errorf(font, "Unable to allocate cmap table.");
	    return (false);
	  }

          if (read(font->fd, bmap, font->num_cmap) != (ssize_t)font->num_cmap)
          {
	    errorf(font, "Unable to read cmap table length at offset %u.", coffset);
	    return (false);
          }

	  // Copy into the actual cmap table...
	  for (j = 0; j < font->num_cmap; j ++)
	    font->cmap[j] = bmap[j];
        }
        break;

    case 4 :
        {
          // Format 4: Segment mapping to delta values.
          //
          // This is an overly complicated linear way of encoding a sparse
          // mapping table.  And it uses 1-based indexing with modulo
          // arithmetic...
          int		ch,		// Current character
			seg,		// Current segment
			glyph,		// Current glyph
			segCount,	// Number of segments
			numGlyphIdArray,// Number of glyph IDs
			*glyphIdArray;	// Glyph IDs
          _ttf_off_cmap4_t *segments,	// Segment data
			*segment;	// This segment


          // Read the table...
	  if ((clength = (unsigned)read_ushort(font)) == (unsigned)-1)
	  {
	    errorf(font, "Unable to read cmap table length at offset %u.", coffset);
	    return (false);
	  }

	  TTF_DEBUG("read_cmap: clength=%u\n", clength);

          /* language = */       read_ushort(font);
          segCount             = read_ushort(font) / 2;
	  /* searchRange = */    read_ushort(font);
	  /* entrySelectoed = */ read_ushort(font);
	  /* rangeShift = */     read_ushort(font);

          TTF_DEBUG("read_cmap: segCount=%d\n", segCount);

          if (segCount < 2)
          {
	    errorf(font, "Bad cmap table.");
	    return (false);
          }

          numGlyphIdArray = ((int)clength - 8 * segCount - 16) / 2;
          segments        = (_ttf_off_cmap4_t *)calloc((size_t)segCount, sizeof(_ttf_off_cmap4_t));
          glyphIdArray    = (int *)calloc((size_t)numGlyphIdArray, sizeof(int));

          if (!segments || !glyphIdArray)
          {
            errorf(font, "Unable to allocate memory for cmap.");
            free(segments);
            free(glyphIdArray);
            return (false);
	  }

          TTF_DEBUG("read_cmap: numGlyphIdArray=%d\n", numGlyphIdArray);

          for (i = 0; i < segCount; i ++)
            segments[i].endCode = (unsigned short)read_ushort(font);

	  /* reservedPad = */ read_ushort(font);

          for (i = 0; i < segCount; i ++)
            segments[i].startCode = (unsigned short)read_ushort(font);

          for (i = 0; i < segCount; i ++)
            segments[i].idDelta = (short)read_short(font);

          for (i = 0; i < segCount; i ++)
            segments[i].idRangeOffset = (unsigned short)read_ushort(font);

          for (i = 0; i < numGlyphIdArray; i ++)
            glyphIdArray[i] = read_ushort(font);

#ifdef DEBUG
          for (i = 0; i < segCount; i ++)
            TTF_DEBUG("read_cmap: segment[%d].startCode=%d, endCode=%d, idDelta=%d, idRangeOffset=%d\n", i, segments[i].startCode, segments[i].endCode, segments[i].idDelta, segments[i].idRangeOffset);

          for (i = 0; i < numGlyphIdArray; i ++)
            TTF_DEBUG("read_cmap: glyphIdArray[%d]=%d\n", i, glyphIdArray[i]);
#endif /* DEBUG */

          // Based on the end code of the segent table, allocate space for the
          // uncompressed cmap table...
          segCount --;			// Last segment is not used (sigh)

	  font->num_cmap = segments[segCount - 1].endCode + 1;
	  font->cmap     = cmapptr = (int *)malloc(font->num_cmap * sizeof(int));

	  if (!font->cmap)
          {
            errorf(font, "Unable to allocate memory for cmap.");
            free(segments);
            free(glyphIdArray);
            return (false);
	  }

          memset(cmapptr, -1, font->num_cmap * sizeof(int));

