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capypdf-0.7.0/.github/workflows/linuxtests.yml

name: CapyPDF CI
run-name: ${{ github.actor }} unit tests for CapyPDF
on:
  push:
    branches:
      - master
  pull_request:
jobs:
  CapyPDF-tests:
    runs-on: ubuntu-latest
    container:
      image: ubuntu:lunar
    steps:
      - run:  apt-get -y update && apt-get -y install git python3 python3-setuptools python3-pillow build-essential pkg-config ghostscript ninja-build libtiff-dev libjpeg-dev libpng-dev zlib1g-dev libfmt-dev libfreetype-dev liblcms2-dev fonts-noto-core
      - uses: actions/checkout@v3
      - run:  git clone --depth=1 https://github.com/mesonbuild/meson mesoncheckout
      - name: Configure
        run: mesoncheckout/meson.py setup --buildtype=debugoptimized builddir
      - name: Build
        run: ninja -C builddir
      - name: Test
        run: ninja -C builddir test
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capypdf-0.7.0/COPYING


                                 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.







capypdf-0.7.0/compilefuzz.sh

#!/bin/sh

mkdir fuzzgen
clang++-15 -DA4FUZZING -std=c++20 -O2 -g -fsanitize=fuzzer,address -Isrc src/ft_subsetter.cpp src/fontfuzz.cpp -o fuzzgen/fontfuzz `pkg-config --cflags --libs freetype2`
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capypdf-0.7.0/icc/readme.md

# OpenICC Profiles

These profiles are here for testing, are are originally from the OpenICC project.

Sources can be found: https://sourceforge.net/projects/openicc/files/OpenICC-Profiles/

The icc can be generated from the sources using this command:

  colprof FOGRA30L.ti3 FOGRA30L.icc

It may take some time to complete.

# Copyright

Copyright (c) 2008-2011 Kai-Uwe Behrmann
BSD-2 License, see original sources for details.
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capypdf-0.7.0/include/capypdf.h.in

/*
 * Copyright 2023 Jussi Pakkanen
 *
 * 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.
 */

#pragma once

#include <stdint.h>

#mesondefine CAPYPDF_VERSION_STR
#mesondefine CAPYPDF_VERSION_MAJOR
#mesondefine CAPYPDF_VERSION_MINOR
#mesondefine CAPYPDF_VERSION_MICRO

#if defined _WIN32
#ifdef BUILDING_CAPYPDF
#define CAPYPDF_PUBLIC __declspec(dllexport)
#else
#define CAPYPDF_PUBLIC __declspec(dllimport)
#endif
#else
#ifdef BUILDING_CAPYPDF
#define CAPYPDF_PUBLIC __attribute__((visibility("default")))
#else
#define CAPYPDF_PUBLIC
#endif
#endif

#ifdef __cplusplus
#define CAPYPDF_NOEXCEPT noexcept
extern "C" {
#else
#define CAPYPDF_NOEXCEPT
#endif

typedef enum {
    CAPY_FONT_TIMES_ROMAN,
    CAPY_FONT_HELVETICA,
    CAPY_FONT_COURIER,
    CAPY_FONT_SYMBOL,
    CAPY_FONT_TIMES_ROMAN_BOLD,
    CAPY_FONT_HELVETICA_BOLD,
    CAPY_FONT_COURIER_BOLD,
    CAPY_FONT_ZAPF_DINGBATS,
    CAPY_FONT_TIMES_ROMAN_ITALIC,
    CAPY_FONT_HELVETICA_OBLIQUE,
    CAPY_FONT_COURIER_OBLIQUE,
    CAPY_FONT_TIMES_ROMAN_BOLDITALIC,
    CAPY_FONT_HELVETICA_BOLDOBLIQUE,
    CAPY_FONT_COURIER_BOLDOBLIQUE,
} CapyPDF_Builtin_Fonts;

typedef enum { CAPY_CS_DEVICE_RGB, CAPY_CS_DEVICE_GRAY, CAPY_CS_DEVICE_CMYK } CapyPDF_Colorspace;

typedef enum {
    CAPY_RI_RELATIVE_COLORIMETRIC,
    CAPY_RI_ABSOLUTE_COLORIMETRIC,
    CAPY_RI_SATURATION,
    CAPY_RI_PERCEPTUAL
} CapyPDF_Rendering_Intent;

typedef enum {
    CAPY_TEXT_FILL,
    CAPY_TEXT_STROKE,
    CAPY_TEXT_FILL_STROKE,
    CAPY_TEXT_INVISIBLE,
    CAPY_TEXT_FILL_CLIP,
    CAPY_TEXT_STROKE_CLIP,
    CAPY_TEXT_FILL_STROKE_CLIP,
    CAPY_TEXT_CLIP,
} CapyPDF_Text_Mode;

typedef enum {
    CAPY_BM_NORMAL,
    CAPY_BM_MULTIPLY,
    CAPY_BM_SCREEN,
    CAPY_BM_OVERLAY,
    CAPY_BM_DARKEN,
    CAPY_BM_LIGHTEN,
    CAPY_BM_COLORDODGE,
    CAPY_BM_COLORBURN,
    CAPY_BM_HARDLIGHT,
    CAPY_BM_SOFTLIGHT,
    CAPY_BM_DIFFERENCE,
    CAPY_BM_EXCLUSION,
    CAPY_BM_HUE,
    CAPY_BM_SATURATION,
    CAPY_BM_COLOR,
    CAPY_BM_LUMINOSITY,
} CapyPDF_Blend_Mode;

typedef enum { CAPY_LC_BUTT, CAPY_LC_ROUND, CAPY_LC_PROJECTION } CapyPDF_Line_Cap;

typedef enum {
    CAPY_LJ_MITER,
    CAPY_LJ_ROUND,
    CAPY_LJ_BEVEL,
} CapyPDF_Line_Join;

typedef enum {
    CAPY_DC_PAGE,
    CAPY_DC_COLOR_TILING,
    CAPY_DC_UCOLORED_TILING,
    CAPY_DC_FORM_XOBJECT,
    CAPY_DC_TRANSPARENCY_GROUP,
} CapyPDF_Draw_Context_Type;

typedef enum {
    CAPY_TR_SPLIT,
    CAPY_TR_BLINDS,
    CAPY_TR_BOX,
    CAPY_TR_WIPE,
    CAPY_TR_DISSOLVE,
    CAPY_TR_GLITTER,
    CAPY_TR_R,
    CAPY_TR_FLY,
    CAPY_TR_PUSH,
    CAPY_TR_COVER,
    CAPY_TR_UNCOVER,
    CAPY_TR_FADE,
} CapyPDF_Transition_Type;

typedef enum {
    CAPY_BOX_MEDIA,
    CAPY_BOX_CROP,
    CAPY_BOX_BLEED,
    CAPY_BOX_TRIM,
    CAPY_BOX_ART,
} CapyPDF_Page_Box;

typedef enum {
    CAPY_INTENT_SUBTYPE_PDFX,
    CAPY_INTENT_SUBTYPE_PDFA,
    // CAPY_INTENT_SUBTYPE_PDFE,
} CapyPDF_Intent_Subtype;

typedef enum {
    CAPY_INTERPOLATION_AUTO,
    CAPY_INTERPOLATION_PIXELATED,
    CAPY_INTERPOLATION_SMOOTH,
} CapyPDF_Image_Interpolation;

// clang-format off
/* Not used yet.
enum CAPYPDF_Color_Management_Policy {
    CAPY_CCP_Preserve,                  // Pass all colors directly through without conversion or checking.
    CAPY_CCP_ToOutput,                  // Convert everything to output colorspace
    CAPY_CCP_ToOutputExceptManaged,     // Convert everything to output cs except color managed content (ICC, L*a*b* etc)
    CAPY_CCP_OnlyOutputAllowed,         // Use of any colorspace except output is an error except using Gray in RGB and CMYK.
};
*/
// clang-format on

// These start with a lower case letter, because all
// symbol names that start with an underscore + capital letter
// are reserved for the standard library.
typedef struct _capyPDF_Color CapyPDF_Color;
typedef struct _capyPDF_DrawContext CapyPDF_DrawContext;
typedef struct _capyPDF_Generator CapyPDF_Generator;
typedef struct _capyPDF_GraphicsState CapyPDF_GraphicsState;
typedef struct _capyPDF_OptionalContentGroup CapyPDF_OptionalContentGroup;
typedef struct _capyPDF_Options CapyPDF_Options;
typedef struct _capyPDF_PageProperties CapyPDF_PageProperties;
typedef struct _capyPDF_Text CapyPDF_Text;
typedef struct _capyPDF_Transition CapyPDF_Transition;
typedef struct _capyPDF_RasterImage CapyPDF_RasterImage;
typedef struct _capyPDF_Type2Function CapyPDF_Type2Function;
typedef struct _capyPDF_Type2Shading CapyPDF_Type2Shading;
typedef struct _capyPDF_Type3Shading CapyPDF_Type3Shading;
typedef struct _capyPDF_Type4Shading CapyPDF_Type4Shading;
typedef struct _capyPDF_Type6Shading CapyPDF_Type6Shading;

typedef int32_t CapyPDF_EC;

typedef struct {
    int32_t id;
} CapyPDF_AnnotationId;

typedef struct {
    int32_t id;
} CapyPDF_EmbeddedFileId;

typedef struct {
    int32_t id;
} CapyPDF_FontId;

typedef struct {
    int32_t id;
} CapyPDF_FormWidgetId;

typedef struct {
    int32_t id;
} CapyPDF_FormXObjectId;

typedef struct {
    int32_t id;
} CapyPDF_GraphicsStateId;

typedef struct {
    int32_t id;
} CapyPDF_IccColorSpaceId;

typedef struct {
    int32_t id;
} CapyPDF_ImageId;

typedef struct {
    int32_t id;
} CapyPDF_OptionalContentGroupId;

typedef struct {
    int32_t id;
} CapyPDF_StructureItemId;

typedef struct {
    int32_t id;
} CapyPDF_TransparencyGroupId;

typedef struct {
    int32_t id;
} CapyPDF_FunctionId;

typedef struct {
    int32_t id;
} CapyPDF_ShadingId;

typedef struct {
    int32_t id;
} CapyPDF_OutlineId;

typedef struct {
    int32_t id;
} CapyPDF_SeparationId;

// Options

CAPYPDF_PUBLIC CapyPDF_EC capy_options_new(CapyPDF_Options **out_ptr) CAPYPDF_NOEXCEPT;
CAPYPDF_PUBLIC CapyPDF_EC capy_options_destroy(CapyPDF_Options *) CAPYPDF_NOEXCEPT;
CAPYPDF_PUBLIC CapyPDF_EC capy_options_set_title(CapyPDF_Options *opt,
                                                 const char *utf8_title) CAPYPDF_NOEXCEPT;
CAPYPDF_PUBLIC CapyPDF_EC capy_options_set_author(CapyPDF_Options *opt,
                                                  const char *utf8_author) CAPYPDF_NOEXCEPT;
CAPYPDF_PUBLIC CapyPDF_EC capy_options_set_creator(CapyPDF_Options *opt,
                                                   const char *utf8_creator) CAPYPDF_NOEXCEPT;
CAPYPDF_PUBLIC CapyPDF_EC capy_options_set_device_profile(
    CapyPDF_Options *opt, CapyPDF_Colorspace cs, const char *profile_path) CAPYPDF_NOEXCEPT;
CAPYPDF_PUBLIC CapyPDF_EC capy_options_set_colorspace(CapyPDF_Options *opt,
                                                      CapyPDF_Colorspace cs) CAPYPDF_NOEXCEPT;
CAPYPDF_PUBLIC CapyPDF_EC capy_options_set_output_intent(CapyPDF_Options *opt,
                                                         CapyPDF_Intent_Subtype stype,
                                                         const char *identifier) CAPYPDF_NOEXCEPT;
CAPYPDF_PUBLIC CapyPDF_EC capy_options_set_default_page_properties(
    CapyPDF_Options *opt, const CapyPDF_PageProperties *prop) CAPYPDF_NOEXCEPT;

// Page properties.
CAPYPDF_PUBLIC CapyPDF_EC capy_page_properties_new(CapyPDF_PageProperties **out_ptr)
    CAPYPDF_NOEXCEPT;
CAPYPDF_PUBLIC CapyPDF_EC capy_page_properties_destroy(CapyPDF_PageProperties *) CAPYPDF_NOEXCEPT;
CAPYPDF_PUBLIC CapyPDF_EC capy_page_properties_set_pagebox(CapyPDF_PageProperties *prop,
                                                           CapyPDF_Page_Box boxtype,
                                                           double x1,
                                                           double y1,
                                                           double x2,
                                                           double y2) CAPYPDF_NOEXCEPT;

// Generator

CAPYPDF_PUBLIC CapyPDF_EC capy_generator_new(const char *filename,
                                             const CapyPDF_Options *options,
                                             CapyPDF_Generator **out_ptr) CAPYPDF_NOEXCEPT;
CAPYPDF_PUBLIC CapyPDF_EC capy_generator_add_page(CapyPDF_Generator *g,
                                                  CapyPDF_DrawContext *ctx) CAPYPDF_NOEXCEPT;
CAPYPDF_PUBLIC CapyPDF_EC capy_generator_embed_jpg(CapyPDF_Generator *g,
                                                   const char *fname,
                                                   CapyPDF_Image_Interpolation interpolate,
                                                   CapyPDF_ImageId *iid) CAPYPDF_NOEXCEPT;
CAPYPDF_PUBLIC CapyPDF_EC capy_generator_load_font(CapyPDF_Generator *g,
                                                   const char *fname,
                                                   CapyPDF_FontId *fid) CAPYPDF_NOEXCEPT;
CAPYPDF_PUBLIC CapyPDF_EC capy_generator_load_image(CapyPDF_Generator *g,
                                                    const char *fname,
                                                    CapyPDF_Image_Interpolation interpolate,
                                                    CapyPDF_ImageId *iid) CAPYPDF_NOEXCEPT;
CAPYPDF_PUBLIC CapyPDF_EC capy_generator_load_mask_image(CapyPDF_Generator *g,
                                                         const char *fname,
                                                         CapyPDF_ImageId *iid) CAPYPDF_NOEXCEPT;
CAPYPDF_PUBLIC CapyPDF_EC capy_generator_add_image(CapyPDF_Generator *g,
                                                   CapyPDF_RasterImage *image,
                                                   CapyPDF_ImageId *iid) CAPYPDF_NOEXCEPT;
CAPYPDF_PUBLIC CapyPDF_EC capy_generator_add_type2_function(
    CapyPDF_Generator *g, CapyPDF_Type2Function *func, CapyPDF_FunctionId *fid) CAPYPDF_NOEXCEPT;
CAPYPDF_PUBLIC CapyPDF_EC capy_generator_add_type2_shading(
    CapyPDF_Generator *g, CapyPDF_Type2Shading *shade, CapyPDF_ShadingId *shid) CAPYPDF_NOEXCEPT;
CAPYPDF_PUBLIC CapyPDF_EC capy_generator_add_type3_shading(
    CapyPDF_Generator *g, CapyPDF_Type3Shading *shade, CapyPDF_ShadingId *shid) CAPYPDF_NOEXCEPT;
CAPYPDF_PUBLIC CapyPDF_EC capy_generator_add_type4_shading(
    CapyPDF_Generator *g, CapyPDF_Type4Shading *shade, CapyPDF_ShadingId *shid) CAPYPDF_NOEXCEPT;
CAPYPDF_PUBLIC CapyPDF_EC capy_generator_add_type6_shading(
    CapyPDF_Generator *g, CapyPDF_Type6Shading *shade, CapyPDF_ShadingId *shid) CAPYPDF_NOEXCEPT;
CAPYPDF_PUBLIC CapyPDF_EC capy_generator_add_graphics_state(CapyPDF_Generator *g,
                                                            const CapyPDF_GraphicsState *state,
                                                            CapyPDF_GraphicsStateId *gsid)
    CAPYPDF_NOEXCEPT;
CAPYPDF_PUBLIC CapyPDF_EC capy_generator_load_icc_profile(
    CapyPDF_Generator *g, const char *fname, CapyPDF_IccColorSpaceId *iid) CAPYPDF_NOEXCEPT;
CAPYPDF_PUBLIC CapyPDF_EC capy_generator_create_separation_simple(CapyPDF_Generator *g,
                                                                  const char *separation_name,
                                                                  const CapyPDF_Color *c,
                                                                  CapyPDF_SeparationId *sid)
    CAPYPDF_NOEXCEPT;
CAPYPDF_PUBLIC CapyPDF_EC capy_generator_write(CapyPDF_Generator *g) CAPYPDF_NOEXCEPT;
CAPYPDF_PUBLIC CapyPDF_EC
capy_generator_add_optional_content_group(CapyPDF_Generator *g,
                                          const CapyPDF_OptionalContentGroup *ocg,
                                          CapyPDF_OptionalContentGroupId *ocgid) CAPYPDF_NOEXCEPT;
CAPYPDF_PUBLIC CapyPDF_EC capy_generator_destroy(CapyPDF_Generator *g) CAPYPDF_NOEXCEPT;

// FIXME: this must be changed to support PDF links that point to
// specific coordinates on a page.
CAPYPDF_PUBLIC CapyPDF_EC capy_generator_add_outline(CapyPDF_Generator *generator,
                                                     const char *utf8_text,
                                                     int32_t page_number,
                                                     CapyPDF_OutlineId *parent,
                                                     CapyPDF_OutlineId *out_ptr) CAPYPDF_NOEXCEPT;

// Probably not final API.
CAPYPDF_PUBLIC CapyPDF_EC capy_generator_text_width(CapyPDF_Generator *g,
                                                    const char *utf8_text,
                                                    CapyPDF_FontId font,
                                                    double pointsize,
                                                    double *width) CAPYPDF_NOEXCEPT;

// Draw context

CAPYPDF_PUBLIC CapyPDF_EC
capy_page_draw_context_new(CapyPDF_Generator *g, CapyPDF_DrawContext **out_ptr) CAPYPDF_NOEXCEPT;
CAPYPDF_PUBLIC CapyPDF_EC capy_dc_cmd_b(CapyPDF_DrawContext *ctx) CAPYPDF_NOEXCEPT;
CAPYPDF_PUBLIC CapyPDF_EC capy_dc_cmd_B(CapyPDF_DrawContext *ctx) CAPYPDF_NOEXCEPT;
CAPYPDF_PUBLIC CapyPDF_EC capy_dc_cmd_bstar(CapyPDF_DrawContext *ctx) CAPYPDF_NOEXCEPT;
CAPYPDF_PUBLIC CapyPDF_EC capy_dc_cmd_Bstar(CapyPDF_DrawContext *ctx) CAPYPDF_NOEXCEPT;
CAPYPDF_PUBLIC CapyPDF_EC capy_dc_cmd_BDC_ocg(
    CapyPDF_DrawContext *ctx, CapyPDF_OptionalContentGroupId ocgid) CAPYPDF_NOEXCEPT;
CAPYPDF_PUBLIC CapyPDF_EC capy_dc_cmd_c(CapyPDF_DrawContext *ctx,
                                        double x1,
                                        double y1,
                                        double x2,
                                        double y2,
                                        double x3,
                                        double y3) CAPYPDF_NOEXCEPT;
CAPYPDF_PUBLIC CapyPDF_EC capy_dc_cmd_cm(CapyPDF_DrawContext *ctx,
                                         double m1,
                                         double m2,
                                         double m3,
                                         double m4,
                                         double m5,
                                         double m6) CAPYPDF_NOEXCEPT;
CAPYPDF_PUBLIC CapyPDF_EC capy_dc_cmd_d(CapyPDF_DrawContext *ctx,
                                        double *dash_array,
                                        int32_t array_size,
                                        double phase) CAPYPDF_NOEXCEPT;
CAPYPDF_PUBLIC CapyPDF_EC capy_dc_cmd_EMC(CapyPDF_DrawContext *ctx) CAPYPDF_NOEXCEPT;
CAPYPDF_PUBLIC CapyPDF_EC capy_dc_cmd_f(CapyPDF_DrawContext *ctx) CAPYPDF_NOEXCEPT;
CAPYPDF_PUBLIC CapyPDF_EC capy_dc_cmd_fstar(CapyPDF_DrawContext *ctx) CAPYPDF_NOEXCEPT;
CAPYPDF_PUBLIC CapyPDF_EC capy_dc_cmd_G(CapyPDF_DrawContext *ctx, double gray) CAPYPDF_NOEXCEPT;
CAPYPDF_PUBLIC CapyPDF_EC capy_dc_cmd_g(CapyPDF_DrawContext *ctx, double gray) CAPYPDF_NOEXCEPT;
CAPYPDF_PUBLIC CapyPDF_EC capy_dc_cmd_gs(CapyPDF_DrawContext *ctx,
                                         CapyPDF_GraphicsStateId gsid) CAPYPDF_NOEXCEPT;
CAPYPDF_PUBLIC CapyPDF_EC capy_dc_cmd_h(CapyPDF_DrawContext *ctx) CAPYPDF_NOEXCEPT;
CAPYPDF_PUBLIC CapyPDF_EC capy_dc_cmd_i(CapyPDF_DrawContext *ctx, double flatness) CAPYPDF_NOEXCEPT;
CAPYPDF_PUBLIC CapyPDF_EC capy_dc_cmd_j(CapyPDF_DrawContext *ctx,
                                        CapyPDF_Line_Join join_style) CAPYPDF_NOEXCEPT;
CAPYPDF_PUBLIC CapyPDF_EC capy_dc_cmd_J(CapyPDF_DrawContext *ctx,
                                        CapyPDF_Line_Cap cap_style) CAPYPDF_NOEXCEPT;
CAPYPDF_PUBLIC CapyPDF_EC
capy_dc_cmd_k(CapyPDF_DrawContext *ctx, double c, double m, double y, double k) CAPYPDF_NOEXCEPT;
CAPYPDF_PUBLIC CapyPDF_EC
capy_dc_cmd_K(CapyPDF_DrawContext *ctx, double c, double m, double y, double k) CAPYPDF_NOEXCEPT;
CAPYPDF_PUBLIC CapyPDF_EC capy_dc_cmd_l(CapyPDF_DrawContext *ctx,
                                        double x,
                                        double y) CAPYPDF_NOEXCEPT;
CAPYPDF_PUBLIC CapyPDF_EC capy_dc_cmd_m(CapyPDF_DrawContext *ctx,
                                        double x,
                                        double y) CAPYPDF_NOEXCEPT;
CAPYPDF_PUBLIC CapyPDF_EC capy_dc_cmd_M(CapyPDF_DrawContext *ctx,
                                        double miterlimit) CAPYPDF_NOEXCEPT;
CAPYPDF_PUBLIC CapyPDF_EC capy_dc_cmd_n(CapyPDF_DrawContext *ctx) CAPYPDF_NOEXCEPT;
CAPYPDF_PUBLIC CapyPDF_EC capy_dc_cmd_q(CapyPDF_DrawContext *ctx) CAPYPDF_NOEXCEPT;
CAPYPDF_PUBLIC CapyPDF_EC capy_dc_cmd_Q(CapyPDF_DrawContext *ctx) CAPYPDF_NOEXCEPT;
CAPYPDF_PUBLIC CapyPDF_EC
capy_dc_cmd_re(CapyPDF_DrawContext *ctx, double x, double y, double w, double h) CAPYPDF_NOEXCEPT;
CAPYPDF_PUBLIC CapyPDF_EC capy_dc_cmd_RG(CapyPDF_DrawContext *ctx, double r, double g, double b)
    CAPYPDF_NOEXCEPT;
CAPYPDF_PUBLIC CapyPDF_EC capy_dc_cmd_rg(CapyPDF_DrawContext *ctx, double r, double g, double b)
    CAPYPDF_NOEXCEPT;
CAPYPDF_PUBLIC CapyPDF_EC capy_dc_cmd_ri(CapyPDF_DrawContext *ctx,
                                         CapyPDF_Rendering_Intent ri) CAPYPDF_NOEXCEPT;
CAPYPDF_PUBLIC CapyPDF_EC capy_dc_cmd_s(CapyPDF_DrawContext *ctx) CAPYPDF_NOEXCEPT;
CAPYPDF_PUBLIC CapyPDF_EC capy_dc_cmd_S(CapyPDF_DrawContext *ctx) CAPYPDF_NOEXCEPT;
CAPYPDF_PUBLIC CapyPDF_EC capy_dc_cmd_sh(CapyPDF_DrawContext *ctx,
                                         CapyPDF_ShadingId shid) CAPYPDF_NOEXCEPT;
CAPYPDF_PUBLIC CapyPDF_EC capy_dc_cmd_v(
    CapyPDF_DrawContext *ctx, double x2, double y2, double x3, double y3) CAPYPDF_NOEXCEPT;
CAPYPDF_PUBLIC CapyPDF_EC capy_dc_cmd_w(CapyPDF_DrawContext *ctx,
                                        double line_width) CAPYPDF_NOEXCEPT;
CAPYPDF_PUBLIC CapyPDF_EC capy_dc_cmd_W(CapyPDF_DrawContext *ctx) CAPYPDF_NOEXCEPT;
CAPYPDF_PUBLIC CapyPDF_EC capy_dc_cmd_Wstar(CapyPDF_DrawContext *ctx) CAPYPDF_NOEXCEPT;
CAPYPDF_PUBLIC CapyPDF_EC capy_dc_cmd_y(
    CapyPDF_DrawContext *ctx, double x1, double y1, double x3, double y3) CAPYPDF_NOEXCEPT;

CAPYPDF_PUBLIC CapyPDF_EC capy_dc_set_stroke(CapyPDF_DrawContext *ctx,
                                             CapyPDF_Color *c) CAPYPDF_NOEXCEPT;
CAPYPDF_PUBLIC CapyPDF_EC capy_dc_set_nonstroke(CapyPDF_DrawContext *ctx,
                                                CapyPDF_Color *c) CAPYPDF_NOEXCEPT;

CAPYPDF_PUBLIC CapyPDF_EC capy_dc_draw_image(CapyPDF_DrawContext *ctx,
                                             CapyPDF_ImageId iid) CAPYPDF_NOEXCEPT;
CAPYPDF_PUBLIC CapyPDF_EC capy_dc_render_text(CapyPDF_DrawContext *ctx,
                                              const char *text,
                                              CapyPDF_FontId fid,
                                              double point_size,
                                              double x,
                                              double y) CAPYPDF_NOEXCEPT;
CAPYPDF_PUBLIC CapyPDF_EC capy_dc_render_text_obj(CapyPDF_DrawContext *ctx,
                                                  CapyPDF_Text *text) CAPYPDF_NOEXCEPT;
CAPYPDF_PUBLIC CapyPDF_EC capy_dc_set_page_transition(
    CapyPDF_DrawContext *dc, CapyPDF_Transition *transition) CAPYPDF_NOEXCEPT;
CAPYPDF_PUBLIC CapyPDF_EC
capy_dc_add_simple_navigation(CapyPDF_DrawContext *dc,
                              const CapyPDF_OptionalContentGroupId *ocgarray,
                              int32_t array_size,
                              const CapyPDF_Transition *tr) CAPYPDF_NOEXCEPT;
CAPYPDF_PUBLIC CapyPDF_EC capy_dc_text_new(CapyPDF_DrawContext *dc,
                                           CapyPDF_Text **out_ptr) CAPYPDF_NOEXCEPT;
CAPYPDF_PUBLIC CapyPDF_EC capy_dc_set_custom_page_properties(
    CapyPDF_DrawContext *dc, const CapyPDF_PageProperties *custom_properties);

CAPYPDF_PUBLIC CapyPDF_EC capy_dc_destroy(CapyPDF_DrawContext *) CAPYPDF_NOEXCEPT;

// Text

CAPYPDF_PUBLIC CapyPDF_EC capy_text_destroy(CapyPDF_Text *text) CAPYPDF_NOEXCEPT;
// This is basically cmd_Tj except that it does kerning if the font and Freetype support it.
CAPYPDF_PUBLIC CapyPDF_EC capy_text_render_text(CapyPDF_Text *text,
                                                const char *utf8_text) CAPYPDF_NOEXCEPT;
CAPYPDF_PUBLIC CapyPDF_EC capy_text_set_nonstroke(CapyPDF_Text *text,
                                                  const CapyPDF_Color *color) CAPYPDF_NOEXCEPT;
CAPYPDF_PUBLIC CapyPDF_EC capy_text_set_stroke(CapyPDF_Text *text,
                                               const CapyPDF_Color *color) CAPYPDF_NOEXCEPT;
CAPYPDF_PUBLIC CapyPDF_EC capy_text_cmd_Tc(CapyPDF_Text *text, double spacing) CAPYPDF_NOEXCEPT;
CAPYPDF_PUBLIC CapyPDF_EC capy_text_cmd_Td(CapyPDF_Text *text, double x, double y) CAPYPDF_NOEXCEPT;
CAPYPDF_PUBLIC CapyPDF_EC capy_text_cmd_Tf(CapyPDF_Text *text,
                                           CapyPDF_FontId font,
                                           double pointsize) CAPYPDF_NOEXCEPT;
CAPYPDF_PUBLIC CapyPDF_EC capy_text_cmd_TL(CapyPDF_Text *text, double leading) CAPYPDF_NOEXCEPT;
CAPYPDF_PUBLIC CapyPDF_EC capy_text_cmd_Tm(CapyPDF_Text *text,
                                           double a,
                                           double b,
                                           double c,
                                           double d,
                                           double e,
                                           double f) CAPYPDF_NOEXCEPT;
CAPYPDF_PUBLIC CapyPDF_EC capy_text_cmd_Tr(CapyPDF_Text *text,
                                           CapyPDF_Text_Mode tmode) CAPYPDF_NOEXCEPT;
CAPYPDF_PUBLIC CapyPDF_EC capy_text_cmd_Tw(CapyPDF_Text *text, double spacing) CAPYPDF_NOEXCEPT;
CAPYPDF_PUBLIC CapyPDF_EC capy_text_cmd_Tstar(CapyPDF_Text *text) CAPYPDF_NOEXCEPT;

// Color

CAPYPDF_PUBLIC CapyPDF_EC capy_color_new(CapyPDF_Color **out_ptr) CAPYPDF_NOEXCEPT;
CAPYPDF_PUBLIC CapyPDF_EC capy_color_destroy(CapyPDF_Color *color) CAPYPDF_NOEXCEPT;
CAPYPDF_PUBLIC CapyPDF_EC capy_color_set_rgb(CapyPDF_Color *c, double r, double g, double b)
    CAPYPDF_NOEXCEPT;
CAPYPDF_PUBLIC CapyPDF_EC capy_color_set_gray(CapyPDF_Color *c, double v) CAPYPDF_NOEXCEPT;
CAPYPDF_PUBLIC CapyPDF_EC
capy_color_set_cmyk(CapyPDF_Color *color, double c, double m, double y, double k) CAPYPDF_NOEXCEPT;
CAPYPDF_PUBLIC CapyPDF_EC capy_color_set_icc(CapyPDF_Color *color,
                                             CapyPDF_IccColorSpaceId icc_id,
                                             double *values,
                                             int32_t num_values) CAPYPDF_NOEXCEPT;
CAPYPDF_PUBLIC CapyPDF_EC capy_color_set_separation(CapyPDF_Color *color,
                                                    CapyPDF_SeparationId sep_id,
                                                    double values) CAPYPDF_NOEXCEPT;

// Transition
CAPYPDF_PUBLIC CapyPDF_EC capy_transition_new(CapyPDF_Transition **out_ptr,
                                              CapyPDF_Transition_Type type,
                                              double duration) CAPYPDF_NOEXCEPT;
CAPYPDF_PUBLIC CapyPDF_EC capy_transition_destroy(CapyPDF_Transition *transition) CAPYPDF_NOEXCEPT;

// Optional Content groups
CAPYPDF_PUBLIC CapyPDF_EC capy_optional_content_group_new(CapyPDF_OptionalContentGroup **out_ptr,
                                                          const char *name) CAPYPDF_NOEXCEPT;
CAPYPDF_PUBLIC CapyPDF_EC capy_optional_content_group_destroy(CapyPDF_OptionalContentGroup *group)
    CAPYPDF_NOEXCEPT;

// Graphics state
CAPYPDF_PUBLIC CapyPDF_EC capy_graphics_state_new(CapyPDF_GraphicsState **out_ptr) CAPYPDF_NOEXCEPT;
CAPYPDF_PUBLIC CapyPDF_EC capy_graphics_state_set_CA(CapyPDF_GraphicsState *state,
                                                     double value) CAPYPDF_NOEXCEPT;
CAPYPDF_PUBLIC CapyPDF_EC capy_graphics_state_set_ca(CapyPDF_GraphicsState *state,
                                                     double value) CAPYPDF_NOEXCEPT;
CAPYPDF_PUBLIC CapyPDF_EC capy_graphics_state_set_BM(CapyPDF_GraphicsState *state,
                                                     CapyPDF_Blend_Mode blendmode) CAPYPDF_NOEXCEPT;
CAPYPDF_PUBLIC CapyPDF_EC capy_graphics_state_set_op(CapyPDF_GraphicsState *state,
                                                     int32_t value) CAPYPDF_NOEXCEPT;
CAPYPDF_PUBLIC CapyPDF_EC capy_graphics_state_set_OP(CapyPDF_GraphicsState *state,
                                                     int32_t value) CAPYPDF_NOEXCEPT;
CAPYPDF_PUBLIC CapyPDF_EC capy_graphics_state_set_OPM(CapyPDF_GraphicsState *state,
                                                      int32_t value) CAPYPDF_NOEXCEPT;
CAPYPDF_PUBLIC CapyPDF_EC capy_graphics_state_set_TK(CapyPDF_GraphicsState *state,
                                                     int32_t value) CAPYPDF_NOEXCEPT;
CAPYPDF_PUBLIC CapyPDF_EC capy_graphics_state_destroy(CapyPDF_GraphicsState *state)
    CAPYPDF_NOEXCEPT;

// Raster images
CAPYPDF_PUBLIC CapyPDF_EC capy_raster_image_new(CapyPDF_RasterImage **out_ptr) CAPYPDF_NOEXCEPT;
CAPYPDF_PUBLIC CapyPDF_EC capy_raster_image_set_size(CapyPDF_RasterImage *image,
                                                     int32_t w,
                                                     int32_t h) CAPYPDF_NOEXCEPT;
CAPYPDF_PUBLIC CapyPDF_EC capy_raster_image_set_pixel_data(CapyPDF_RasterImage *image,
                                                           const char *buf,
                                                           int32_t bufsize) CAPYPDF_NOEXCEPT;
CAPYPDF_PUBLIC CapyPDF_EC capy_raster_image_destroy(CapyPDF_RasterImage *image) CAPYPDF_NOEXCEPT;

// Functions
CAPYPDF_PUBLIC CapyPDF_EC capy_type2_function_new(CapyPDF_Type2Function **out_ptr,
                                                  double *domain,
                                                  int32_t domain_size,
                                                  const CapyPDF_Color *c1,
                                                  const CapyPDF_Color *c2,
                                                  double n) CAPYPDF_NOEXCEPT;
CAPYPDF_PUBLIC CapyPDF_EC capy_type2_function_destroy(CapyPDF_Type2Function *func) CAPYPDF_NOEXCEPT;

// Shadings
CAPYPDF_PUBLIC CapyPDF_EC capy_type2_shading_new(CapyPDF_Type2Shading **out_ptr,
                                                 CapyPDF_Colorspace cs,
                                                 double x0,
                                                 double y0,
                                                 double x1,
                                                 double y1,
                                                 CapyPDF_FunctionId func,
                                                 int32_t extend1,
                                                 int32_t extend2) CAPYPDF_NOEXCEPT;
CAPYPDF_PUBLIC CapyPDF_EC capy_type2_shading_destroy(CapyPDF_Type2Shading *shade) CAPYPDF_NOEXCEPT;

CAPYPDF_PUBLIC CapyPDF_EC capy_type3_shading_new(CapyPDF_Type3Shading **out_ptr,
                                                 CapyPDF_Colorspace cs,
                                                 double *coords,
                                                 CapyPDF_FunctionId func,
                                                 int32_t extend1,
                                                 int32_t extend2) CAPYPDF_NOEXCEPT;
CAPYPDF_PUBLIC CapyPDF_EC capy_type3_shading_destroy(CapyPDF_Type3Shading *shade) CAPYPDF_NOEXCEPT;

CAPYPDF_PUBLIC CapyPDF_EC capy_type4_shading_new(CapyPDF_Type4Shading **out_ptr,
                                                 CapyPDF_Colorspace cs,
                                                 double minx,
                                                 double miny,
                                                 double maxx,
                                                 double maxy) CAPYPDF_NOEXCEPT;
CAPYPDF_PUBLIC CapyPDF_EC capy_type4_shading_add_triangle(CapyPDF_Type4Shading *shade,
                                                          double *coords,
                                                          CapyPDF_Color **colors) CAPYPDF_NOEXCEPT;
CAPYPDF_PUBLIC CapyPDF_EC capy_type4_shading_extend(CapyPDF_Type4Shading *shade,
                                                    int32_t flag,
                                                    double *coords,
                                                    CapyPDF_Color *color) CAPYPDF_NOEXCEPT;
CAPYPDF_PUBLIC CapyPDF_EC capy_type4_shading_destroy(CapyPDF_Type4Shading *shade) CAPYPDF_NOEXCEPT;

CAPYPDF_PUBLIC CapyPDF_EC capy_type6_shading_new(CapyPDF_Type6Shading **out_ptr,
                                                 CapyPDF_Colorspace cs,
                                                 double minx,
                                                 double miny,
                                                 double maxx,
                                                 double maxy) CAPYPDF_NOEXCEPT;
CAPYPDF_PUBLIC CapyPDF_EC capy_type6_shading_add_patch(CapyPDF_Type6Shading *shade,
                                                       double *coords,
                                                       CapyPDF_Color **colors) CAPYPDF_NOEXCEPT;
CAPYPDF_PUBLIC CapyPDF_EC capy_type6_shading_extend(CapyPDF_Type6Shading *shade,
                                                    int32_t flag,
                                                    double *coords,
                                                    CapyPDF_Color **colors) CAPYPDF_NOEXCEPT;
CAPYPDF_PUBLIC CapyPDF_EC capy_type6_shading_destroy(CapyPDF_Type6Shading *shade) CAPYPDF_NOEXCEPT;

// Error

CAPYPDF_PUBLIC const char *capy_error_message(CapyPDF_EC error_code) CAPYPDF_NOEXCEPT;

#ifdef __cplusplus
}
#endif







capypdf-0.7.0/include/meson.build

configure_file(input: 'capypdf.h.in',
  output: 'capypdf.h',
  configuration: cdata,
  install: true,
  install_dir: get_option('includedir') / header_install_subdir)







capypdf-0.7.0/meson.build

project('capypdf', 'cpp', 'c',
  version: '0.7.0',
  default_options : ['cpp_std=c++23,c++latest', 'default_library=static'])

version = meson.project_version()
varr = version.split('.')
cdata = configuration_data()
cdata.set_quoted('CAPYPDF_VERSION_STR', version)
cdata.set('CAPYPDF_VERSION_MAJOR', varr[0])
cdata.set('CAPYPDF_VERSION_MINOR', varr[1])
cdata.set('CAPYPDF_VERSION_MICRO', varr[2])
soversion = 0

header_install_subdir = 'capypdf-@0@'.format(soversion)

fmt_dep = dependency('fmt')
png_dep = dependency('libpng')
zlib_dep = dependency('zlib')
lcms_dep = dependency('lcms2')
jpeg_dep = dependency('libjpeg')
freetype_dep = dependency('freetype2')
tiff_dep = dependency('libtiff-4')
gtk_dep = dependency('gtk4', required: false)

pubinc = include_directories('include')

subdir('include')
subdir('src')
subdir('python')
subdir('test')

pkg_mod = import('pkgconfig')
pkg_mod.generate(capypdf_lib,
  name: 'capypdf',
  filebase: 'capypdf',
  subdirs: header_install_subdir)







capypdf-0.7.0/pyproject.toml

[build-system]
build-backend = 'mesonpy'
requires = ['meson-python']

[project]
name = 'capypdf'
version = '0.7.0'
description = 'A color managed PDF generation library tech preview'
readme = 'readme.md'
requires-python = '>=3.10'
license = {file = 'COPYING'}
authors = [
  {name = 'Jussi Pakkanen', email = 'jpakkane@gmail.com'},
]
classifiers = [
    'Development Status :: 2 - Pre-Alpha',
    'Operating System :: POSIX :: Linux',
    'Operating System :: Microsoft :: Windows',
    'Programming Language :: Python :: 3',
    'Programming Language :: C++',
    'Topic :: Software Development :: Libraries :: Python Modules',
]

[tool.meson-python.args]
setup = ['--debug']
install = ['--skip-subprojects=lcms2', '--tags=runtime,python-runtime']







capypdf-0.7.0/python/capypdf.py

# Copyright 2023 Jussi Pakkanen
#
# 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.


import ctypes
import os, sys
import math
from enum import Enum

class LineCapStyle(Enum):
    Butt = 0
    Round = 1
    Projection_Square = 2

class LineJoinStyle(Enum):
    Miter = 0
    Round = 1
    Bevel = 2

class BlendMode(Enum):
    Normal = 0
    Multiply = 1
    Screen = 2
    Overlay = 3
    Darken = 4
    Lighten = 5
    Colordodge = 6
    Colorburn = 7
    Hardlight = 8
    Softlight = 9
    Difference = 10
    Exclusion = 11
    Hue = 12
    Saturation = 13
    Color = 14
    Luminosity = 15

class Colorspace(Enum):
    DeviceRGB = 0
    DeviceGray = 1
    DeviceCMYK = 2

class TransitionType(Enum):
    Split = 0
    Blinds = 1
    Box = 2
    Wipe = 3
    Dissolve = 4
    Glitter = 5
    R = 6
    Fly = 7
    Push = 8
    Cover = 9
    Uncover = 10
    Fade = 11

class PageBox(Enum):
    Media = 0
    Crop = 1
    Bleed = 2
    Trim = 3
    Art = 4

class RenderingIntent(Enum):
    Relative_Colorimetric = 0
    ABSOLUTE_Colorimetric = 1
    Saturation = 2
    Perceptual = 3

class TextMode(Enum):
    Fill = 0
    Stroke = 1
    FillStroke = 2
    Invisible = 3
    FillClip = 4
    StrokeClip = 5
    FillStrokeClip = 6
    Clip = 7

class IntentSubtype(Enum):
    PDFX = 0
    PDFA = 1
    # PDFE = 2

class ImageInterpolation(Enum):
    Automatic = 0
    Pixelated = 1
    Smooth = 2

class CapyPDFException(Exception):
    def __init__(*args, **kwargs):
        Exception.__init__(*args, **kwargs)

ec_type = ctypes.c_int32
enum_type = ctypes.c_int32

class FontId(ctypes.Structure):
    _fields_ = [('id', ctypes.c_int32)]

class GraphicsStateId(ctypes.Structure):
    _fields_ = [('id', ctypes.c_int32)]

class IccColorSpaceId(ctypes.Structure):
    _fields_ = [('id', ctypes.c_int32)]

class ImageId(ctypes.Structure):
    _fields_ = [('id', ctypes.c_int32)]

class OptionalContentGroupId(ctypes.Structure):
    _fields_ = [('id', ctypes.c_int32)]

class FunctionId(ctypes.Structure):
    _fields_ = [('id', ctypes.c_int32)]

class ShadingId(ctypes.Structure):
    _fields_ = [('id', ctypes.c_int32)]

class OutlineId(ctypes.Structure):
    _fields_ = [('id', ctypes.c_int32)]

class SeparationId(ctypes.Structure):
    _fields_ = [('id', ctypes.c_int32)]


cfunc_types = (

('capy_options_new', [ctypes.c_void_p]),
('capy_options_destroy', [ctypes.c_void_p]),
('capy_options_set_colorspace', [ctypes.c_void_p, enum_type]),
('capy_options_set_device_profile', [ctypes.c_void_p, enum_type, ctypes.c_char_p]),
('capy_options_set_title', [ctypes.c_void_p, ctypes.c_char_p]),
('capy_options_set_author', [ctypes.c_void_p, ctypes.c_char_p]),
('capy_options_set_creator', [ctypes.c_void_p, ctypes.c_char_p]),
('capy_options_set_output_intent', [ctypes.c_void_p, enum_type, ctypes.c_char_p]),
('capy_options_set_default_page_properties', [ctypes.c_void_p, ctypes.c_void_p]),

('capy_page_properties_new', [ctypes.c_void_p]),
('capy_page_properties_destroy', [ctypes.c_void_p]),
('capy_page_properties_set_pagebox',
    [ctypes.c_void_p, enum_type, ctypes.c_double, ctypes.c_double, ctypes.c_double, ctypes.c_double]),

('capy_generator_new', [ctypes.c_char_p, ctypes.c_void_p, ctypes.c_void_p]),
('capy_generator_add_page', [ctypes.c_void_p, ctypes.c_void_p]),
('capy_generator_embed_jpg', [ctypes.c_void_p, ctypes.c_char_p, enum_type, ctypes.c_void_p]),
('capy_generator_load_image', [ctypes.c_void_p, ctypes.c_char_p, enum_type, ctypes.c_void_p]),
('capy_generator_load_mask_image', [ctypes.c_void_p, ctypes.c_char_p, ctypes.c_void_p]),
('capy_generator_load_icc_profile', [ctypes.c_void_p, ctypes.c_char_p, ctypes.c_void_p]),
('capy_generator_load_font', [ctypes.c_void_p, ctypes.c_char_p, ctypes.c_void_p]),
('capy_generator_add_image', [ctypes.c_void_p, ctypes.c_void_p, ctypes.c_void_p]),
('capy_generator_add_type2_function', [ctypes.c_void_p, ctypes.c_void_p, ctypes.c_void_p]),
('capy_generator_add_type2_shading', [ctypes.c_void_p, ctypes.c_void_p, ctypes.c_void_p]),
('capy_generator_add_type3_shading', [ctypes.c_void_p, ctypes.c_void_p, ctypes.c_void_p]),
('capy_generator_add_type4_shading', [ctypes.c_void_p, ctypes.c_void_p, ctypes.c_void_p]),
('capy_generator_add_type6_shading', [ctypes.c_void_p, ctypes.c_void_p, ctypes.c_void_p]),
('capy_generator_write', [ctypes.c_void_p]),
('capy_generator_add_graphics_state', [ctypes.c_void_p, ctypes.c_void_p, ctypes.c_void_p]),
('capy_generator_add_optional_content_group', [ctypes.c_void_p, ctypes.c_void_p, ctypes.c_void_p]),
('capy_generator_add_outline', [ctypes.c_void_p, ctypes.c_char_p, ctypes.c_int32, ctypes.c_void_p, ctypes.c_void_p]),
('capy_generator_create_separation_simple', [ctypes.c_void_p, ctypes.c_char_p, ctypes.c_void_p, ctypes.c_void_p]),
('capy_generator_text_width', [ctypes.c_void_p, ctypes.c_char_p, FontId, ctypes.c_double, ctypes.POINTER(ctypes.c_double)]),
('capy_generator_destroy', [ctypes.c_void_p]),

('capy_page_draw_context_new', [ctypes.c_void_p, ctypes.c_void_p]),
('capy_dc_add_simple_navigation', [ctypes.c_void_p, ctypes.c_void_p, ctypes.c_int32, ctypes.c_void_p]),
('capy_dc_cmd_b', [ctypes.c_void_p]),
('capy_dc_cmd_B', [ctypes.c_void_p]),
('capy_dc_cmd_bstar', [ctypes.c_void_p]),
('capy_dc_cmd_Bstar', [ctypes.c_void_p]),
('capy_dc_cmd_BDC_ocg', [ctypes.c_void_p, OptionalContentGroupId]),
('capy_dc_cmd_c', [ctypes.c_void_p,
    ctypes.c_double, ctypes.c_double, ctypes.c_double, ctypes.c_double, ctypes.c_double, ctypes.c_double]),
('capy_dc_cmd_cm', [ctypes.c_void_p,
    ctypes.c_double, ctypes.c_double, ctypes.c_double, ctypes.c_double, ctypes.c_double, ctypes.c_double]),
('capy_dc_cmd_d', [ctypes.c_void_p, ctypes.POINTER(ctypes.c_double), ctypes.c_int32, ctypes.c_double]),
('capy_dc_cmd_EMC', [ctypes.c_void_p]),
('capy_dc_cmd_f', [ctypes.c_void_p]),
('capy_dc_cmd_fstar', [ctypes.c_void_p]),
('capy_dc_cmd_G', [ctypes.c_void_p, ctypes.c_double]),
('capy_dc_cmd_g', [ctypes.c_void_p, ctypes.c_double]),
('capy_dc_cmd_gs', [ctypes.c_void_p, GraphicsStateId]),
('capy_dc_cmd_h', [ctypes.c_void_p]),
('capy_dc_cmd_i', [ctypes.c_void_p, ctypes.c_double]),
('capy_dc_cmd_J', [ctypes.c_void_p, enum_type]),
('capy_dc_cmd_j', [ctypes.c_void_p, enum_type]),
('capy_dc_cmd_k', [ctypes.c_void_p, ctypes.c_double, ctypes.c_double, ctypes.c_double, ctypes.c_double]),
('capy_dc_cmd_K', [ctypes.c_void_p, ctypes.c_double, ctypes.c_double, ctypes.c_double, ctypes.c_double]),
('capy_dc_cmd_l', [ctypes.c_void_p, ctypes.c_double, ctypes.c_double]),
('capy_dc_cmd_m', [ctypes.c_void_p, ctypes.c_double, ctypes.c_double]),
('capy_dc_cmd_M', [ctypes.c_void_p, ctypes.c_double]),
('capy_dc_cmd_n', [ctypes.c_void_p]),
('capy_dc_cmd_q', [ctypes.c_void_p]),
('capy_dc_cmd_Q', [ctypes.c_void_p]),
('capy_dc_cmd_RG', [ctypes.c_void_p, ctypes.c_double, ctypes.c_double, ctypes.c_double]),
('capy_dc_cmd_rg', [ctypes.c_void_p, ctypes.c_double, ctypes.c_double, ctypes.c_double]),
('capy_dc_cmd_re', [ctypes.c_void_p, ctypes.c_double, ctypes.c_double, ctypes.c_double, ctypes.c_double]),
('capy_dc_cmd_ri', [ctypes.c_void_p, enum_type]),
('capy_dc_cmd_s', [ctypes.c_void_p]),
('capy_dc_cmd_S', [ctypes.c_void_p]),
('capy_dc_cmd_sh', [ctypes.c_void_p, ShadingId]),
('capy_dc_cmd_v', [ctypes.c_void_p, ctypes.c_double, ctypes.c_double, ctypes.c_double, ctypes.c_double]),
('capy_dc_cmd_w', [ctypes.c_void_p, ctypes.c_double]),
('capy_dc_cmd_W', [ctypes.c_void_p]),
('capy_dc_cmd_Wstar', [ctypes.c_void_p]),
('capy_dc_cmd_y', [ctypes.c_void_p, ctypes.c_double, ctypes.c_double, ctypes.c_double, ctypes.c_double]),
('capy_dc_set_custom_page_properties', [ctypes.c_void_p, ctypes.c_void_p]),
('capy_dc_draw_image',
    [ctypes.c_void_p, ImageId]),
('capy_dc_render_text',
    [ctypes.c_void_p, ctypes.c_char_p, FontId, ctypes.c_double, ctypes.c_double, ctypes.c_double]),
('capy_dc_render_text_obj',
    [ctypes.c_void_p, ctypes.c_void_p]),
('capy_dc_set_nonstroke', [ctypes.c_void_p, ctypes.c_void_p]),
('capy_dc_text_new', [ctypes.c_void_p, ctypes.c_void_p]),
('capy_dc_destroy', [ctypes.c_void_p]),

('capy_text_destroy', [ctypes.c_void_p]),
('capy_text_cmd_Tc', [ctypes.c_void_p, ctypes.c_double]),
('capy_text_cmd_Td', [ctypes.c_void_p, ctypes.c_double, ctypes.c_double]),
('capy_text_cmd_Tf', [ctypes.c_void_p, FontId, ctypes.c_double]),
('capy_text_cmd_TL', [ctypes.c_void_p, ctypes.c_double]),
('capy_text_cmd_Tm', [ctypes.c_void_p,
    ctypes.c_double, ctypes.c_double, ctypes.c_double, ctypes.c_double, ctypes.c_double, ctypes.c_double]),
('capy_text_cmd_Tr', [ctypes.c_void_p, enum_type]),
('capy_text_cmd_Tw', [ctypes.c_void_p, ctypes.c_double]),
('capy_text_cmd_Tstar', [ctypes.c_void_p]),
('capy_text_render_text', [ctypes.c_void_p, ctypes.c_char_p]),
('capy_text_set_stroke', [ctypes.c_void_p, ctypes.c_void_p]),
('capy_text_set_nonstroke', [ctypes.c_void_p, ctypes.c_void_p]),

('capy_color_new', [ctypes.c_void_p]),
('capy_color_destroy', [ctypes.c_void_p]),
('capy_color_set_rgb', [ctypes.c_void_p, ctypes.c_double, ctypes.c_double, ctypes.c_double]),
('capy_color_set_gray', [ctypes.c_void_p, ctypes.c_double]),
('capy_color_set_cmyk', [ctypes.c_void_p, ctypes.c_double, ctypes.c_double, ctypes.c_double, ctypes.c_double]),
('capy_color_set_icc', [ctypes.c_void_p, IccColorSpaceId, ctypes.POINTER(ctypes.c_double), ctypes.c_int32]),

('capy_transition_new', [ctypes.c_void_p, enum_type, ctypes.c_double]),
('capy_transition_destroy', [ctypes.c_void_p]),

('capy_graphics_state_new', [ctypes.c_void_p]),
('capy_graphics_state_set_CA', [ctypes.c_void_p, ctypes.c_double]),
('capy_graphics_state_set_ca', [ctypes.c_void_p, ctypes.c_double]),
('capy_graphics_state_set_BM', [ctypes.c_void_p, enum_type]),
('capy_graphics_state_set_op', [ctypes.c_void_p, ctypes.c_int32]),
('capy_graphics_state_set_OP', [ctypes.c_void_p, ctypes.c_int32]),
('capy_graphics_state_set_OPM', [ctypes.c_void_p, ctypes.c_int32]),
('capy_graphics_state_set_TK', [ctypes.c_void_p, ctypes.c_int32]),
('capy_graphics_state_destroy', [ctypes.c_void_p]),

('capy_raster_image_new', [ctypes.c_void_p]),
('capy_raster_image_set_size', [ctypes.c_void_p, ctypes.c_int32, ctypes.c_int32]),
('capy_raster_image_set_pixel_data', [ctypes.c_void_p, ctypes.c_char_p, ctypes.c_int32]),
('capy_raster_image_destroy', [ctypes.c_void_p]),

('capy_optional_content_group_new', [ctypes.c_void_p, ctypes.c_char_p]),
('capy_optional_content_group_destroy', [ctypes.c_void_p]),

('capy_type2_function_new', [ctypes.c_void_p, ctypes.c_void_p, ctypes.c_int32, ctypes.c_void_p, ctypes.c_void_p, ctypes.c_double]),
('capy_type2_function_destroy', [ctypes.c_void_p]),

('capy_type2_shading_new', [ctypes.c_void_p, enum_type,
                            ctypes.c_double, ctypes.c_double, ctypes.c_double, ctypes.c_double,
                            FunctionId, ctypes.c_int32, ctypes.c_int32]),
('capy_type2_shading_destroy', [ctypes.c_void_p]),


('capy_type3_shading_new', [ctypes.c_void_p, enum_type, ctypes.POINTER(ctypes.c_double),
                            FunctionId, ctypes.c_int32, ctypes.c_int32]),
('capy_type3_shading_destroy', [ctypes.c_void_p]),

('capy_type4_shading_new', [ctypes.c_void_p, enum_type,
                            ctypes.c_double, ctypes.c_double, ctypes.c_double, ctypes.c_double]),
('capy_type4_shading_add_triangle', [ctypes.c_void_p,
                                     ctypes.POINTER(ctypes.c_double),
                                     ctypes.c_void_p]),
('capy_type4_shading_extend', [ctypes.c_void_p,
                               ctypes.c_int32,
                               ctypes.POINTER(ctypes.c_double),
                               ctypes.c_void_p]),
('capy_type4_shading_destroy', [ctypes.c_void_p]),

('capy_type6_shading_new', [ctypes.c_void_p, enum_type,
                            ctypes.c_double, ctypes.c_double, ctypes.c_double, ctypes.c_double]),
('capy_type6_shading_add_patch', [ctypes.c_void_p,
                                  ctypes.POINTER(ctypes.c_double),
                                  ctypes.c_void_p]),
('capy_type6_shading_extend', [ctypes.c_void_p,
                               ctypes.c_int32,
                               ctypes.POINTER(ctypes.c_double),
                               ctypes.c_void_p]),
('capy_type6_shading_destroy', [ctypes.c_void_p]),

)

if sys.platform == 'win32':
    libfile_name = 'capypdf-0.dll'
elif sys.platform == 'darwin':
    libfile_name = 'libcapypdf.0.dylib'
else:
    libfile_name = 'libcapypdf.so'
libfile = None

if 'CAPYPDF_SO_OVERRIDE' in os.environ:
    libfile = ctypes.cdll.LoadLibrary(os.path.join(os.environ['CAPYPDF_SO_OVERRIDE'], libfile_name))

if libfile is None:
    try:
        libfile = ctypes.cdll.LoadLibrary(libfile_name)
    except (FileNotFoundError, OSError):
        pass

if libfile is None:
    # Most likely a wheel installation with embedded libs.
    from glob import glob
    if 'site-packages' in __file__:
        sdir = os.path.split(__file__)[0]
        # Match libcapypdf.so.0.5.0 and similar names too
        globber = os.path.join(sdir, '.*capypdf*', libfile_name + "*")
        matches = glob(globber)
        if len(matches) == 1:
            libfile = ctypes.cdll.LoadLibrary(matches[0])

if libfile is None:
    raise CapyPDFException('Could not locate shared library.')

for funcname, argtypes in cfunc_types:
    funcobj = getattr(libfile, funcname)
    if argtypes is not None:
        funcobj.argtypes = argtypes
    funcobj.restype = ec_type

# This is the only function in the public API not to return an errorcode.
libfile.capy_error_message.argtypes = [ctypes.c_int32]
libfile.capy_error_message.restype = ctypes.c_char_p

def get_error_message(errorcode):
    return libfile.capy_error_message(errorcode).decode('UTF-8', errors='ignore')

def raise_with_error(errorcode):
    raise CapyPDFException(get_error_message(errorcode))

def check_error(errorcode):
    if errorcode != 0:
        raise_with_error(errorcode)

def to_bytepath(filename):
    if isinstance(filename, bytes):
        return filename
    elif isinstance(filename, str):
        return filename.encode('UTF-8')
    else:
        return str(filename).encode('UTF-8')

def to_array(ctype, array):
    if not isinstance(array, (list, tuple)):
        raise CapyPDFException('Array value argument must be an list or tuple.')
    return (ctype * len(array))(*array), len(array)

class Options:
    def __init__(self):
        opt = ctypes.c_void_p()
        check_error(libfile.capy_options_new(ctypes.pointer(opt)))
        self._as_parameter_ = opt

    def __del__(self):
        check_error(libfile.capy_options_destroy(self))

    def set_colorspace(self, cs):
        if not isinstance(cs, Colorspace):
            raise CapyPDFException('Argument not a colorspace object.')
        check_error(libfile.capy_options_set_colorspace(self, cs.value))

    def set_title(self, title):
        if not isinstance(title, str):
            raise CapyPDFException('Title must be an Unicode string.')
        bytes = title.encode('UTF-8')
        check_error(libfile.capy_options_set_title(self, bytes))

    def set_author(self, author):
        if not isinstance(author, str):
            raise CapyPDFException('Author must be an Unicode string.')
        bytes = author.encode('UTF-8')
        check_error(libfile.capy_options_set_author(self, bytes))

    def set_creator(self, creator):
        if not isinstance(creator, str):
            raise CapyPDFException('Creator must be an Unicode string.')
        bytes = creator.encode('UTF-8')
        check_error(libfile.capy_options_set_creator(self, bytes))

    def set_device_profile(self, colorspace, path):
        check_error(libfile.capy_options_set_device_profile(self, colorspace.value, to_bytepath(path)))

    def set_output_intent(self, stype, identifier):
        if not isinstance(stype, IntentSubtype):
            raise CapyPDFException('Argument must be an intent subtype.')
        check_error(libfile.capy_options_set_output_intent(self, stype.value, identifier.encode('utf-8')))

    def set_default_page_properties(self, props):
        if not isinstance(props, PageProperties):
            raise CapyPDFException('Argument is not a PageProperties object.')
        check_error(libfile.capy_options_set_default_page_properties(self, props))

class PageProperties:
    def __init__(self):
        opt = ctypes.c_void_p()
        check_error(libfile.capy_page_properties_new(ctypes.pointer(opt)))
        self._as_parameter_ = opt

    def __del__(self):
        check_error(libfile.capy_page_properties_destroy(self))

    def set_pagebox(self, boxtype, x1, y1, x2, y2):
        check_error(libfile.capy_page_properties_set_pagebox(self, boxtype.value, x1, y1, x2, y2))


class DrawContext:
    def __init__(self, generator):
        dcptr = ctypes.c_void_p()
        check_error(libfile.capy_page_draw_context_new(generator, ctypes.pointer(dcptr)))
        self._as_parameter_ = dcptr
        self.generator = generator

    def __del__(self):
        check_error(libfile.capy_dc_destroy(self))

    def __enter__(self):
        return self

    def __exit__(self, exc_type, exc_value, exc_tb):
        try:
            self.generator.add_page(self)
        finally:
            self.generator = None # Not very elegant.

    def push_gstate(self):
        return StateContextManager(self)

    def cmd_b(self):
        check_error(libfile.capy_dc_cmd_b(self))

    def cmd_B(self):
        check_error(libfile.capy_dc_cmd_B(self))

    def cmd_bstar(self):
        check_error(libfile.capy_dc_cmd_bstar(self))

    def cmd_Bstar(self):
        check_error(libfile.capy_dc_cmd_Bstar(self))

    def cmd_BDC(self, ocg):
        if not isinstance(ocg, OptionalContentGroupId):
            raise CapyPDFException('Argument must be an optional content group ID.')
        check_error(libfile.capy_dc_cmd_BDC_ocg(self, ocg))

    def cmd_c(self, x1, y1, x2, y2, x3, y3):
        check_error(libfile.capy_dc_cmd_c(self, x1, y1, x2, y2, x3, y3))

    def cmd_cm(self, m1, m2, m3, m4, m5, m6):
        check_error(libfile.capy_dc_cmd_cm(self, m1, m2, m3, m4, m5, m6))

    def cmd_d(self, array, phase):
        check_error(libfile.capy_dc_cmd_d(self, *to_array(ctypes.c_double, array), phase))

    def cmd_EMC(self):
        check_error(libfile.capy_dc_cmd_EMC(self))

    def cmd_f(self):
        check_error(libfile.capy_dc_cmd_f(self))

    def cmd_fstar(self):
        check_error(libfile.capy_dc_cmd_fstar(self))

    def cmd_G(self, gray):
        check_error(libfile.capy_dc_cmd_G(self, gray))

    def cmd_g(self):
        check_error(libfile.capy_dc_cmd_g(self, gray))

    def cmd_gs(self, gsid):
        if not isinstance(gsid, GraphicsStateId):
            raise CapyPDFException('Argument must be a graphics state id.')
        check_error(libfile.capy_dc_cmd_gs(self, gsid))

    def cmd_h(self):
        check_error(libfile.capy_dc_cmd_h(self))

    def cmd_i(self, flatness):
        check_error(libfile.capy_dc_cmd_i(self, flatness))

    def cmd_J(self, cap_style):
        check_error(libfile.capy_dc_cmd_J(self, cap_style.value))

    def cmd_j(self, join_style):
        check_error(libfile.capy_dc_cmd_j(self, join_style.value))

    def cmd_k(self, c, m, y, k):
        check_error(libfile.capy_dc_cmd_k(self, c, m, y, k))

    def cmd_K(self, c, m, y, k):
        check_error(libfile.capy_dc_cmd_K(self, c, m, y, k))

    def cmd_l(self, x, y):
        check_error(libfile.capy_dc_cmd_l(self, x, y))

    def cmd_m(self, x, y):
        check_error(libfile.capy_dc_cmd_m(self, x, y))

    def cmd_M(self, miterlimit):
        check_error(libfile.capy_dc_cmd_M(self, miterlimit))

    def cmd_n(self):
        check_error(libfile.capy_dc_cmd_n(self))

    def cmd_q(self):
        check_error(libfile.capy_dc_cmd_q(self))

    def cmd_Q(self):
        check_error(libfile.capy_dc_cmd_Q(self))

    def cmd_re(self, x, y, w, h):
        check_error(libfile.capy_dc_cmd_re(self, x, y, w, h))

    def cmd_RG(self, r, g, b):
        check_error(libfile.capy_dc_cmd_RG(self, r, g, b))

    def cmd_rg(self, r, g, b):
        check_error(libfile.capy_dc_cmd_rg(self, r, g, b))

    def cmd_ri(self, ri):
        if not isinstance(ri, RenderingIntent):
            raise CapyPDFException('Argument must be a RenderingIntent.')
        check_error(libfile.capy_dc_cmd_ri(self, ri.value))

    def cmd_s(self):
        check_error(libfile.capy_dc_cmd_s(self))

    def cmd_S(self):
        check_error(libfile.capy_dc_cmd_S(self))

    def cmd_sh(self, shid):
        check_error(libfile.capy_dc_cmd_sh(self, shid))

    def cmd_v(self, x2, y2, x3, y3):
        check_error(libfile.capy_dc_cmd_v(self, x2, y2, x3, y3))

    def cmd_w(self, line_width):
        check_error(libfile.capy_dc_cmd_w(self, line_width))

    def cmd_W(self):
        check_error(libfile.capy_dc_cmd_W(self))

    def cmd_Wstar(self):
        check_error(libfile.capy_dc_cmd_Wstar(self))

    def cmd_y(self, x1, y1, x3, y3):
        check_error(libfile.capy_dc_cmd_y(self, x1, y1, x3, y3))

    def set_stroke(self, color):
        if not isinstance(color, Color):
            raise CapyPDFException('Argument must be a Color object.')
        check_error(libfile.capy_dc_set_stroke(self, color))

    def set_nonstroke(self, color):
        if not isinstance(color, Color):
            raise CapyPDFException('Argument must be a Color object.')
        check_error(libfile.capy_dc_set_nonstroke(self, color))

    def render_text(self, text, fid, point_size, x, y):
        if not isinstance(text, str):
            raise CapyPDFException('Text to render is not a string.')
        if not isinstance(fid, FontId):
            raise CapyPDFException('Font id argument is not a font id object.')
        text_bytes = text.encode('UTF-8')
        check_error(libfile.capy_dc_render_text(self, text_bytes, fid, point_size, x, y))

    def render_text_obj(self, tobj):
        check_error(libfile.capy_dc_render_text_obj(self, tobj))

    def draw_image(self, iid):
        if not isinstance(iid, ImageId):
            raise CapyPDFException('Image id argument is not an image id object.')
        check_error(libfile.capy_dc_draw_image(self, iid))

    def set_page_transition(self, tr):
        if not isinstance(tr, Transition):
            raise CapyPDFException('Argument is not a transition object.')
        check_error(libfile.capy_dc_set_page_transition(self, tr))

    def text_new(self):
        return Text(self)

    def translate(self, xtran, ytran):
        self.cmd_cm(1.0, 0, 0, 1.0, xtran, ytran)

    def scale(self, xscale, yscale):
        self.cmd_cm(xscale, 0, 0, yscale, 0, 0)

    def rotate(self, angle):
        self.cmd_cm(math.cos(angle), math.sin(angle), -math.sin(angle), math.cos(angle), 0.0, 0.0)

    def add_simple_navigation(self, ocgs, transition=None):
        arraytype = len(ocgs)*OptionalContentGroupId
        arr = arraytype(*tuple(ocgs))
        if transition is not None and not isinstance(transition, Transition):
            raise CapyPDFException('Transition argument must be a transition object.')
        check_error(libfile.capy_dc_add_simple_navigation(self,
                                                          ctypes.pointer(arr),
                                                          len(ocgs),
                                                          transition))

    def set_custom_page_properties(self, props):
        if not isinstance(props, PageProperties):
            raise CapyPDFException('Argument is not a PageProperties object.')
        check_error(libfile.capy_dc_set_custom_page_properties(self, props))


class StateContextManager:
    def __init__(self, ctx):
        self.ctx = ctx
        ctx.cmd_q()

    def __enter__(self):
        return self

    def __exit__(self, exc_type, exc_value, exc_tb):
        self.ctx.cmd_Q()


class Generator:
    def __init__(self, filename, options=None):
        file_name_bytes = to_bytepath(filename)
        if options is None:
            options = Options()
        gptr = ctypes.c_void_p()
        check_error(libfile.capy_generator_new(file_name_bytes, options, ctypes.pointer(gptr)))
        self._as_parameter_ = gptr

    def __del__(self):
        if self._as_parameter_ is not None:
            check_error(libfile.capy_generator_destroy(self))

    def __enter__(self):
        return self

    def __exit__(self, exc_type, exc_value, exc_tb):
        if exc_type is None:
            self.write()
        else:
            return False

    def page_draw_context(self):
        return DrawContext(self)

    def add_page(self, page_ctx):
        check_error(libfile.capy_generator_add_page(self, page_ctx))

    def embed_jpg(self, fname, interpolate=ImageInterpolation.Automatic):
        if not isinstance(interpolate, ImageInterpolation):
            raise CapyPDFException('Argument must be an image interpolation.')
        iid = ImageId()
        check_error(libfile.capy_generator_embed_jpg(self, to_bytepath(fname), interpolate.value, ctypes.pointer(iid)))
        return iid

    def load_font(self, fname):
        fid = FontId()
        check_error(libfile.capy_generator_load_font(self, to_bytepath(fname), ctypes.pointer(fid)))
        return fid

    def load_icc_profile(self, fname):
        iid = IccColorSpaceId()
        check_error(libfile.capy_generator_load_icc_profile(self, to_bytepath(fname), ctypes.pointer(iid)))
        return iid

    def load_image(self, fname, interpolate=ImageInterpolation.Automatic):
        if not isinstance(interpolate, ImageInterpolation):
            raise CapyPDFException('Argument must be an image interpolation.')
        iid = ImageId()
        check_error(libfile.capy_generator_load_image(self, to_bytepath(fname), interpolate.value, ctypes.pointer(iid)))
        return iid

    def load_mask_image(self, fname):
        iid = ImageId()
        check_error(libfile.capy_generator_load_mask_image(self, to_bytepath(fname), ctypes.pointer(iid)))
        return iid

    def add_image(self, ri):
        if not isinstance(ri, RasterImage):
            raise CapyPDFException('Argument must be a raster image.')
        iid = ImageId()
        check_error(libfile.capy_generator_add_image(self, ri, ctypes.pointer(iid)))
        return iid

    def add_type2_function(self, type2func):
        if not isinstance(type2func, Type2Function):
            raise CapyPDFException('Argument must be a function.')
        fid = FunctionId()
        check_error(libfile.capy_generator_add_type2_function(self, type2func, ctypes.pointer(fid)))
        return fid

    def add_type2_shading(self, type2shade):
        if not isinstance(type2shade, Type2Shading):
            raise CapyPDFException('Argument must be a type 2 shading object.')
        shid = ShadingId()
        check_error(libfile.capy_generator_add_type2_shading(self, type2shade, ctypes.pointer(shid)))
        return shid

    def add_type3_shading(self, type3shade):
        if not isinstance(type3shade, Type3Shading):
            raise CapyPDFException('Argument must be a type 3 shading object.')
        shid = ShadingId()
        check_error(libfile.capy_generator_add_type3_shading(self, type3shade, ctypes.pointer(shid)))
        return shid

    def add_type4_shading(self, type4shade):
        if not isinstance(type4shade, Type4Shading):
            raise CapyPDFException('Argument must be a type 4 shading object.')
        shid = ShadingId()
        check_error(libfile.capy_generator_add_type4_shading(self, type4shade, ctypes.pointer(shid)))
        return shid

    def add_type6_shading(self, type6shade):
        if not isinstance(type6shade, Type6Shading):
            raise CapyPDFException('Argument must be a type 4 shading object.')
        shid = ShadingId()
        check_error(libfile.capy_generator_add_type6_shading(self, type6shade, ctypes.pointer(shid)))
        return shid

    def create_separation_simple(self, name, color):
        if not isinstance(color, Color):
            raise CapyPDFException('Color argument must be a color object.')
        sepid = SeparationId()
        text_bytes = name.encode('UTF-8')
        check_error(libfile.capy_generator_create_separation_simple(self, text_bytes, color, ctypes.pointer(sepid)))
        return sepid

    def write(self):
        check_error(libfile.capy_generator_write(self))

    def text_width(self, text, font, pointsize):
        if not isinstance(text, str):
            raise CapyPDFException('Text must be a Unicode string.')
        if not isinstance(font, FontId):
            raise CapyPDFException('Font argument is not a font id.')
        w = ctypes.c_double()
        bytes = text.encode('UTF-8')
        check_error(libfile.capy_generator_text_width(self, bytes, font, pointsize, ctypes.pointer(w)))
        return w.value

    def add_graphics_state(self, gs):
        if not isinstance(gs, GraphicsState):
            raise CapyPDFException('Argument must be a graphics state object.')
        gsid = GraphicsStateId()
        check_error(libfile.capy_generator_add_graphics_state(self, gs, ctypes.pointer(gsid)))
        return gsid

    def add_outline(self, text, page_num, parent=None):
        if isinstance(parent, OutlineId):
            parentptr = ctypes.pointer(parent)
        elif parent is None:
            parentptr = None
        else:
            raise CapyPDFException('Parent must be outline or None')
        oid = OutlineId()
        check_error(libfile.capy_generator_add_outline(self, text.encode('UTF-8'), page_num, parentptr, ctypes.pointer(oid)))
        return oid

    def add_optional_content_group(self, ocg):
        ocgid = OptionalContentGroupId()
        check_error(libfile.capy_generator_add_optional_content_group(self, ocg, ctypes.pointer(ocgid)))
        return ocgid


class Text:
    def __init__(self, dc):
        if not isinstance(dc, DrawContext):
            raise CapyPDFException('Argument must be a DrawingContext (preferably use its .text_new() method instead).')
        self._as_parameter_ = None
        opt = ctypes.c_void_p()
        check_error(libfile.capy_dc_text_new(dc, ctypes.pointer(opt)))
        self._as_parameter_ = opt

    def __del__(self):
        if self._as_parameter_ is not None:
            check_error(libfile.capy_text_destroy(self))

    def render_text(self, text):
        if not isinstance(text, str):
            raise CapyPDFException('Text must be a Unicode string.')
        bytes = text.encode('UTF-8')
        check_error(libfile.capy_text_render_text(self, bytes))

    def set_nonstroke(self, color):
        check_error(libfile.capy_text_set_nonstroke(self, color))

    def set_stroke(self, color):
        check_error(libfile.capy_text_set_stroke(self, color))

    def cmd_Tc(self, spacing):
        check_error(libfile.capy_text_cmd_Tc(self, spacing))

    def cmd_Td(self, x, y):
        check_error(libfile.capy_text_cmd_Td(self, x, y))

    def cmd_Tf(self, fontid, ptsize):
        if not isinstance(fontid, FontId):
            raise CapyPDFException('Font id is not a font object.')
        check_error(libfile.capy_text_cmd_Tf(self, fontid, ptsize))

    def cmd_TL(self, leading):
        check_error(libfile.capy_text_cmd_TL(self, leading))

    def cmd_Tm(self, a, b, c, d, e, f):
        check_error(libfile.capy_text_cmd_Tm(self, a, b, c, d, e, f))

    def cmd_Tr(self, rendtype):
        if not isinstance(rendtype, TextMode):
            raise CapyPDFException('Argument must be a text mode.')
        check_error(libfile.capy_text_cmd_Tr(self, rendtype.value))

    def cmd_Tw(self, spacing):
        check_error(libfile.capy_text_cmd_Tw(self, spacing))

    def cmd_Tstar(self):
        check_error(libfile.capy_text_cmd_Tstar(self))

class Color:
    def __init__(self):
        self._as_parameter_ = None
        opt = ctypes.c_void_p()
        check_error(libfile.capy_color_new(ctypes.pointer(opt)))
        self._as_parameter_ = opt

    def __del__(self):
        if self._as_parameter_ is not None:
            check_error(libfile.capy_color_destroy(self))

    def get_underlying(self):
        return self._as_parameter_

    def set_rgb(self, r, g, b):
        check_error(libfile.capy_color_set_rgb(self, r, g, b))

    def set_gray(self, g):
        check_error(libfile.capy_color_set_gray(self, g))

    def set_cmyk(self, c, m, y, k):
        check_error(libfile.capy_color_set_cmyk(self, c, m, y, k))

    def set_icc(self, icc_id, values):
        check_error(libfile.capy_color_set_icc(self, icc_id, *to_array(ctypes.c_double, values)))

class Transition:
    def __init__(self, ttype, duration):
        self._as_parameter_ = None
        opt = ctypes.c_void_p()
        if not isinstance(ttype, TransitionType):
            raise CapyPDFException('Argument is not a transition type.')
        check_error(libfile.capy_transition_new(ctypes.pointer(opt), ttype.value, duration))
        self._as_parameter_ = opt

    def __del__(self):
        check_error(libfile.capy_transition_destroy(self))

class RasterImage:
    def __init__(self):
        self._as_parameter_ = None
        opt = ctypes.c_void_p()
        check_error(libfile.capy_raster_image_new(ctypes.pointer(opt)))
        self._as_parameter_ = opt