          // Now loop through the segments and assign glyph indices from the
          // array...
          for (seg = segCount, segment = segments; seg > 0; seg --, segment ++)
          {
            for (ch = segment->startCode; ch <= segment->endCode; ch ++)
            {
              if (segment->idRangeOffset)
              {
                // Use an "obscure indexing trick" (words from the spec, not
                // mine) to look up the glyph index...
                temp = segment->idRangeOffset / 2 + ch - segment->startCode + seg - segCount - 1;

                if (temp < 0 || temp >= numGlyphIdArray || !glyphIdArray[temp])
                  glyph = -1;
		else
		  glyph = ((glyphIdArray[temp] + segment->idDelta) & 65535) - 1;
              }
              else
              {
                // Just use idDelta to compute a glyph index...
                glyph = ((ch + segment->idDelta) & 65535) - 1;
	      }

	      cmapptr[ch] = glyph;
            }
	  }

          // Free the segment data...
	  free(segments);
	  free(glyphIdArray);
        }
        break;

    case 12 :
	{
	  // Format 12: Segmented coverage
	  //
	  // A simple sparse linear segment mapping format.
	  unsigned	ch,		// Current character
			gidx,		// Current group
			nGroups;	// Number of groups
	  _ttf_off_cmap12_t *groups,	// Groups
			*group;		// This group

	  // Read the table...
          /* reserved */ read_ushort(font);

	  if (read_ulong(font) == 0)
	  {
	    errorf(font, "Unable to read cmap table length at offset %u.", coffset);
	    return (false);
	  }

	  /* language = */ read_ulong(font);
	  nGroups        = read_ulong(font);

	  TTF_DEBUG("read_cmap: nGroups=%u\n", nGroups);

	  if ((groups = (_ttf_off_cmap12_t *)calloc(nGroups, sizeof(_ttf_off_cmap12_t))) == NULL)
          {
            errorf(font, "Unable to allocate memory for cmap.");
            return (false);
	  }

	  for (gidx = 0, group = groups, font->num_cmap = 0; gidx < nGroups; gidx ++, group ++)
	  {
	    group->startCharCode = read_ulong(font);
	    group->endCharCode   = read_ulong(font);
	    group->startGlyphID  = read_ulong(font);
	    TTF_DEBUG("read_cmap: [%u] startCharCode=%u, endCharCode=%u, startGlyphID=%u\n", gidx, group->startCharCode, group->endCharCode, group->startGlyphID);

            if (group->endCharCode >= font->num_cmap)
              font->num_cmap = group->endCharCode + 1;
	  }

	  // Based on the end code of the segent table, allocate space for the
	  // uncompressed cmap table...
          TTF_DEBUG("read_cmap: num_cmap=%u\n", (unsigned)font->num_cmap);
	  font->cmap = cmapptr = (int *)malloc(font->num_cmap * sizeof(int));

	  if (!font->cmap)
          {
            errorf(font, "Unable to allocate memory for cmap.");
            free(groups);
            return (false);
	  }

	  memset(cmapptr, -1, font->num_cmap * sizeof(int));

	  // Now loop through the groups and assign glyph indices from the
	  // array...
	  for (gidx = 0, group = groups; gidx < nGroups; gidx ++, group ++)
	  {
            for (ch = group->startCharCode; ch <= group->endCharCode && ch < TTF_FONT_MAX_CHAR; ch ++)
              cmapptr[ch] = (int)(group->startGlyphID + ch - group->startCharCode);
          }

	  // Free the group data...
	  free(groups);
	}
        break;

    case 13 :
	{
	  // Format 13: Many-to-one range mappings
	  //
	  // Typically used for fonts of last resort where multiple characters
	  // map to the same glyph.
	  unsigned	ch,		// Current character
			gidx,		// Current group
			nGroups;	// Number of groups
	  _ttf_off_cmap13_t *groups,	// Groups
			*group;		// This group

	  // Read the table...
          /* reserved */ read_ushort(font);

	  if (read_ulong(font) == 0)
	  {
	    errorf(font, "Unable to read cmap table length at offset %u.", coffset);
	    return (false);
	  }

	  /* language = */ read_ulong(font);
	  nGroups        = read_ulong(font);

	  TTF_DEBUG("read_cmap: nGroups=%u\n", nGroups);

	  if ((groups = (_ttf_off_cmap13_t *)calloc(nGroups, sizeof(_ttf_off_cmap13_t))) == NULL)
	  {
	    errorf(font, "Unable to allocate memory for cmap.");
	    return (false);
	  }

	  for (gidx = 0, group = groups, font->num_cmap = 0; gidx < nGroups; gidx ++, group ++)
	  {
	    group->startCharCode = read_ulong(font);
	    group->endCharCode   = read_ulong(font);
	    group->glyphID       = read_ulong(font);
	    TTF_DEBUG("read_cmap: [%u] startCharCode=%u, endCharCode=%u, glyphID=%u\n", gidx, group->startCharCode, group->endCharCode, group->glyphID);

            if (group->endCharCode >= font->num_cmap)
              font->num_cmap = group->endCharCode + 1;
	  }

	  // Based on the end code of the segent table, allocate space for the
	  // uncompressed cmap table...
          TTF_DEBUG("read_cmap: num_cmap=%u\n", (unsigned)font->num_cmap);
	  font->cmap = cmapptr = (int *)malloc(font->num_cmap * sizeof(int));

	  if (!font->cmap)
	  {
	    errorf(font, "Unable to allocate cmap.");
	    free(groups);
	    return (false);
	  }

	  memset(cmapptr, -1, font->num_cmap * sizeof(int));

	  // Now loop through the groups and assign glyph indices from the
	  // array...
	  for (gidx = 0, group = groups; gidx < nGroups; gidx ++, group ++)
	  {
            for (ch = group->startCharCode; ch <= group->endCharCode && ch < TTF_FONT_MAX_CHAR; ch ++)
              cmapptr[ch] = (int)group->glyphID;
          }

	  // Free the group data...
	  free(groups);
	}
        break;

    default :
        errorf(font, "Format %d cmap tables are not yet supported.", cformat);
        return (false);
  }

#ifdef DEBUG
  cmapptr = font->cmap;
  for (i = 0; i < (int)font->num_cmap && i < 127; i ++)
  {
    if (cmapptr[i] >= 0)
      TTF_DEBUG("read_cmap; cmap[%d]=%d\n", i, cmapptr[i]);
  }
#endif // DEBUG

  return (true);
}


//
// 'read_head()' - Read the head table.
//

static bool				// O - `true` on success, `false` on error
read_head(ttf_t           *font,	// I - Font
	  _ttf_off_head_t *head)	// O - head table data
{
  memset(head, 0, sizeof(_ttf_off_head_t));

  if (seek_table(font, TTF_OFF_head, 0, true) == 0)
    return (false);

  /* majorVersion */       read_ushort(font);
  /* minorVersion */       read_ushort(font);
  /* fontRevision */       read_ulong(font);
  /* checkSumAdjustment */ read_ulong(font);
  /* magicNumber */        read_ulong(font);
  /* flags */              read_ushort(font);
  head->unitsPerEm       = (unsigned short)read_ushort(font);
  /* created */            read_ulong(font); read_ulong(font);
  /* modified */           read_ulong(font); read_ulong(font);
  head->xMin             = (short)read_short(font);
  head->yMin             = (short)read_short(font);
  head->xMax             = (short)read_short(font);
  head->yMax             = (short)read_short(font);
  head->macStyle         = (unsigned short)read_ushort(font);

  return (true);
}


//
// 'read_hhea()' - Read the hhea table.
//

static bool				// O - `true` on success, `false` on error
read_hhea(ttf_t           *font,	// I - Font
          _ttf_off_hhea_t *hhea)	// O - hhea table data
{
  memset(hhea, 0, sizeof(_ttf_off_hhea_t));

  if (seek_table(font, TTF_OFF_hhea, 0, true) == 0)
    return (false);