    def __del__(self):
        check_error(libfile.capy_raster_image_destroy(self))

    def set_size(self, w, h):
        check_error(libfile.capy_raster_image_set_size(self, w, h))

    def set_pixel_data(self, pixels):
        if not isinstance(pixels, bytes):
            raise CapyPDFException('Pixel data must be in bytes.')
        check_error(libfile.capy_raster_image_set_pixel_data(self, pixels, len(pixels)))

class GraphicsState:
    def __init__(self):
        self._as_parameter_ = None
        opt = ctypes.c_void_p()
        check_error(libfile.capy_graphics_state_new(ctypes.pointer(opt)))
        self._as_parameter_ = opt

    def __del__(self):
        check_error(libfile.capy_graphics_state_destroy(self))

    def set_CA(self, value):
        check_error(libfile.capy_graphics_state_set_CA(self, value))

    def set_ca(self, value):
        check_error(libfile.capy_graphics_state_set_ca(self, value))

    def set_BM(self, blendmode):
        check_error(libfile.capy_graphics_state_set_BM(self, blendmode.value))

    def set_op(self, value):
        value = 1 if value else 0
        check_error(libfile.capy_graphics_state_set_op(self, value))

    def set_OP(self, value):
        value = 1 if value else 0
        check_error(libfile.capy_graphics_state_set_OP(self, value))

    def set_OPM(self, value):
        check_error(libfile.capy_graphics_state_set_OPM(self, value))

    def set_TK(self, value):
        value = 1 if value else 0
        check_error(libfile.capy_graphics_state_set_TK(self, value))


class OptionalContentGroup:
    def __init__(self, name):
        self._as_parameter_ = None
        in_bytes = name.encode('ASCII')
        opt = ctypes.c_void_p()
        check_error(libfile.capy_optional_content_group_new(ctypes.pointer(opt), in_bytes))
        self._as_parameter_ = opt

    def __del__(self):
        check_error(libfile.capy_optional_content_group_destroy(self))

class Type2Function:
    def __init__(self, domain, c1, c2, n):
        self._as_parameter_ = None
        t2f = ctypes.c_void_p()
        check_error(libfile.capy_type2_function_new(ctypes.pointer(t2f), *to_array(ctypes.c_double, domain), c1, c2, n))
        self._as_parameter_ = t2f

    def __del__(self):
        check_error(libfile.capy_type2_function_destroy(self))

class Type2Shading:
    def __init__(self, cs, x0, y0, x1, y1, funcid, extend1, extend2):
        e1 = 1 if extend1 else 0
        e2 = 1 if extend2 else 0
        self._as_parameter_ = None
        t2s = ctypes.c_void_p()
        check_error(libfile.capy_type2_shading_new(ctypes.pointer(t2s),
            cs.value, x0, y0, x1, y1, funcid, e1, e2))
        self._as_parameter_ = t2s

    def __del__(self):
        check_error(libfile.capy_type2_shading_destroy(self))

class Type3Shading:
    def __init__(self, cs, coords, funcid, extend1, extend2):
        e1 = 1 if extend1 else 0
        e2 = 1 if extend2 else 0
        if len(coords) != 6:
            raise CapyPDFException('Coords array must hold exactly 6 doubles.')
        self._as_parameter_ = None
        t3s = ctypes.c_void_p()
        check_error(libfile.capy_type3_shading_new(ctypes.pointer(t3s),
            cs.value, to_array(ctypes.c_double, coords)[0], funcid, e1, e2))
        self._as_parameter_ = t3s

    def __del__(self):
        check_error(libfile.capy_type3_shading_destroy(self))


class Type4Shading:
    def __init__(self, cs, minx, miny, maxx, maxy):
        t4s = ctypes.c_void_p()
        check_error(libfile.capy_type4_shading_new(ctypes.pointer(t4s), cs.value,
                    minx, miny, maxx, maxy))
        self._as_parameter_ = t4s

    def __del__(self):
        check_error(libfile.capy_type4_shading_destroy(self))

    def add_triangle(self, coords, colors):
        if len(coords) != 6:
            raise CapyPDFException('Must have exactly 6 floats.')
        if len(colors) != 3:
            raise CapyPDFException('Must have exactly 3 colors.')
        colorptrs = [x.get_underlying() for x in colors]
        check_error(libfile.capy_type4_shading_add_triangle(self,
                    to_array(ctypes.c_double, coords)[0],
                    to_array(ctypes.c_void_p, colorptrs)[0]))

    def extend(self, flag, coords, color):
        if flag == 1 or flag == 2:
            if not isinstance(color, Color):
                raise CapyPDFException('Color argument not a color object.')
            if len(coords) != 2:
                raise CapyPDFException('Must have exactly 2 floats.')
            check_error(libfile.capy_type4_shading_extend(self,
                        flag,
                        to_array(ctypes.c_double, coords)[0],
                        color))
        else:
            raise CapyPDFException(f'Bad flag value {flag}')


class Type6Shading:
    def __init__(self, cs, minx, miny, maxx, maxy):
        t6s = ctypes.c_void_p()
        check_error(libfile.capy_type6_shading_new(ctypes.pointer(t6s), cs.value,
                    minx, miny, maxx, maxy))
        self._as_parameter_ = t6s

    def __del__(self):
        check_error(libfile.capy_type6_shading_destroy(self))

    def add_patch(self, coords, colors):
        if len(coords) != 24:
            raise CapyPDFException('Must have exactly 24 floats.')
        if len(colors) != 4:
            raise CapyPDFException('Must have exactly 4 colors.')
        colorptrs = [x.get_underlying() for x in colors]
        check_error(libfile.capy_type6_shading_add_patch(self,
                    to_array(ctypes.c_double, coords)[0],
                    to_array(ctypes.c_void_p, colorptrs)[0]))

    def extend(self, flag, coords, colors):
        if flag == 1 or flag == 2 or flag == 3:
            if len(coords) != 16:
                raise CapyPDFException('Must have exactly 16 floats.')
            if len(colors) != 2:
                raise CapyPDFException('Must have exactly 2 colors.')
            colorptrs = [x.get_underlying() for x in colors]
            check_error(libfile.capy_type6_shading_extend(self,
                        flag,
                        to_array(ctypes.c_double, coords)[0],
                        to_array(ctypes.c_void_p, colorptrs)[0]))
        else:
            raise CapyPDFException(f'Bad flag value {flag}')







capypdf-0.7.0/python/meson.build

import('python').find_installation().install_sources('capypdf.py')
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# CapyPDF

This is a library for generating PDF files. It aims to be very low level.
It does not have its own document model, it merely exposes PDF primitives
directly.

## Features

- Fully color managed using [LittleCMS 2](https://littlecms.com/)
- All fonts are embedded as subsets
- Not implemented in C
- Provides a plain C API for easy integration into scripting languages
- Ships with a `ctypes` Python binding
- Minimal dependencies

## Things the library does not do

- Reading PDF files
- Modifying PDF files
- Supporting any other backend than PDF
- Parsing any vector data files like SVG
- Data conversions in general (apart from colorspaces)
- Supporting PDF versions earlier than 1.7

## API stability guarantees

Until 1.0 there is no guarantee of any kind. Anything can be changed.
However we try not to change things without a good reason. Once 1.0
happens, we aim to provide the following:

- The plain C is both API and ABI stable
- The internal C++ implementation "API" is not stable in any way
- Only C symbols are exported so in order to get to the C++ API you
  have to change build settings. If you do that, there is no stability
  guarantee.
- The Python API shall be stable as well

## Status

The basic functionality is there but it's not even close to feature
complete.
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/*


 * Copyright 2022-2023 Jussi Pakkanen


 *


 * Licensed under the Apache License, Version 2.0 (the "License");


 * you may not use this file except in compliance with the License.


 * You may obtain a copy of the License at


 *


 *     http://www.apache.org/licenses/LICENSE-2.0


 *


 * Unless required by applicable law or agreed to in writing, software


 * distributed under the License is distributed on an "AS IS" BASIS,


 * WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.


 * See the License for the specific language governing permissions and


 * limitations under the License.


 */





#include <errorhandling.hpp>


#include <array>


#include <cstdio>


#include <cstdlib>





namespace capypdf {





// clang-format off





const std::array<const char *, (std::size_t)ErrorCode::NumErrors> error_texts{


"No error.",


"Unexpected error, the real error message should be in stdout or stderr.",


"Invalid index.",


"Negative line width.",


"No pages defined.",


"Color component out of range.",


"Bad ID number.",


"Enum out of range.",


"Negative dash array element.",


"Flatness value out of bounds.",


"Array has zero length.",


"Could not open file.",


"Writing to file failed.",


"Required argument is NULL.",


"Index is negative.",


"Index out of bounds.",


"Invalid UTF-8 string.",


"Incorrect amoung of color channels for this colorspace.",


"Invalid draw context type for this operation.",


"Failed to load data from file.",


"Invalid ICC profile data.",


"Compression failure.",


"FreeType error.",


"Unreachable code.",


"Pattern can not be used in this operation.",


"Iconv error.",


"Builtin fonts can not be used in this operation.",


"Output CMYK profile not defined.",


"Unsupported file format.",


"Only monochrome colormap images supported.",


"Malformed font file.",


"EMC called even though no marked content block is active.",


"Marked content not closed.",


"Annotations (including widgets) can only be used once.",


"Structures can only be used once.",


"Operation prohibited by current output intent.",


"Output color profile not defined.",


"Output intent identifier missing.",


"Draw state end mismatch.",


"URI must be ASCII.",


"OCG not used on this page.",


"Unsupported TIFF image.",


"Used object with a drawing context that was not used to create it.",


"MediaBox is missing.",


"Image used as a mask has an alpha channel.",


"Font does not have the requested glyph.",


"Invalid image size.",


"Missing pixel data.",


"Color spaces are not of the same type.",


"Boolean integer value must be 0 or 1.",


"Gradient must start with a full patch.",


"Object created for one document used with a different document",


"Argument must be ASCII.",


"File does not exist.",


};





// clang-format on





const char *error_text(ErrorCode ec) noexcept {


    const int index = (int32_t)ec;


    if(index < 0 || (std::size_t)index >= error_texts.size()) {


        return "Invalid error code.";


    }


    return error_texts[index];


}





[[noreturn]] void abortif(ErrorCode ec) noexcept {


    fprintf(stderr, "%s\n", error_text(ec));


    std::abort();


}





} // namespace capypdf
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/*
 * Copyright 2022-2023 Jussi Pakkanen
 *
 * 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.
 */

#pragma once

#include <cstdint>
#include <expected>

namespace capypdf {

enum class ErrorCode : int32_t {
    NoError,
    DynamicError,
    InvalidIndex,
    NegativeLineWidth,
    NoPages,
    ColorOutOfRange,
    BadId,
    BadEnum,
    NegativeDash,
    InvalidFlatness,
    ZeroLengthArray,
    CouldNotOpenFile,
    FileWriteError,
    ArgIsNull,
    IndexIsNegative,
    IndexOutOfBounds,
    BadUtf8,
    IncorrectColorChannelCount,
    InvalidDrawContextType,
    FileReadError,
    InvalidICCProfile,
    CompressionFailure,
    FreeTypeError,
    Unreachable,
    PatternNotAccepted,
    IconvError,
    BuiltinFontNotSupported,
    NoCmykProfile,
    UnsupportedFormat,
    NonBWColormap,
    MalformedFontFile,
    EmcOnEmpty,
    UnclosedMarkedContent,
    AnnotationReuse,
    StructureReuse,
    BadOperationForIntent,
    OutputProfileMissing,
    MissingIntentIdentifier,
    DrawStateEndMismatch,
    UriNotAscii,
    UnusedOcg,
    UnsupportedTIFF,
    WrongDrawContext,
    MissingMediabox,
    MaskAndAlpha,
    MissingGlyph,
    InvalidImageSize,
    MissingPixels,
    ColorspaceMismatch,
    BadBoolean,
    BadStripStart,
    IncorrectDocumentForObject,
    NotASCII,
    FileDoesNotExist,
    // When you add an error code here, also add the string representation in the .cpp file.
    NumErrors,
};

const char *error_text(ErrorCode ec) noexcept;

[[noreturn]] void printandabort(ErrorCode ec) noexcept;

#define ABORTIF(ec)                                                                                \
    if(ec != ErrorCode::NoError) {                                                                 \
        printandabort(ec);                                                                         \
    }

// Return value or error.
// Would be nice to tag  [[nodiscard]] but it does not seem to be possible.
template<typename T> using rvoe = std::expected<T, ErrorCode>;

struct NoReturnValue {};

} // namespace capypdf

#define CHECK_BOOLEAN(b)                                                                           \
    if(b < 0 || b > 1) {                                                                           \
        return conv_err(ErrorCode::BadBoolean);                                                    \
    }

#define CHECK_COLORCOMPONENT(c)                                                                    \
    if(c < 0 || c > 1) {                                                                           \
        return ErrorCode::ColorOutOfRange;                                                         \
    }

#define CHECK_INDEXNESS(ind, container)                                                            \
    if((ind < 0) || ((size_t)ind >= container.size())) {                                           \
        return std::unexpected{ErrorCode::BadId};                                                  \
    }

#define CHECK_INDEXNESS_V(ind, container)                                                          \
    if((ind < 0) || ((size_t)ind >= container.size())) {                                           \
        return std::unexpected(ErrorCode::BadId);                                                  \
    }

#define CHECK_ENUM(v, max_enum_val)                                                                \
    if((int)v < 0 || ((int)v > (int)max_enum_val)) {                                               \
        return std::unexpected{ErrorCode::BadEnum};                                                \
    }

#define ERC(varname, func)                                                                         \
    auto varname##_variant = func;                                                                 \
    if(!(varname##_variant)) {                                                                     \
        return std::unexpected(varname##_variant.error());                                         \
    }                                                                                              \
    auto &varname = varname##_variant.value();

// For void.

#define ERCV(func)                                                                                 \
    {                                                                                              \
        auto placeholder_name_variant = func;                                                      \
        if(!(placeholder_name_variant)) {                                                          \
            return std::unexpected(placeholder_name_variant.error());                              \
        }                                                                                          \
    }

#define RETERR(code) return std::unexpected(ErrorCode::code)

#define RETOK                                                                                      \
    return NoReturnValue {}
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/*


 * Copyright 2023 Jussi Pakkanen


 *


 * Licensed under the Apache License, Version 2.0 (the "License");


 * you may not use this file except in compliance with the License.


 * You may obtain a copy of the License at


 *


 *     http://www.apache.org/licenses/LICENSE-2.0


 *


 * Unless required by applicable law or agreed to in writing, software


 * distributed under the License is distributed on an "AS IS" BASIS,


 * WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.


 * See the License for the specific language governing permissions and


 * limitations under the License.


 */





#include <pdfgen.hpp>


#include <cmath>





using namespace capypdf;





void file_embed() {


    PdfGenerationData opts;





    opts.default_page_properties.mediabox->x2 = opts.default_page_properties.mediabox->y2 = 200;


    opts.title = u8string::from_cstr("File embedding test").value();


    opts.author = u8string::from_cstr("Test Person").value();


    {


        GenPopper genpop("fembed_test.pdf", opts);


        PdfGen &gen = *genpop.g;


        auto efid = gen.embed_file("embed.txt").value();


        auto fileannoid =


            gen.create_annotation(PdfRectangle{35, 95, 45, 105}, FileAttachmentAnnotation{efid})


                .value();


        {


            auto ctxguard = gen.guarded_page_context();


            auto &ctx = ctxguard.ctx;





            ctx.render_pdfdoc_text_builtin(


                "<- an embedded file.", CAPY_FONT_HELVETICA, 12, 50, 100);


            ctx.annotate(fileannoid);


            auto textannoid = gen.create_annotation(PdfRectangle{150, 60, 180, 90},


                                                    TextAnnotation{"This is a text annotation"})


                                  .value();


            ctx.annotate(textannoid);


            ctx.cmd_rg(0, 0, 1);


            ctx.render_pdfdoc_text_builtin("Link", CAPY_FONT_HELVETICA, 12, 10, 10);


            auto linkannoid =


                gen.create_annotation(PdfRectangle{10, 10, 32, 20},


                                      UriAnnotation{"https://github.com/mesonbuild/meson"})


                    .value();


            ctx.annotate(linkannoid);


        }


    }


}





void video_player() {


    PdfGenerationData opts;





    opts.default_page_properties.mediabox->x2 = opts.default_page_properties.mediabox->y2 = 200;


    opts.title = u8string::from_cstr("Video player test").value();


    opts.author = u8string::from_cstr("Test Person").value();


#if 0


    const char *mediafile = "samplemedia.jpg";


    const char *mimetype = "image/jpeg";


    std::optional<ClipTimes> subplay;


#else


    const char *mediafile = "samplevideo.mp4";


    const char *mimetype = "video/mp4";


    std::optional<ClipTimes> subplay = ClipTimes{14 * 60 + 26, 14 * 60 + 32};


#endif


    {


        GenPopper genpop("mediaplayer_test.pdf", opts);


        PdfGen &gen = *genpop.g;


        auto efid = gen.embed_file(mediafile).value();


        {


            auto ctxguard = gen.guarded_page_context();


            auto &ctx = ctxguard.ctx;


            ctx.render_pdfdoc_text_builtin("Video below", CAPY_FONT_HELVETICA, 12, 70, 170);


            auto media_anno_id = gen.create_annotation(PdfRectangle{20, 20, 180, 160},


                                                       ScreenAnnotation{efid, mimetype, subplay})


                                     .value();


            ctx.annotate(media_anno_id);


        }


    }


}





int main(int argc, char **argv) {


    file_embed();


    video_player();


    return 0;


}
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/*


 * Copyright 2023 Jussi Pakkanen


 *


 * Licensed under the Apache License, Version 2.0 (the "License");


 * you may not use this file except in compliance with the License.


 * You may obtain a copy of the License at


 *


 *     http://www.apache.org/licenses/LICENSE-2.0


 *


 * Unless required by applicable law or agreed to in writing, software


 * distributed under the License is distributed on an "AS IS" BASIS,


 * WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.


 * See the License for the specific language governing permissions and


 * limitations under the License.


 */





#include <ft_subsetter.hpp>


#include <string_view>


#include <stdexcept>





using namespace capypdf;





extern "C" int LLVMFuzzerTestOneInput(const uint8_t *Data, size_t Size) {


    if(!Data) {


        return 0;


    }


    try {


        auto font = parse_truetype_font(std::string_view((const char *)Data, Size));


    } catch(const std::runtime_error &) {


    }





    return 0;


}
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/*


 * Copyright 2022-2023 Jussi Pakkanen


 *


 * Licensed under the Apache License, Version 2.0 (the "License");


 * you may not use this file except in compliance with the License.


 * You may obtain a copy of the License at


 *


 *     http://www.apache.org/licenses/LICENSE-2.0


 *


 * Unless required by applicable law or agreed to in writing, software


 * distributed under the License is distributed on an "AS IS" BASIS,


 * WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.


 * See the License for the specific language governing permissions and


 * limitations under the License.


 */





#include <pdfgen.hpp>


#include <pdftext.hpp>


#include <cmath>





using namespace capypdf;





void center_test() {


    u8string text = u8string::from_cstr("Centered text!").value();


    const double pt = 12;


    PdfGenerationData opts;


    opts.output_colorspace = CAPY_CS_DEVICE_GRAY;


    opts.default_page_properties.mediabox->x2 = 200;


    opts.default_page_properties.mediabox->y2 = 200;


    GenPopper genpop("centering.pdf", opts);


    PdfGen &gen = *genpop.g;


    auto f1 = gen.load_font("/usr/share/fonts/truetype/noto/NotoSans-Regular.ttf").value();


    auto f2 = gen.load_font("/usr/share/fonts/truetype/noto/NotoMono-Regular.ttf").value();


    auto f3 =


        gen.load_font("/usr/share/fonts/truetype/gentiumplus/GentiumBookPlus-Regular.ttf").value();


    auto ctxpop = gen.guarded_page_context();


    auto &ctx = ctxpop.ctx;


    ctx.cmd_w(1.0);


    ctx.cmd_m(100, 0);


    ctx.cmd_l(100, 200);


    ctx.cmd_S();





    auto w = gen.utf8_text_width(text, f1, pt).value();


    ctx.render_text(text, f1, pt, 100 - w / 2, 120);





    w = gen.utf8_text_width(text, f2, pt).value();


    ctx.render_text(text, f2, pt, 100 - w / 2, 100);





    w = gen.utf8_text_width(text, f3, pt).value();


    ctx.render_text(text, f3, pt, 100 - w / 2, 80);


}





int main(int argc, char **argv) {


    PdfGenerationData opts;


    opts.output_colorspace = CAPY_CS_DEVICE_RGB;


    const char *regularfont;


    const char *italicfont;


    if(argc > 1) {


        regularfont = argv[1];


    } else {


        regularfont = "/usr/share/fonts/truetype/noto/NotoSans-Regular.ttf";


    }


    if(argc > 2) {


        italicfont = argv[2];


    } else {


        italicfont = "/usr/share/fonts/truetype/noto/NotoSans-Italic.ttf";


    }


    if(false) {


        center_test();


    }


    /*


    opts.mediabox.x = opts.mediabox.y = 0;


    opts.mediabox.w = 200;


    opts.mediabox.h = 200;


    */


    opts.title = u8string::from_cstr("Over 255 letters").value();


    GenPopper genpop("fonttest.pdf", opts);


    PdfGen &gen = *genpop.g;


    auto regular_fid = gen.load_font(regularfont).value();


    auto italic_fid = gen.load_font(italicfont).value();


    auto ctxguard = gen.guarded_page_context();


    auto &ctx = ctxguard.ctx;


    ctx.set_nonstroke_color(DeviceGrayColor{0.0});


    ctx.render_text(


        u8string::from_cstr("ABCDEFGHIJKLMNOPQRSTUVWXYZÅÄÖ").value(), regular_fid, 12, 20, 800);


    ctx.render_text(


        u8string::from_cstr("abcdefghijklmnopqrstuvwxyzåäö").value(), regular_fid, 12, 20, 780);


    ctx.render_text(


        u8string::from_cstr("0123456789!\"#¤%&/()=+?-.,;:'*~").value(), regular_fid, 12, 20, 760);


    ctx.render_text(u8string::from_cstr("бгджзиклмнптфцч").value(), regular_fid, 12, 20, 740);


    ctx.render_text(u8string::from_cstr("ΓΔΖΗΛΞΠΣΥΦΧΨΩ").value(), regular_fid, 12, 20, 720);


    {


        auto statepop = ctx.push_gstate();


        PdfText text(&ctx);


        text.cmd_Tf(regular_fid, 24);


        text.cmd_Td(20, 650);


        text.nonstroke_color(DeviceRGBColor{1.0, 0.0, 0.0});


        text.render_text(u8string::from_cstr("C").value());


        text.nonstroke_color(DeviceRGBColor{0.0, 1.0, 0.0});


        text.render_text(u8string::from_cstr("o").value());


        text.nonstroke_color(DeviceRGBColor{0.0, 0.0, 1.0});


        text.render_text(u8string::from_cstr("l").value());


        text.nonstroke_color(DeviceRGBColor{1.0, 1.0, 0.0});


        text.render_text(u8string::from_cstr("o").value());


        text.nonstroke_color(DeviceRGBColor{1.0, 0.0, 1.0});


        text.render_text(u8string::from_cstr("r").value());


        text.nonstroke_color(DeviceRGBColor{0.0, 1.0, 0.0});


        text.render_text(u8string::from_cstr("!").value());


        ctx.render_text(text);


    }


    {


        PdfText text(&ctx);


        text.cmd_Tf(regular_fid, 12);


        text.cmd_Td(20, 700);


        std::vector<CharItem> kerned_text;





        kerned_text.emplace_back(uint32_t('A'));


        kerned_text.emplace_back(-100.0);


        kerned_text.emplace_back(uint32_t('V'));





        kerned_text.emplace_back(uint32_t(' '));





        kerned_text.emplace_back(uint32_t('A'));


        kerned_text.emplace_back(uint32_t('V'));





        kerned_text.emplace_back(uint32_t(' '));





        kerned_text.emplace_back(uint32_t('A'));


        kerned_text.emplace_back(100.0);


        kerned_text.emplace_back(uint32_t('V'));





        text.cmd_TL(14);


        text.cmd_TJ(std::move(kerned_text));


        text.cmd_Tstar();


        text.render_text(


            u8string::from_cstr(


                "This is some text using a text object. It uses Freetype kerning (i.e. not GPOS).")


                .value());


        ctx.render_text(text);


    }


    {


        PdfText text(&ctx);


        text.cmd_Tf(regular_fid, 12);


        text.cmd_Td(20, 600);


        text.render_text(u8string::from_cstr("How about some ").value());


        text.cmd_Tf(italic_fid, 12);


        text.render_text(u8string::from_cstr("italic").value());


        text.cmd_Tf(regular_fid, 12);


        text.render_text(u8string::from_cstr(" text?").value());


        ctx.render_text(text);


    }





    {


        PdfText text(&ctx);


        text.cmd_Tf(regular_fid, 12);


        text.cmd_Td(20, 550);


        text.render_text(u8string::from_cstr("How about some ").value());


        text.cmd_Ts(4);


        text.render_text(u8string::from_cstr("raised").value());


        text.cmd_Ts(0);


        text.render_text(u8string::from_cstr(" text?").value());


        ctx.render_text(text);


    }





    {


        PdfText text(&ctx);


        text.cmd_Tf(regular_fid, 12);


        text.cmd_Td(20, 500);


        text.render_text(u8string::from_cstr("Character spacing").value());


        text.cmd_Tstar();


        text.cmd_Tc(1);


        text.render_text(u8string::from_cstr("Character spacing").value());


        ctx.render_text(text);


    }





    {


        PdfText text(&ctx);


        text.cmd_Tf(regular_fid, 12);


        text.cmd_Td(20, 450);


        text.render_text(u8string::from_cstr("Word spacing word spacing word spacing.").value());


        text.cmd_Tstar();


        text.cmd_Tw(4);


        text.render_text(u8string::from_cstr("Word spacing word spacing word spacing.").value());


        ctx.render_text(text);


    }





    {


        PdfText text(&ctx);


        text.cmd_Tf(regular_fid, 12);


        text.cmd_Td(20, 400);


        text.render_text(u8string::from_cstr("Character scaling.").value());


        text.cmd_Tstar();


        text.cmd_Tz(150);


        text.render_text(u8string::from_cstr("Character scaling.").value());


        text.cmd_Tz(100);


        ctx.render_text(text);


    }





    {


        PdfText text(&ctx);


        text.cmd_Tf(regular_fid, 12);


        text.cmd_Td(20, 300);


        for(int i = 1; i < 20; ++i) {


            text.cmd_Tf(regular_fid, 2 * i);


            text.render_text(u8string::from_cstr("X").value());


        }


        ctx.render_text(text);


    }





    /*


    std::vector<PdfGlyph> glyphs;


    const int num_glyphs = 26;


    for(int i = 0; i < num_glyphs; ++i) {


        const double x = 100 + 40 * sin(2 * M_PI * double(i) / num_glyphs);


        const double y = 50 + 40 * cos(2 * M_PI * double(i) / num_glyphs);


        glyphs.emplace_back(PdfGlyph{uint32_t('a' + i), x, y});


    }


    ctx.render_glyphs(glyphs, fid, 10);


    */


    /*


    gen.new_page();


    for(int page_num = 0; page_num < 2; ++page_num) {


        for(int i = 0; i < 16; ++i) {


            for(int j = 0; j < 16; ++j) {


                char buf[10];


                const uint32_t cur_char = 256 * page_num + 16 * i + j;


                snprintf(buf, 10, "0x%04X", cur_char);


                ctx.render_utf8_text(buf, fid, 8, 10 + 45 * i, opts.page_size.h - (10 + 10 *


    j)); ctx.render_raw_glyph( (uint32_t)cur_char, fid, 8, 10 + 30 + 45 * i, opts.page_size.h -


    (10 + 10 * j));


            }


        }


    }


    */


    return 0;


}







capypdf-0.7.0/src/fontsubsetter.cpp


capypdf-0.7.0/src/fontsubsetter.cpp

/*


 * Copyright 2023 Jussi Pakkanen


 *


 * Licensed under the Apache License, Version 2.0 (the "License");


 * you may not use this file except in compliance with the License.


 * You may obtain a copy of the License at


 *


 *     http://www.apache.org/licenses/LICENSE-2.0


 *


 * Unless required by applicable law or agreed to in writing, software


 * distributed under the License is distributed on an "AS IS" BASIS,


 * WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.


 * See the License for the specific language governing permissions and


 * limitations under the License.


 */





#include <fontsubsetter.hpp>


#include <ft_subsetter.hpp>





#include <ft2build.h>


#include FT_FREETYPE_H


#include <cstdio>





#include <unordered_set>


#include <algorithm>





namespace capypdf {





namespace {





const uint32_t SPACE = ' ';





FontSubsetData create_startstate() {


    std::vector<TTGlyphs> start_state{RegularGlyph{0}};


    std::unordered_map<uint32_t, uint32_t> start_mapping{};


    return FontSubsetData{std::move(start_state), std::move(start_mapping)};


}





rvoe<NoReturnValue> add_subglyphs(std::unordered_set<uint32_t> &new_subglyphs,


                                  uint32_t glyph_id,


                                  const TrueTypeFontFile &ttfile) {


    const auto &cur_glyph = ttfile.glyphs.at(glyph_id);


    ERC(iscomp, is_composite_glyph(cur_glyph));


    if(!iscomp) {


        return NoReturnValue{};


    }


    ERC(subglyphs, composite_subglyphs(cur_glyph));


    for(const auto &g : subglyphs) {


        if(new_subglyphs.insert(g).second) {


            ERCV(add_subglyphs(new_subglyphs, g, ttfile));


        }


    }


    return NoReturnValue{};


}





rvoe<std::vector<uint32_t>> get_all_subglyphs(uint32_t glyph_id, const TrueTypeFontFile &ttfile) {


    std::unordered_set<uint32_t> new_subglyphs;





    ERCV(add_subglyphs(new_subglyphs, glyph_id, ttfile));


    std::vector<uint32_t> glyphs(new_subglyphs.cbegin(), new_subglyphs.cend());


    return glyphs;


}





} // namespace





rvoe<FontSubsetter> FontSubsetter::construct(const std::filesystem::path &fontfile, FT_Face face) {


    ERC(ttfile, load_and_parse_truetype_font(fontfile));


    std::vector<FontSubsetData> subsets;


    subsets.emplace_back(create_startstate());


    return FontSubsetter(std::move(ttfile), face, std::move(subsets));


}





rvoe<FontSubsetInfo> FontSubsetter::get_glyph_subset(uint32_t glyph) {


    auto trial = find_glyph(glyph);


    if(trial) {


        return trial.value();


    }


    return unchecked_insert_glyph_to_last_subset(glyph);


}





rvoe<FontSubsetInfo> FontSubsetter::unchecked_insert_glyph_to_last_subset(uint32_t glyph) {


    if(subsets.back().glyphs.size() == max_glyphs) {


        subsets.emplace_back(create_startstate());


    }


    if(glyph == SPACE) {


        // In the PDF document model the space character is special.


        // Every subset font _must_ have the space character in


        // location 32.


        if(subsets.back().glyphs.size() == SPACE) {


            const auto space_index = FT_Get_Char_Index(face, glyph);


            subsets.back().glyphs.push_back(RegularGlyph{glyph});


            subsets.back().font_index_mapping[space_index] =


                (uint32_t)subsets.back().glyphs.size() - 1;


        }


        return FontSubsetInfo{int32_t(subsets.size() - 1), SPACE};


    }


    const auto font_index = FT_Get_Char_Index(face, glyph);


    if(subsets.back().glyphs.size() == SPACE) {


        // NOTE: the case where the subset font has fewer than 32 characters


        // is handled when serializing the font.


        subsets.back().glyphs.emplace_back(RegularGlyph{32});


        subsets.back().font_index_mapping[font_index] = SPACE;


    }


    ERC(iscomp, is_composite_glyph(ttfile.glyphs.at(font_index)));


    if(iscomp) {


        ERC(subglyphs, get_all_subglyphs(font_index, ttfile));


        if(subglyphs.size() + subsets.back().glyphs.size() >= max_glyphs) {


            fprintf(stderr, "Composite glyph overflow not yet implemented.");


            std::abort();


        }


        for(const auto &new_glyph : subglyphs) {


            if(subsets.back().font_index_mapping.find(new_glyph) !=


               subsets.back().font_index_mapping.end()) {


                continue;


            }


            // Composite glyph parts do not necessarily correspond to any Unicode codepoint.


            subsets.back().glyphs.push_back(CompositeGlyph{new_glyph});


            subsets.back().font_index_mapping[new_glyph] =


                (uint32_t)subsets.back().glyphs.size() - 1;


        }


        subsets.back().glyphs.push_back(RegularGlyph{glyph});


        subsets.back().font_index_mapping[font_index] = (uint32_t)subsets.back().glyphs.size() - 1;


    } else {


        subsets.back().glyphs.push_back(RegularGlyph{glyph});


        subsets.back().font_index_mapping[font_index] = (uint32_t)subsets.back().glyphs.size() - 1;


    }


    return FontSubsetInfo{int32_t(subsets.size() - 1), int32_t(subsets.back().glyphs.size() - 1)};


}





std::optional<FontSubsetInfo> FontSubsetter::find_glyph(uint32_t glyph) const {


    for(size_t subset = 0; subset < subsets.size(); ++subset) {


        auto loc =


            std::find_if(subsets.at(subset).glyphs.cbegin(),


                         subsets.at(subset).glyphs.cend(),


                         [&glyph](const TTGlyphs &ttg) {


                             if(std::holds_alternative<RegularGlyph>(ttg)) {


                                 return std::get<RegularGlyph>(ttg).unicode_codepoint == glyph;


                             }


                             return false;


                         });


        if(loc != subsets[subset].glyphs.cend()) {


            return FontSubsetInfo{int32_t(subset),


                                  int32_t(loc - subsets.at(subset).glyphs.cbegin())};


        }


    }


    return {};


}





rvoe<std::string> FontSubsetter::generate_subset(FT_Face face,


                                                 const TrueTypeFontFile &source,


                                                 int32_t subset_number) const {


    const auto &glyphs = subsets.at(subset_number);


    return generate_font(face, source, glyphs.glyphs, glyphs.font_index_mapping);


}





} // namespace capypdf
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/*
 * Copyright 2023 Jussi Pakkanen
 *
 * 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.
 */

#pragma once

#include <filesystem>
#include <ft_subsetter.hpp>

#include <vector>
#include <string>
#include <string_view>
#include <optional>
#include <cstdint>
#include <unordered_map>
#include <variant>

typedef struct FT_FaceRec_ *FT_Face;

namespace capypdf {

static const std::size_t max_glyphs = 255;

struct FontSubsetInfo {
    int32_t subset;
    int32_t offset;
};

struct FontSubsetData {
    std::vector<TTGlyphs> glyphs;
    std::unordered_map<uint32_t, uint32_t> font_index_mapping;
};

class FontSubsetter {
public:
    static rvoe<FontSubsetter> construct(const std::filesystem::path &fontfile, FT_Face face);

    FontSubsetter(TrueTypeFontFile ttfile, FT_Face face, std::vector<FontSubsetData> subsets)
        : ttfile{ttfile}, face{face}, subsets{subsets} {}

    rvoe<FontSubsetInfo> get_glyph_subset(uint32_t glyph);
    rvoe<FontSubsetInfo> unchecked_insert_glyph_to_last_subset(uint32_t glyph);

    const std::vector<TTGlyphs> &get_subset(int32_t subset_number) const {
        return subsets.at(subset_number).glyphs;
    }

    std::vector<TTGlyphs> &get_subset(int32_t subset_number) {
        return subsets.at(subset_number).glyphs;
    }

    size_t num_subsets() const { return subsets.size(); }
    size_t subset_size(size_t subset) const { return subsets.at(subset).glyphs.size(); }

    rvoe<std::string>
    generate_subset(FT_Face face, const TrueTypeFontFile &source, int32_t subset_number) const;

private:
    TrueTypeFontFile ttfile;
    FT_Face face;
    std::optional<FontSubsetInfo> find_glyph(uint32_t glyph) const;

    std::vector<FontSubsetData> subsets;
};

} // namespace capypdf







capypdf-0.7.0/src/fonttester.cpp


capypdf-0.7.0/src/fonttester.cpp

/*


 * Copyright 2022 Jussi Pakkanen


 *


 * Licensed under the Apache License, Version 2.0 (the "License");


 * you may not use this file except in compliance with the License.


 * You may obtain a copy of the License at


 *


 *     http://www.apache.org/licenses/LICENSE-2.0


 *


 * Unless required by applicable law or agreed to in writing, software


 * distributed under the License is distributed on an "AS IS" BASIS,


 * WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.


 * See the License for the specific language governing permissions and


 * limitations under the License.


 */





#include <pdfgen.hpp>





#include <vector>


#include <string>


#include <variant>





#include <cassert>


#include <cstdint>


#include <cstdio>


#include <cmath>





using namespace capypdf;





int main(int argc, char **argv) {


    const char *fontfile;


    const char *text;


    if(argc > 1) {


        fontfile = argv[1];


    } else {


        fontfile = "/usr/share/fonts/truetype/noto/NotoSans-Regular.ttf";


    }


    if(argc > 2) {


        text = argv[2];


    } else {


        text = "MiW.";


    }





    PdfGenerationData opts;


    opts.default_page_properties.mediabox = PdfRectangle{0, 0, 200, 30};


    GenPopper genpop("fonttester.pdf", opts);


    PdfGen &gen = *genpop.g;





    auto ctxguard = gen.guarded_page_context();


    auto &ctx = ctxguard.ctx;





    auto textfont = gen.load_font(fontfile).value();


    if(!ctx.render_text(u8string::from_cstr(text).value(), textfont, 12, 10, 10)) {


        printf("FAIL.\n");


    }


    return 0;


}







capypdf-0.7.0/src/formtest.cpp


capypdf-0.7.0/src/formtest.cpp

/*


 * Copyright 2023 Jussi Pakkanen


 *


 * Licensed under the Apache License, Version 2.0 (the "License");


 * you may not use this file except in compliance with the License.


 * You may obtain a copy of the License at


 *


 *     http://www.apache.org/licenses/LICENSE-2.0


 *


 * Unless required by applicable law or agreed to in writing, software


 * distributed under the License is distributed on an "AS IS" BASIS,


 * WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.


 * See the License for the specific language governing permissions and


 * limitations under the License.