  /* majorVersion */        read_ushort(font);
  /* minorVersion */        read_ushort(font);
  hhea->ascender          = (short)read_short(font);
  hhea->descender         = (short)read_short(font);
  /* lineGap */             read_short(font);
  /* advanceWidthMax */     read_ushort(font);
  /* minLeftSideBearing */  read_short(font);
  /* minRightSideBearing */ read_short(font);
  /* mMaxExtent */          read_short(font);
  /* caretSlopeRise */      read_short(font);
  /* caretSlopeRun */       read_short(font);
  /* caretOffset */         read_short(font);
  /* (reserved) */          read_short(font);
  /* (reserved) */          read_short(font);
  /* (reserved) */          read_short(font);
  /* (reserved) */          read_short(font);
  /* metricDataFormat */    read_short(font);
  hhea->numberOfHMetrics  = (unsigned short)read_ushort(font);

  return (true);
}


/*
 * 'read_hmtx()' - Read the horizontal metrics from the font.
 */

static _ttf_metric_t *			// O - Array of glyph metrics
read_hmtx(ttf_t           *font,	// I - Font
          _ttf_off_hhea_t *hhea)	// O - hhea table data
{
  unsigned	length;			// Length of hmtx table
  int		i;			// Looping var
  _ttf_metric_t	*widths;		// Glyph metrics array


  if ((length = seek_table(font, TTF_OFF_hmtx, 0, true)) == 0)
    return (NULL);

  if (length < (unsigned)(4 * hhea->numberOfHMetrics))
  {
    errorf(font, "Length of hhea table is only %u, expected at least %d.", length, 4 * hhea->numberOfHMetrics);
    return (NULL);
  }

  if ((widths = (_ttf_metric_t *)calloc((size_t)hhea->numberOfHMetrics, sizeof(_ttf_metric_t))) == NULL)
    return (NULL);

  for (i = 0; i < hhea->numberOfHMetrics; i ++)
  {
    widths[i].width        = (short)read_ushort(font);
    widths[i].left_bearing = (short)read_short(font);
  }

  return (widths);
}


//
// 'read_maxp()' - Read the number of glyphs in the font.
//

static int				// O - Number of glyphs or -1 on error
read_maxp(ttf_t *font)			// I - Font
{
  // All we care about is the number of glyphs, so just grab that...
  if (seek_table(font, TTF_OFF_maxp, 4, true) == 0)
    return (-1);
  else
    return (read_ushort(font));
}


//
// 'read_names()' - Read the name strings from a font.
//

static bool				// O - `true` on success, `false` on error
read_names(ttf_t *font)			// I - Font
{
  unsigned	length;			// Length of names table
  int		i,			// Looping var
		format,			// Name table format
		offset;			// Offset to storage
  _ttf_off_name_t *name;		// Current name


  // Find the name table...
  if ((length = seek_table(font, TTF_OFF_name, 0, true)) == 0)
    return (false);

  if ((format = read_ushort(font)) < 0 || format > 1)
  {
    errorf(font, "Unsupported name table format %d.", format);
    return (false);
  }

  TTF_DEBUG("read_names: format=%d\n", format);

  if ((font->names.num_names = read_ushort(font)) < 1)
    return (false);

  if ((font->names.names = (_ttf_off_name_t *)calloc((size_t)font->names.num_names, sizeof(_ttf_off_name_t))) == NULL)
    return (false);

  if ((offset = read_ushort(font)) < 0 || (unsigned)offset >= length)
    return (false);

  font->names.storage_size = length - (unsigned)offset;
  if ((font->names.storage = malloc(font->names.storage_size)) == NULL)
    return (false);
  memset(font->names.storage, 'A', font->names.storage_size);

  for (i = font->names.num_names, name = font->names.names; i > 0; i --, name ++)
  {
    name->platform_id = (unsigned short)read_ushort(font);
    name->encoding_id = (unsigned short)read_ushort(font);
    name->language_id = (unsigned short)read_ushort(font);
    name->name_id     = (unsigned short)read_ushort(font);
    name->length      = (unsigned short)read_ushort(font);
    name->offset      = (unsigned short)read_ushort(font);