 */





#include <pdfgen.hpp>


#include <cmath>





using namespace capypdf;





int draw_simple_form() {


    PdfGenerationData opts;





    opts.default_page_properties.mediabox->x2 = opts.default_page_properties.mediabox->y2 = 200;


    opts.title = u8string::from_cstr("Form XObject test").value();


    opts.author = u8string::from_cstr("Test Person").value();


    opts.output_colorspace = CAPY_CS_DEVICE_RGB;


    {


        GenPopper genpop("form_test.pdf", opts);


        PdfGen &gen = *genpop.g;


        CapyPDF_FormXObjectId offstate, onstate;


        {


            PdfDrawContext xobj = gen.new_form_xobject(10, 10);


            xobj.cmd_BMC("/Tx");


            xobj.cmd_EMC();


            auto rv = gen.add_form_xobject(xobj);


            if(!rv) {


                fprintf(stderr, "%s\n", error_text(rv.error()));


                return 1;


            }


            offstate = *rv;


        }


        {


            PdfDrawContext xobj = gen.new_form_xobject(10, 10);


            xobj.cmd_BMC("/Tx");


            xobj.cmd_q();


            xobj.render_pdfdoc_text_builtin("X", CAPY_FONT_HELVETICA, 12, 0, 0);


            xobj.cmd_Q();


            xobj.cmd_EMC();


            auto rv = gen.add_form_xobject(xobj);


            if(!rv) {


                fprintf(stderr, "%s\n", error_text(rv.error()));


                return 1;


            }


            onstate = *rv;


        }





        auto checkbox_widget =


            gen.create_form_checkbox(PdfBox{10, 80, 20, 90}, onstate, offstate, "checkbox1")


                .value();


        {


            auto ctxguard = gen.guarded_page_context();


            auto &ctx = ctxguard.ctx;





            ctx.cmd_re(10, 80, 10, 10);


            ctx.cmd_S();





            ctx.render_pdfdoc_text_builtin("A checkbox", CAPY_FONT_HELVETICA, 12, 25, 80);


            auto rc = ctx.add_form_widget(checkbox_widget);


            if(!rc) {


                fprintf(stderr, "FAIL\n");


                return 1;


            }


        }


    }


    return 0;


}





void draw_gradient(PdfDrawContext &ctx, CapyPDF_ShadingId shadeid, double x, double y) {


    ctx.translate(x, y);


    ctx.cmd_re(0, 0, 80, 80);


    ctx.cmd_Wstar();


    ctx.cmd_n();


    ctx.cmd_sh(shadeid);


}





void draw_circles(PdfDrawContext &ctx, CapyPDF_GraphicsStateId gsid) {


    ctx.cmd_gs(gsid);


    ctx.cmd_k(0, 0, 0, 0.15);


    {


        auto g = ctx.push_gstate();


        ctx.translate(30, 30);


        ctx.scale(40, 40);


        ctx.draw_unit_circle();


        ctx.cmd_f();


    }


    {


        auto g = ctx.push_gstate();


        ctx.translate(50, 30);


        ctx.scale(40, 40);


        ctx.draw_unit_circle();


        ctx.cmd_f();


    }


    {


        auto g = ctx.push_gstate();


        ctx.translate(30, 50);


        ctx.scale(40, 40);


        ctx.draw_unit_circle();


        ctx.cmd_f();


    }


    {


        auto g = ctx.push_gstate();


        ctx.translate(50, 50);


        ctx.scale(40, 40);


        ctx.draw_unit_circle();


        ctx.cmd_f();


    }


}





int draw_group_doc() {


    // PDF 2.0 spec page 409.


    PdfGenerationData opts;





    opts.default_page_properties.mediabox->x2 = 200;


    opts.default_page_properties.mediabox->y2 = 200;


    opts.title = u8string::from_cstr("Transparency group test").value();


    opts.author = u8string::from_cstr("Test Person").value();


    opts.output_colorspace = CAPY_CS_DEVICE_RGB;


    GenPopper genpop("tr_test.pdf", opts);


    PdfGen &gen = *genpop.g;


    CapyPDF_TransparencyGroupId tgid;


    GraphicsState gs;


    gs.ca = 0.5;


    // Note: does not need to set CA, as layer composition operations treat everything as


    // "non-stroke".


    auto gsid = gen.add_graphics_state(gs).value();


    {


        auto groupctx = gen.new_transparency_group(100, 100);


        groupctx.cmd_w(10);


        groupctx.cmd_rg(0.9, 0.1, 0.1);


        groupctx.cmd_RG(0.1, 0.9, 0.2);


        groupctx.cmd_re(0, 0, 100, 100);


        groupctx.cmd_b();


        TransparencyGroupExtra ex;


        //        ex.I = false;


        //        ex.K = true;


        tgid = gen.add_transparency_group(groupctx, &ex).value();


    }


    {


        auto ctxguard = gen.guarded_page_context();


        auto &ctx = ctxguard.ctx;


        ctx.cmd_g(0.5);


        ctx.cmd_re(0, 0, 200, 100);


        ctx.cmd_f();


        auto st = ctx.push_gstate();


        ctx.translate(50, 50);


        ctx.cmd_gs(gsid);


        ctx.cmd_Do(tgid);


    }


    return 0;


}





int draw_transp_doc() {


    // PDF 2.0 spec page 409.


    PdfGenerationData opts;


    const char *icc_out =


        "/home/jpakkane/Downloads/temp/Adobe ICC Profiles (end-user)/CMYK/UncoatedFOGRA29.icc";





    opts.default_page_properties.mediabox->x2 = 300;


    opts.default_page_properties.mediabox->y2 = 200;


    opts.title = u8string::from_cstr("Transparency group test").value();


    opts.author = u8string::from_cstr("Test Person").value();


    opts.output_colorspace = CAPY_CS_DEVICE_CMYK;


    opts.prof.cmyk_profile_file = icc_out;


    {


        GenPopper genpop("group_test.pdf", opts);


        PdfGen &gen = *genpop.g;


        FunctionType2 cmykfunc{{0.0, 1.0},


                               DeviceCMYKColor{0.0, 1.0, 0.0, 0.0},


                               DeviceCMYKColor{1.0, 0.0, 1.0, 0.0},


                               1.0};


        auto funcid = gen.add_function(cmykfunc).value();





        ShadingType2 shade;


        shade.colorspace = CAPY_CS_DEVICE_CMYK;


        shade.x0 = 0;


        shade.y0 = 40;


        shade.x1 = 80;


        shade.y1 = 40;


        shade.function = funcid;


        shade.extend0 = false;


        shade.extend1 = false;





        GraphicsState gs;


        gs.BM = CAPY_BM_MULTIPLY;


        auto gsid = gen.add_graphics_state(gs).value();





        auto shadeid = gen.add_shading(shade).value();


        {


            auto ctxguard = gen.guarded_page_context();


            auto &ctx = ctxguard.ctx;


            ctx.render_pdfdoc_text_builtin("Isolated", CAPY_FONT_HELVETICA, 8, 5, 150);


            ctx.render_pdfdoc_text_builtin("Non-isolated", CAPY_FONT_HELVETICA, 8, 5, 50);


            ctx.render_pdfdoc_text_builtin("Knockout", CAPY_FONT_HELVETICA, 8, 100, 5);


            ctx.render_pdfdoc_text_builtin("Non-knockout", CAPY_FONT_HELVETICA, 8, 200, 5);


            {


                auto groupctx = gen.new_transparency_group(80, 80);


                draw_circles(groupctx, gsid);


                TransparencyGroupExtra ex;


                ex.I = false;


                ex.K = true;


                auto tgid = gen.add_transparency_group(groupctx, &ex).value();


                auto rc = ctx.push_gstate();


                draw_gradient(ctx, shadeid, 80, 20);


                ctx.cmd_Do(tgid);


            }


            {


                auto groupctx = gen.new_transparency_group(80, 80);


                draw_circles(groupctx, gsid);


                TransparencyGroupExtra ex;


                ex.I = true;


                ex.K = true;


                auto tgid = gen.add_transparency_group(groupctx, &ex).value();


                auto rc = ctx.push_gstate();


                draw_gradient(ctx, shadeid, 80, 110);


                ctx.cmd_Do(tgid);


            }


            {


                auto groupctx = gen.new_transparency_group(80, 80);


                draw_circles(groupctx, gsid);


                TransparencyGroupExtra ex;


                ex.I = false;


                ex.K = false;


                auto tgid = gen.add_transparency_group(groupctx, &ex).value();


                auto rc = ctx.push_gstate();


                draw_gradient(ctx, shadeid, 180, 20);


                ctx.cmd_Do(tgid);


            }


            {


                auto groupctx = gen.new_transparency_group(80, 80);


                draw_circles(groupctx, gsid);


                TransparencyGroupExtra ex;


                ex.I = true;


                ex.K = false;


                auto tgid = gen.add_transparency_group(groupctx, &ex).value();


                auto rc = ctx.push_gstate();


                draw_gradient(ctx, shadeid, 180, 110);


                ctx.cmd_Do(tgid);


            }


        }


    }


    return 0;


}





int main(int argc, char **argv) {


    if(draw_simple_form() != 0) {


        return 1;


    }


    if(draw_transp_doc() != 0) {


        return 1;


    }


    return draw_group_doc();


}







capypdf-0.7.0/src/formxobj.cpp


capypdf-0.7.0/src/formxobj.cpp

/*


 * Copyright 2023 Jussi Pakkanen


 *


 * Licensed under the Apache License, Version 2.0 (the "License");


 * you may not use this file except in compliance with the License.


 * You may obtain a copy of the License at


 *


 *     http://www.apache.org/licenses/LICENSE-2.0


 *


 * Unless required by applicable law or agreed to in writing, software


 * distributed under the License is distributed on an "AS IS" BASIS,


 * WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.


 * See the License for the specific language governing permissions and


 * limitations under the License.


 */





#include <pdfgen.hpp>


#include <cmath>





using namespace capypdf;





int main(int argc, char **argv) {


    PdfGenerationData opts;





    opts.default_page_properties.mediabox->x2 = opts.default_page_properties.mediabox->y2 = 200;


    opts.title = u8string::from_cstr("Acroform  test").value();


    opts.author = u8string::from_cstr("Test Person").value();


    opts.output_colorspace = CAPY_CS_DEVICE_RGB;


    {


        GenPopper genpop("foxbj_test.pdf", opts);


        PdfGen &gen = *genpop.g;


        CapyPDF_FormXObjectId xid;


        {


            PdfDrawContext xobj = gen.new_form_xobject(10, 10);


            xobj.cmd_w(1);


            xobj.cmd_re(0, 0, 10, 10);


            xobj.cmd_S();


            xobj.cmd_w(2);


            xobj.cmd_m(2, 2);


            xobj.cmd_l(8, 8);


            xobj.cmd_m(2, 8);


            xobj.cmd_l(8, 2);


            xobj.cmd_S();


            auto rv = gen.add_form_xobject(xobj);


            if(!rv) {


                fprintf(stderr, "%s\n", error_text(rv.error()));


                return 1;


            }


            xid = *rv;


        }





        auto ctxguard = gen.guarded_page_context();


        auto &ctx = ctxguard.ctx;


        {


            auto g = ctx.push_gstate();


            ctx.translate(10, 95);


            ctx.cmd_Do(xid);


        }


        {


            auto g = ctx.push_gstate();


            ctx.translate(180, 95);


            ctx.cmd_Do(xid);


        }


        {


            auto g = ctx.push_gstate();


            ctx.translate(95, 10);


            ctx.cmd_Do(xid);


        }


        {


            auto g = ctx.push_gstate();


            ctx.translate(95, 180);


            ctx.cmd_Do(xid);


        }


    }


    return 0;


}
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capypdf-0.7.0/src/ft_subsetter.cpp

/*


 * Copyright 2023 Jussi Pakkanen


 *


 * Licensed under the Apache License, Version 2.0 (the "License");


 * you may not use this file except in compliance with the License.


 * You may obtain a copy of the License at


 *


 *     http://www.apache.org/licenses/LICENSE-2.0


 *


 * Unless required by applicable law or agreed to in writing, software


 * distributed under the License is distributed on an "AS IS" BASIS,


 * WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.


 * See the License for the specific language governing permissions and


 * limitations under the License.


 */





#include <ft_subsetter.hpp>


#include <fontsubsetter.hpp>


#include <utils.hpp>


#include <ft2build.h>


#include FT_FREETYPE_H





#include <cassert>


#include <bit>


#include <cmath>





#include <stdexcept>


#include <variant>


#include <expected>





namespace capypdf {





namespace {





const uint32_t SPACE = ' ';





template<typename T> void byte_swap_inplace(T &val) { val = std::byteswap(val); }





uint32_t ttf_checksum(std::string_view data) {


    uint32_t checksum = 0;


    uint32_t current;


    uint32_t offset = 0;


    for(; (offset + sizeof(uint32_t)) <= data.size(); offset += sizeof(uint32_t)) {


        memcpy(&current, data.data() + offset, sizeof(uint32_t));


        byte_swap_inplace(current);


        checksum += current;


    }


    current = 0;


    const auto tail_size = data.size() % sizeof(uint32_t);


    if(tail_size != 0) {


        memcpy(&current, data.data() + offset, tail_size);


        byte_swap_inplace(current);


        checksum += current;


    }


    return checksum;


}





rvoe<std::string_view> get_substring(const char *buf,


                                     const int64_t bufsize,


                                     const int64_t offset,


                                     const int64_t substr_size) {


    if(!buf) {


        RETERR(ArgIsNull);


    }


    if(bufsize < 0 || offset < 0 || substr_size < 0) {


        RETERR(IndexIsNegative);


    }


    if(offset > bufsize) {


        RETERR(IndexOutOfBounds);


    }


    if(offset + substr_size > bufsize) {


        RETERR(IndexOutOfBounds);


    }


    if(substr_size == 0) {


        return "";


    }


    return std::string_view(buf + offset, substr_size);


}





rvoe<std::string_view>


get_substring(std::string_view sv, const size_t offset, const int64_t substr_size) {


    return get_substring(sv.data(), sv.size(), offset, substr_size);


}





template<typename T>


rvoe<capypdf::NoReturnValue> safe_memcpy(T *obj, std::string_view source, const int64_t offset) {


    ERC(validated_area, get_substring(source, offset, sizeof(T)));


    memcpy(obj, validated_area.data(), sizeof(T));


    return capypdf::NoReturnValue{};


}





template<typename T> rvoe<T> extract(std::string_view bf, const size_t offset) {


    T obj;


    ERCV(safe_memcpy(&obj, bf, offset));


    return obj;


}





} // namespace





#pragma pack(push, r1, 1)





struct TTOffsetTable {


    int32_t scaler = 0x10000;


    int16_t num_tables;


    int16_t search_range;


    int16_t entry_selector;


    int16_t range_shift;





    void swap_endian() {


        byte_swap_inplace(scaler);


        byte_swap_inplace(num_tables);


        byte_swap_inplace(search_range);


        byte_swap_inplace(entry_selector);


        byte_swap_inplace(range_shift);


    }





    void set_table_size(int16_t new_size) {


        num_tables = new_size;


        assert(new_size > 0);


        int i = 0;


        while((1 << i) < new_size) {


            ++i;


        }


        const auto pow2 = 1 << (i - 1);


        // https://developer.apple.com/fonts/TrueType-Reference-Manual/RM06/Chap6.html


        //


        // Note that for table 4 the text description has a different definition for


        // entrySelector, i.e. whether it is multiplied by 16 or not.


        search_range = 16 * pow2;


        entry_selector = (int)log2(pow2);


        range_shift = num_tables * 16 - search_range;


    }


};





void TTHead::swap_endian() {


    byte_swap_inplace(version);


    byte_swap_inplace(revision);


    byte_swap_inplace(checksum_adjustment);


    byte_swap_inplace(magic);


    byte_swap_inplace(flags);


    byte_swap_inplace(units_per_em);


    byte_swap_inplace(created);


    byte_swap_inplace(modified);


    byte_swap_inplace(x_min);


    byte_swap_inplace(y_min);


    byte_swap_inplace(x_max);


    byte_swap_inplace(y_max);


    byte_swap_inplace(mac_style);


    byte_swap_inplace(lowest_rec_pppem);


    byte_swap_inplace(font_direction_hint);


    byte_swap_inplace(index_to_loc_format);


    byte_swap_inplace(glyph_data_format);


}





struct TTDirEntry {


    char tag[4];


    uint32_t checksum;


    uint32_t offset;


    uint32_t length;





    void clear() { memset(this, 0, sizeof(TTDirEntry)); }





    bool tag_is(const char *txt) const {


        if(strlen(txt) != 4) {


            fprintf(stderr, "Bad tag.\n");


            std::abort();


        }


        for(int i = 0; i < 4; ++i) {


            if(txt[i] != tag[i]) {


                return false;


            }


        }


        return true;


    }





    void set_tag(const char *txt) {


        if(strlen(txt) != 4) {


            fprintf(stderr, "Bad tag.\n");


            std::abort();


        }


        for(int i = 0; i < 4; ++i) {


            tag[i] = txt[i];


        }


    }





    void swap_endian() {


        // byte_swap_inplace(tag);


        byte_swap_inplace(checksum);


        byte_swap_inplace(offset);


        byte_swap_inplace(length);


    }


};





struct TTDsig {


    uint32_t version;


    uint16_t num_signatures;


    uint16_t flags;


    // Signature array follows





    void swap_endian() {


        byte_swap_inplace(version);


        byte_swap_inplace(num_signatures);


        byte_swap_inplace(flags);


    }


};





struct TTGDEF {


    uint16_t major;


    uint16_t minor;


    uint16_t glyph_class_offset;


    uint16_t attach_list_offset;


    uint16_t lig_caret_offset;


    uint16_t mark_attach_offset;


    uint16_t mark_glyph_sets_offset = -1; // Since version 1.2


    uint32_t item_var_offset = -1;        // Since version 1.3





    void swap_endian() {


        byte_swap_inplace(major);


        byte_swap_inplace(minor);


        byte_swap_inplace(glyph_class_offset);


        byte_swap_inplace(attach_list_offset);


        byte_swap_inplace(lig_caret_offset);


        byte_swap_inplace(mark_attach_offset);


    }


};





struct TTClassRangeRecord {


    uint16_t start_glyph_id;


    uint16_t end_glyph_id;


    uint16_t gclass;





    void swap_endian() {


        byte_swap_inplace(start_glyph_id);


        byte_swap_inplace(end_glyph_id);


        byte_swap_inplace(gclass);


    }


};





void TTMaxp10::swap_endian() {


    byte_swap_inplace(version);


    byte_swap_inplace(num_glyphs);


    byte_swap_inplace(max_points);


    byte_swap_inplace(max_contours);


    byte_swap_inplace(max_composite_points);


    byte_swap_inplace(max_composite_contours);


    byte_swap_inplace(max_zones);


    byte_swap_inplace(max_twilight_points);


    byte_swap_inplace(max_storage);


    byte_swap_inplace(max_function_defs);


    byte_swap_inplace(max_instruction_defs);


    byte_swap_inplace(max_stack_elements);


    byte_swap_inplace(max_sizeof_instructions);


    byte_swap_inplace(max_component_elements);


    byte_swap_inplace(max_component_depth);


}





struct TTGlyphHeader {


    int16_t num_contours;


    int16_t x_min;


    int16_t y_min;


    int16_t x_max;


    int16_t y_max;





    void swap_endian() {


        byte_swap_inplace(num_contours);


        byte_swap_inplace(x_min);


        byte_swap_inplace(y_min);


        byte_swap_inplace(x_max);


        byte_swap_inplace(y_max);


    }


};





void TTHhea::swap_endian() {


    byte_swap_inplace(version);


    byte_swap_inplace(ascender);


    byte_swap_inplace(descender);


    byte_swap_inplace(linegap);


    byte_swap_inplace(advance_width_max);


    byte_swap_inplace(min_left_side_bearing);


    byte_swap_inplace(min_right_side_bearing);


    byte_swap_inplace(x_max_extent);


    byte_swap_inplace(caret_slope_rise);


    byte_swap_inplace(caret_slope_run);


    byte_swap_inplace(caret_offset);


    byte_swap_inplace(reserved0);


    byte_swap_inplace(reserved1);


    byte_swap_inplace(reserved2);


    byte_swap_inplace(reserved3);


    byte_swap_inplace(metric_data_format);


    byte_swap_inplace(num_hmetrics);


}





void TTLongHorMetric::swap_endian() {


    byte_swap_inplace(advance_width);


    byte_swap_inplace(lsb);


}





struct TTCmapHeader {


    uint16_t version;


    uint16_t num_tables;





    void swap_endian() {


        byte_swap_inplace(version);


        byte_swap_inplace(num_tables);


    }


};





struct TTEncodingRecord {


    uint16_t platform_id;


    uint16_t encoding_id;


    int32_t subtable_offset;





    void swap_endian() {


        byte_swap_inplace(platform_id);


        byte_swap_inplace(encoding_id);


        byte_swap_inplace(subtable_offset);


    }


};





struct TTEncodingSubtable0 {


    uint16_t format;


    uint16_t length;


    uint16_t language;


    uint8_t glyphids[256];





    void swap_endian() {


        byte_swap_inplace(format);


        byte_swap_inplace(length);


        byte_swap_inplace(language);


    }


};





struct TTPost {


    uint16_t version_major;


    uint16_t version_minor;


    int32_t italic_angle;


    int16_t underline_position;


    int16_t underline_thickness;


    uint32_t is_fixed_pitch;


    uint32_t min_mem_type_42;


    uint32_t max_mem_type_42;


    uint32_t min_mem_type_1;


    uint32_t max_mem_type_1;





    void swap_endian() {


        byte_swap_inplace(version_major);


        byte_swap_inplace(version_minor);


        byte_swap_inplace(italic_angle);


        byte_swap_inplace(underline_position);


        byte_swap_inplace(underline_thickness);


        byte_swap_inplace(is_fixed_pitch);


        byte_swap_inplace(min_mem_type_42);


        byte_swap_inplace(max_mem_type_42);


        byte_swap_inplace(min_mem_type_1);


        byte_swap_inplace(max_mem_type_1);


    }


};





#pragma pack(pop, r1)





static_assert(sizeof(TTDirEntry) == 4 * 4);





struct SubsetFont {


    TTOffsetTable offset;


    TTHead head;


    std::vector<TTDirEntry> directory;





    void swap_endian() {


        offset.swap_endian();


        head.swap_endian();


        for(auto &e : directory) {


            e.swap_endian();


        }


    }


};





namespace {





/*


uint32_t str2tag(const unsigned char *txt) {


    return (txt[0] << 24) + (txt[1] << 16) + (txt[2] << 8) + txt[3];


}





uint32_t str2tag(const char *txt) { return str2tag((const unsigned char *)txt); }


*/





const TTDirEntry *find_entry(const std::vector<TTDirEntry> &dir, const char *tag) {


    for(const auto &e : dir) {


        if(e.tag_is(tag)) {


            return &e;


        }


    }


    return nullptr;


}





rvoe<TTMaxp10> load_maxp(const std::vector<TTDirEntry> &dir, std::string_view buf) {


    auto e = find_entry(dir, "maxp");


    if(!e) {


        fprintf(stderr, "Maxp table missing.\n");


        RETERR(MalformedFontFile);


    }


    uint32_t version;


    safe_memcpy(&version, buf, e->offset);


    byte_swap_inplace(version);


    if(version != 1 << 16) {


        RETERR(UnsupportedFormat);


    }


    if(e->length < sizeof(TTMaxp10)) {


        RETERR(MalformedFontFile);


    }


    ERC(maxp, extract<TTMaxp10>(buf, e->offset));


    maxp.swap_endian();


    return maxp;


}





rvoe<TTHead> load_head(const std::vector<TTDirEntry> &dir, std::string_view buf) {


    auto e = find_entry(dir, "head");


    if(!e) {


        RETERR(MalformedFontFile);


    }


    ERC(head, extract<TTHead>(buf, e->offset));


    head.swap_endian();


#ifndef A4FUZZING


    assert(head.magic == 0x5f0f3cf5);


#endif


    return head;


}





rvoe<std::vector<int32_t>> load_loca(const std::vector<TTDirEntry> &dir,


                                     std::string_view buf,


                                     uint16_t index_to_loc_format,


                                     uint16_t num_glyphs) {


    auto loca = find_entry(dir, "loca");


    if(!loca) {


        RETERR(MalformedFontFile);


    }


    std::vector<int32_t> offsets;


    offsets.reserve(num_glyphs);


    if(index_to_loc_format == 0) {


        for(uint16_t i = 0; i <= num_glyphs; ++i) {


            uint16_t offset;


            ERCV(safe_memcpy(&offset, buf, loca->offset + i * sizeof(uint16_t)));


            byte_swap_inplace(offset);


            offsets.push_back(offset * 2);


        }


    } else if(index_to_loc_format == 1) {


        for(uint16_t i = 0; i <= num_glyphs; ++i) {


            int32_t offset;


            ERCV(safe_memcpy(&offset, buf, loca->offset + i * sizeof(int32_t)));


            byte_swap_inplace(offset);


            if(offset < 0) {


                RETERR(IndexIsNegative);


            }


            offsets.push_back(offset);


        }


    } else {


        RETERR(MalformedFontFile);


    }


    return offsets;


}





rvoe<TTHhea> load_hhea(const std::vector<TTDirEntry> &dir, std::string_view buf) {


    auto e = find_entry(dir, "hhea");


    if(!e) {


        RETERR(MalformedFontFile);


    }





    TTHhea hhea;


    if(sizeof(TTHhea) != e->length) {


        RETERR(MalformedFontFile);


    }


    safe_memcpy(&hhea, buf, e->offset);


    hhea.swap_endian();


    if(hhea.version != 1 << 16) {


        RETERR(MalformedFontFile);


    }


    if(hhea.metric_data_format != 0) {


        RETERR(UnsupportedFormat);


    }


    return hhea;


}





rvoe<TTHmtx> load_hmtx(const std::vector<TTDirEntry> &dir,


                       std::string_view buf,


                       uint16_t num_glyphs,


                       uint16_t num_hmetrics) {


    auto e = find_entry(dir, "hmtx");


    if(!e) {


        RETERR(MalformedFontFile);


    }


    if(num_hmetrics > num_glyphs) {


        RETERR(MalformedFontFile);


    }


    TTHmtx hmtx;


    for(uint16_t i = 0; i < num_hmetrics; ++i) {


        TTLongHorMetric hm;


        const auto data_offset = e->offset + i * sizeof(TTLongHorMetric);


        safe_memcpy(&hm, buf, data_offset);


        hm.swap_endian();


        hmtx.longhor.push_back(hm);


    }


    for(int i = 0; i < num_glyphs - num_hmetrics; ++i) {


        int16_t lsb;


        const auto data_offset =


            e->offset + num_hmetrics * sizeof(TTLongHorMetric) + i * sizeof(int16_t);


        if(data_offset < 0) {


            RETERR(IndexIsNegative);


        }


        safe_memcpy(&lsb, buf, data_offset);


        byte_swap_inplace(lsb);


        hmtx.left_side_bearings.push_back(lsb);


    }


    return hmtx;


}





rvoe<std::vector<std::string>> load_glyphs(const std::vector<TTDirEntry> &dir,


                                           std::string_view buf,


                                           uint16_t num_glyphs,


                                           const std::vector<int32_t> &loca) {


    std::vector<std::string> glyph_data;


    auto e = find_entry(dir, "glyf");


    if(!e) {


        RETERR(MalformedFontFile);


    }


    if(e->offset > buf.size()) {


        RETERR(MalformedFontFile);


    }


    auto glyf_start = std::string_view(buf).substr(e->offset);


    for(uint16_t i = 0; i < num_glyphs; ++i) {


        const auto data_off = loca.at(i);


        const auto data_size = loca.at(i + 1) - loca.at(i);


        ERC(sstr, get_substring(glyf_start, data_off, data_size));


        glyph_data.emplace_back(std::move(sstr));


    }


    return glyph_data;


}





rvoe<std::string>


load_raw_table(const std::vector<TTDirEntry> &dir, std::string_view buf, const char *tag) {


    auto e = find_entry(dir, tag);


    if(!e) {


        return "";


    }


    if(e->offset > buf.size()) {


        RETERR(IndexOutOfBounds);


    }


    auto end_offset = size_t((int64_t)e->offset + (int64_t)e->length);


    // end_offset is an one-past-the end marker.


    if(end_offset > buf.size()) {


        RETERR(IndexOutOfBounds);


    }


    if(end_offset < 0) {


        RETERR(IndexIsNegative);


    }


    if(end_offset <= e->offset) {


        RETERR(IndexOutOfBounds);


    }


    return std::string(buf.data() + e->offset, buf.data() + end_offset);


}





rvoe<std::vector<std::string>>


subset_glyphs(FT_Face face,


              const TrueTypeFontFile &source,


              const std::vector<TTGlyphs> glyphs,


              const std::unordered_map<uint32_t, uint32_t> &comp_mapping) {


    std::vector<std::string> subset;


    assert(std::get<RegularGlyph>(glyphs[0]).unicode_codepoint == 0);


    assert(glyphs.size() < 255);


    for(const auto &g : glyphs) {


        uint32_t gid = font_id_for_glyph(face, g);


        assert(gid < source.glyphs.size());


        subset.push_back(source.glyphs[gid]);


        if(!subset.back().empty()) {


            ERC(num_contours, extract<int16_t>(subset.back(), 0));


            byte_swap_inplace(num_contours);


            if(num_contours < 0) {


                ERCV(reassign_composite_glyph_numbers(subset.back(), comp_mapping));


            }


        }


    }


    // Glyph ID 32 _must_ be the space character. Pad empty things until done.


    if(subset.size() < SPACE + 1) {


        while(subset.size() < SPACE) {


            subset.emplace_back(source.glyphs[0]);


        }


        subset.emplace_back(source.glyphs.at(SPACE));


    }


    return subset;


}





TTHmtx


subset_hmtx(FT_Face face, const TrueTypeFontFile &source, const std::vector<TTGlyphs> &glyphs) {


    TTHmtx subset;


    assert(source.hmtx.longhor.size() + source.hmtx.left_side_bearings.size() ==


           source.maxp.num_glyphs);


    assert(!source.hmtx.longhor.empty());


    for(const auto &g : glyphs) {


        const auto gid = font_id_for_glyph(face, g);


        if(gid < source.hmtx.longhor.size()) {


            subset.longhor.push_back(source.hmtx.longhor[gid]);


        } else {


            const auto sidebear_index = gid - source.hmtx.longhor.size();


            if(sidebear_index < source.hmtx.left_side_bearings.size()) {


                subset.longhor.emplace_back(


                    TTLongHorMetric{uint16_t(source.hmtx.longhor.back().advance_width),


                                    int16_t(source.hmtx.left_side_bearings[sidebear_index])});


            } else {


                fprintf(stderr, "Malformed font file?\n");


                std::abort();


            }


        }


    }


    assert(subset.left_side_bearings.empty());


    return subset;


}





template<typename T> void append_bytes(std::string &s, const T &val) {


    if constexpr(std::is_same_v<T, std::string_view>) {


        s += val;


    } else if constexpr(std::is_same_v<T, std::string>) {


        s += val;


    } else {


        s.append((char *)&val, (char *)&val + sizeof(val));


    }


}





TTDirEntry write_raw_table(std::string &odata, const char *tag, std::string_view bytes) {


    TTDirEntry e;


    e.set_tag(tag);


    e.offset = odata.size();


    e.length = bytes.length();


    e.checksum = 0;


    append_bytes(odata, bytes);


    return e;


}





std::string serialize_font(TrueTypeFontFile &tf) {


    std::string odata;


    odata.reserve(1024 * 1024);


    TTDirEntry e;


    TTOffsetTable off;


    std::vector<TTDirEntry> directory;





    off.set_table_size(tf.num_directory_entries());


    const auto num_tables = off.num_tables;


    off.swap_endian();


    append_bytes(odata, off);


    e.clear();


    for(int i = 0; i < num_tables; ++i) {


        append_bytes(odata, e);


    }


    if(!tf.cmap.empty()) {


        directory.push_back(write_raw_table(odata, "cmap", tf.cmap));


    }


    if(!tf.cvt.empty()) {


        directory.push_back(write_raw_table(odata, "cvt ", tf.cvt));


    }


    if(!tf.prep.empty()) {


        directory.push_back(write_raw_table(odata, "prep", tf.prep));


    }


    if(!tf.fpgm.empty()) {


        directory.push_back(write_raw_table(odata, "fpgm", tf.fpgm));


    }





    tf.head.checksum_adjustment = 0;


    // const auto start_of_head = odata.length(); // For checksum adjustment.


    tf.head.swap_endian();


    const auto head_offset = odata.size();


    directory.push_back(


        write_raw_table(odata, "head", std::string_view((char *)&tf.head, sizeof(tf.head))));





    tf.hhea.swap_endian();


    directory.push_back(


        write_raw_table(odata, "hhea", std::string_view((char *)&tf.hhea, sizeof(tf.hhea))));





    tf.maxp.swap_endian();


    directory.push_back(


        write_raw_table(odata, "maxp", std::string_view((char *)&tf.maxp, sizeof(tf.maxp))));


    // glyph time


    std::vector<int32_t> loca;


    size_t glyphs_start = odata.size();


    for(const auto &g : tf.glyphs) {


        const auto offset = (int32_t)(odata.size() - glyphs_start);


        loca.push_back(offset);


        append_bytes(odata, g);


    }


    loca.push_back((int32_t)(odata.size() - glyphs_start));


    e.set_tag("glyf");


    e.offset = glyphs_start;


    e.length = odata.size() - glyphs_start;


    directory.push_back(e);





    e.set_tag("loca");


    e.offset = odata.size();


    for(auto offset : loca) {


        byte_swap_inplace(offset);


        append_bytes(odata, offset);


    }


    e.length = odata.size() - e.offset;


    directory.push_back(e);





    e.set_tag("hmtx");


    e.offset = odata.size();


    for(auto hm : tf.hmtx.longhor) {


        hm.swap_endian();


        append_bytes(odata, hm);


    }


    for(auto lsb : tf.hmtx.left_side_bearings) {


        byte_swap_inplace(lsb);


        append_bytes(odata, lsb);


    }


    e.length = odata.size() - e.offset;


    directory.push_back(e);


    assert(directory.size() == (size_t)tf.num_directory_entries());


    char *directory_start = odata.data() + sizeof(TTOffsetTable);


    std::string_view full_view(odata);


    for(int i = 0; i < (int)directory.size(); ++i) {


        e.checksum = ttf_checksum(full_view.substr(e.offset, e.length));


        directory[i].swap_endian();


        memcpy(directory_start + i * sizeof(TTDirEntry), &directory[i], sizeof(TTDirEntry));


    }


    const uint32_t magic = 0xB1B0AFBA;


    const uint32_t full_checksum = ttf_checksum(full_view);


    uint32_t adjustment = magic - full_checksum;


    byte_swap_inplace(adjustment);


    memcpy(odata.data() + head_offset + offsetof(TTHead, checksum_adjustment),


           &adjustment,


           sizeof(uint32_t));





    return odata;


}





std::string gen_cmap(const std::vector<TTGlyphs> &glyphs) {


    TTEncodingSubtable0 glyphencoding;


    glyphencoding.format = 0;


    glyphencoding.language = 0;


    glyphencoding.length = sizeof(glyphencoding);


    for(size_t i = 0; i < 256; ++i) {


        if(i < glyphs.size()) {


            glyphencoding.glyphids[i] = i;


        } else {


            glyphencoding.glyphids[i] = 0;


        }


    }


    TTEncodingRecord enc;


    enc.platform_id = 1;


    enc.encoding_id = 0;


    enc.subtable_offset = sizeof(TTEncodingRecord) + sizeof(TTCmapHeader);


    TTCmapHeader cmap_head;


    cmap_head.num_tables = 1;


    cmap_head.version = 0;





    enc.swap_endian();


    glyphencoding.swap_endian();


    cmap_head.swap_endian();





    std::string buf;


    append_bytes(buf, cmap_head);


    append_bytes(buf, enc);


    append_bytes(buf, glyphencoding);





    return buf;


}





rvoe<int16_t> num_contours(std::string_view buf) {


    ERC(num_contours, extract<int16_t>(buf, 0));


    byte_swap_inplace(num_contours);


    return num_contours;


}





} // namespace





rvoe<TrueTypeFontFile> parse_truetype_font(std::string_view buf) {


    TrueTypeFontFile tf;


    if(buf.size() < sizeof(TTOffsetTable)) {


        RETERR(MalformedFontFile);


    }


    ERC(off, extract<TTOffsetTable>(buf, 0));


    off.swap_endian();


    std::vector<TTDirEntry> directory;


    for(int i = 0; i < off.num_tables; ++i) {


        ERC(e, extract<TTDirEntry>(buf, sizeof(off) + i * sizeof(TTDirEntry)));


        e.swap_endian();


        if(e.offset + e.length > buf.length()) {


            RETERR(IndexOutOfBounds);


        }


#ifndef A4FUZZING


        auto checksum = ttf_checksum(std::string_view(buf.data() + e.offset, e.length));


        (void)checksum;


#endif


        directory.emplace_back(std::move(e));


    }


    ERC(head, load_head(directory, buf));


    tf.head = head;


    ERC(maxp, load_maxp(directory, buf));


    tf.maxp = maxp;


#ifdef A4FUZZING


    if(tf.maxp.num_glyphs > 1024) {


        RETERR(MalformedFontFile);


    }


#endif


    ERC(loca, load_loca(directory, buf, tf.head.index_to_loc_format, tf.maxp.num_glyphs));


    ERC(hhea, load_hhea(directory, buf))


    tf.hhea = hhea;


    ERC(hmtx, load_hmtx(directory, buf, tf.maxp.num_glyphs, tf.hhea.num_hmetrics))


    tf.hmtx = hmtx;


    ERC(glyphs, load_glyphs(directory, buf, tf.maxp.num_glyphs, loca))


    tf.glyphs = glyphs;





    ERC(cvt, load_raw_table(directory, buf, "cvt "));


    tf.cvt = cvt;


    ERC(fpgm, load_raw_table(directory, buf, "fpgm"));


    tf.fpgm = fpgm;


    ERC(prep, load_raw_table(directory, buf, "prep"))


    tf.prep = prep;


    ERC(cmap, load_raw_table(directory, buf, "cmap"));


    ERC(cmap_head, extract<TTCmapHeader>(cmap, 0));


    cmap_head.swap_endian();


    for(uint16_t table_num = 0; table_num < cmap_head.num_tables; ++table_num) {


        ERC(enc,


            extract<TTEncodingRecord>(cmap,


                                      2 * sizeof(uint16_t) + table_num * sizeof(TTEncodingRecord)));


        enc.swap_endian();


        ERC(subtable_format, extract<uint16_t>(cmap, enc.subtable_offset));


        byte_swap_inplace(subtable_format);


        if(subtable_format >= 15) {


            RETERR(UnsupportedFormat);


        }


#ifndef A4FUZZING


        if(subtable_format == 0) {


            ERC(enctable, extract<TTEncodingSubtable0>(cmap, enc.subtable_offset));


            enctable.swap_endian();


            assert(enctable.format == 0);


        }


#endif


    }


    /*


    for(const auto &e : directory) {


        char tagbuf[5];


        tagbuf[4] = 0;


        memcpy(tagbuf, e.tag, 4);


        printf("%s off: %d size: %d\n", tagbuf, e.offset, e.length);


        if(e.tag_is("DSIG")) {


            // Not actually needed for subsetting.


            TTDsig sig;


            memcpy(&sig, buf.data() + e.offset, sizeof(sig));


            sig.swap_endian();


            assert(sig.version == 1);


            assert(sig.num_signatures == 0);


        } else if(e.tag_is("GDEF")) {


            // This neither.


            TTGDEF gdef;


            assert(e.length > sizeof(gdef));


            memcpy(&gdef, buf.data() + e.offset, sizeof(gdef));


            gdef.swap_endian();


            assert(gdef.major == 1);


            assert(gdef.minor == 2);


            gdef.item_var_offset = -1;


            uint16_t classdef_version;


            memcpy(&classdef_version,


                   buf.data() + e.offset + gdef.glyph_class_offset,


                   sizeof(classdef_version));


            byte_swap_inplace(classdef_version);


            assert(classdef_version == 2);


            uint16_t num_records;


            memcpy(&num_records,


                   buf.data() + e.offset + gdef.glyph_class_offset + sizeof(classdef_version),


                   sizeof(num_records));


            byte_swap_inplace(num_records);


            const char *array_start = buf.data() + e.offset + gdef.glyph_class_offset +


                                      sizeof(classdef_version) + sizeof(num_records);


            for(uint16_t i = 0; i < num_records; ++i) {


                TTClassRangeRecord range;


                memcpy(&range, array_start + i * sizeof(range), sizeof(range));


                range.swap_endian();


            }


        } else if(e.tag_is("cmap")) {


            // Maybe we don't need to parse this table, but


            // instead get it from Freetype as needed


            // when generating output?


        } else if(e.tag_is("GPOS")) {


        } else if(e.tag_is("GSUB")) {


        } else if(e.tag_is("OS/2")) {


        } else if(e.tag_is("gasp")) {


        } else if(e.tag_is("name")) {


        } else {


            printf("Unknown tag %s.\n", tagbuf);


            std::abort();





            // TT fonts contain a ton of additional data tables.


            // We ignore all of them.


        }


    }


    */


    return tf;


}





rvoe<std::string> generate_font(FT_Face face,


                                std::string_view buf,


                                const std::vector<TTGlyphs> &glyphs,


                                const std::unordered_map<uint32_t, uint32_t> &comp_mapping) {


    ERC(source, parse_truetype_font(buf));


    return generate_font(face, source, glyphs, comp_mapping);


}





rvoe<std::string> generate_font(FT_Face face,


                                const TrueTypeFontFile &source,


                                const std::vector<TTGlyphs> &glyphs,


                                const std::unordered_map<uint32_t, uint32_t> &comp_mapping) {


    TrueTypeFontFile dest;


    assert(std::get<RegularGlyph>(glyphs[0]).unicode_codepoint == 0);


    ERC(subglyphs, subset_glyphs(face, source, glyphs, comp_mapping));


    dest.glyphs = subglyphs;





    dest.head = source.head;


    // https://learn.microsoft.com/en-us/typography/opentype/spec/otff#calculating-checksums


    dest.head.checksum_adjustment = 0;


    dest.hhea = source.hhea;


    dest.maxp = source.maxp;


    dest.maxp.num_glyphs = dest.glyphs.size();


    dest.hmtx = subset_hmtx(face, source, glyphs);


    dest.hhea.num_hmetrics = dest.hmtx.longhor.size();


    dest.head.index_to_loc_format = 1;


    dest.cvt = source.cvt;


    dest.fpgm = source.fpgm;


    dest.prep = source.prep;


    dest.cmap = gen_cmap(glyphs);





    auto bytes = serialize_font(dest);


    return bytes;


}





rvoe<TrueTypeFontFile> load_and_parse_truetype_font(const std::filesystem::path &fname) {


    ERC(buf, load_file(fname));


    return parse_truetype_font(std::string_view{buf.data(), buf.size()});


}





rvoe<bool> is_composite_glyph(std::string_view buf) {


    ERC(numc, num_contours(buf));


    return numc < 0;


}





rvoe<std::vector<uint32_t>> composite_subglyphs(std::string_view buf) {


    std::vector<uint32_t> subglyphs;


    assert(num_contours(buf).value() < 0);


    std::string_view composite_data = std::string_view(buf).substr(5 * sizeof(int16_t));


    int64_t composite_offset = 0;


    const uint16_t MORE_COMPONENTS = 0x20;


    const uint16_t ARGS_ARE_WORDS = 0x01;


    uint16_t component_flag;


    do {


        ERC(rv, extract<uint16_t>(composite_data, composite_offset));


        component_flag = rv;


        byte_swap_inplace(component_flag);


        composite_offset += sizeof(uint16_t);


        ERC(glyph_index, extract<uint16_t>(composite_data, composite_offset));


        byte_swap_inplace(glyph_index);


        composite_offset += sizeof(uint16_t);


        if(component_flag & ARGS_ARE_WORDS) {


            composite_offset += 2 * sizeof(int16_t);


        } else {


            composite_offset += 2 * sizeof(int8_t);


        }


        subglyphs.push_back(glyph_index);


    } while(component_flag & MORE_COMPONENTS);


    return subglyphs;


}





rvoe<capypdf::NoReturnValue>


reassign_composite_glyph_numbers(std::string &buf,


                                 const std::unordered_map<uint32_t, uint32_t> &mapping) {


    const int64_t header_size = 5 * sizeof(int16_t);





    std::string_view composite_data = std::string_view(buf).substr(header_size);


    int64_t composite_offset = 0;


    const uint16_t MORE_COMPONENTS = 0x20;


    const uint16_t ARGS_ARE_WORDS = 0x01;


    uint16_t component_flag;


    do {


        ERC(rv, extract<uint16_t>(composite_data, composite_offset));


        component_flag = rv;


        byte_swap_inplace(component_flag);


        composite_offset += sizeof(uint16_t);


        const auto index_offset = composite_offset;


        ERC(glyph_index, extract<uint16_t>(composite_data, composite_offset));


        byte_swap_inplace(glyph_index);


        composite_offset += sizeof(uint16_t);


        if(component_flag & ARGS_ARE_WORDS) {


            composite_offset += 2 * sizeof(int16_t);


        } else {


            composite_offset += 2 * sizeof(int8_t);


        }


        auto it = mapping.find(glyph_index);


        if(it == mapping.end()) {


            fprintf(stderr, "FAILfailFAIL\n");


            std::abort();


        }


        glyph_index = it->second;


        byte_swap_inplace(glyph_index);


        memcpy(buf.data() + header_size + index_offset, &glyph_index, sizeof(glyph_index));


    } while(component_flag & MORE_COMPONENTS);


    return NoReturnValue{};


}





uint32_t font_id_for_glyph(FT_Face face, const capypdf::TTGlyphs &g) {


    if(std::holds_alternative<capypdf::RegularGlyph>(g)) {


        auto &rg = std::get<capypdf::RegularGlyph>(g);


        if(rg.unicode_codepoint == 0) {


            return 0;


        } else {


            return FT_Get_Char_Index(face, rg.unicode_codepoint);


        }


    } else if(std::holds_alternative<capypdf::CompositeGlyph>(g)) {


        return std::get<capypdf::CompositeGlyph>(g).font_index;


    } else {


        std::abort();


    }


}





} // namespace capypdf







capypdf-0.7.0/src/ft_subsetter.hpp

/*
 * Copyright 2023 Jussi Pakkanen
 *
 * 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.
 */

#pragma once

#include <filesystem>
#include <pdfcommon.hpp>
#include <errorhandling.hpp>

#include <string>
#include <string_view>
#include <vector>
#include <variant>
#include <unordered_map>
#include <expected>

typedef struct FT_FaceRec_ *FT_Face;

namespace capypdf {

#pragma pack(push, r1, 1)

struct TTHead {
    int32_t version;
    int32_t revision;
    uint32_t checksum_adjustment;
    uint32_t magic;
    uint16_t flags;
    uint16_t units_per_em;
    uint64_t created;
    uint64_t modified;
    int16_t x_min;
    int16_t y_min;
    int16_t x_max;
    int16_t y_max;
    uint16_t mac_style;
    uint16_t lowest_rec_pppem;
    int16_t font_direction_hint;
    int16_t index_to_loc_format;
    int16_t glyph_data_format;

    void swap_endian();
};
static_assert(sizeof(TTHead) == 54);

struct TTLongHorMetric {
    uint16_t advance_width;
    int16_t lsb;

    void swap_endian();
};

struct TTHhea {
    uint32_t version;
    int16_t ascender;
    int16_t descender;
    int16_t linegap;
    uint16_t advance_width_max;
    int16_t min_left_side_bearing;
    int16_t min_right_side_bearing;
    int16_t x_max_extent;
    int16_t caret_slope_rise;
    int16_t caret_slope_run;
    int16_t caret_offset;
    int16_t reserved0 = 0;
    int16_t reserved1 = 0;
    int16_t reserved2 = 0;
    int16_t reserved3 = 0;
    int16_t metric_data_format;
    uint16_t num_hmetrics;

    void swap_endian();
};

struct TTMaxp10 {
    uint32_t version;
    uint16_t num_glyphs;
    uint16_t max_points;
    uint16_t max_contours;
    uint16_t max_composite_points;
    uint16_t max_composite_contours;
    uint16_t max_zones;
    uint16_t max_twilight_points;
    uint16_t max_storage;
    uint16_t max_function_defs;
    uint16_t max_instruction_defs;
    uint16_t max_stack_elements;
    uint16_t max_sizeof_instructions;
    uint16_t max_component_elements;
    uint16_t max_component_depth;

    void swap_endian();
};

#pragma pack(pop, r1)

typedef std::variant<uint8_t, int16_t> CoordInfo;

struct TTHmtx {
    std::vector<TTLongHorMetric> longhor;
    std::vector<int16_t> left_side_bearings;
};

struct SimpleGlyph {
    std::vector<uint16_t> contour_end_points;
    uint16_t instruction_length;
    std::vector<uint8_t> instructions;
    std::vector<uint8_t> flags;
    std::vector<CoordInfo> xcoord;
    std::vector<CoordInfo> ycoord;
};

struct RegularGlyph {
    uint32_t unicode_codepoint;
};

struct CompositeGlyph {
    uint32_t font_index;
};

typedef std::variant<RegularGlyph, CompositeGlyph> TTGlyphs;

/* Mandatory TTF tables according to The Internet.
 *
 * 'cmap' character to glyph mapping <- LO does not create this table.
 * 'glyf' glyph data
 * 'head' font header
 * 'hhea' horizontal header
 * 'hmtx' horizontal metrics
 * 'loca' index to location
 * 'maxp' maximum profile
 * 'name' naming                     <-Cairo and LO do not create this table
 * 'post' postscript                 <-Cairo and LO do not create this table
 */

/* In addition, the following may be in files created by Cairo and LO:
 *
 * cvt
 * fpgm
 * prep
 */

struct TrueTypeFontFile {
    std::vector<std::string> glyphs;
    TTHead head;
    TTHhea hhea;
    TTHmtx hmtx;
    // std::vector<int32_t> loca;
    TTMaxp10 maxp;
    std::string cvt;
    std::string fpgm;
    std::string prep;
    std::string cmap;

    int num_directory_entries() const {
        int entries = 6;
        if(!cmap.empty()) {
            ++entries;
        }
        if(!cvt.empty()) {
            ++entries;
        }
        if(!fpgm.empty()) {
            ++entries;
        }
        if(!prep.empty()) {
            ++entries;
        }
        return entries;
    }
};

rvoe<bool> is_composite_glyph(std::string_view buf);
rvoe<std::vector<uint32_t>> composite_subglyphs(std::string_view buf);
rvoe<capypdf::NoReturnValue>
reassign_composite_glyph_numbers(std::string &buf,
                                 const std::unordered_map<uint32_t, uint32_t> &mapping);

rvoe<std::string> generate_font(FT_Face face,
                                const TrueTypeFontFile &source,
                                const std::vector<TTGlyphs> &glyphs,
                                const std::unordered_map<uint32_t, uint32_t> &comp_mapping);

rvoe<std::string> generate_font(FT_Face face,
                                std::string_view buf,
                                const std::vector<TTGlyphs> &glyphs,
                                const std::unordered_map<uint32_t, uint32_t> &comp_mapping);

rvoe<TrueTypeFontFile> parse_truetype_font(std::string_view buf);
rvoe<TrueTypeFontFile> load_and_parse_truetype_font(const std::filesystem::path &fname);

uint32_t font_id_for_glyph(FT_Face face, const capypdf::TTGlyphs &g);

} // namespace capypdf







capypdf-0.7.0/src/imagefileops.cpp


capypdf-0.7.0/src/imagefileops.cpp

/*


 * Copyright 2022 Jussi Pakkanen


 *


 * Licensed under the Apache License, Version 2.0 (the "License");


 * you may not use this file except in compliance with the License.


 * You may obtain a copy of the License at


 *


 *     http://www.apache.org/licenses/LICENSE-2.0


 *


 * Unless required by applicable law or agreed to in writing, software


 * distributed under the License is distributed on an "AS IS" BASIS,


 * WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.


 * See the License for the specific language governing permissions and


 * limitations under the License.


 */





#include <filesystem>


#include <imagefileops.hpp>


#include <utils.hpp>


#include <png.h>


#include <jpeglib.h>


#include <tiffio.h>


#include <cstring>


#include <cassert>


#include <stdexcept>


#include <vector>


#include <memory>





namespace capypdf {





namespace {





rvoe<RasterImage> load_rgb_png(png_image &image) {


    RasterImage result;


    result.md.w = image.width;


    result.md.h = image.height;


    result.md.pixel_depth = 8;


    result.md.cs = CAPY_CS_DEVICE_RGB;


    result.pixels.resize(PNG_IMAGE_SIZE(image));





    png_image_finish_read(


        &image, NULL, result.pixels.data(), PNG_IMAGE_SIZE(image) / image.height, NULL);


    if(PNG_IMAGE_FAILED(image)) {


        fprintf(stderr, "%s\n", image.message);


        RETERR(UnsupportedFormat);


    }


    return std::move(result);


}





rvoe<RasterImage> load_rgba_png(png_image &image) {


    RasterImage result;


    std::string buf;


    result.md.w = image.width;


    result.md.h = image.height;


    result.md.pixel_depth = 8;


    result.md.alpha_depth = 8;


    result.md.cs = CAPY_CS_DEVICE_RGB;


    buf.resize(PNG_IMAGE_SIZE(image));


    result.alpha = std::string();





    png_image_finish_read(&image, NULL, buf.data(), PNG_IMAGE_SIZE(image) / image.height, NULL);


    if(PNG_IMAGE_FAILED(image)) {


        fprintf(stderr, "%s\n", image.message);


        RETERR(UnsupportedFormat);


    }


    assert(buf.size() % 4 == 0);


    result.pixels.reserve(PNG_IMAGE_SIZE(image) * 3 / 4);


    result.alpha.reserve(PNG_IMAGE_SIZE(image) / 4);


    for(size_t i = 0; i < buf.size(); i += 4) {


        result.pixels += buf[i];


        result.pixels += buf[i + 1];


        result.pixels += buf[i + 2];


        result.alpha += buf[i + 3];


    }





    return std::move(result);


}





rvoe<RasterImage> load_ga_png(png_image &image) {


    RasterImage result;


    std::string buf;


    result.md.w = image.width;


    result.md.h = image.height;


    result.md.pixel_depth = 8;


    result.md.alpha_depth = 8;


    result.md.cs = CAPY_CS_DEVICE_GRAY;





    buf.resize(PNG_IMAGE_SIZE(image));


    result.alpha = std::string();





    png_image_finish_read(&image, NULL, buf.data(), PNG_IMAGE_SIZE(image) / image.height, NULL);


    if(PNG_IMAGE_FAILED(image)) {


        fprintf(stderr, "%s\n", image.message);


        RETERR(UnsupportedFormat);


    }


    result.pixels.reserve(PNG_IMAGE_SIZE(image) / 2);


    result.alpha.reserve(PNG_IMAGE_SIZE(image) / 2);


    for(size_t i = 0; i < buf.size(); i += 2) {


        result.pixels += buf[i];


        result.alpha += buf[i + 1];


    }





    return std::move(result);


}





struct png_data {


    std::string pixels;


    std::string colormap;


};





rvoe<png_data> load_png_data(png_image &image) {


    png_data pd;





    auto bufsize = PNG_IMAGE_SIZE(image);


    pd.pixels.resize(bufsize);


    pd.colormap.resize(PNG_IMAGE_COLORMAP_SIZE(image));


    png_image_finish_read(


        &image, NULL, pd.pixels.data(), PNG_IMAGE_SIZE(image) / image.height, pd.colormap.data());


    if(PNG_IMAGE_FAILED(image)) {


        fprintf(stderr, "%s\n", image.message);


        RETERR(UnsupportedFormat);


    }


    return std::move(pd);


}





rvoe<RasterImage> load_mono_png(png_image &image) {


    RasterImage result;


    const size_t final_size = (image.width + 7) / 8 * image.height;


    result.pixels.reserve(final_size);


    result.md.w = image.width;


    result.md.h = image.height;


    result.md.pixel_depth = 1;


    result.md.cs = CAPY_CS_DEVICE_GRAY;


    ERC(pd, load_png_data(image));


    size_t offset = 0;


    const int white_pixel = pd.colormap[0] == 1 ? 1 : 0;


    const int num_padding_bits = (result.md.w % 8) == 0 ? 0 : 8 - result.md.w % 8;


    for(int j = 0; j < result.md.h; ++j) {


        unsigned char current_byte = 0;


        for(int i = 0; i < result.md.w; ++i) {


            current_byte <<= 1;


            if(pd.pixels[offset] == white_pixel) {


                current_byte |= 1;


            }


            if((i % 8 == 0) && i > 0) {


                result.pixels.push_back(~current_byte);


                current_byte = 0;


            }


            ++offset;


        }


        // PDF spec 8.9.3 "Sample representation"





        if(num_padding_bits > 0) {


            current_byte <<= num_padding_bits;


        }


        result.pixels.push_back(~current_byte);


    }


    assert(result.pixels.size() == final_size);


    return std::move(result);


}





struct pngbytes {


    uint8_t r;


    uint8_t g;


    uint8_t b;


    uint8_t a;


};





bool is_1bit(std::string_view colormap) {


    for(size_t off = 0; off < colormap.size(); off += sizeof(pngbytes)) {


        const pngbytes *e = reinterpret_cast<const pngbytes *>(colormap.data() + off);


        if(e->a == 255 || e->a == 0) {


        } else {


            return false;


        }


        if(e->r == 0 && e->g == 0 && e->b == 0) {


            continue;


        }


        if(e->r == 255 && e->g == 255 && e->b == 255) {


            continue;


        }


        return false;


    }


    return true;


}





// Special case for images that have 1-bit monochrome colors and a 1-bit alpha channel.


rvoe<std::optional<RasterImage>> try_load_mono_alpha_png(png_image &image) {


    ERC(pd, load_png_data(image));


    if(!is_1bit(pd.colormap)) {


        return std::optional<RasterImage>{};


    }


    RasterImage result;


    result.md.w = image.width;


    result.md.h = image.height;


    result.alpha = std::string{};


    result.md.pixel_depth = 1;


    result.md.alpha_depth = 1;


    const size_t final_size = (image.width + 7) / 8 * image.height;


    result.pixels.reserve(final_size);


    result.alpha.reserve(final_size);


    const uint8_t black_pixel = 0;


    const uint8_t transparent = 255;


    const int num_padding_bits = (result.md.w % 8) == 0 ? 0 : 8 - result.md.w % 8;


    for(int j = 0; j < result.md.h; ++j) {


        unsigned char current_byte = 0;


        unsigned char current_mask_byte = 255;


        for(int i = 0; i < result.md.w; ++i) {


            current_byte <<= 1;


            current_mask_byte <<= 1;


            const auto colormap_entry = pd.pixels.at(j * result.md.w + i);


            assert(colormap_entry * sizeof(pngbytes) < pd.colormap.size());


            if(colormap_entry != 0) {


                ++i;


                --i;


            }


            const auto *colormap_data = pd.colormap.data() + colormap_entry * sizeof(pngbytes);


            const auto *pixel = reinterpret_cast<const pngbytes *>(colormap_data);


            if(pixel->r == black_pixel) {


                current_byte |= 1;


            }


            if(pixel->a != transparent) {


                current_mask_byte |= 1;


            }


            if((i % 8 == 0) && i > 0) {


                result.pixels.push_back(~current_byte);


                result.alpha.push_back(~current_mask_byte);


                current_byte = 0;


                current_mask_byte = 255;


            }


        }


        // PDF spec 8.9.3 "Sample representation"





        if(num_padding_bits > 0) {


            current_byte <<= num_padding_bits;


            current_mask_byte <<= num_padding_bits;


        }


        result.pixels.push_back(current_byte);


        result.alpha.push_back(~current_mask_byte);


    }


    assert(result.pixels.size() == final_size);


    assert(result.alpha.size() == final_size);


    return std::move(result);


}





rvoe<RasterImage> load_png_file(const std::filesystem::path &fname) {


    png_image image;


    std::unique_ptr<png_image, decltype(&png_image_free)> pngcloser(&image, &png_image_free);





    memset(&image, 0, (sizeof image));


    image.version = PNG_IMAGE_VERSION;





    if(png_image_begin_read_from_file(&image, fname.string().c_str()) != 0) {


        if(image.format == PNG_FORMAT_RGBA) {


            return load_rgba_png(image);


        } else if(image.format == PNG_FORMAT_RGB) {


            return load_rgb_png(image);


        } else if(image.format == PNG_FORMAT_GA) {


            return load_ga_png(image);


        } else if(image.format & PNG_FORMAT_FLAG_COLORMAP) {


            if(!(image.format & PNG_FORMAT_FLAG_COLOR)) {


                RETERR(UnsupportedFormat);


            }


            if(image.colormap_entries == 2) {


                return load_mono_png(image);


            }


            if(image.colormap_entries == 3 || image.colormap_entries == 4) {


                ERC(res, try_load_mono_alpha_png(image));


                if(res) {


                    return std::move(*res);


                }


            }


            RETERR(NonBWColormap);


        } else {


            RETERR(UnsupportedFormat);


        }


    } else {


        fprintf(stderr, "%s\n", image.message);


        RETERR(UnsupportedFormat);


    }


    RETERR(Unreachable);


}





rvoe<RasterImage> load_tif_file(const std::filesystem::path &fname) {


    TIFF *tif = TIFFOpen(fname.string().c_str(), "rb");


    if(!tif) {


        RETERR(FileReadError);


    }


    RasterImage result;


    std::optional<std::string> icc;


    std::unique_ptr<TIFF, decltype(&TIFFClose)> tiffcloser(tif, TIFFClose);





    uint32_t w{}, h{};


    uint16_t bitspersample{}, samplesperpixel{}, photometric{}, planarconf{};


    uint32_t icc_count{};


    void *icc_data{};





    if(TIFFGetField(tif, TIFFTAG_IMAGEWIDTH, &w) != 1) {


        RETERR(UnsupportedTIFF);


    }


    if(TIFFGetField(tif, TIFFTAG_IMAGELENGTH, &h) != 1) {


        RETERR(UnsupportedTIFF);


    }





    if(TIFFGetField(tif, TIFFTAG_BITSPERSAMPLE, &bitspersample) != 1) {


        RETERR(UnsupportedTIFF);


    }


    if(bitspersample != 8) {


        RETERR(UnsupportedTIFF);


    }





    if(TIFFGetField(tif, TIFFTAG_SAMPLESPERPIXEL, &samplesperpixel) != 1) {


        RETERR(UnsupportedTIFF);


    }





    if(TIFFGetField(tif, TIFFTAG_PHOTOMETRIC, &photometric) != 1) {


        RETERR(UnsupportedTIFF);


    }





    /*


     * Note that the output variable is an array, because there can


     * be more than 1 extra channel.


    if(TIFFGetField(tif, TIFFTAG_EXTRASAMPLES, &extrasamples) == 1) {


        if(extrasamples != 0) {


            fprintf(stderr, "TIFFs with an alpha channel not supported yet.");


            RETERR(UnsupportedTIFF);


        }


    }


    */





    if(TIFFGetField(tif, TIFFTAG_PLANARCONFIG, &planarconf) != 1) {


        RETERR(UnsupportedTIFF);


    }


    // Maybe fail for this?





    if(TIFFGetField(tif, TIFFTAG_ICCPROFILE, &icc_count, &icc_data) == 1) {


        result.icc_profile = std::string{(const char *)icc_data, icc_count};


    }





    result.md.pixel_depth = bitspersample;


    result.md.alpha_depth = bitspersample;





    const auto scanlinesize = TIFFScanlineSize64(tif);


    std::string line(scanlinesize, 0);


    result.pixels.reserve(scanlinesize * h);


    for(uint32_t row = 0; row < h; ++row) {


        if(TIFFReadScanline(tif, line.data(), row) != 1) {


            fprintf(stderr, "TIFF decoding failed.\n");


            RETERR(FileReadError);


        }


        result.pixels += line;


    }


    result.md.w = w;


    result.md.h = h;


    result.md.pixel_depth = 8;


    result.md.alpha_depth = 8;





    switch(photometric) {


    case PHOTOMETRIC_SEPARATED:


        if(samplesperpixel != 4) {


            RETERR(UnsupportedTIFF);


        }


        result.md.cs = CAPY_CS_DEVICE_CMYK;


        break;





    case PHOTOMETRIC_RGB:


        if(samplesperpixel != 3) {


            RETERR(UnsupportedTIFF);


        }


        result.md.cs = CAPY_CS_DEVICE_RGB;


        break;





    case PHOTOMETRIC_MINISBLACK:


        if(samplesperpixel != 1) {


            RETERR(UnsupportedTIFF);


        }


        result.md.cs = CAPY_CS_DEVICE_GRAY;


        break;





    default:


        RETERR(UnsupportedTIFF);


    }


    return std::move(result);


}





} // namespace





rvoe<jpg_image> load_jpg(const std::filesystem::path &fname) {


    jpg_image im;


    ERC(contents, load_file(fname));


    im.file_contents = std::move(contents);


    struct jpeg_decompress_struct cinfo;


    struct jpeg_error_mgr jerr;





    cinfo.err = jpeg_std_error(&jerr);


    jpeg_create_decompress(&cinfo);


    std::unique_ptr<jpeg_decompress_struct, decltype(&jpeg_destroy_decompress)> jpgcloser(


        &cinfo, &jpeg_destroy_decompress);





    jpeg_mem_src(&cinfo, (const unsigned char *)im.file_contents.data(), im.file_contents.length());


    if(jpeg_read_header(&cinfo, TRUE) != JPEG_HEADER_OK) {


        RETERR(UnsupportedFormat);


    }


    jpeg_start_decompress(&cinfo);


    im.h = cinfo.image_height;


    im.w = cinfo.image_width;


    // Fixme, validate that this is an 8bpp RGB image.


    return std::move(im);


}





rvoe<RasterImage> load_image_file(const std::filesystem::path &fname) {


    if(!std::filesystem::exists(fname)) {


        RETERR(FileDoesNotExist);


    }


    auto extension = fname.extension();


    if(extension == ".png" || extension == ".PNG") {


        return load_png_file(fname);


    }


    if(extension == ".tif" || extension == ".tiff" || extension == ".TIF" || extension == ".TIFF") {


        return load_tif_file(fname);


    }


    fprintf(stderr, "Unsupported image file format: %s\n", fname.string().c_str());


    RETERR(UnsupportedFormat);


}





} // namespace capypdf







capypdf-0.7.0/src/imagefileops.hpp

/*
 * Copyright 2022 Jussi Pakkanen
 *
 * 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.
 */

#pragma once

#include "pdfcommon.hpp"
#include <errorhandling.hpp>
#include <cstdint>
#include <string>
#include <optional>
#include <variant>
#include <expected>
#include <filesystem>

namespace capypdf {

rvoe<RasterImage> load_image_file(const std::filesystem::path &fname);

rvoe<jpg_image> load_jpg(const std::filesystem::path &fname);

} // namespace capypdf







capypdf-0.7.0/src/labtest.cpp


capypdf-0.7.0/src/labtest.cpp

/*


 * Copyright 2023 Jussi Pakkanen


 *


 * Licensed under the Apache License, Version 2.0 (the "License");


 * you may not use this file except in compliance with the License.


 * You may obtain a copy of the License at


 *


 *     http://www.apache.org/licenses/LICENSE-2.0


 *


 * Unless required by applicable law or agreed to in writing, software


 * distributed under the License is distributed on an "AS IS" BASIS,


 * WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.


 * See the License for the specific language governing permissions and


 * limitations under the License.


 */





#define _USE_MATH_DEFINES


#include <pdfgen.hpp>


#include <cmath>





using namespace capypdf;





int main(int, char **) {


    PdfGenerationData opts;





    opts.default_page_properties.mediabox->x2 = opts.default_page_properties.mediabox->y2 = 200;


    opts.title = u8string::from_cstr("L*a*b* test").value();


    opts.author = u8string::from_cstr("Test Person").value();


    opts.output_colorspace = CAPY_CS_DEVICE_RGB;


    {


        GenPopper genpop("lab_test.pdf", opts);


        PdfGen &gen = *genpop.g;


        auto ctxguard = gen.guarded_page_context();


        auto &ctx = ctxguard.ctx;


        const LabColorSpace lab = LabColorSpace::cielab_1976_D65();


        auto labid = gen.add_lab_colorspace(lab);


        const double ball_size = 10;


        const double radius = 40;


        const double num_balls = 16;


        double max_ab = 127;


        for(int i = 0; i < num_balls; ++i) {


            auto pop = ctx.push_gstate();


            LabColor lc;


            const double angle = 2 * M_PI * i / num_balls;


            lc.id = labid;


            lc.l = 50;


            lc.a = max_ab * cos(angle);


            lc.b = max_ab * sin(angle);


            ctx.set_nonstroke_color(lc);


            ctx.translate(cos(angle) * radius, sin(angle) * radius);


            ctx.translate(50, 50);


            ctx.scale(ball_size, ball_size);


            ctx.draw_unit_circle();


            ctx.cmd_f();


        }


    }


    return 0;


}







capypdf-0.7.0/src/loremipsum.cpp


capypdf-0.7.0/src/loremipsum.cpp

/*


 * Copyright 2022-2023 Jussi Pakkanen


 *


 * Licensed under the Apache License, Version 2.0 (the "License");


 * you may not use this file except in compliance with the License.


 * You may obtain a copy of the License at


 *


 *     http://www.apache.org/licenses/LICENSE-2.0


 *


 * Unless required by applicable law or agreed to in writing, software


 * distributed under the License is distributed on an "AS IS" BASIS,


 * WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.


 * See the License for the specific language governing permissions and


 * limitations under the License.


 */





#include <pdfgen.hpp>


#include <pdftext.hpp>


#include <pdfcommon.hpp>


#include <vector>


#include <string>


#include <algorithm>





#define CHCK(command)                                                                              \


    {                                                                                              \


        auto rc = command;                                                                         \


        if(!rc) {                                                                                  \


            std::abort();                                                                          \


        }                                                                                          \


    }





namespace {





CapyPDF_StructureItemId document_root;





// #define YOLO





#ifdef YOLO


const std::vector<std::string> column1{


    "Lorem ipsum dolor sit amet, consectetur",


};


#else





const std::vector<std::string> column1{


    "Lorem ipsum dolor sit amet, consectetur",


    "adipiscing elit, sed do eiusmod tempor",


    "incididunt ut labore et dolore magna aliqua.",


    "Amet mauris commodo quis imperdiet. Risus",


    "viverra adipiscing at in tellus integer feugiat",


    "scelerisque varius. Urna nec tincidunt praesent",


    "semper. Lorem ipsum dolor sit amet",


    "consectetur adipiscing. Quis hendrerit dolor",


    "magna eget est. Velit euismod in pellentesque",


    "massa placerat duis ultricies lacus sed.",


    "Rhoncus aenean vel elit scelerisque mauris",


    "pellentesque pulvinar pellentesque. Dignissim",


    "convallis aenean et tortor at. Turpis massa",


    "tincidunt dui ut ornare lectus sit amet est. Velit",


    "aliquet sagittis id consectetur purus ut",


    "faucibus. Arcu dictum varius duis at",


    "consectetur lorem donec massa. Pellentesque",


    "habitant morbi tristique senectus. Praesent",


    "elementum facilisis leo vel fringilla est. Congue",


    "nisi vitae suscipit tellus mauris a diam.",


    "Faucibus pulvinar elementum integer enim",


    "neque. Pellentesque id nibh tortor id aliquet.",


    "",


    "Augue ut lectus arcu bibendum at varius vel",


    "pharetra. Amet mattis vulputate enim nulla",


    "aliquet porttitor. Purus semper eget duis at",


    "tellus. Quam lacus suspendisse faucibus",


    "interdum posuere. Massa sed elementum",


    "tempus egestas sed sed risus pretium quam.",


    "Elit ut aliquam purus sit. Euismod lacinia at",


    "quis risus. Integer malesuada nunc vel risus",


    "commodo. Non arcu risus quis varius. Quam id",


    "leo in vitae turpis massa sed. Amet consectetur",


    "adipiscing elit pellentesque habitant morbi",


    "tristique senectus et. Et leo duis ut diam. Elit",


    "pellentesque habitant morbi tristique senectus",


    "et. Nisi porta lorem mollis aliquam. Feugiat",


};


#endif





const std::vector<std::string> column2{


    "pretium nibh ipsum consequat. Morbi leo urna",


    "molestie at elementum eu. Quis vel eros donec",


    "ac odio tempor orci.",


    "",


    "Massa tempor nec feugiat nisl pretium. Elit",


    "scelerisque mauris pellentesque pulvinar",


    "pellentesque habitant morbi tristique senectus.",


    "Diam in arcu cursus euismod quis viverra.",


    "Bibendum est ultricies integer quis. Semper",


    "risus in hendrerit gravida. Urna porttitor",


    "rhoncus dolor purus non enim praesent",


    "elementum. In mollis nunc sed id. Auctor",


    "neque vitae tempus quam pellentesque nec",


    "nam aliquam sem. Ultricies mi quis hendrerit",


    "dolor magna eget est lorem ipsum. Vulputate",


    "dignissim suspendisse in est ante in nibh",


    "mauris. Nulla pharetra diam sit amet nisl",


    "suscipit adipiscing. Eu mi bibendum neque",


    "egestas. Semper feugiat nibh sed pulvinar",


    "proin gravida.",


    "",


    "Facilisi etiam dignissim diam quis. Ultrices in",


    "iaculis nunc sed augue lacus viverra vitae.",


    "Lacus sed viverra tellus in hac habitasse.",


    "Faucibus pulvinar elementum integer enim",


    "neque. Pulvinar mattis nunc sed blandit libero",


    "volutpat sed. Tellus id interdum velit laoreet id",


    "donec. Velit sed ullamcorper morbi tincidunt",


    "ornare. Venenatis tellus in metus vulputate eu",


    "scelerisque felis imperdiet proin. Tellus",


    "elementum sagittis vitae et leo. Lobortis",


    "elementum nibh tellus molestie nunc non.",


    "Aenean pharetra magna ac placerat vestibulum",


    "lectus mauris ultrices. Imperdiet dui accumsan",


    "sit amet nulla facilisi morbi. Laoree",


    "suspendisse interdum consectetur libero id.",


    "Purus in massa tempor nec feugiat nisl pretium",


};





const capypdf::u8string title = capypdf::u8string::from_cstr("Title McTitleface").value();


const capypdf::u8string author = capypdf::u8string::from_cstr("Author McAuthorface").value();


const capypdf::u8string email =


    capypdf::u8string::from_cstr("author@servermcserverface.com").value();





double cm2pt(double cm) { return cm * 28.346; }


// double pt2cm(double pt) { return pt / 28.346; }





int num_spaces(const std::string_view s) { return std::count(s.begin(), s.end(), ' '); }





double


text_width(const std::string_view s, capypdf::PdfGen &gen, CapyPDF_FontId fid, double pointsize) {


    double total_w = 0;


    for(const char c : s) {


        // ASCII FTW!


        const auto w = *gen.glyph_advance(fid, pointsize, c);


        total_w += w;


    }


    return total_w;


}





const double midx = cm2pt(21.0 / 2);





} // namespace





using namespace capypdf;





void render_column(const std::vector<std::string> &text_lines,


                   PdfGen &gen,


                   PdfDrawContext &ctx,


                   CapyPDF_FontId textfont,


                   double textsize,


                   double leading,


                   double column_left,


                   double column_top) {


    const double target_width = cm2pt(8);


    auto textobj = PdfText(&ctx);


    CHCK(textobj.cmd_Tf(textfont, textsize));


    CHCK(textobj.cmd_Td(column_left, column_top));


    CHCK(textobj.cmd_TL(leading));


    CHCK(textobj.cmd_BDC(gen.add_structure_item("p", document_root).value()));


    for(size_t i = 0; i < text_lines.size(); ++i) {


        const auto l = u8string::from_cstr(text_lines[i]).value();


        if(i + 1 < text_lines.size() && text_lines[i + 1].empty()) {


            CHCK(textobj.cmd_Tw(0));


            CHCK(textobj.render_text(l));


            CHCK(textobj.cmd_Tstar());


        } else {


            if(!l.empty()) {


                double total_w = text_width(l.sv(), gen, textfont, textsize);


                const double extra_w = target_width - total_w;


                const int ns = num_spaces(l.sv());


                const double word_spacing = ns != 0 ? extra_w / ns : 0;


                CHCK(textobj.cmd_Tw(word_spacing));


                CHCK(textobj.render_text(l));


            } else {


                CHCK(textobj.cmd_EMC());


                CHCK(textobj.cmd_BDC(gen.add_structure_item("p", document_root).value()));


            }


            CHCK(textobj.cmd_Tstar());


        }


    }


    CHCK(textobj.cmd_EMC());


    CHCK(ctx.render_text(textobj));


}





void draw_headings(PdfGen &gen, PdfDrawContext &ctx) {


    auto titlefont = gen.load_font("/usr/share/fonts/truetype/noto/NotoSans-Bold.ttf").value();


    auto authorfont = gen.load_font("/usr/share/fonts/truetype/noto/NotoSans-Regular.ttf").value();


    const double titley = cm2pt(29 - 2.5);


    const double authory = cm2pt(29 - 3.5);


    const double titlesize = 28;


    const double authorsize = 18;





    CHCK(ctx.cmd_BDC(gen.add_structure_item("Title", document_root).value()));


    CHCK(ctx.render_text(title,


                         titlefont,


                         titlesize,


                         midx - text_width(title.sv(), gen, titlefont, titlesize) / 2,


                         titley));


    CHCK(ctx.cmd_EMC());


    CHCK(ctx.cmd_BDC(gen.add_structure_item("Author", document_root).value()));


    CHCK(ctx.render_text(author,


                         authorfont,


                         authorsize,


                         midx - text_width(author.sv(), gen, authorfont, authorsize) / 2,


                         authory));


    CHCK(ctx.cmd_EMC());


}





void draw_maintext(PdfGen &gen, PdfDrawContext &ctx) {


    const double pagenumy = cm2pt(2);


    const double column1_top = cm2pt(29 - 6);


    const double column1_left = cm2pt(2);


    const double column2_top = cm2pt(29 - 6);


    const double column2_left = cm2pt(21 - 2 - 8);


    const double leading = 15;


    const double textsize = 10;


    auto textfont = gen.load_font("/usr/share/fonts/truetype/noto/NotoSerif-Regular.ttf").value();


    render_column(column1, gen, ctx, textfont, textsize, leading, column1_left, column1_top);


    render_column(column2, gen, ctx, textfont, textsize, leading, column2_left, column2_top);


    CHCK(ctx.render_text(capypdf::u8string::from_cstr("1").value(),


                         textfont,


                         textsize,


                         midx - text_width("1", gen, textfont, textsize) / 2,


                         pagenumy));


}





void draw_email(PdfGen &gen, PdfDrawContext &ctx) {


    auto emailfont = gen.load_font("/usr/share/fonts/truetype/noto/NotoMono-Regular.ttf").value();


    const double emailsize = 16;


    const double emaily = cm2pt(29 - 4.3);


    CHCK(ctx.cmd_BDC(gen.add_structure_item("Email", document_root).value()));


    CHCK(ctx.render_text(email,


                         emailfont,


                         emailsize,


                         midx - text_width(email.sv(), gen, emailfont, emailsize) / 2,


                         emaily));


    CHCK(ctx.cmd_EMC());


}





int main() {


    PdfGenerationData opts;


    GenPopper genpop("loremipsum.pdf", opts);


    PdfGen &gen = *genpop.g;





    auto ctxguard = gen.guarded_page_context();


    auto &ctx = ctxguard.ctx;





    document_root = gen.add_structure_item("Document", {}).value();


    draw_headings(gen, ctx);


    draw_email(gen, ctx);


    draw_maintext(gen, ctx);


    return 0;


}







capypdf-0.7.0/src/meson.build

capydeps = [fmt_dep, png_dep, jpeg_dep, lcms_dep, tiff_dep, zlib_dep, freetype_dep]

capypdf_lib = shared_library('capypdf',
  'pdfcommon.cpp',
  'pdfgen.cpp',
  'pdfdrawcontext.cpp',
  'pdfdocument.cpp',
  'imagefileops.cpp',
  'utils.cpp',
  'pdfcolorconverter.cpp',
  'fontsubsetter.cpp',
  'ft_subsetter.cpp',
  'pdfcapi.cpp',
  'errorhandling.cpp',
  include_directories: [pubinc],
  #link_args: ['-static-libstdc++'],
  cpp_args: ['-DBUILDING_CAPYPDF'],
  dependencies: capydeps,
  gnu_symbol_visibility: 'inlineshidden',
  version: version,
  soversion: soversion,
  install: true,
)

capypdf_dep = declare_dependency(include_directories: pubinc,
  link_with: capypdf_lib,
)

capypdf_internal_dep = declare_dependency(include_directories: pubinc,
  objects: capypdf_lib.extract_all_objects(recursive: false),
  dependencies: capydeps,
)

executable('fontgen',
  'fontgen.cpp',
  dependencies: capypdf_internal_dep,
)

executable('patterngen',
  'patterngen.cpp',
  dependencies: [capypdf_internal_dep]
)

executable('labtest', 'labtest.cpp',
  dependencies: [capypdf_internal_dep]
)

executable('formxobj', 'formxobj.cpp',
  dependencies: [capypdf_internal_dep]
)

executable('formtest', 'formtest.cpp',
  dependencies: [capypdf_internal_dep]
)

executable('subtypetest', 'subtype.cpp',
  dependencies: [capypdf_internal_dep]
)

executable('fembedtest', 'fembedtest.cpp',
  dependencies: [capypdf_internal_dep]
)

executable('loremipsum', 'loremipsum.cpp',
  dependencies: [capypdf_internal_dep]
)

if gtk_dep.found()
  executable('pdfviewer',
    'pdfviewer.cpp',
    'pdfparser.cpp',
    dependencies: [zlib_dep, gtk_dep, fmt_dep])
endif

executable('fonttester', 'fonttester.cpp',
  dependencies: [capypdf_internal_dep])







capypdf-0.7.0/src/patterngen.cpp


capypdf-0.7.0/src/patterngen.cpp

/*


 * Copyright 2023 Jussi Pakkanen


 *


 * Licensed under the Apache License, Version 2.0 (the "License");


 * you may not use this file except in compliance with the License.