    TTF_DEBUG("name->platform_id=%d, encoding_id=%d, language_id=%d(0x%04x), name_id=%d, length=%d, offset=%d\n", name->platform_id, name->encoding_id, name->language_id, name->language_id, name->name_id, name->length, name->offset);
  }

  if (format == 1)
  {
    // Skip language_id table...
    int count = read_ushort(font);	// Number of language IDs

    TTF_DEBUG("read_names: Skipping language_id table...\n");

    while (count > 0)
    {
      /* length = */read_ushort(font);
      /* offset = */read_ushort(font);
      count --;
    }
  }

  length -= (unsigned)offset;

  if (read(font->fd, font->names.storage, length) < 0)
  {
    errorf(font, "Unable to read name table: %s", strerror(errno));
    return (false);
  }

  return (true);
}


//
// 'read_os_2()' - Read the OS/2 table.
//

static bool				// O - `true` on success, `false` on error
read_os_2(ttf_t           *font,	// I - Font
          _ttf_off_os_2_t *os_2)	// O - OS/2 table
{
  int		version;		// OS/2 table version
  unsigned char	panose[10];		// panose value


  memset(os_2, 0, sizeof(_ttf_off_os_2_t));

  // Find the OS/2 table...
  if (seek_table(font, TTF_OFF_OS_2, 0, false) == 0)
    return (false);

  if ((version = read_ushort(font)) < 0)
    return (false);

  TTF_DEBUG("read_names: version=%d\n", version);

  /* xAvgCharWidth */       read_short(font);
  os_2->usWeightClass     = (unsigned short)read_ushort(font);
  os_2->usWidthClass      = (unsigned short)read_ushort(font);
  os_2->fsType            = (unsigned short)read_ushort(font);
  /* ySubscriptXSize */     read_short(font);
  /* ySubscriptYSize */     read_short(font);
  /* ySubscriptXOffset */   read_short(font);
  /* ySubscriptYOffset */   read_short(font);
  /* ySuperscriptXSize */   read_short(font);
  /* ySuperscriptYSize */   read_short(font);
  /* ySuperscriptXOffset */ read_short(font);
  /* ySuperscriptYOffset */ read_short(font);
  /* yStrikeoutSize */      read_short(font);
  /* yStrikeoutOffset */    read_short(font);
  /* sFamilyClass */        read_short(font);
  /* panose[10] */
  if (read(font->fd, panose, sizeof(panose)) != (ssize_t)sizeof(panose))
    return (false);
  /* ulUnicodeRange1 */     read_ulong(font);
  /* ulUnicodeRange2 */     read_ulong(font);
  /* ulUnicodeRange3 */     read_ulong(font);
  /* ulUnicodeRange4 */     read_ulong(font);
  /* achVendID */           read_ulong(font); read_ulong(font);
                            read_ulong(font); read_ulong(font);
  /* fsSelection */         read_ushort(font);
  /* usFirstCharIndex */    read_ushort(font);
  /* usLastCharIndex */     read_ushort(font);
  os_2->sTypoAscender     = (short)read_short(font);
  os_2->sTypoDescender    = (short)read_short(font);
  /* sTypoLineGap */        read_short(font);
  /* usWinAscent */         read_ushort(font);
  /* usWinDescent */        read_ushort(font);

  if (version >= 4)
  {
    /* ulCodePageRange1 */  read_ulong(font);
    /* ulCodePageRange2 */  read_ulong(font);
    os_2->sxHeight        = (short)read_short(font);
    os_2->sCapHeight      = (short)read_short(font);
  }

  return (true);
}


//
// 'read_post()' - Read the PostScript table.
//

static bool				// O - `true` on success, `false` otherwise
read_post(ttf_t           *font,	// I - Font
          _ttf_off_post_t *post)	// I - PostScript table
{
  memset(post, 0, sizeof(_ttf_off_post_t));

  if (seek_table(font, TTF_OFF_post, 0, false) == 0)
    return (false);