 * You may obtain a copy of the License at


 *


 *     http://www.apache.org/licenses/LICENSE-2.0


 *


 * Unless required by applicable law or agreed to in writing, software


 * distributed under the License is distributed on an "AS IS" BASIS,


 * WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.


 * See the License for the specific language governing permissions and


 * limitations under the License.


 */





#include <pdfgen.hpp>





using namespace capypdf;





void draw_page_1(PdfGen &gen) {


    auto ctxguard = gen.guarded_page_context();


    auto &ctx = ctxguard.ctx;


    {


        auto pop = ctx.push_gstate();


        ctx.translate(0, 100);


        FunctionType2 rgbfunc{


            {0.0, 1.0}, DeviceRGBColor{0.0, 1.0, 0.0}, DeviceRGBColor{1.0, 0.0, 1.0}, 1.0};


        auto funcid = gen.add_function(rgbfunc).value();





        ShadingType2 shade;


        shade.colorspace = CAPY_CS_DEVICE_RGB;


        shade.x0 = 10;


        shade.y0 = 50;


        shade.x1 = 90;


        shade.y1 = 50;


        shade.function = funcid;


        shade.extend0 = false;


        shade.extend1 = false;





        auto shadeid = gen.add_shading(shade).value();


        ctx.cmd_re(10, 10, 80, 80);


        // Shadings fill the entire clipping area. It does not


        // stick to what is inside the "current path".


        ctx.cmd_Wstar();


        ctx.cmd_n();


        ctx.cmd_sh(shadeid);


    }


    {


        auto pop = ctx.push_gstate();


        ctx.translate(100, 100);


        FunctionType2 rgbfunc{


            {0.0, 1.0}, DeviceRGBColor{1.0, 1.0, 0.0}, DeviceRGBColor{0.0, 0.0, 1.0}, 0.7};


        auto funcid = gen.add_function(rgbfunc).value();


        ShadingType3 shade;


        shade.colorspace = CAPY_CS_DEVICE_RGB;


        shade.x0 = 50;


        shade.y0 = 50;


        shade.r0 = 40;


        shade.x1 = 40;


        shade.y1 = 30;


        shade.r1 = 10;


        shade.function = funcid;


        shade.extend0 = false;


        shade.extend1 = true;





        auto shadeid = gen.add_shading(shade).value();


        ctx.cmd_sh(shadeid);


    }


    {


        auto pop = ctx.push_gstate();


        auto pattern = gen.new_color_pattern_builder(10, 10);


        auto &pctx = pattern.pctx;


        pctx.set_nonstroke_color(DeviceRGBColor{0.9, 0.8, 0.8});


        pctx.cmd_re(0, 0, 10, 10);


        pctx.cmd_f();


        pctx.set_nonstroke_color(DeviceRGBColor{0.9, 0.1, 0.1});


        pctx.cmd_re(0, 2.5, 2.5, 5);


        pctx.cmd_f();


        pctx.cmd_re(5, 0, 2.5, 2.5);


        pctx.cmd_f();


        pctx.cmd_re(5, 7.5, 2.5, 2.5);


        pctx.cmd_f();


        auto patternid = gen.add_pattern(pattern).value();





        ctx.cmd_re(10, 10, 80, 80);


        ctx.set_color(patternid, false);


        ctx.set_color(DeviceRGBColor{0, 0, 0}, true);


        ctx.cmd_j(CAPY_LJ_ROUND);


        ctx.cmd_w(1.5);


        ctx.cmd_B();


    }


    {


        auto pop = ctx.push_gstate();


        auto pattern = gen.new_color_pattern_builder(3, 3);


        auto &pctx = pattern.pctx;





        pctx.render_pdfdoc_text_builtin("g", CAPY_FONT_TIMES_ROMAN, 3, 0, 2);


        auto patternid = gen.add_pattern(pattern).value();





        ctx.translate(100, 10);


        ctx.set_color(patternid, false);


        ctx.render_pdfdoc_text_builtin("C", CAPY_FONT_TIMES_ROMAN, 120, 0, 5);


    }


}





void draw_page_2(PdfGen &gen) {


    PageProperties p2prop;


    p2prop.mediabox = PdfRectangle{0, 0, 200, 300};


    auto ctxguard = gen.guarded_page_context();


    auto &ctx = ctxguard.ctx;


    ctx.set_custom_page_properties(p2prop);


    ShadingPoint v1, v2, v3;


    v1.p.x = 100;


    v1.p.y = 190;


    v1.c = DeviceRGBColor{1, 0, 0};





    v2.p.x = 10;


    v2.p.y = 10;


    v2.c = DeviceRGBColor{0, 1, 0};





    v3.p.x = 190;


    v3.p.y = 10;


    v3.c = DeviceRGBColor{0, 0, 1};





    ShadingType4 gouraud;


    gouraud.minx = 0;


    gouraud.miny = 0;


    gouraud.maxx = 200;


    gouraud.maxy = 200;


    gouraud.start_strip(v1, v2, v3);


    auto gouraudid = gen.add_shading(gouraud).value();


    ctx.cmd_sh(gouraudid);


}





void draw_page_3(PdfGen &gen) {


    auto ctxguard = gen.guarded_page_context();


    auto &ctx = ctxguard.ctx;


    ShadingType6 coons;


    FullCoonsPatch fp;


    fp.p[0] = Point{50, 50};


    fp.p[1] = Point{50 - 30, 50 + 30};





    fp.p[2] = Point{50 + 20, 150 - 10};


    fp.p[3] = Point{50, 150};


    fp.p[4] = Point{50 + 20, 150 + 20};





    fp.p[5] = Point{150 - 10, 150 - 5};


    fp.p[6] = Point{150, 150};


    fp.p[7] = Point{150 - 40, 150 - 20};





    fp.p[8] = Point{150 + 20, 50 + 20};


    fp.p[9] = Point{150, 50};


    fp.p[10] = Point{150 - 15, 50 - 15};





    fp.p[11] = Point{50 + 20, 50 + 20};





    fp.c[0] = DeviceRGBColor{1.0, 0.0, 0.0};


    fp.c[1] = DeviceRGBColor{0.0, 1.0, 0.0};


    fp.c[2] = DeviceRGBColor{0.0, 0.0, 1.0};


    fp.c[3] = DeviceRGBColor{1.0, 0.0, 1.0};





    coons.elements.emplace_back(std::move(fp));


    auto coonsid = gen.add_shading(coons).value();


    ctx.cmd_sh(coonsid);


}





int main() {


    PdfGenerationData opts;


    opts.default_page_properties.mediabox->x2 = opts.default_page_properties.mediabox->y2 = 200;


    opts.title = u8string::from_cstr("PDF pattern test").value();


    opts.author = u8string::from_cstr("Test Person").value();


    opts.output_colorspace = CAPY_CS_DEVICE_RGB;


    {


        GenPopper genpop("pattern_test.pdf", opts);


        PdfGen &gen = *genpop.g;


        draw_page_1(gen);


        draw_page_2(gen);


        draw_page_3(gen);


    }


    return 0;


}







capypdf-0.7.0/src/pdfcapi.cpp


capypdf-0.7.0/src/pdfcapi.cpp

/*


 * Copyright 2023 Jussi Pakkanen


 *


 * Licensed under the Apache License, Version 2.0 (the "License");


 * you may not use this file except in compliance with the License.


 * You may obtain a copy of the License at


 *


 *     http://www.apache.org/licenses/LICENSE-2.0


 *


 * Unless required by applicable law or agreed to in writing, software


 * distributed under the License is distributed on an "AS IS" BASIS,


 * WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.


 * See the License for the specific language governing permissions and


 * limitations under the License.


 */





#include <capypdf.h>


#include <cstring>


#include <pdfgen.hpp>


#include <pdfdrawcontext.hpp>


#include <errorhandling.hpp>





#define RETNOERR return (CapyPDF_EC)ErrorCode::NoError





#define CHECK_NULL(x)                                                                              \


    if(x == nullptr) {                                                                             \


        return (CapyPDF_EC)ErrorCode::ArgIsNull;                                                   \


    }





using namespace capypdf;





namespace {





CapyPDF_EC conv_err(ErrorCode ec) { return (CapyPDF_EC)ec; }





template<typename T> CapyPDF_EC conv_err(const rvoe<T> &rc) {


    return (CapyPDF_EC)(rc ? ErrorCode::NoError : rc.error());


}





} // namespace





CapyPDF_EC capy_options_new(CapyPDF_Options **out_ptr) CAPYPDF_NOEXCEPT {


    *out_ptr = reinterpret_cast<CapyPDF_Options *>(new PdfGenerationData());


    RETNOERR;


}





CapyPDF_EC capy_options_destroy(CapyPDF_Options *opt) CAPYPDF_NOEXCEPT {


    delete reinterpret_cast<PdfGenerationData *>(opt);


    RETNOERR;


}





CapyPDF_EC capy_options_set_title(CapyPDF_Options *opt, const char *utf8_title) CAPYPDF_NOEXCEPT {


    auto rc = u8string::from_cstr(utf8_title);


    if(rc) {


        reinterpret_cast<PdfGenerationData *>(opt)->title = std::move(rc.value());


    }


    return conv_err(rc);


}





CAPYPDF_PUBLIC CapyPDF_EC capy_options_set_author(CapyPDF_Options *opt,


                                                  const char *utf8_author) CAPYPDF_NOEXCEPT {


    auto rc = u8string::from_cstr(utf8_author);


    if(rc) {


        reinterpret_cast<PdfGenerationData *>(opt)->author = std::move(rc.value());


    }


    return conv_err(rc);


}





CAPYPDF_PUBLIC CapyPDF_EC capy_options_set_creator(CapyPDF_Options *opt,


                                                   const char *utf8_creator) CAPYPDF_NOEXCEPT {


    auto rc = u8string::from_cstr(utf8_creator);


    if(rc) {


        reinterpret_cast<PdfGenerationData *>(opt)->creator = std::move(rc.value());


    }


    return conv_err(rc);


}





CAPYPDF_PUBLIC CapyPDF_EC capy_page_properties_new(CapyPDF_PageProperties **out_ptr)


    CAPYPDF_NOEXCEPT {


    *out_ptr = reinterpret_cast<CapyPDF_PageProperties *>(new PageProperties);


    RETNOERR;


}





CAPYPDF_PUBLIC CapyPDF_EC capy_page_properties_destroy(CapyPDF_PageProperties *prop)


    CAPYPDF_NOEXCEPT {


    delete reinterpret_cast<PageProperties *>(prop);


    RETNOERR;


}





CAPYPDF_PUBLIC CapyPDF_EC capy_page_properties_set_pagebox(CapyPDF_PageProperties *prop,


                                                           CapyPDF_Page_Box boxtype,


                                                           double x1,


                                                           double y1,


                                                           double x2,


                                                           double y2) CAPYPDF_NOEXCEPT {


    auto props = reinterpret_cast<PageProperties *>(prop);


    switch(boxtype) {


    case CAPY_BOX_MEDIA:


        props->mediabox = PdfRectangle{x1, y1, x2, y2};


        break;


    case CAPY_BOX_CROP:


        props->cropbox = PdfRectangle{x1, y1, x2, y2};


        break;


    case CAPY_BOX_BLEED:


        props->bleedbox = PdfRectangle{x1, y1, x2, y2};


        break;


    case CAPY_BOX_TRIM:


        props->trimbox = PdfRectangle{x1, y1, x2, y2};


        break;


    case CAPY_BOX_ART:


        props->artbox = PdfRectangle{x1, y1, x2, y2};


        break;


    default:


        return (CapyPDF_EC)ErrorCode::BadEnum;


    }





    RETNOERR;


}





CAPYPDF_PUBLIC CapyPDF_EC capy_options_set_device_profile(


    CapyPDF_Options *opt, CapyPDF_Colorspace cs, const char *profile_path) CAPYPDF_NOEXCEPT {


    auto opts = reinterpret_cast<PdfGenerationData *>(opt);


    switch(cs) {


    case CAPY_CS_DEVICE_RGB:


        opts->prof.rgb_profile_file = profile_path;


        break;


    case CAPY_CS_DEVICE_GRAY:


        opts->prof.gray_profile_file = profile_path;


        break;


    case CAPY_CS_DEVICE_CMYK:


        opts->prof.cmyk_profile_file = profile_path;


        break;


    }


    RETNOERR;


}





CAPYPDF_PUBLIC CapyPDF_EC capy_options_set_colorspace(CapyPDF_Options *opt,


                                                      CapyPDF_Colorspace cs) CAPYPDF_NOEXCEPT {


    auto opts = reinterpret_cast<PdfGenerationData *>(opt);


    opts->output_colorspace = cs;


    RETNOERR;


}





CAPYPDF_PUBLIC CapyPDF_EC capy_options_set_output_intent(CapyPDF_Options *opt,


                                                         CapyPDF_Intent_Subtype stype,


                                                         const char *identifier) CAPYPDF_NOEXCEPT {


    CHECK_NULL(identifier);


    auto opts = reinterpret_cast<PdfGenerationData *>(opt);


    opts->subtype = stype;


    opts->intent_condition_identifier = identifier;


    RETNOERR;


}





CAPYPDF_PUBLIC CapyPDF_EC capy_options_set_default_page_properties(


    CapyPDF_Options *opt, const CapyPDF_PageProperties *prop) CAPYPDF_NOEXCEPT {


    auto opts = reinterpret_cast<PdfGenerationData *>(opt);


    auto props = reinterpret_cast<const PageProperties *>(prop);


    if(!props->mediabox) {


        return conv_err(ErrorCode::MissingMediabox);


    }


    opts->default_page_properties = *props;


    RETNOERR;


}





CapyPDF_EC capy_generator_new(const char *filename,


                              const CapyPDF_Options *options,


                              CapyPDF_Generator **out_ptr) CAPYPDF_NOEXCEPT {


    CHECK_NULL(filename);


    CHECK_NULL(options);


    CHECK_NULL(out_ptr);


    auto opts = reinterpret_cast<const PdfGenerationData *>(options);


    auto rc = PdfGen::construct(filename, *opts);


    if(rc) {


        *out_ptr = reinterpret_cast<CapyPDF_Generator *>(rc.value().release());


    }


    return conv_err(rc);


}





CapyPDF_EC capy_generator_add_page(CapyPDF_Generator *g,


                                   CapyPDF_DrawContext *dctx) CAPYPDF_NOEXCEPT {


    auto *gen = reinterpret_cast<PdfGen *>(g);


    auto *ctx = reinterpret_cast<PdfDrawContext *>(dctx);





    auto rc = gen->add_page(*ctx);


    return conv_err(rc);


}





CAPYPDF_PUBLIC CapyPDF_EC capy_generator_embed_jpg(CapyPDF_Generator *g,


                                                   const char *fname,


                                                   CapyPDF_Image_Interpolation interpolate,


                                                   CapyPDF_ImageId *iid) CAPYPDF_NOEXCEPT {


    auto *gen = reinterpret_cast<PdfGen *>(g);


    auto rc = gen->embed_jpg(fname, interpolate);


    if(rc) {


        *iid = rc.value();


    }


    return conv_err(rc);


}





CAPYPDF_PUBLIC CapyPDF_EC capy_generator_load_font(CapyPDF_Generator *g,


                                                   const char *fname,


                                                   CapyPDF_FontId *fid) CAPYPDF_NOEXCEPT {


    auto *gen = reinterpret_cast<PdfGen *>(g);


    auto rc = gen->load_font(fname);


    if(rc) {


        *fid = rc.value();


    }


    return conv_err(rc);


}





CAPYPDF_PUBLIC CapyPDF_EC capy_generator_load_image(CapyPDF_Generator *g,


                                                    const char *fname,


                                                    CapyPDF_Image_Interpolation interpolate,


                                                    CapyPDF_ImageId *iid) CAPYPDF_NOEXCEPT {


    auto *gen = reinterpret_cast<PdfGen *>(g);


    auto rc = gen->load_image(fname, interpolate);


    if(rc) {


        *iid = rc.value();


    }


    return conv_err(rc);


}





CAPYPDF_PUBLIC CapyPDF_EC capy_generator_load_mask_image(CapyPDF_Generator *g,


                                                         const char *fname,


                                                         CapyPDF_ImageId *iid) CAPYPDF_NOEXCEPT {


    auto *gen = reinterpret_cast<PdfGen *>(g);


    auto rc = gen->load_mask_image(fname);


    if(rc) {


        *iid = rc.value();


    }


    return conv_err(rc);


}





CAPYPDF_PUBLIC CapyPDF_EC capy_generator_add_image(CapyPDF_Generator *g,


                                                   CapyPDF_RasterImage *image,


                                                   CapyPDF_ImageId *iid) CAPYPDF_NOEXCEPT {


    auto *gen = reinterpret_cast<PdfGen *>(g);


    auto *im = reinterpret_cast<RasterImage *>(image);


    auto rc = gen->add_image(std::move(*im));


    if(rc) {


        *iid = rc.value();


    }


    *im = RasterImage{};


    return conv_err(rc);


}





CAPYPDF_PUBLIC CapyPDF_EC capy_generator_add_type2_function(


    CapyPDF_Generator *g, CapyPDF_Type2Function *func, CapyPDF_FunctionId *fid) CAPYPDF_NOEXCEPT {


    auto *gen = reinterpret_cast<PdfGen *>(g);


    auto *f = reinterpret_cast<FunctionType2 *>(func);


    auto rc = gen->add_function(*f);


    if(rc) {


        *fid = rc.value();


    }


    return conv_err(rc);


}





CAPYPDF_PUBLIC CapyPDF_EC capy_generator_add_type2_shading(


    CapyPDF_Generator *g, CapyPDF_Type2Shading *shade, CapyPDF_ShadingId *shid) CAPYPDF_NOEXCEPT {


    auto *gen = reinterpret_cast<PdfGen *>(g);


    auto *sh = reinterpret_cast<ShadingType2 *>(shade);


    auto rc = gen->add_shading(*sh);


    if(rc) {


        *shid = rc.value();


    }


    return conv_err(rc);


}





CAPYPDF_PUBLIC CapyPDF_EC capy_generator_add_type3_shading(


    CapyPDF_Generator *g, CapyPDF_Type3Shading *shade, CapyPDF_ShadingId *shid) CAPYPDF_NOEXCEPT {


    auto *gen = reinterpret_cast<PdfGen *>(g);


    auto *sh = reinterpret_cast<ShadingType3 *>(shade);


    auto rc = gen->add_shading(*sh);


    if(rc) {


        *shid = rc.value();


    }


    return conv_err(rc);


}





CAPYPDF_PUBLIC CapyPDF_EC capy_generator_add_type4_shading(


    CapyPDF_Generator *g, CapyPDF_Type4Shading *shade, CapyPDF_ShadingId *shid) CAPYPDF_NOEXCEPT {


    auto *gen = reinterpret_cast<PdfGen *>(g);


    auto *sh = reinterpret_cast<ShadingType4 *>(shade);


    auto rc = gen->add_shading(*sh);


    if(rc) {


        *shid = rc.value();


    }


    return conv_err(rc);


}





CAPYPDF_PUBLIC CapyPDF_EC capy_generator_add_type6_shading(


    CapyPDF_Generator *g, CapyPDF_Type6Shading *shade, CapyPDF_ShadingId *shid) CAPYPDF_NOEXCEPT {


    auto *gen = reinterpret_cast<PdfGen *>(g);


    auto *sh = reinterpret_cast<ShadingType6 *>(shade);


    auto rc = gen->add_shading(*sh);


    if(rc) {


        *shid = rc.value();


    }


    return conv_err(rc);


}





CAPYPDF_PUBLIC CapyPDF_EC capy_generator_add_graphics_state(CapyPDF_Generator *g,


                                                            const CapyPDF_GraphicsState *state,


                                                            CapyPDF_GraphicsStateId *gsid)


    CAPYPDF_NOEXCEPT {


    auto *gen = reinterpret_cast<PdfGen *>(g);


    auto *s = reinterpret_cast<const GraphicsState *>(state);


    auto rc = gen->add_graphics_state(*s);


    if(rc) {


        *gsid = rc.value();


    }


    return conv_err(rc);


}





CAPYPDF_PUBLIC CapyPDF_EC capy_generator_load_icc_profile(


    CapyPDF_Generator *g, const char *fname, CapyPDF_IccColorSpaceId *iid) CAPYPDF_NOEXCEPT {


    auto *gen = reinterpret_cast<PdfGen *>(g);


    auto rc = gen->load_icc_file(fname);


    if(rc) {


        *iid = rc.value();


    }


    return conv_err(rc);


}





CAPYPDF_PUBLIC CapyPDF_EC capy_generator_create_separation_simple(CapyPDF_Generator *g,


                                                                  const char *separation_name,


                                                                  const CapyPDF_Color *c,


                                                                  CapyPDF_SeparationId *sid)


    CAPYPDF_NOEXCEPT {


    auto *gen = reinterpret_cast<PdfGen *>(g);


    const auto *color = reinterpret_cast<const Color *>(c);


    if(!std::holds_alternative<DeviceCMYKColor>(*color)) {


        return conv_err(ErrorCode::ColorspaceMismatch);


    }


    const auto &cmyk = std::get<DeviceCMYKColor>(*color);


    std::string_view nameview(separation_name);


    auto rc = gen->create_separation(nameview, cmyk);


    if(!rc) {


        *sid = rc.value();


    }


    return conv_err(rc);


}





CapyPDF_EC capy_generator_write(CapyPDF_Generator *generator) CAPYPDF_NOEXCEPT {


    auto *g = reinterpret_cast<PdfGen *>(generator);


    auto rc = g->write();


    return conv_err(rc);


}





CAPYPDF_PUBLIC CapyPDF_EC


capy_generator_add_optional_content_group(CapyPDF_Generator *generator,


                                          const CapyPDF_OptionalContentGroup *ocg,


                                          CapyPDF_OptionalContentGroupId *ocgid) CAPYPDF_NOEXCEPT {


    auto *g = reinterpret_cast<PdfGen *>(generator);


    const auto *group = reinterpret_cast<const OptionalContentGroup *>(ocg);


    auto rc = g->add_optional_content_group(*group);


    if(rc) {


        *ocgid = rc.value();


    }


    return conv_err(rc);


}





CapyPDF_EC capy_generator_destroy(CapyPDF_Generator *generator) CAPYPDF_NOEXCEPT {


    auto *g = reinterpret_cast<PdfGen *>(generator);


    delete g;


    RETNOERR;


}





CAPYPDF_PUBLIC CapyPDF_EC capy_generator_add_outline(CapyPDF_Generator *generator,


                                                     const char *utf8_text,


                                                     int32_t page_number,


                                                     CapyPDF_OutlineId *parent,


                                                     CapyPDF_OutlineId *out_ptr) CAPYPDF_NOEXCEPT {


    auto *g = reinterpret_cast<PdfGen *>(generator);


    auto u8t = u8string::from_cstr(utf8_text);


    if(!u8t) {


        return conv_err(u8t);


    }


    if(page_number < 0 || page_number >= g->num_pages()) {


        return conv_err(ErrorCode::IndexOutOfBounds);


    }


    auto page_id = PageId{page_number};


    std::optional<CapyPDF_OutlineId> pobj;


    if(parent) {


        pobj = *parent;


    }


    auto rc = g->add_outline(u8t.value(), page_id, pobj);


    if(rc) {


        *out_ptr = rc.value();


    }


    return conv_err(rc);


}





CAPYPDF_PUBLIC CapyPDF_EC capy_generator_text_width(CapyPDF_Generator *generator,


                                                    const char *utf8_text,


                                                    CapyPDF_FontId font,


                                                    double pointsize,


                                                    double *width) CAPYPDF_NOEXCEPT {


    auto *g = reinterpret_cast<PdfGen *>(generator);


    auto u8t = u8string::from_cstr(utf8_text);


    if(!u8t) {


        return conv_err(u8t);


    }


    auto rc = g->utf8_text_width(u8t.value(), font, pointsize);


    if(rc) {


        *width = rc.value();


    }


    return conv_err(rc);


}





// Draw Context





CapyPDF_EC capy_page_draw_context_new(CapyPDF_Generator *g,


                                      CapyPDF_DrawContext **out_ptr) CAPYPDF_NOEXCEPT {


    auto *gen = reinterpret_cast<PdfGen *>(g);


    *out_ptr = reinterpret_cast<CapyPDF_DrawContext *>(gen->new_page_draw_context());


    RETNOERR;


}





CAPYPDF_PUBLIC CapyPDF_EC capy_dc_cmd_b(CapyPDF_DrawContext *ctx) CAPYPDF_NOEXCEPT {


    auto c = reinterpret_cast<PdfDrawContext *>(ctx);


    return conv_err(c->cmd_b());


}





CAPYPDF_PUBLIC CapyPDF_EC capy_dc_cmd_B(CapyPDF_DrawContext *ctx) CAPYPDF_NOEXCEPT {


    auto c = reinterpret_cast<PdfDrawContext *>(ctx);


    return conv_err(c->cmd_B());


}





CAPYPDF_PUBLIC CapyPDF_EC capy_dc_cmd_bstar(CapyPDF_DrawContext *ctx) CAPYPDF_NOEXCEPT {


    auto c = reinterpret_cast<PdfDrawContext *>(ctx);


    return conv_err(c->cmd_bstar());


}





CAPYPDF_PUBLIC CapyPDF_EC capy_dc_cmd_Bstar(CapyPDF_DrawContext *ctx) CAPYPDF_NOEXCEPT {


    auto c = reinterpret_cast<PdfDrawContext *>(ctx);


    return conv_err(c->cmd_Bstar());


}





CAPYPDF_PUBLIC CapyPDF_EC capy_dc_cmd_BDC_ocg(


    CapyPDF_DrawContext *ctx, CapyPDF_OptionalContentGroupId ocgid) CAPYPDF_NOEXCEPT {


    auto c = reinterpret_cast<PdfDrawContext *>(ctx);


    return conv_err(c->cmd_BDC(ocgid));


}





CAPYPDF_PUBLIC CapyPDF_EC capy_dc_cmd_c(CapyPDF_DrawContext *ctx,


                                        double x1,


                                        double y1,


                                        double x2,


                                        double y2,


                                        double x3,


                                        double y3) CAPYPDF_NOEXCEPT {


    auto c = reinterpret_cast<PdfDrawContext *>(ctx);


    return conv_err(c->cmd_c(x1, y1, x2, y2, x3, y3));


}





CAPYPDF_PUBLIC CapyPDF_EC capy_dc_cmd_cm(CapyPDF_DrawContext *ctx,


                                         double m1,


                                         double m2,


                                         double m3,


                                         double m4,


                                         double m5,


                                         double m6) CAPYPDF_NOEXCEPT {


    auto c = reinterpret_cast<PdfDrawContext *>(ctx);


    return conv_err(c->cmd_cm(m1, m2, m3, m4, m5, m6));


}





CAPYPDF_PUBLIC CapyPDF_EC capy_dc_cmd_d(CapyPDF_DrawContext *ctx,


                                        double *dash_array,


                                        int32_t array_size,


                                        double phase) CAPYPDF_NOEXCEPT {


    auto c = reinterpret_cast<PdfDrawContext *>(ctx);


    return conv_err(c->cmd_d(dash_array, array_size, phase));


}





CAPYPDF_PUBLIC CapyPDF_EC capy_dc_cmd_EMC(CapyPDF_DrawContext *ctx) CAPYPDF_NOEXCEPT {


    auto c = reinterpret_cast<PdfDrawContext *>(ctx);


    return conv_err(c->cmd_EMC());


}





CapyPDF_EC capy_dc_cmd_f(CapyPDF_DrawContext *ctx) CAPYPDF_NOEXCEPT {


    auto c = reinterpret_cast<PdfDrawContext *>(ctx);


    return conv_err(c->cmd_f());


}





CapyPDF_EC capy_dc_cmd_fstar(CapyPDF_DrawContext *ctx) CAPYPDF_NOEXCEPT {


    auto c = reinterpret_cast<PdfDrawContext *>(ctx);


    return conv_err(c->cmd_fstar());


}





CAPYPDF_PUBLIC CapyPDF_EC capy_dc_cmd_G(CapyPDF_DrawContext *ctx, double gray) CAPYPDF_NOEXCEPT {


    auto c = reinterpret_cast<PdfDrawContext *>(ctx);


    return conv_err(c->cmd_G(gray));


}





CAPYPDF_PUBLIC CapyPDF_EC capy_dc_cmd_g(CapyPDF_DrawContext *ctx, double gray) CAPYPDF_NOEXCEPT {


    auto c = reinterpret_cast<PdfDrawContext *>(ctx);


    return conv_err(c->cmd_g(gray));


}





CAPYPDF_PUBLIC CapyPDF_EC capy_dc_cmd_gs(CapyPDF_DrawContext *ctx,


                                         CapyPDF_GraphicsStateId gsid) CAPYPDF_NOEXCEPT {


    auto c = reinterpret_cast<PdfDrawContext *>(ctx);


    return conv_err(c->cmd_gs(gsid));


}





CAPYPDF_PUBLIC CapyPDF_EC capy_dc_cmd_h(CapyPDF_DrawContext *ctx) CAPYPDF_NOEXCEPT {


    auto c = reinterpret_cast<PdfDrawContext *>(ctx);


    return conv_err(c->cmd_h());


}





CAPYPDF_PUBLIC CapyPDF_EC capy_dc_cmd_i(CapyPDF_DrawContext *ctx,


                                        double flatness) CAPYPDF_NOEXCEPT {


    auto c = reinterpret_cast<PdfDrawContext *>(ctx);


    return conv_err(c->cmd_i(flatness));


}





CAPYPDF_PUBLIC CapyPDF_EC capy_dc_cmd_j(CapyPDF_DrawContext *ctx,


                                        CapyPDF_Line_Join join_style) CAPYPDF_NOEXCEPT {


    auto c = reinterpret_cast<PdfDrawContext *>(ctx);


    return conv_err(c->cmd_j(join_style));


}





CAPYPDF_PUBLIC CapyPDF_EC capy_dc_cmd_J(CapyPDF_DrawContext *ctx,


                                        CapyPDF_Line_Cap cap_style) CAPYPDF_NOEXCEPT {


    auto c = reinterpret_cast<PdfDrawContext *>(ctx);


    return conv_err(c->cmd_J(cap_style));


}





CAPYPDF_PUBLIC CapyPDF_EC


capy_dc_cmd_k(CapyPDF_DrawContext *ctx, double c, double m, double y, double k) CAPYPDF_NOEXCEPT {


    auto dc = reinterpret_cast<PdfDrawContext *>(ctx);


    return conv_err(dc->cmd_k(c, m, y, k));


}





CAPYPDF_PUBLIC CapyPDF_EC


capy_dc_cmd_K(CapyPDF_DrawContext *ctx, double c, double m, double y, double k) CAPYPDF_NOEXCEPT {


    auto dc = reinterpret_cast<PdfDrawContext *>(ctx);


    return conv_err(dc->cmd_K(c, m, y, k));


}





CAPYPDF_PUBLIC CapyPDF_EC capy_dc_cmd_l(CapyPDF_DrawContext *ctx,


                                        double x,


                                        double y) CAPYPDF_NOEXCEPT {


    auto c = reinterpret_cast<PdfDrawContext *>(ctx);


    return conv_err(c->cmd_l(x, y));


}





CAPYPDF_PUBLIC CapyPDF_EC capy_dc_cmd_m(CapyPDF_DrawContext *ctx,


                                        double x,


                                        double y) CAPYPDF_NOEXCEPT {


    auto c = reinterpret_cast<PdfDrawContext *>(ctx);


    return conv_err(c->cmd_m(x, y));


}





CAPYPDF_PUBLIC CapyPDF_EC capy_dc_cmd_M(CapyPDF_DrawContext *ctx,


                                        double miterlimit) CAPYPDF_NOEXCEPT {


    auto c = reinterpret_cast<PdfDrawContext *>(ctx);


    return conv_err(c->cmd_M(miterlimit));


}





CAPYPDF_PUBLIC CapyPDF_EC capy_dc_cmd_n(CapyPDF_DrawContext *ctx) CAPYPDF_NOEXCEPT {


    auto c = reinterpret_cast<PdfDrawContext *>(ctx);


    return conv_err(c->cmd_n());


}





CAPYPDF_PUBLIC CapyPDF_EC capy_dc_cmd_q(CapyPDF_DrawContext *ctx) CAPYPDF_NOEXCEPT {


    auto c = reinterpret_cast<PdfDrawContext *>(ctx);


    return conv_err(c->cmd_q());


}





CAPYPDF_PUBLIC CapyPDF_EC capy_dc_cmd_Q(CapyPDF_DrawContext *ctx) CAPYPDF_NOEXCEPT {


    auto c = reinterpret_cast<PdfDrawContext *>(ctx);


    return conv_err(c->cmd_Q());


}





CapyPDF_EC


capy_dc_cmd_re(CapyPDF_DrawContext *ctx, double x, double y, double w, double h) CAPYPDF_NOEXCEPT {


    auto c = reinterpret_cast<PdfDrawContext *>(ctx);


    return conv_err(c->cmd_re(x, y, w, h));


}





CapyPDF_EC capy_dc_cmd_RG(CapyPDF_DrawContext *ctx, double r, double g, double b) CAPYPDF_NOEXCEPT {


    auto c = reinterpret_cast<PdfDrawContext *>(ctx);


    return conv_err(c->cmd_RG(r, g, b));


}





CapyPDF_EC capy_dc_cmd_rg(CapyPDF_DrawContext *ctx, double r, double g, double b) CAPYPDF_NOEXCEPT {


    auto c = reinterpret_cast<PdfDrawContext *>(ctx);


    return conv_err(c->cmd_rg(r, g, b));


}





CAPYPDF_PUBLIC CapyPDF_EC capy_dc_cmd_ri(CapyPDF_DrawContext *ctx,


                                         CapyPDF_Rendering_Intent ri) CAPYPDF_NOEXCEPT {


    auto c = reinterpret_cast<PdfDrawContext *>(ctx);


    return conv_err(c->cmd_ri(ri));


}





CAPYPDF_PUBLIC CapyPDF_EC capy_dc_cmd_s(CapyPDF_DrawContext *ctx) CAPYPDF_NOEXCEPT {


    auto c = reinterpret_cast<PdfDrawContext *>(ctx);


    return conv_err(c->cmd_s());


}





CAPYPDF_PUBLIC CapyPDF_EC capy_dc_cmd_S(CapyPDF_DrawContext *ctx) CAPYPDF_NOEXCEPT {


    auto c = reinterpret_cast<PdfDrawContext *>(ctx);


    return conv_err(c->cmd_S());


}





CAPYPDF_PUBLIC CapyPDF_EC capy_dc_cmd_sh(CapyPDF_DrawContext *ctx,


                                         CapyPDF_ShadingId shid) CAPYPDF_NOEXCEPT {


    auto c = reinterpret_cast<PdfDrawContext *>(ctx);


    return conv_err(c->cmd_sh(shid));