  /* version            = */read_ulong(font);
  post->italicAngle     = (int)read_ulong(font) / 65536.0f;
  /* underlinePosition  = */read_ushort(font);
  /* underlineThickness = */read_ushort(font);
  post->isFixedPitch    = read_ulong(font);

  return (true);
}


//
// 'read_short()' - Read a 16-bit signed integer.
//

static int				// O - 16-bit signed integer value or EOF
read_short(ttf_t *font)			// I - Font
{
  unsigned char	buffer[2];		// Read buffer


  if (read(font->fd, buffer, sizeof(buffer)) != sizeof(buffer))
    return (EOF);
  else if (buffer[0] & 0x80)
    return (((buffer[0] << 8) | buffer[1]) - 65536);
  else
    return ((buffer[0] << 8) | buffer[1]);
}


//
// 'read_table()' - Read an OFF/TTF offset table.
//

static bool				// O - `true` on success, `false` on error
read_table(ttf_t  *font)		// I - Font
{
  int		i;			// Looping var
  unsigned	temp;			// Temporary value
  _ttf_off_dir_t *current;		// Current table entry


  // Read the table header:
  //
  //     Fixed  sfnt version (should be 0x10000 for version 1.0)
  //     USHORT numTables
  //     USHORT searchRange
  //     USHORT entrySelector
  //     USHORT rangeShift
  /* sfnt version */
  if ((temp = read_ulong(font)) != 0x10000 && temp != 0x4f54544f && temp != 0x74746366)
  {
    errorf(font, "Invalid font file.");
    return (false);
  }

  if (temp == 0x74746366)
  {
    // Font collection, get the number of fonts and then seek to the start of
    // the offset table for the desired font...
    size_t	idx;			// Current index

    TTF_DEBUG("read_table: Font collection\n");

    /* Version */
    if ((temp = read_ulong(font)) != 0x10000 && temp != 0x20000)
    {
      errorf(font, "Unsupported font collection version %f.", temp / 65536.0);
      return (false);
    }

    TTF_DEBUG("read_table: Collection version=%f\n", temp / 65536.0);

    /* numFonts */
    if ((temp = read_ulong(font)) == 0)
    {
      errorf(font, "No fonts in collection.");
      return (false);
    }

    font->num_fonts = (size_t)temp;

    TTF_DEBUG("read_table: numFonts=%u\n", temp);

    if (font->idx >= font->num_fonts)
      return (false);

    /* OffsetTable */
    temp = read_ulong(font);
    for (idx = font->idx; idx > 0; idx --)
      temp = read_ulong(font);

    TTF_DEBUG("read_table: Offset for font %u is %u.\n", (unsigned)font->idx, temp);

    if (lseek(font->fd, temp + 4, SEEK_SET) < 0)
    {
      errorf(font, "Unable to seek to font %u: %s", (unsigned)font->idx, strerror(errno));
      return (false);
    }
  }
  else
  {
    // Not a collection so just one font...
    font->num_fonts = 1;
  }

  // numTables
  if ((font->table.num_entries = read_ushort(font)) <= 0)
  {
    errorf(font, "Unable to read font tables.");
    return (false);
  }

  TTF_DEBUG("read_table: num_entries=%u\n", (unsigned)font->table.num_entries);

  // searchRange
  if (read_ushort(font) < 0)
  {
    errorf(font, "Unable to read font tables.");
    return (false);
  }

  // entrySelector
  if (read_ushort(font) < 0)
  {
    errorf(font, "Unable to read font tables.");
    return (false);
  }

  // rangeShift
  if (read_ushort(font) < 0)
  {
    errorf(font, "Unable to read font tables.");
    return (false);
  }

 /*
  * Read the table entries...
  */

  if ((font->table.entries = calloc((size_t)font->table.num_entries, sizeof(_ttf_off_dir_t))) == NULL)
  {
    errorf(font, "Unable to allocate memory for font tables.");
    return (false);
  }

  for (i = font->table.num_entries, current = font->table.entries; i > 0; i --, current ++)
  {
    current->tag      = read_ulong(font);
    current->checksum = read_ulong(font);
    current->offset   = read_ulong(font);
    current->length   = read_ulong(font);

    TTF_DEBUG("read_table: [%d] tag='%c%c%c%c' checksum=%u offset=%u length=%u\n", i, (current->tag >> 24) & 255, (current->tag >> 16) & 255, (current->tag >> 8) & 255, current->tag & 255, current->checksum, current->offset, current->length);
  }

  return (true);
}


//
// 'read_ulong()' - Read a 32-bit unsigned integer.
//

static unsigned				// O - 32-bit unsigned integer value or EOF
read_ulong(ttf_t *font)			// I - Font
{
  unsigned char	buffer[4];		// Read buffer


  if (read(font->fd, buffer, sizeof(buffer)) != sizeof(buffer))
    return ((unsigned)EOF);
  else
    return ((unsigned)((buffer[0] << 24) | (buffer[1] << 16) | (buffer[2] << 8) | buffer[3]));
}


//
// 'read_ushort()' - Read a 16-bit unsigned integer.
//

static int				// O - 16-bit unsigned integer value or EOF
read_ushort(ttf_t *font)		// I - Font
{
  unsigned char	buffer[2];		// Read buffer


  if (read(font->fd, buffer, sizeof(buffer)) != sizeof(buffer))
    return (EOF);
  else
    return ((buffer[0] << 8) | buffer[1]);
}


//
// 'seek_table()' - Seek to a specific table in a font.
//

static unsigned				// O - Length of table or 0 if not found
seek_table(ttf_t    *font,		// I - Font
           unsigned tag,		// I - Tag to find
           unsigned offset,		// I - Additional offset
           bool     required)		// I - Required table?
{
  int		i;			// Looping var
  _ttf_off_dir_t *current;		// Current entry


  // Look up the tag in the table...
  for (i = font->table.num_entries, current = font->table.entries; i  > 0; i --, current ++)
  {
    if (current->tag == tag)
    {
      // Found it, seek and return...
      if (lseek(font->fd, current->offset + offset, SEEK_SET) == (current->offset + offset))
      {
        // Successful seek...
        return (current->length - offset);
      }
      else
      {
        // Seek failed...
        errorf(font, "Unable to seek to %c%c%c%c table: %s", (tag >> 24) & 255, (tag >> 16) & 255, (tag >> 8) & 255, tag & 255, strerror(errno));
        return (0);
      }
    }
  }

  // Not found, return 0...
  if (required)
    errorf(font, "%c%c%c%c table not found.", (tag >> 24) & 255, (tag >> 16) & 255, (tag >> 8) & 255, tag & 255);

  return (0);
}




michaelrsweet-pdfio-db93555/ttf.h
//
// Header file for TTF library
//
//     https://github.com/michaelrsweet/ttf
//
// Copyright © 2018-2021 by Michael R Sweet.
//
// Licensed under Apache License v2.0.  See the file "LICENSE" for more
// information.
//