}





CAPYPDF_PUBLIC CapyPDF_EC capy_dc_cmd_v(


    CapyPDF_DrawContext *ctx, double x2, double y2, double x3, double y3) CAPYPDF_NOEXCEPT {


    auto c = reinterpret_cast<PdfDrawContext *>(ctx);


    return conv_err(c->cmd_v(x2, y2, x3, y3));


}





CAPYPDF_PUBLIC CapyPDF_EC capy_dc_cmd_w(CapyPDF_DrawContext *ctx,


                                        double line_width) CAPYPDF_NOEXCEPT {


    auto c = reinterpret_cast<PdfDrawContext *>(ctx);


    return conv_err(c->cmd_w(line_width));


}





CAPYPDF_PUBLIC CapyPDF_EC capy_dc_cmd_W(CapyPDF_DrawContext *ctx) CAPYPDF_NOEXCEPT {


    auto c = reinterpret_cast<PdfDrawContext *>(ctx);


    return conv_err(c->cmd_W());


}





CAPYPDF_PUBLIC CapyPDF_EC capy_dc_cmd_Wstar(CapyPDF_DrawContext *ctx) CAPYPDF_NOEXCEPT {


    auto c = reinterpret_cast<PdfDrawContext *>(ctx);


    return conv_err(c->cmd_Wstar());


}





CAPYPDF_PUBLIC CapyPDF_EC capy_dc_cmd_y(


    CapyPDF_DrawContext *ctx, double x1, double y1, double x3, double y3) CAPYPDF_NOEXCEPT {


    auto c = reinterpret_cast<PdfDrawContext *>(ctx);


    return conv_err(c->cmd_y(x1, y1, x3, y3));


}





CAPYPDF_PUBLIC CapyPDF_EC capy_dc_set_stroke(CapyPDF_DrawContext *ctx,


                                             CapyPDF_Color *c) CAPYPDF_NOEXCEPT {


    auto *dc = reinterpret_cast<PdfDrawContext *>(ctx);


    auto *color = reinterpret_cast<Color *>(c);


    return conv_err(dc->set_stroke_color(*color));


}





CAPYPDF_PUBLIC CapyPDF_EC capy_dc_set_nonstroke(CapyPDF_DrawContext *ctx,


                                                CapyPDF_Color *c) CAPYPDF_NOEXCEPT {


    auto *dc = reinterpret_cast<PdfDrawContext *>(ctx);


    auto *color = reinterpret_cast<Color *>(c);


    return conv_err(dc->set_nonstroke_color(*color));


}





CAPYPDF_PUBLIC CapyPDF_EC capy_dc_draw_image(CapyPDF_DrawContext *ctx,


                                             CapyPDF_ImageId iid) CAPYPDF_NOEXCEPT {


    auto c = reinterpret_cast<PdfDrawContext *>(ctx);


    return conv_err(c->draw_image(iid));


}





CAPYPDF_PUBLIC CapyPDF_EC capy_dc_render_text(CapyPDF_DrawContext *ctx,


                                              const char *text,


                                              CapyPDF_FontId fid,


                                              double point_size,


                                              double x,


                                              double y) CAPYPDF_NOEXCEPT {


    auto c = reinterpret_cast<PdfDrawContext *>(ctx);


    auto utxt = u8string::from_cstr(text);


    if(!utxt) {


        return conv_err(utxt);


    }


    return conv_err(c->render_text(utxt.value(), fid, point_size, x, y));


}





CAPYPDF_PUBLIC CapyPDF_EC capy_dc_render_text_obj(CapyPDF_DrawContext *ctx,


                                                  CapyPDF_Text *text) CAPYPDF_NOEXCEPT {


    auto c = reinterpret_cast<PdfDrawContext *>(ctx);


    auto t = reinterpret_cast<PdfText *>(text);


    return conv_err(c->render_text(*t));


}





CAPYPDF_PUBLIC CapyPDF_EC capy_dc_set_page_transition(


    CapyPDF_DrawContext *dc, CapyPDF_Transition *transition) CAPYPDF_NOEXCEPT {


    auto ctx = reinterpret_cast<PdfDrawContext *>(dc);


    auto t = reinterpret_cast<Transition *>(transition);


    auto rc = ctx->set_transition(*t);


    return conv_err(rc);


}





CAPYPDF_PUBLIC CapyPDF_EC capy_dc_set_custom_page_properties(


    CapyPDF_DrawContext *dc, const CapyPDF_PageProperties *custom_properties) {


    CHECK_NULL(custom_properties);


    auto *ctx = reinterpret_cast<PdfDrawContext *>(dc);


    auto *cprop = reinterpret_cast<const PageProperties *>(custom_properties);


    return conv_err(ctx->set_custom_page_properties(*cprop));


    RETNOERR;


}





CAPYPDF_PUBLIC CapyPDF_EC


capy_dc_add_simple_navigation(CapyPDF_DrawContext *dc,


                              const CapyPDF_OptionalContentGroupId *ocgarray,


                              int32_t array_size,


                              const CapyPDF_Transition *tr) CAPYPDF_NOEXCEPT {


    auto ctx = reinterpret_cast<PdfDrawContext *>(dc);


    std::optional<Transition> transition;


    if(tr) {


        transition = *reinterpret_cast<const Transition *>(tr);


    }


    std::span<const CapyPDF_OptionalContentGroupId> ocgspan(ocgarray, ocgarray + array_size);


    auto rc = ctx->add_simple_navigation(ocgspan, transition);


    return conv_err(rc);


}





CAPYPDF_PUBLIC CapyPDF_EC capy_dc_text_new(CapyPDF_DrawContext *dc,


                                           CapyPDF_Text **out_ptr) CAPYPDF_NOEXCEPT {


    CHECK_NULL(dc);


    *out_ptr = reinterpret_cast<CapyPDF_Text *>(


        new capypdf::PdfText(reinterpret_cast<PdfDrawContext *>(dc)));


    RETNOERR;


}





CapyPDF_EC capy_dc_destroy(CapyPDF_DrawContext *ctx) CAPYPDF_NOEXCEPT {


    delete reinterpret_cast<PdfDrawContext *>(ctx);


    RETNOERR;


}





CAPYPDF_PUBLIC CapyPDF_EC capy_text_render_text(CapyPDF_Text *text,


                                                const char *utf8_text) CAPYPDF_NOEXCEPT {


    auto *t = reinterpret_cast<PdfText *>(text);


    auto txt = u8string::from_cstr(utf8_text);


    if(!txt) {


        return conv_err(txt);


    }


    return conv_err(t->render_text(txt.value()));


}





CAPYPDF_PUBLIC CapyPDF_EC capy_text_set_nonstroke(CapyPDF_Text *text,


                                                  const CapyPDF_Color *color) CAPYPDF_NOEXCEPT {


    auto *t = reinterpret_cast<PdfText *>(text);


    const auto *c = reinterpret_cast<const Color *>(color);


    return conv_err(t->nonstroke_color(*c));


}





CAPYPDF_PUBLIC CapyPDF_EC capy_text_set_stroke(CapyPDF_Text *text,


                                               const CapyPDF_Color *color) CAPYPDF_NOEXCEPT {


    auto *t = reinterpret_cast<PdfText *>(text);


    const auto *c = reinterpret_cast<const Color *>(color);


    return conv_err(t->stroke_color(*c));


}





CAPYPDF_PUBLIC CapyPDF_EC capy_text_cmd_Tc(CapyPDF_Text *text, double spacing) CAPYPDF_NOEXCEPT {


    auto *t = reinterpret_cast<PdfText *>(text);


    return conv_err(t->cmd_Tc(spacing));


}





CAPYPDF_PUBLIC CapyPDF_EC capy_text_cmd_Td(CapyPDF_Text *text,


                                           double x,


                                           double y) CAPYPDF_NOEXCEPT {


    auto *t = reinterpret_cast<PdfText *>(text);


    return conv_err(t->cmd_Td(x, y));


}





CAPYPDF_PUBLIC CapyPDF_EC capy_text_cmd_Tf(CapyPDF_Text *text,


                                           CapyPDF_FontId font,


                                           double pointsize) CAPYPDF_NOEXCEPT {


    auto *t = reinterpret_cast<PdfText *>(text);


    return conv_err(t->cmd_Tf(font, pointsize));


}





CAPYPDF_PUBLIC CapyPDF_EC capy_text_cmd_TL(CapyPDF_Text *text, double leading) CAPYPDF_NOEXCEPT {


    auto *t = reinterpret_cast<PdfText *>(text);


    return conv_err(t->cmd_TL(leading));


}





CAPYPDF_PUBLIC CapyPDF_EC capy_text_cmd_Tm(CapyPDF_Text *text,


                                           double a,


                                           double b,


                                           double c,


                                           double d,


                                           double e,


                                           double f) CAPYPDF_NOEXCEPT {


    auto *t = reinterpret_cast<PdfText *>(text);


    return conv_err(t->cmd_Tm(a, b, c, d, e, f));


}





CAPYPDF_PUBLIC CapyPDF_EC capy_text_cmd_Tr(CapyPDF_Text *text,


                                           CapyPDF_Text_Mode tmode) CAPYPDF_NOEXCEPT {


    auto *t = reinterpret_cast<PdfText *>(text);


    return conv_err(t->cmd_Tr(tmode));


}





CAPYPDF_PUBLIC CapyPDF_EC capy_text_cmd_Tw(CapyPDF_Text *text, double spacing) CAPYPDF_NOEXCEPT {


    auto *t = reinterpret_cast<PdfText *>(text);


    return conv_err(t->cmd_Tw(spacing));


}





CAPYPDF_PUBLIC CapyPDF_EC capy_text_cmd_Tstar(CapyPDF_Text *text) CAPYPDF_NOEXCEPT {


    auto *t = reinterpret_cast<PdfText *>(text);


    return conv_err(t->cmd_Tstar());


}





CAPYPDF_PUBLIC CapyPDF_EC capy_text_destroy(CapyPDF_Text *text) CAPYPDF_NOEXCEPT {


    delete reinterpret_cast<PdfText *>(text);


    RETNOERR;


}





CAPYPDF_PUBLIC CapyPDF_EC capy_color_new(CapyPDF_Color **out_ptr) CAPYPDF_NOEXCEPT {


    *out_ptr = reinterpret_cast<CapyPDF_Color *>(new capypdf::Color(DeviceRGBColor{0, 0, 0}));


    RETNOERR;


}





CAPYPDF_PUBLIC CapyPDF_EC capy_color_destroy(CapyPDF_Color *color) CAPYPDF_NOEXCEPT {


    delete reinterpret_cast<capypdf::Color *>(color);


    RETNOERR;


}





CAPYPDF_PUBLIC CapyPDF_EC capy_color_set_rgb(CapyPDF_Color *c, double r, double g, double b)


    CAPYPDF_NOEXCEPT {


    *reinterpret_cast<capypdf::Color *>(c) = DeviceRGBColor{r, g, b};


    RETNOERR;


}





CAPYPDF_PUBLIC CapyPDF_EC capy_color_set_gray(CapyPDF_Color *c, double v) CAPYPDF_NOEXCEPT {


    *reinterpret_cast<capypdf::Color *>(c) = DeviceGrayColor{v};


    RETNOERR;


}





CAPYPDF_PUBLIC CapyPDF_EC


capy_color_set_cmyk(CapyPDF_Color *color, double c, double m, double y, double k) CAPYPDF_NOEXCEPT {


    *reinterpret_cast<capypdf::Color *>(color) = DeviceCMYKColor{c, m, y, k};


    RETNOERR;


}





CAPYPDF_PUBLIC CapyPDF_EC capy_color_set_icc(CapyPDF_Color *color,


                                             CapyPDF_IccColorSpaceId icc_id,


                                             double *values,


                                             int32_t num_values) CAPYPDF_NOEXCEPT {


    ICCColor icc;


    icc.id = icc_id;


    icc.values.assign(values, values + num_values);


    *reinterpret_cast<capypdf::Color *>(color) = std::move(icc);


    RETNOERR;


}





CAPYPDF_PUBLIC CapyPDF_EC capy_color_set_separation(CapyPDF_Color *color,


                                                    CapyPDF_SeparationId sep_id,


                                                    double value) CAPYPDF_NOEXCEPT {


    auto *c = reinterpret_cast<Color *>(color);


    if(value < 0 || value > 1.0) {


        return conv_err(ErrorCode::ColorOutOfRange);


    }


    *c = SeparationColor{sep_id, value};


    RETNOERR;


}





CAPYPDF_PUBLIC CapyPDF_EC capy_transition_new(CapyPDF_Transition **out_ptr,


                                              CapyPDF_Transition_Type type,


                                              double duration) CAPYPDF_NOEXCEPT {


    auto pt = new Transition{};


    pt->type = type;


    pt->duration = duration;


    *out_ptr = reinterpret_cast<CapyPDF_Transition *>(pt);


    RETNOERR;


}





CAPYPDF_PUBLIC CapyPDF_EC capy_transition_destroy(CapyPDF_Transition *transition) CAPYPDF_NOEXCEPT {


    delete reinterpret_cast<Transition *>(transition);


    RETNOERR;


}





// Optional Content groups





CAPYPDF_PUBLIC CapyPDF_EC capy_optional_content_group_new(CapyPDF_OptionalContentGroup **out_ptr,


                                                          const char *name) CAPYPDF_NOEXCEPT {


    // FIXME check for ASCIIness (or even more strict?)


    auto *ocg = new OptionalContentGroup();


    ocg->name = name;


    *out_ptr = reinterpret_cast<CapyPDF_OptionalContentGroup *>(ocg);


    RETNOERR;


}





CAPYPDF_PUBLIC CapyPDF_EC capy_optional_content_group_destroy(CapyPDF_OptionalContentGroup *ocg)


    CAPYPDF_NOEXCEPT {


    delete reinterpret_cast<OptionalContentGroup *>(ocg);


    RETNOERR;


}





// Graphics state





CAPYPDF_PUBLIC CapyPDF_EC capy_graphics_state_new(CapyPDF_GraphicsState **out_ptr)


    CAPYPDF_NOEXCEPT {


    *out_ptr = reinterpret_cast<CapyPDF_GraphicsState *>(new GraphicsState);


    RETNOERR;


}





CAPYPDF_PUBLIC CapyPDF_EC capy_graphics_state_set_CA(CapyPDF_GraphicsState *state,


                                                     double value) CAPYPDF_NOEXCEPT {


    auto *s = reinterpret_cast<GraphicsState *>(state);


    s->CA = LimitDouble{value};


    RETNOERR;


}





CAPYPDF_PUBLIC CapyPDF_EC capy_graphics_state_set_ca(CapyPDF_GraphicsState *state,


                                                     double value) CAPYPDF_NOEXCEPT {


    auto *s = reinterpret_cast<GraphicsState *>(state);


    s->ca = LimitDouble{value};


    RETNOERR;


}





CAPYPDF_PUBLIC CapyPDF_EC capy_graphics_state_set_BM(


    CapyPDF_GraphicsState *state, CapyPDF_Blend_Mode blendmode) CAPYPDF_NOEXCEPT {


    auto *s = reinterpret_cast<GraphicsState *>(state);


    s->BM = blendmode;


    RETNOERR;


}





CAPYPDF_PUBLIC CapyPDF_EC capy_graphics_state_set_op(CapyPDF_GraphicsState *state,


                                                     int32_t value) CAPYPDF_NOEXCEPT {


    auto *s = reinterpret_cast<GraphicsState *>(state);


    CHECK_BOOLEAN(value);


    s->op = value;


    RETNOERR;


}





CAPYPDF_PUBLIC CapyPDF_EC capy_graphics_state_set_OP(CapyPDF_GraphicsState *state,


                                                     int32_t value) CAPYPDF_NOEXCEPT {


    auto *s = reinterpret_cast<GraphicsState *>(state);


    CHECK_BOOLEAN(value);


    s->OP = value;


    RETNOERR;


}





CAPYPDF_PUBLIC CapyPDF_EC capy_graphics_state_set_OPM(CapyPDF_GraphicsState *state,


                                                      int32_t value) CAPYPDF_NOEXCEPT {


    auto *s = reinterpret_cast<GraphicsState *>(state);


    // Not actually boolean, but only values 0 and 1 are valid. See PDF spec 8.6.7.


    CHECK_BOOLEAN(value);


    s->OPM = value;


    RETNOERR;


}





CAPYPDF_PUBLIC CapyPDF_EC capy_graphics_state_set_TK(CapyPDF_GraphicsState *state,


                                                     int32_t value) CAPYPDF_NOEXCEPT {


    auto *s = reinterpret_cast<GraphicsState *>(state);


    CHECK_BOOLEAN(value);


    s->TK = value;


    RETNOERR;


}





CAPYPDF_PUBLIC CapyPDF_EC capy_graphics_state_destroy(CapyPDF_GraphicsState *state)


    CAPYPDF_NOEXCEPT {


    delete reinterpret_cast<GraphicsState *>(state);


    RETNOERR;


}





// Raster images.





CAPYPDF_PUBLIC CapyPDF_EC capy_raster_image_new(CapyPDF_RasterImage **out_ptr) CAPYPDF_NOEXCEPT {


    *out_ptr = reinterpret_cast<CapyPDF_RasterImage *>(new RasterImage{});


    RETNOERR;


}





CAPYPDF_PUBLIC CapyPDF_EC capy_raster_image_set_size(CapyPDF_RasterImage *image,


                                                     int32_t w,


                                                     int32_t h) CAPYPDF_NOEXCEPT {


    auto *ri = reinterpret_cast<RasterImage *>(image);


    ri->md.w = w;


    ri->md.h = h;


    RETNOERR;


}





CAPYPDF_PUBLIC CapyPDF_EC capy_raster_image_set_pixel_data(CapyPDF_RasterImage *image,


                                                           const char *buf,


                                                           int32_t bufsize) CAPYPDF_NOEXCEPT {


    auto *ri = reinterpret_cast<RasterImage *>(image);


    ri->pixels.assign(buf, buf + bufsize);


    RETNOERR;


}





CAPYPDF_PUBLIC CapyPDF_EC capy_raster_image_destroy(CapyPDF_RasterImage *image) CAPYPDF_NOEXCEPT {


    auto *ri = reinterpret_cast<RasterImage *>(image);


    delete ri;


    RETNOERR;


}





CAPYPDF_PUBLIC CapyPDF_EC capy_type2_function_new(CapyPDF_Type2Function **out_ptr,


                                                  double *domain,


                                                  int32_t domain_size,


                                                  const CapyPDF_Color *c1,


                                                  const CapyPDF_Color *c2,


                                                  double n) CAPYPDF_NOEXCEPT {


    *out_ptr = reinterpret_cast<CapyPDF_Type2Function *>(


        new FunctionType2{std::vector<double>(domain, domain + domain_size),


                          *reinterpret_cast<const Color *>(c1),


                          *reinterpret_cast<const Color *>(c2),


                          n});


    RETNOERR;


}





CAPYPDF_PUBLIC CapyPDF_EC capy_type2_function_destroy(CapyPDF_Type2Function *func)


    CAPYPDF_NOEXCEPT {


    delete reinterpret_cast<FunctionType2 *>(func);


    RETNOERR;


}





CAPYPDF_PUBLIC CapyPDF_EC capy_type2_shading_new(CapyPDF_Type2Shading **out_ptr,


                                                 CapyPDF_Colorspace cs,


                                                 double x0,


                                                 double y0,


                                                 double x1,


                                                 double y1,


                                                 CapyPDF_FunctionId func,


                                                 int32_t extend1,


                                                 int32_t extend2) CAPYPDF_NOEXCEPT {


    CHECK_BOOLEAN(extend1);


    CHECK_BOOLEAN(extend2);


    *out_ptr = reinterpret_cast<CapyPDF_Type2Shading *>(


        new ShadingType2{cs, x0, y0, x1, y1, func, extend1 != 0, extend2 != 0});


    RETNOERR;


}





CAPYPDF_PUBLIC CapyPDF_EC capy_type2_shading_destroy(CapyPDF_Type2Shading *shade) CAPYPDF_NOEXCEPT {


    delete reinterpret_cast<ShadingType2 *>(shade);


    RETNOERR;


}





CAPYPDF_PUBLIC CapyPDF_EC capy_type3_shading_new(CapyPDF_Type3Shading **out_ptr,


                                                 CapyPDF_Colorspace cs,


                                                 double *coords,


                                                 CapyPDF_FunctionId func,


                                                 int32_t extend1,


                                                 int32_t extend2) CAPYPDF_NOEXCEPT {


    CHECK_BOOLEAN(extend1);


    CHECK_BOOLEAN(extend2);


    *out_ptr = reinterpret_cast<CapyPDF_Type3Shading *>(new ShadingType3{cs,


                                                                         coords[0],


                                                                         coords[1],


                                                                         coords[2],


                                                                         coords[3],


                                                                         coords[4],


                                                                         coords[5],


                                                                         func,


                                                                         extend1 != 0,


                                                                         extend2 != 0});


    RETNOERR;


}





CAPYPDF_PUBLIC CapyPDF_EC capy_type3_shading_destroy(CapyPDF_Type3Shading *shade) CAPYPDF_NOEXCEPT {


    delete reinterpret_cast<ShadingType3 *>(shade);


    RETNOERR;


}





CAPYPDF_PUBLIC CapyPDF_EC capy_type4_shading_new(CapyPDF_Type4Shading **out_ptr,


                                                 CapyPDF_Colorspace cs,


                                                 double minx,


                                                 double miny,


                                                 double maxx,


                                                 double maxy) CAPYPDF_NOEXCEPT {


    auto *shobj = new ShadingType4{};


    shobj->colorspace = cs;


    shobj->minx = minx;


    shobj->miny = miny;


    shobj->maxx = maxx;


    shobj->maxy = maxy;


    *out_ptr = reinterpret_cast<CapyPDF_Type4Shading *>(shobj);


    RETNOERR;


}





static ShadingPoint conv_shpoint(double *coords, Color *color) {


    ShadingPoint sp;


    sp.c = *color;


    sp.p.x = coords[0];


    sp.p.y = coords[1];


    return sp;


}





CAPYPDF_PUBLIC CapyPDF_EC capy_type4_shading_add_triangle(CapyPDF_Type4Shading *shade,


                                                          double *coords,


                                                          CapyPDF_Color **color) CAPYPDF_NOEXCEPT {


    auto *sh = reinterpret_cast<ShadingType4 *>(shade);


    auto *cc = reinterpret_cast<Color **>(color);


    ShadingPoint sp1 = conv_shpoint(coords, cc[0]);


    ShadingPoint sp2 = conv_shpoint(coords + 2, cc[1]);


    ShadingPoint sp3 = conv_shpoint(coords + 4, cc[2]);


    sh->start_strip(sp1, sp2, sp3);


    RETNOERR;


}





CAPYPDF_PUBLIC CapyPDF_EC capy_type4_shading_extend(CapyPDF_Type4Shading *shade,


                                                    int32_t flag,


                                                    double *coords,


                                                    CapyPDF_Color *color) CAPYPDF_NOEXCEPT {


    auto *sh = reinterpret_cast<ShadingType4 *>(shade);


    auto *cc = reinterpret_cast<Color *>(color);


    if(flag == 1 || flag == 2) {


        if(sh->elements.empty()) {


            conv_err(ErrorCode::BadStripStart);


        }


        ShadingPoint sp = conv_shpoint(coords, cc);


        sh->extend_strip(sp, flag);


    } else {


        conv_err(ErrorCode::BadEnum);


    }


    RETNOERR;


}





CAPYPDF_PUBLIC CapyPDF_EC capy_type4_shading_destroy(CapyPDF_Type4Shading *shade) CAPYPDF_NOEXCEPT {


    delete reinterpret_cast<ShadingType4 *>(shade);


    RETNOERR;


}





CAPYPDF_PUBLIC CapyPDF_EC capy_type6_shading_new(CapyPDF_Type6Shading **out_ptr,


                                                 CapyPDF_Colorspace cs,


                                                 double minx,


                                                 double miny,


                                                 double maxx,


                                                 double maxy) CAPYPDF_NOEXCEPT {


    auto *shobj = new ShadingType6{};


    shobj->colorspace = cs;


    shobj->minx = minx;


    shobj->miny = miny;


    shobj->maxx = maxx;


    shobj->maxy = maxy;


    *out_ptr = reinterpret_cast<CapyPDF_Type6Shading *>(shobj);


    RETNOERR;


}





template<typename T> static void grab_coons_data(T &patch, double *coords, Color **colors) {


    for(int i = 0; i < (int)patch.p.size(); ++i) {


        patch.p[i].x = coords[2 * i];


        patch.p[i].y = coords[2 * i + 1];


    }


    for(int i = 0; i < (int)patch.c.size(); ++i) {


        patch.c[i] = *colors[i];


    }


}





CAPYPDF_PUBLIC CapyPDF_EC capy_type6_shading_add_patch(CapyPDF_Type6Shading *shade,


                                                       double *coords,


                                                       CapyPDF_Color **colors) CAPYPDF_NOEXCEPT {


    auto *sh = reinterpret_cast<ShadingType6 *>(shade);


    auto **cc = reinterpret_cast<Color **>(colors);


    FullCoonsPatch cp;


    grab_coons_data(cp, coords, cc);


    sh->elements.emplace_back(std::move(cp));


    RETNOERR;


}





CAPYPDF_PUBLIC CapyPDF_EC capy_type6_shading_extend(CapyPDF_Type6Shading *shade,


                                                    int32_t flag,


                                                    double *coords,


                                                    CapyPDF_Color **colors) CAPYPDF_NOEXCEPT {


    auto *sh = reinterpret_cast<ShadingType6 *>(shade);


    auto **cc = reinterpret_cast<Color **>(colors);


    if(flag == 1 || flag == 2 || flag == 3) {


        if(sh->elements.empty()) {


            conv_err(ErrorCode::BadStripStart);


        }


        ContinuationCoonsPatch ccp;


        grab_coons_data(ccp, coords, cc);


        sh->elements.emplace_back(std::move(ccp));


    } else {


        conv_err(ErrorCode::BadEnum);


    }


    RETNOERR;


}





CAPYPDF_PUBLIC CapyPDF_EC capy_type6_shading_destroy(CapyPDF_Type6Shading *shade) CAPYPDF_NOEXCEPT {


    delete reinterpret_cast<ShadingType6 *>(shade);


    RETNOERR;


}





// Error handling.





const char *capy_error_message(CapyPDF_EC error_code) CAPYPDF_NOEXCEPT {


    return error_text((ErrorCode)error_code);


}
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/*


 * Copyright 2022 Jussi Pakkanen


 *


 * Licensed under the Apache License, Version 2.0 (the "License");


 * you may not use this file except in compliance with the License.


 * You may obtain a copy of the License at


 *


 *     http://www.apache.org/licenses/LICENSE-2.0


 *


 * Unless required by applicable law or agreed to in writing, software


 * distributed under the License is distributed on an "AS IS" BASIS,


 * WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.


 * See the License for the specific language governing permissions and


 * limitations under the License.


 */





#include <pdfcolorconverter.hpp>


#include <string_view>


#include <utils.hpp>


#include <expected>


// https://github.com/mm2/Little-CMS/pull/403


#define CMS_NO_REGISTER_KEYWORD


#include <lcms2.h>


#include <cassert>


#include <stdexcept>


#include <array>





namespace {





const std::array<int, 4> ri2lcms = {INTENT_RELATIVE_COLORIMETRIC,


                                    INTENT_ABSOLUTE_COLORIMETRIC,


                                    INTENT_SATURATION,


                                    INTENT_PERCEPTUAL};





}





namespace capypdf {








LcmsHolder::~LcmsHolder() { deallocate(); }





void LcmsHolder::deallocate() {


    if(h) {


        cmsCloseProfile(h);


    }


    h = nullptr;


}





rvoe<PdfColorConverter>


PdfColorConverter::construct(const std::filesystem::path &rgb_profile_fname,


                             const std::filesystem::path &gray_profile_fname,


                             const std::filesystem::path &cmyk_profile_fname) {


    PdfColorConverter conv;


    if(!rgb_profile_fname.empty()) {


        ERC(rgb, load_file(rgb_profile_fname));


        conv.rgb_profile_data = std::move(rgb);


        cmsHPROFILE h =


            cmsOpenProfileFromMem(conv.rgb_profile_data.data(), conv.rgb_profile_data.size());


        if(!h) {


            RETERR(InvalidICCProfile);


        }


        conv.rgb_profile.h = h;


        auto num_channels = (int32_t)cmsChannelsOf(cmsGetColorSpace(h));


        if(num_channels != 3) {


            RETERR(IncorrectColorChannelCount);


        }


    } else {


        conv.rgb_profile.h = cmsCreate_sRGBProfile();


    }


    if(!gray_profile_fname.empty()) {


        ERC(gray, load_file(gray_profile_fname));


        conv.gray_profile_data = std::move(gray);


        auto h =


            cmsOpenProfileFromMem(conv.gray_profile_data.data(), conv.gray_profile_data.size());


        if(!h) {


            RETERR(InvalidICCProfile);


        }


        conv.gray_profile.h = h;


        auto num_channels = (int32_t)cmsChannelsOf(cmsGetColorSpace(h));


        if(num_channels != 1) {


            RETERR(IncorrectColorChannelCount);


        }


    } else {


        auto curve = cmsBuildGamma(nullptr, 1.0);


        conv.gray_profile.h = cmsCreateGrayProfile(cmsD50_xyY(), curve);


        cmsFreeToneCurve(curve);


    }


    if(!cmyk_profile_fname.empty()) {


        ERC(cmyk, load_file(cmyk_profile_fname));


        conv.cmyk_profile_data = std::move(cmyk);


        auto h =


            cmsOpenProfileFromMem(conv.cmyk_profile_data.data(), conv.cmyk_profile_data.size());


        if(!h) {


            RETERR(InvalidICCProfile);


        }


        conv.cmyk_profile.h = h;


        auto num_channels = (int32_t)cmsChannelsOf(cmsGetColorSpace(h));


        if(num_channels != 4) {


            RETERR(IncorrectColorChannelCount);


        }


    } else {


        // Not having a CMYK profile is fine, but any call to CMYK color conversions


        // is an error.


    }


    return rvoe<PdfColorConverter>(std::move(conv));


}





PdfColorConverter::PdfColorConverter() {}





PdfColorConverter::~PdfColorConverter() {}





DeviceRGBColor PdfColorConverter::to_rgb(const DeviceCMYKColor &cmyk) {


    DeviceRGBColor rgb;


    auto transform = cmsCreateTransform(cmyk_profile.h,


                                        TYPE_CMYK_DBL,


                                        gray_profile.h,


                                        TYPE_RGB_DBL,


                                        ri2lcms.at(CAPY_RI_RELATIVE_COLORIMETRIC),


                                        0);


    cmsDoTransform(transform, &cmyk, &rgb, 1);


    cmsDeleteTransform(transform);


    return rgb;


}





DeviceGrayColor PdfColorConverter::to_gray(const DeviceRGBColor &rgb) {


    DeviceGrayColor gray;


    auto transform = cmsCreateTransform(rgb_profile.h,


                                        TYPE_RGB_DBL,


                                        gray_profile.h,


                                        TYPE_GRAY_DBL,


                                        ri2lcms.at(CAPY_RI_RELATIVE_COLORIMETRIC),


                                        0);


    cmsDoTransform(transform, &rgb, &gray, 1);


    cmsDeleteTransform(transform);


    return gray;


}





DeviceGrayColor PdfColorConverter::to_gray(const DeviceCMYKColor &cmyk) {


    DeviceGrayColor gray;


    auto transform = cmsCreateTransform(cmyk_profile.h,


                                        TYPE_CMYK_DBL,


                                        gray_profile.h,


                                        TYPE_GRAY_DBL,


                                        ri2lcms.at(CAPY_RI_RELATIVE_COLORIMETRIC),


                                        0);


    cmsDoTransform(transform, &cmyk, &gray, 1);


    cmsDeleteTransform(transform);


    return gray;


}





rvoe<DeviceCMYKColor> PdfColorConverter::to_cmyk(const DeviceRGBColor &rgb) {


    if(!cmyk_profile.h) {


        RETERR(NoCmykProfile);


    }


    DeviceCMYKColor cmyk;


    double buf[4]; // PDF uses values [0, 1] but littlecms seems to use [0, 100].


    auto transform = cmsCreateTransform(rgb_profile.h,


                                        TYPE_RGB_DBL,


                                        cmyk_profile.h,


                                        TYPE_CMYK_DBL,


                                        ri2lcms.at(CAPY_RI_RELATIVE_COLORIMETRIC),


                                        0);


    cmsDoTransform(transform, &rgb, &buf, 1);


    cmyk.c = buf[0] / 100.0;


    cmyk.m = buf[1] / 100.0;


    cmyk.y = buf[2] / 100.0;


    cmyk.k = buf[3] / 100.0;


    cmsDeleteTransform(transform);


    return cmyk;


}





std::string PdfColorConverter::rgb_pixels_to_gray(std::string_view rgb_data) {


    assert(rgb_data.size() % 3 == 0);


    const int32_t num_pixels = (int32_t)rgb_data.size() / 3;


    std::string converted_pixels(num_pixels, '\0');


    auto transform = cmsCreateTransform(rgb_profile.h,


                                        TYPE_RGB_8,


                                        gray_profile.h,


                                        TYPE_GRAY_8,


                                        ri2lcms.at(CAPY_RI_RELATIVE_COLORIMETRIC),


                                        0);


    cmsDoTransform(transform, rgb_data.data(), converted_pixels.data(), num_pixels);


    cmsDeleteTransform(transform);


    return converted_pixels;


}





rvoe<std::string> PdfColorConverter::rgb_pixels_to_cmyk(std::string_view rgb_data) {


    if(!cmyk_profile.h) {


        RETERR(NoCmykProfile);


    }


    assert(rgb_data.size() % 3 == 0);


    const int32_t num_pixels = (int32_t)rgb_data.size() / 3;


    std::string converted_pixels(num_pixels * 4, '\0');


    auto transform = cmsCreateTransform(rgb_profile.h,


                                        TYPE_RGB_8,


                                        cmyk_profile.h,


                                        TYPE_CMYK_8,


                                        ri2lcms.at(CAPY_RI_RELATIVE_COLORIMETRIC),


                                        0);


    cmsDoTransform(transform, rgb_data.data(), converted_pixels.data(), num_pixels);


    cmsDeleteTransform(transform);


    return converted_pixels;


}





rvoe<int> PdfColorConverter::get_num_channels(std::string_view icc_data) const {


    cmsHPROFILE h = cmsOpenProfileFromMem(icc_data.data(), icc_data.size());


    if(!h) {


        RETERR(InvalidICCProfile);


    }


    auto num_channels = (int32_t)cmsChannelsOf(cmsGetColorSpace(h));


    cmsCloseProfile(h);


    return num_channels;


}





} // namespace capypdf
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/*
 * Copyright 2022 Jussi Pakkanen
 *
 * 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.
 */

#pragma once

#include <pdfcommon.hpp>
#include <string_view>
#include <string>
#include <expected>
#include <filesystem>

// To avoid pulling all of LittleCMS in this file.
typedef void *cmsHPROFILE;

namespace capypdf {

struct LcmsHolder {
    cmsHPROFILE h;

    LcmsHolder() : h(nullptr) {}
    explicit LcmsHolder(cmsHPROFILE h) : h(h) {}
    explicit LcmsHolder(LcmsHolder &&o) : h(o.h) { o.h = nullptr; }
    ~LcmsHolder();
    void deallocate();

    LcmsHolder &operator=(const LcmsHolder &) = delete;
    LcmsHolder &operator=(LcmsHolder &&o) {
        if(this == &o) {
            return *this;
        }
        deallocate();
        h = o.h;
        o.h = nullptr;
        return *this;
    }
};

class PdfColorConverter {
public:
    static rvoe<PdfColorConverter> construct(const std::filesystem::path &rgb_profile_fname,
                                             const std::filesystem::path &gray_profile_fname,
                                             const std::filesystem::path &cmyk_profile_fname);

    PdfColorConverter(PdfColorConverter &&o) = default;
    ~PdfColorConverter();

    DeviceRGBColor to_rgb(const DeviceCMYKColor &cmyk);

    DeviceGrayColor to_gray(const DeviceRGBColor &rgb);
    DeviceGrayColor to_gray(const DeviceCMYKColor &cmyk);
    rvoe<DeviceCMYKColor> to_cmyk(const DeviceRGBColor &rgb);

    std::string rgb_pixels_to_gray(std::string_view rgb_data);
    rvoe<std::string> rgb_pixels_to_cmyk(std::string_view rgb_data);

    const std::string &get_rgb() const { return rgb_profile_data; }
    const std::string &get_gray() const { return gray_profile_data; }
    const std::string &get_cmyk() const { return cmyk_profile_data; }

    rvoe<int> get_num_channels(std::string_view icc_data) const;

    PdfColorConverter &operator=(PdfColorConverter &&o) = default;

private:
    PdfColorConverter();
    LcmsHolder rgb_profile;
    LcmsHolder gray_profile;
    LcmsHolder cmyk_profile;

    std::string rgb_profile_data, gray_profile_data, cmyk_profile_data;
    // FIXME, store transforms so that they don't get recreated all the time.
};

} // namespace capypdf
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/*


 * Copyright 2022-2023 Jussi Pakkanen


 *


 * Licensed under the Apache License, Version 2.0 (the "License");


 * you may not use this file except in compliance with the License.


 * You may obtain a copy of the License at


 *


 *     http://www.apache.org/licenses/LICENSE-2.0


 *


 * Unless required by applicable law or agreed to in writing, software


 * distributed under the License is distributed on an "AS IS" BASIS,


 * WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.


 * See the License for the specific language governing permissions and


 * limitations under the License.