#ifndef TTF_H
#  define TTF_H

//
// Include necessary headers...
//

#  include <stdbool.h>
#  include <sys/types.h>

#  ifdef __cplusplus
extern "C" {
#  endif //


//
// Types...
//

typedef struct _ttf_s ttf_t;	//// Font object

typedef void (*ttf_err_cb_t)(void *data, const char *message);
				//// Font error callback

typedef enum ttf_stretch_e	//// Font stretch
{
  TTF_STRETCH_NORMAL,		// normal
  TTF_STRETCH_ULTRA_CONDENSED,	// ultra-condensed
  TTF_STRETCH_EXTRA_CONDENSED,	// extra-condensed
  TTF_STRETCH_CONDENSED,	// condensed
  TTF_STRETCH_SEMI_CONDENSED,	// semi-condensed
  TTF_STRETCH_SEMI_EXPANDED,	// semi-expanded
  TTF_STRETCH_EXPANDED,		// expanded
  TTF_STRETCH_EXTRA_EXPANDED,	// extra-expanded
  TTF_STRETCH_ULTRA_EXPANDED	// ultra-expanded
} ttf_stretch_t;

typedef enum ttf_style_e	//// Font style
{
  TTF_STYLE_NORMAL,		// Normal font
  TTF_STYLE_ITALIC,		// Italic font
  TTF_STYLE_OBLIQUE		// Oblique (angled) font
} ttf_style_t;

typedef enum ttf_variant_e	//// Font variant
{
  TTF_VARIANT_NORMAL,		// Normal font
  TTF_VARIANT_SMALL_CAPS	// Font whose lowercase letters are small capitals
} ttf_variant_t;

typedef enum ttf_weight_e	//// Font weight
{
  TTF_WEIGHT_100 = 100,		// Weight 100 (Thin)
  TTF_WEIGHT_200 = 200,		// Weight 200 (Extra/Ultra-Light)
  TTF_WEIGHT_300 = 300,		// Weight 300 (Light)
  TTF_WEIGHT_400 = 400,		// Weight 400 (Normal/Regular)
  TTF_WEIGHT_500 = 500,		// Weight 500 (Medium)
  TTF_WEIGHT_600 = 600,		// Weight 600 (Semi/Demi-Bold)
  TTF_WEIGHT_700 = 700,		// Weight 700 (Bold)
  TTF_WEIGHT_800 = 800,		// Weight 800 (Extra/Ultra-Bold)
  TTF_WEIGHT_900 = 900		// Weight 900 (Black/Heavy)
} ttf_weight_t;

typedef struct ttf_rect_s	//// Bounding rectangle
{
  float	left;			// Left offset
  float	top;			// Top offset
  float	right;			// Right offset
  float	bottom;			// Bottom offset
} ttf_rect_t;


//
// Functions...
//

extern ttf_t		*ttfCreate(const char *filename, size_t idx, ttf_err_cb_t err_cb, void *err_data);
extern void		ttfDelete(ttf_t *font);
extern int		ttfGetAscent(ttf_t *font);
extern ttf_rect_t	*ttfGetBounds(ttf_t *font, ttf_rect_t *bounds);
extern int		ttfGetCapHeight(ttf_t *font);
extern const int	*ttfGetCMap(ttf_t *font, size_t *num_cmap);
extern const char	*ttfGetCopyright(ttf_t *font);
extern int		ttfGetDescent(ttf_t *font);
extern ttf_rect_t	*ttfGetExtents(ttf_t *font, float size, const char *s, ttf_rect_t *extents);
extern const char	*ttfGetFamily(ttf_t *font);
extern float		ttfGetItalicAngle(ttf_t *font);
extern int		ttfGetMaxChar(ttf_t *font);
extern int		ttfGetMinChar(ttf_t *font);
extern size_t		ttfGetNumFonts(ttf_t *font);
extern const char	*ttfGetPostScriptName(ttf_t *font);
extern ttf_stretch_t	ttfGetStretch(ttf_t *font);
extern ttf_style_t	ttfGetStyle(ttf_t *font);
extern const char	*ttfGetVersion(ttf_t *font);
extern int		ttfGetWidth(ttf_t *font, int ch);
extern ttf_weight_t	ttfGetWeight(ttf_t *font);
extern int		ttfGetXHeight(ttf_t *font);
extern bool		ttfIsFixedPitch(ttf_t *font);


#  ifdef __cplusplus
}
#  endif // __cplusplus

#endif // !TTF_H