 */





#include <pdfcommon.hpp>


#include <utils.hpp>


#include <cassert>





namespace capypdf {





namespace {





struct UtfDecodeStep {


    uint32_t byte1_data_mask;


    uint32_t num_subsequent_bytes;


};





uint32_t unpack_one(const unsigned char *valid_utf8, const UtfDecodeStep &par) {


    const uint32_t byte1 = uint32_t(*valid_utf8);


    const uint32_t subsequent_data_mask = 0b111111;


    const uint32_t subsequent_num_data_bits = 6;





    uint32_t unpacked = byte1 & par.byte1_data_mask;


    for(uint32_t i = 0; i < par.num_subsequent_bytes; ++i) {


        unpacked <<= subsequent_num_data_bits;


        const uint32_t subsequent = uint32_t((unsigned char)valid_utf8[1 + i]);


        assert((unpacked & subsequent_data_mask) == 0);


        unpacked |= subsequent & subsequent_data_mask;


    }





    return unpacked;


}





} // namespace





rvoe<u8string> u8string::from_cstr(const char *cstr) {


    if(!is_valid_utf8(cstr)) {


        RETERR(BadUtf8);


    }


    return u8string(cstr);


}





CodepointIterator::CharInfo CodepointIterator::extract_one_codepoint(const unsigned char *buf) {


    UtfDecodeStep par;


    // clang-format off


    const uint32_t twobyte_header_mask    = 0b11100000;


    const uint32_t twobyte_header_value   = 0b11000000;


    const uint32_t threebyte_header_mask  = 0b11110000;


    const uint32_t threebyte_header_value = 0b11100000;


    const uint32_t fourbyte_header_mask   = 0b11111000;


    const uint32_t fourbyte_header_value  = 0b11110000;


    // clang-format on


    const uint32_t code = uint32_t((unsigned char)buf[0]);


    if(code < 0x80) {


        return CharInfo{code, 1};


    } else if((code & twobyte_header_mask) == twobyte_header_value) {


        par.byte1_data_mask = 0b11111;


        par.num_subsequent_bytes = 1;


    } else if((code & threebyte_header_mask) == threebyte_header_value) {


        par.byte1_data_mask = 0b1111;


        par.num_subsequent_bytes = 2;


    } else if((code & fourbyte_header_mask) == fourbyte_header_value) {


        par.byte1_data_mask = 0b111;


        par.num_subsequent_bytes = 3;


    } else {


        std::abort();


    }


    return CharInfo{unpack_one(buf, par), par.num_subsequent_bytes};


}





} // namespace capypdf
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/*
 * Copyright 2022-2023 Jussi Pakkanen
 *
 * 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.
 */

#pragma once

#include <capypdf.h>
#include <errorhandling.hpp>

#include <optional>
#include <vector>
#include <array>
#include <string>
#include <string_view>
#include <functional>
#include <variant>

#include <cstdint>
#include <cmath>

// This macro must not be used from within a namespace.
#define DEF_BASIC_OPERATORS(TNAME)                                                                 \
    inline bool operator==(const TNAME &object_number_1, const TNAME &object_number_2) {           \
        return object_number_1.id == object_number_2.id;                                           \
    }                                                                                              \
                                                                                                   \
    inline std::strong_ordering operator<=>(const TNAME &object_number_1,                          \
                                            const TNAME &object_number_2) {                        \
        return object_number_1.id <=> object_number_2.id;                                          \
    }                                                                                              \
                                                                                                   \
    template<> struct std::hash<TNAME> {                                                           \
        std::size_t operator()(const TNAME &tobj) const noexcept {                                 \
            return std::hash<int32_t>{}(tobj.id);                                                  \
        }                                                                                          \
    }

DEF_BASIC_OPERATORS(CapyPDF_ImageId);

DEF_BASIC_OPERATORS(CapyPDF_FontId);

DEF_BASIC_OPERATORS(CapyPDF_IccColorSpaceId);

DEF_BASIC_OPERATORS(CapyPDF_FormXObjectId);

DEF_BASIC_OPERATORS(CapyPDF_FormWidgetId);

DEF_BASIC_OPERATORS(CapyPDF_AnnotationId);

DEF_BASIC_OPERATORS(CapyPDF_StructureItemId);

DEF_BASIC_OPERATORS(CapyPDF_OptionalContentGroupId);

DEF_BASIC_OPERATORS(CapyPDF_TransparencyGroupId);

namespace capypdf {

// Does not check if the given buffer is valid UTF-8.
// If it is not, UB ensues.
class CodepointIterator {
public:
    struct CharInfo {
        uint32_t codepoint;
        uint32_t byte_count;
    };

    using iterator_category = std::forward_iterator_tag;
    using difference_type = std::ptrdiff_t;
    using value_type = uint32_t;
    using pointer = const uint32_t *;
    using reference = const uint32_t &;

    CodepointIterator(const unsigned char *utf8_string) : buf{utf8_string} {}
    CodepointIterator(const CodepointIterator &) = default;
    CodepointIterator(CodepointIterator &&) = default;

    reference operator*() {
        compute_char_info();
        return char_info.value().codepoint;
    }

    pointer operator->() {
        compute_char_info();
        return &char_info.value().codepoint;
    }
    CodepointIterator &operator++() {
        compute_char_info();
        buf += char_info.value().byte_count;
        char_info.reset();
        return *this;
    }
    CodepointIterator operator++(int) {
        compute_char_info();
        CodepointIterator rval{*this};
        ++(*this);
        return rval;
    }

    bool operator==(const CodepointIterator &o) const { return buf == o.buf; }
    bool operator!=(const CodepointIterator &o) const { return !(*this == o); }

private:
    void compute_char_info() {
        if(char_info) {
            return;
        }
        char_info = extract_one_codepoint(buf);
    };

    CharInfo extract_one_codepoint(const unsigned char *buf);
    const unsigned char *buf;
    std::optional<CharInfo> char_info;
};

class u8string {
public:
    u8string() = default;
    u8string(u8string &&o) = default;
    u8string(const u8string &o) = default;

    std::string_view sv() const { return buf; }

    static rvoe<u8string> from_cstr(const char *cstr);
    static rvoe<u8string> from_cstr(const std::string &str) {
        return u8string::from_cstr(str.c_str());
    }

    bool empty() const { return buf.empty(); }

    CodepointIterator begin() const {
        return CodepointIterator((const unsigned char *)buf.c_str());
    }

    CodepointIterator end() const {
        return CodepointIterator((const unsigned char *)buf.c_str() + buf.size());
    }

    u8string &operator=(u8string &&o) = default;
    u8string &operator=(const u8string &o) = default;

private:
    explicit u8string(const char *prevalidated_utf8) : buf(prevalidated_utf8) {}
    std::string buf;
};

struct PdfBox {
    double x{};
    double y{};
    double w{};
    double h{};

    static PdfBox a4() { return PdfBox{0, 0, 595.28, 841.89}; }
};

struct PdfRectangle {
    double x1{};
    double y1{};
    double x2{};
    double y2{};

    static PdfRectangle a4() { return PdfRectangle{0, 0, 595.28, 841.89}; }
};

struct Point {
    double x, y;
};

class LimitDouble {
public:
    LimitDouble() : value(minval) {}

    // No "explicit" because we want the following to work for convenience:
    // DeviceRGBColor{0.0, 0.3, 1.0}
    LimitDouble(double new_val) : value(new_val) { clamp(); }

    double v() const { return value; }

    LimitDouble &operator=(double d) {
        value = d;
        clamp();
        return *this;
    }

private:
    constexpr static double maxval = 1.0;
    constexpr static double minval = 0.0;

    void clamp() {
        if(std::isnan(value)) {
            value = minval;
        } else if(value < minval) {
            value = minval;
        } else if(value > maxval) {
            value = maxval;
        }
    }

    double value;
};

// Every resource type has its own id type to avoid
// accidentally mixing them up.

struct PatternId {
    int32_t id;
};

struct LabId {
    int32_t id;
};

struct PageId {
    int32_t id;
};

// Named and ordered according to PDF spec 2.0 section 8.4.5, table 57
struct GraphicsState {
    std::optional<double> LW;
    std::optional<CapyPDF_Line_Cap> LC;
    std::optional<CapyPDF_Line_Join> LJ;
    std::optional<double> ML;
    // std::optional<DashArray> D;
    std::optional<CapyPDF_Rendering_Intent> RI;
    std::optional<bool> OP;
    std::optional<bool> op;
    std::optional<int32_t> OPM;
    // std::optional<FontSomething> Font;
    // std::optional<std::string> BG;
    // std::optional<std::string> BG2;
    // std::optional<std::string> UCR;
    // std::optional<std::string> UCR2;
    // std::optional<std::string> TR;
    // std::optional<std::string> TR2;
    // std::optional<str::string> HT;
    std::optional<double> FL;
    std::optional<double> SM;
    std::optional<bool> SA;
    std::optional<CapyPDF_Blend_Mode> BM;
    // std::optional<std::string> SMask;
    std::optional<LimitDouble> CA;
    std::optional<LimitDouble> ca;
    std::optional<bool> AIS;
    std::optional<bool> TK;
    // std::optional<CapyPDF_BlackPointComp> UseBlackPtComp;
    //  std::optional<Point> HTO;
};

struct DeviceRGBColor {
    LimitDouble r;
    LimitDouble g;
    LimitDouble b;
};

struct DeviceGrayColor {
    LimitDouble v;
};

struct DeviceCMYKColor {
    LimitDouble c;
    LimitDouble m;
    LimitDouble y;
    LimitDouble k;
};

struct LabColor {
    LabId id;
    double l;
    double a;
    double b;
};

struct ICCColor {
    CapyPDF_IccColorSpaceId id;
    std::vector<double> values;
};

struct SeparationColor {
    CapyPDF_SeparationId id;
    LimitDouble v;
};

typedef std::variant<DeviceRGBColor,
                     DeviceGrayColor,
                     DeviceCMYKColor,
                     ICCColor,
                     LabColor,
                     SeparationColor,
                     PatternId>
    Color;

struct LabColorSpace {
    double xw, yw, zw;
    double amin, amax, bmin, bmax;

    static LabColorSpace cielab_1976_D65() {
        LabColorSpace cl;
        cl.xw = 0.9505;
        cl.yw = 1.0;
        cl.zw = 1.089;

        cl.amin = -128;
        cl.amax = 127;
        cl.bmin = -128;
        cl.bmax = 127;
        return cl;
    }
};

struct FunctionType2 {
    std::vector<double> domain;
    Color C0;
    Color C1;
    double n;
};

// Linear
struct ShadingType2 {
    CapyPDF_Colorspace colorspace;
    double x0, y0, x1, y1;
    CapyPDF_FunctionId function;
    bool extend0, extend1;
};

// Radial
struct ShadingType3 {
    CapyPDF_Colorspace colorspace;
    double x0, y0, r0, x1, y1, r1;
    CapyPDF_FunctionId function;
    bool extend0, extend1;
};

// Gouraud

struct ShadingPoint {
    Point p;
    Color c;
};

struct ShadingElement {
    ShadingPoint sp;
    int32_t flag;
};

struct ShadingType4 {
    std::vector<ShadingElement> elements;
    double minx;
    double miny;
    double maxx;
    double maxy;
    CapyPDF_Colorspace colorspace = CAPY_CS_DEVICE_RGB;

    void start_strip(const ShadingPoint &v0, const ShadingPoint &v1, const ShadingPoint &v2) {
        elements.emplace_back(ShadingElement{v0, 0});
        elements.emplace_back(ShadingElement{v1, 0});
        elements.emplace_back(ShadingElement{v2, 0});
    }

    void extend_strip(const ShadingPoint &v, int flag) {
        // assert(flag == 1 || flag == 2);
        elements.emplace_back(ShadingElement{v, flag});
    }
};

struct FullCoonsPatch {
    std::array<Point, 12> p;
    std::array<Color, 4> c;
};

struct ContinuationCoonsPatch {
    int flag;
    std::array<Point, 8> p;
    std::array<Color, 2> c;
};

typedef std::variant<FullCoonsPatch, ContinuationCoonsPatch> CoonsPatches;

struct ShadingType6 {
    std::vector<CoonsPatches> elements;
    double minx = 0;
    double miny = 0;
    double maxx = 200;
    double maxy = 200;
    CapyPDF_Colorspace colorspace = CAPY_CS_DEVICE_RGB;
};

struct TextStateParameters {
    std::optional<double> char_spacing;
    std::optional<double> word_spacing;
    std::optional<double> horizontal_scaling;
    std::optional<double> leading;
    std::optional<CapyPDF_Text_Mode> render_mode;
    std::optional<double> rise;
    // Knockout can only be set with gs.
};

struct FontSubset {
    CapyPDF_FontId fid;
    int32_t subset_id;

    bool operator==(const FontSubset &other) const {
        return fid.id == other.fid.id && subset_id == other.subset_id;
    }

    bool operator!=(const FontSubset &other) const { return !(*this == other); }
};

extern const std::array<const char *, 4> rendering_intent_names;

struct Transition {
    std::optional<CapyPDF_Transition_Type> type;
    std::optional<double> duration;
    std::optional<bool> Dm;    // true is horizontal
    std::optional<bool> M;     // true is inward
    std::optional<int32_t> Di; // FIXME, turn into an enum and add none
    std::optional<double> SS;
    std::optional<bool> B;
};

struct OptionalContentGroup {
    std::string name;
    // std::string intent;
    //  Usage usage;
};

struct TransparencyGroupExtra {
    // Additional values in transparency group dictionary.
    // std::string cs?
    std::optional<bool> I;
    std::optional<bool> K;
};

struct SubPageNavigation {
    CapyPDF_OptionalContentGroupId id;
    std::optional<Transition> tr;
    // backwards transition
};

struct RasterImageMetadata {
    int32_t w = 0;
    int32_t h = 0;
    int32_t pixel_depth = 8;
    int32_t alpha_depth = 0;
    CapyPDF_Image_Interpolation interp = CAPY_INTERPOLATION_AUTO;
    CapyPDF_Colorspace cs = CAPY_CS_DEVICE_RGB;
    // RI to use for color conversion if needed.
    // CapyPDF_Rendering_Intent ri = CAPY_RI_PERCEPTUAL;
};

struct RasterImage {
    RasterImageMetadata md;
    std::string pixels;
    std::string alpha;
    std::string icc_profile; // std::variant<std::monostate, std::string, CapyPDF_IccColorSpaceId>;
    // CapyPDF_Compression pixel_compression;
    // CapyPDF_Compression alpha_compression;
};

struct jpg_image {
    int32_t w;
    int32_t h;
    std::string file_contents;
};

} // namespace capypdf
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capypdf-0.7.0/src/pdfdocument.cpp

/*


 * Copyright 2023 Jussi Pakkanen


 *


 * Licensed under the Apache License, Version 2.0 (the "License");


 * you may not use this file except in compliance with the License.


 * You may obtain a copy of the License at


 *


 *     http://www.apache.org/licenses/LICENSE-2.0


 *


 * Unless required by applicable law or agreed to in writing, software


 * distributed under the License is distributed on an "AS IS" BASIS,


 * WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.


 * See the License for the specific language governing permissions and


 * limitations under the License.


 */





#include <pdfdocument.hpp>


#include <utils.hpp>


#include <pdfdrawcontext.hpp>





#include <cassert>


#include <array>


#include <map>


#include <bit>


#include <filesystem>


#include <algorithm>


#include <fmt/core.h>


#include <ft2build.h>


#include <variant>


#include FT_FREETYPE_H


#include FT_FONT_FORMATS_H


#include FT_OPENTYPE_VALIDATE_H





namespace capypdf {





namespace {





std::array<const char *, 3> intentnames{"/GTS_PDFX", "/GTS_PDFA", "/ISO_PDFE"};





std::array<const char *, 12> transition_names{


    "/Split",


    "/Blinds",


    "/Box",


    "/Wipe",


    "/Dissolve",


    "/Glitter",


    "/R",


    "/Fly",


    "/Push",


    "/Cover",


    "/Uncover",


    "/Fade",


};





FT_Error guarded_face_close(FT_Face face) {


    // Freetype segfaults if you give it a null pointer.


    if(face) {


        return FT_Done_Face(face);


    }


    return 0;


}





const char PDF_header[] = "%PDF-1.7\n%\xe5\xf6\xc4\xd6\n";





const std::array<const char *, 14> font_names{


    "Times-Roman",


    "Helvetica",


    "Courier",


    "Symbol",


    "Times-Roman-Bold",


    "Helvetica-Bold",


    "Courier-Bold",


    "ZapfDingbats",


    "Times-Italic",


    "Helvetica-Oblique",


    "Courier-Oblique",


    "Times-BoldItalic",


    "Helvetica-BoldOblique",


    "Courier-BoldOblique",


};





const std::array<const char *, 16> blend_mode_names{


    "Normal",


    "Multiply",


    "Screen",


    "Overlay",


    "Darken",


    "Lighten",


    "ColorDodge",


    "ColorBurn",


    "HardLight",


    "SoftLight",


    "Difference",


    "Exclusion",


    "Hue",


    "Saturation",


    "Color",


    "Luminosity",


};





const std::array<const char *, 3> colorspace_names{


    "/DeviceRGB",


    "/DeviceGray",


    "/DeviceCMYK",


};





void write_rectangle(auto &appender, const char *boxname, const capypdf::PdfRectangle &box) {


    fmt::format_to(


        appender, "  /{} [ {:f} {:f} {:f} {:f} ]\n", boxname, box.x1, box.y1, box.x2, box.y2);


}





std::string fontname2pdfname(std::string_view original) {


    std::string out;


    out.reserve(original.size());


    for(const auto c : original) {


        if(c == ' ') {


            continue;


        }


        if(c == '\\') {


            continue;


        }


        out += c;


    }


    // FIXME: might need to escape other special characters as well.


    return out;


}





std::string subsetfontname2pdfname(std::string_view original, const int32_t subset_number) {


    std::string out;


    const int bufsize = 10;


    char buf[bufsize];


    snprintf(buf, bufsize, "%06d", subset_number);


    for(int i = 0; i < 6; ++i) {


        out += 'A' + (buf[i] - '0');


    }


    out += "+";


    out += fontname2pdfname(original);


    return out;


}





rvoe<std::string> build_subset_width_array(FT_Face face,


                                           const std::vector<capypdf::TTGlyphs> &glyphs) {


    std::string arr{"[ "};


    auto bi = std::back_inserter(arr);


    const auto load_flags = FT_LOAD_NO_SCALE | FT_LOAD_LINEAR_DESIGN | FT_LOAD_NO_HINTING;


    for(const auto glyph : glyphs) {


        const auto glyph_id = capypdf::font_id_for_glyph(face, glyph);


        FT_Pos horiadvance = 0;


        if(glyph_id != 0) {


            auto error = FT_Load_Glyph(face, glyph_id, load_flags);


            if(error != 0) {


                RETERR(FreeTypeError);


            }


            horiadvance = face->glyph->metrics.horiAdvance;


        }


        // I don't know if this is correct or not, but it worked with all fonts I had.


        //


        // Determined via debugging empirism.


        fmt::format_to(bi, "{} ", (int32_t)(double(horiadvance) * 1000 / face->units_per_EM));


    }


    arr += "]";


    return arr;


}





std::string create_subset_cmap(const std::vector<capypdf::TTGlyphs> &glyphs) {


    std::string buf = fmt::format(R"(/CIDInit/ProcSet findresource begin


12 dict begin


begincmap


/CIDSystemInfo<<


/Registry (Adobe)


/Ordering (UCS)


/Supplement 0


>> def


/CMapName/Adobe-Identity-UCS def


/CMapType 2 def


1 begincodespacerange


<00> <FF>


endcodespacerange


{} beginbfchar


)",


                                  glyphs.size() - 1);


    // Glyph zero is not mapped.


    auto appender = std::back_inserter(buf);


    for(size_t i = 1; i < glyphs.size(); ++i) {


        const auto &g = glyphs[i];


        uint32_t unicode_codepoint = 0;


        if(std::holds_alternative<capypdf::RegularGlyph>(g)) {


            unicode_codepoint = std::get<capypdf::RegularGlyph>(g).unicode_codepoint;


        }


        fmt::format_to(appender, "<{:02X}> <{:04X}>\n", i, unicode_codepoint);


    }


    buf += R"(endbfchar


endcmap


CMapName currentdict /CMap defineresource pop


end


end


)";


    return buf;


}





template<typename T> rvoe<NoReturnValue> append_floatvalue(std::string &buf, double v) {


    if(v < 0 || v > 1.0) {


        RETERR(ColorOutOfRange);


    }


    T cval = std::numeric_limits<T>::max() * v;


    cval = std::byteswap(cval);


    const char *ptr = (const char *)(&cval);


    buf.append(ptr, ptr + sizeof(T));


    return NoReturnValue{};


}





rvoe<std::string> serialize_shade4(const ShadingType4 &shade) {


    std::string s;


    for(const auto &e : shade.elements) {


        double xratio = (e.sp.p.x - shade.minx) / (shade.maxx - shade.minx);


        double yratio = (e.sp.p.y - shade.miny) / (shade.maxy - shade.miny);


        char flag = (char)e.flag;


        assert(flag >= 0 && flag < 3);


        const char *ptr;


        ptr = (const char *)(&flag);


        s.append(ptr, ptr + sizeof(char));


        ERCV(append_floatvalue<uint32_t>(s, xratio));


        ERCV(append_floatvalue<uint32_t>(s, yratio));





        if(std::holds_alternative<DeviceRGBColor>(e.sp.c)) {


            if(shade.colorspace != CAPY_CS_DEVICE_RGB) {


                RETERR(ColorspaceMismatch);


            }


            const auto &c = std::get<DeviceRGBColor>(e.sp.c);


            ERCV(append_floatvalue<uint16_t>(s, c.r.v()));


            ERCV(append_floatvalue<uint16_t>(s, c.g.v()));


            ERCV(append_floatvalue<uint16_t>(s, c.b.v()));


        } else if(std::holds_alternative<DeviceGrayColor>(e.sp.c)) {


            if(shade.colorspace != CAPY_CS_DEVICE_GRAY) {


                RETERR(ColorspaceMismatch);


            }


            const auto &c = std::get<DeviceGrayColor>(e.sp.c);


            ERCV(append_floatvalue<uint16_t>(s, c.v.v()));


        } else if(std::holds_alternative<DeviceCMYKColor>(e.sp.c)) {


            if(shade.colorspace != CAPY_CS_DEVICE_CMYK) {


                RETERR(ColorspaceMismatch);


            }


            const auto &c = std::get<DeviceCMYKColor>(e.sp.c);


            ERCV(append_floatvalue<uint16_t>(s, c.c.v()));


            ERCV(append_floatvalue<uint16_t>(s, c.m.v()));


            ERCV(append_floatvalue<uint16_t>(s, c.y.v()));


            ERCV(append_floatvalue<uint16_t>(s, c.k.v()));


        } else {


            fprintf(stderr, "Color space not supported yet.");


            std::abort();


        }


    }


    return std::move(s);


}





rvoe<std::string> serialize_shade6(const ShadingType6 &shade) {


    std::string s;


    for(const auto &eh : shade.elements) {


        if(!std::holds_alternative<FullCoonsPatch>(eh)) {


            fprintf(stderr, "Continuation patches not yet supported.\n");


            std::abort();


        }


        const auto &e = std::get<FullCoonsPatch>(eh);


        char flag = 0; //(char)e.flag;


        assert(flag >= 0 && flag < 3);


        const char *ptr;


        ptr = (const char *)(&flag);


        s.append(ptr, ptr + sizeof(char));





        for(const auto &p : e.p) {


            double xratio = (p.x - shade.minx) / (shade.maxx - shade.minx);


            double yratio = (p.y - shade.miny) / (shade.maxy - shade.miny);





            ERCV(append_floatvalue<uint32_t>(s, xratio));


            ERCV(append_floatvalue<uint32_t>(s, yratio));


        }


        for(const auto &colorobj : e.c) {


            if(shade.colorspace == CAPY_CS_DEVICE_RGB) {


                if(!std::holds_alternative<DeviceRGBColor>(colorobj)) {


                    RETERR(ColorspaceMismatch);


                }


                const auto &c = std::get<DeviceRGBColor>(colorobj);


                ERCV(append_floatvalue<uint16_t>(s, c.r.v()));


                ERCV(append_floatvalue<uint16_t>(s, c.g.v()));


                ERCV(append_floatvalue<uint16_t>(s, c.b.v()));


            } else if(shade.colorspace == CAPY_CS_DEVICE_GRAY) {


                if(!std::holds_alternative<DeviceGrayColor>(colorobj)) {


                    RETERR(ColorspaceMismatch);


                }


                const auto &c = std::get<DeviceGrayColor>(colorobj);


                ERCV(append_floatvalue<uint16_t>(s, c.v.v()));


            } else if(shade.colorspace == CAPY_CS_DEVICE_CMYK) {


                if(!std::holds_alternative<DeviceCMYKColor>(colorobj)) {


                    RETERR(ColorspaceMismatch);


                }


                const auto &c = std::get<DeviceCMYKColor>(colorobj);


                ERCV(append_floatvalue<uint16_t>(s, c.c.v()));


                ERCV(append_floatvalue<uint16_t>(s, c.m.v()));


                ERCV(append_floatvalue<uint16_t>(s, c.y.v()));


                ERCV(append_floatvalue<uint16_t>(s, c.k.v()));


            } else {


                fprintf(stderr, "Color space not yet supported.\n");


                std::abort();


            }


        }


    }


    return s;


}





void serialize_trans(std::back_insert_iterator<std::string> buf_append,


                     const Transition &t,


                     std::string_view indent) {


    fmt::format_to(buf_append, "{}/Trans <<\n", indent);


    if(t.type) {


        fmt::format_to(buf_append, "{}  /S {}\n", indent, transition_names.at((int32_t)*t.type));


    }


    if(t.duration) {


        fmt::format_to(buf_append, "{}  /D {:f}\n", indent, *t.duration);


    }


    if(t.Dm) {


        fmt::format_to(buf_append, "{}  /Dm {}\n", indent, *t.Dm ? "/H" : "/V");


    }


    if(t.Di) {


        fmt::format_to(buf_append, "{}  /Di {}\n", indent, *t.Di);


    }


    if(t.M) {


        fmt::format_to(buf_append, "{}  /M {}\n", indent, *t.M ? "/I" : "/O");


    }


    if(t.SS) {


        fmt::format_to(buf_append, "{}  /SS {:f}\n", indent, *t.SS);


    }


    if(t.B) {


        fmt::format_to(buf_append, "{}  /B {}\n", indent, *t.B ? "true" : "false");


    }


    fmt::format_to(buf_append, "{}>>\n", indent);


}





int32_t num_channels_for(const CapyPDF_Colorspace cs) {


    switch(cs) {


    case CAPY_CS_DEVICE_RGB:


        return 3;


    case CAPY_CS_DEVICE_GRAY:


        return 1;


    case CAPY_CS_DEVICE_CMYK:


        return 4;


    }


    std::abort();


}





void color2numbers(std::back_insert_iterator<std::string> &app, const Color &c) {


    if(std::holds_alternative<DeviceRGBColor>(c)) {


        const auto &rgb = std::get<DeviceRGBColor>(c);


        fmt::format_to(app, "{} {} {}", rgb.r.v(), rgb.g.v(), rgb.b.v());


    } else if(std::holds_alternative<DeviceGrayColor>(c)) {


        const auto &gray = std::get<DeviceGrayColor>(c);


        fmt::format_to(app, "{}", gray.v.v());


    } else if(std::holds_alternative<DeviceCMYKColor>(c)) {


        const auto &cmyk = std::get<DeviceCMYKColor>(c);


        fmt::format_to(app, "{} {} {} {}", cmyk.c.v(), cmyk.m.v(), cmyk.y.v(), cmyk.k.v());


    } else {


        fprintf(stderr, "Colorspace not supported yet.\n");


        std::abort();


    }


}





} // namespace





const std::array<const char *, 4> rendering_intent_names{


    "RelativeColorimetric",


    "AbsoluteColorimetric",


    "Saturation",


    "Perceptual",


};





rvoe<PdfDocument> PdfDocument::construct(const PdfGenerationData &d, PdfColorConverter cm) {


    PdfDocument newdoc(d, std::move(cm));


    ERCV(newdoc.init());


    return std::move(newdoc);


}





PdfDocument::PdfDocument(const PdfGenerationData &d, PdfColorConverter cm)


    : opts{d}, cm{std::move(cm)} {}





rvoe<NoReturnValue> PdfDocument::init() {


    // PDF uses 1-based indexing so add a dummy thing in this vector


    // to make PDF and vector indices are the same.


    document_objects.emplace_back(DummyIndexZero{});


    generate_info_object();


    if(opts.output_colorspace == CAPY_CS_DEVICE_CMYK) {


        create_separation("All", DeviceCMYKColor{1.0, 1.0, 1.0, 1.0});


    }


    switch(opts.output_colorspace) {


    case CAPY_CS_DEVICE_RGB:


        if(!cm.get_rgb().empty()) {


            output_profile = store_icc_profile(cm.get_rgb(), 3);


        }


        break;


    case CAPY_CS_DEVICE_GRAY:


        if(!cm.get_gray().empty()) {


            output_profile = store_icc_profile(cm.get_gray(), 1);


        }


        break;


    case CAPY_CS_DEVICE_CMYK:


        if(cm.get_cmyk().empty()) {


            RETERR(OutputProfileMissing);


        }


        output_profile = store_icc_profile(cm.get_cmyk(), 4);


        break;


    }


    page_group_object = create_page_group();


    document_objects.push_back(DelayedPages{});


    pages_object = document_objects.size() - 1;


    if(opts.subtype) {


        if(!output_profile) {


            RETERR(OutputProfileMissing);


        }


        if(opts.intent_condition_identifier.empty()) {


            RETERR(MissingIntentIdentifier);


        }


        create_output_intent();


    }


    return NoReturnValue{};


}





int32_t PdfDocument::create_page_group() {


    std::string buf = fmt::format(R"(<<


  /S /Transparency


  /CS {}


>>


)",


                                  colorspace_names.at((int)opts.output_colorspace));


    return add_object(FullPDFObject{std::move(buf), ""});


}





rvoe<NoReturnValue>


PdfDocument::add_page(std::string resource_data,


                      std::string page_data,


                      const PageProperties &custom_props,


                      const std::unordered_set<CapyPDF_FormWidgetId> &fws,


                      const std::unordered_set<CapyPDF_AnnotationId> &annots,


                      const std::unordered_set<CapyPDF_StructureItemId> &structs,


                      const std::optional<Transition> &transition,


                      const std::vector<SubPageNavigation> &subnav) {


    for(const auto &a : fws) {


        if(form_use.find(a) != form_use.cend()) {


            RETERR(AnnotationReuse);


        }


    }


    for(const auto &a : annots) {


        if(annotation_use.find(a) != annotation_use.cend()) {


            RETERR(AnnotationReuse);


        }


    }


    for(const auto &s : structs) {


        if(structure_use.find(s) != structure_use.cend()) {


            RETERR(StructureReuse);


        }


    }


    const auto resource_num = add_object(FullPDFObject{std::move(resource_data), ""});


    const auto commands_num = add_object(FullPDFObject{std::move(page_data), ""});


    DelayedPage p;


    p.page_num = (int32_t)pages.size();


    p.custom_props = custom_props;


    for(const auto &a : fws) {


        p.used_form_widgets.push_back(a);


    }


    for(const auto &a : annots) {


        p.used_annotations.push_back(CapyPDF_AnnotationId{a});


    }


    p.transition = transition;


    if(!subnav.empty()) {


        p.subnav_root = create_subnavigation(subnav);


    }


    const auto page_num = add_object(std::move(p));


    for(const auto &fw : fws) {


        form_use[fw] = page_num;


    }


    for(const auto &a : annots) {


        annotation_use[a] = page_num;


    }


    for(const auto &s : structs) {


        structure_use[s] = page_num;


    }


    pages.emplace_back(PageOffsets{resource_num, commands_num, page_num});


    return NoReturnValue{};


}





void PdfDocument::add_form_xobject(std::string xobj_dict, std::string xobj_stream) {


    const auto xobj_num = add_object(FullPDFObject{std::move(xobj_dict), std::move(xobj_stream)});





    form_xobjects.emplace_back(FormXObjectInfo{xobj_num});


}





int32_t PdfDocument::create_subnavigation(const std::vector<SubPageNavigation> &subnav) {


    assert(!subnav.empty());


    const int32_t root_obj = document_objects.size();


    {


        std::string rootbuf{


            R"(<<


  /Type /NavNode


  /NA <<


    /S /SetOCGState


    /State [ /OFF


)"};


        auto rootapp = std::back_inserter(rootbuf);


        for(const auto &i : subnav) {


            fmt::format_to(rootapp, "      {} 0 R\n", ocg_object_number(i.id));


        }


        rootbuf += "    ]\n  >>\n";


        fmt::format_to(rootapp, "  /Next {} 0 R\n", root_obj + 1);


        rootbuf += R"(  /PA <<


    /S /SetOCGState


    /State [ /ON


)";


        for(const auto &i : subnav) {


            fmt::format_to(rootapp, "      {} 0 R\n", ocg_object_number(i.id));


        }


        rootbuf += "    ]\n  >>\n";


        fmt::format_to(rootapp, "  /Prev {} 0 R\n>>\n", root_obj + 1 + subnav.size());





        add_object(FullPDFObject{std::move(rootbuf), ""});


    }


    int32_t first_obj = document_objects.size();





    for(size_t i = 0; i < subnav.size(); ++i) {


        const auto &sn = subnav[i];


        std::string buf = R"(<<


  /Type /NavNode


)";


        auto app = std::back_inserter(buf);


        buf += "  /NA  <<\n";


        fmt::format_to(app,


                       R"(    /S /SetOCGState


    /State [ /ON {} 0 R ]


)",


                       ocg_object_number(sn.id));


        if(sn.tr) {


            buf += R"(    /Next <<


      /S /Trans


)";


            serialize_trans(app, *sn.tr, "      ");


            buf += "    >>\n";


        }





        buf += "  >>\n";


        fmt::format_to(app, "  /Next {} 0 R\n", first_obj + i + 1);


        if(i > 0) {


            fmt::format_to(app,


                           R"(  /PA <<


    /S /SetOCGState


    /State [ /OFF {} 0 R ]


  >>


)",


                           ocg_object_number(subnav[i - 1].id));


            fmt::format_to(app, "  /Prev {} 0 R\n", first_obj + i - 1);


        }


        buf += ">>\n";


        add_object(FullPDFObject{std::move(buf), ""});


    }


    add_object(FullPDFObject{fmt::format(R"(<<


  /Type /NavNode


  /PA <<


    /S /SetOCGState


    /State [ /OFF {} 0 R ]


  >>


  /Prev {} 0 R


>>


)",


                                         ocg_object_number(subnav.back().id),


                                         first_obj + subnav.size() - 1),


                             ""});


    return root_obj;


}





int32_t PdfDocument::add_object(ObjectType object) {


    auto object_num = (int32_t)document_objects.size();


    document_objects.push_back(std::move(object));


    return object_num;


}





rvoe<CapyPDF_SeparationId> PdfDocument::create_separation(std::string_view name,


                                                          const DeviceCMYKColor &fallback) {


    if(!is_ascii(name)) {


        RETERR(NotASCII);


    }





    std::string stream = fmt::format(R"({{ dup {} mul


exch {} exch dup {} mul


exch {} mul


}}


)",


                                     fallback.c.v(),


                                     fallback.m.v(),


                                     fallback.y.v(),


                                     fallback.k.v());


    std::string buf = fmt::format(R"(<<


  /FunctionType 4


  /Domain [ 0.0 1.0 ]


  /Range [ 0.0 1.0 0.0 1.0 0.0 1.0 0.0 1.0 ]


  /Length {}


>>


)",


                                  stream.length(),


                                  stream);


    auto fn_num = add_object(FullPDFObject{buf, std::move(stream)});


    buf.clear();


    fmt::format_to(std::back_inserter(buf),


                   R"([


  /Separation


    /{}


    /DeviceCMYK


    {} 0 R


]


)",


                   name,


                   fn_num);


    separation_objects.push_back(add_object(FullPDFObject{buf, ""}));


    return CapyPDF_SeparationId{(int32_t)separation_objects.size() - 1};


}





LabId PdfDocument::add_lab_colorspace(const LabColorSpace &lab) {


    std::string buf = fmt::format(


        R"([ /Lab


  <<


    /WhitePoint [ {:f} {:f} {:f} ]


    /Range [ {:f} {:f} {:f} {:f} ]


  >>


]


)",


        lab.xw,


        lab.yw,


        lab.zw,


        lab.amin,


        lab.amax,


        lab.bmin,


        lab.bmax);





    add_object(FullPDFObject{std::move(buf), {}});


    return LabId{(int32_t)document_objects.size() - 1};


}





rvoe<CapyPDF_IccColorSpaceId> PdfDocument::load_icc_file(const std::filesystem::path &fname) {


    ERC(contents, load_file(fname));


    const auto iccid = find_icc_profile(contents);


    if(iccid) {


        return *iccid;


    }


    ERC(num_channels, cm.get_num_channels(contents));


    return store_icc_profile(contents, num_channels);


}





void PdfDocument::pad_subset_fonts() {


    const uint32_t SPACE = ' ';


    const uint32_t max_count = 100;





    for(auto &sf : fonts) {


        auto &subsetter = sf.subsets;


        assert(subsetter.num_subsets() > 0);


        const auto subset_id = subsetter.num_subsets() - 1;


        if(subsetter.get_subset(subset_id).size() > SPACE) {


            continue;


        }


        // Try to add glyphs until the subset has 32 elements.


        bool padding_succeeded = false;


        for(uint32_t i = 0; i < max_count; ++i) {


            if(subsetter.get_subset(subset_id).size() == SPACE) {


                padding_succeeded = true;


                break;


            }


            const auto cur_glyph_codepoint = '!' + i;


            subsetter.get_glyph_subset(cur_glyph_codepoint);


        }


        if(!padding_succeeded) {


            fprintf(stderr, "Font subset padding failed.\n");


            std::abort();


        }


        subsetter.unchecked_insert_glyph_to_last_subset(' ');


        assert(subsetter.get_subset(subset_id).size() == SPACE + 1);


    }


}





rvoe<NoReturnValue> PdfDocument::write_to_file(FILE *output_file) {


    assert(ofile == nullptr);


    ofile = output_file;


    try {


        auto rc = write_to_file_impl();


        ofile = nullptr;


        return rc;


    } catch(...) {


        ofile = nullptr;


        throw;


    }


}





rvoe<NoReturnValue> PdfDocument::write_to_file_impl() {


    ERCV(write_header());


    ERCV(create_catalog());


    pad_subset_fonts();


    ERC(object_offsets, write_objects());


    const int64_t xref_offset = ftell(ofile);


    ERCV(write_cross_reference_table(object_offsets));


    ERCV(write_trailer(xref_offset));


    return NoReturnValue{};


}





rvoe<NoReturnValue> PdfDocument::write_delayed_page(const DelayedPage &dp) {


    std::string buf;





    auto buf_append = std::back_inserter(buf);


    auto &p = pages.at(dp.page_num);


    fmt::format_to(buf_append,


                   R"(<<


  /Type /Page


  /Parent {} 0 R


  /Group {} 0 R


  /LastModified {}


)",


                   pages_object,


                   page_group_object,


                   current_date_string());


    PageProperties current_props = opts.default_page_properties.merge_with(dp.custom_props);


    write_rectangle(buf_append, "MediaBox", *current_props.mediabox);





    if(current_props.cropbox) {


        write_rectangle(buf_append, "CropBox", *current_props.cropbox);


    }


    if(current_props.bleedbox) {


        write_rectangle(buf_append, "BleedBox", *current_props.bleedbox);


    }


    if(current_props.trimbox) {


        write_rectangle(buf_append, "TrimBox", *current_props.trimbox);


    }


    if(current_props.artbox) {


        write_rectangle(buf_append, "ArtBox", *current_props.artbox);


    }





    if(current_props.user_unit) {


        fmt::format_to(buf_append, "  /UserUnit {:f}\n", *current_props.user_unit);


    }





    fmt::format_to(buf_append,


                   R"(  /Contents {} 0 R


  /Resources {} 0 R


)",


                   p.commands_obj_num,


                   p.resource_obj_num);





    if(!dp.used_form_widgets.empty() || !dp.used_annotations.empty()) {


        buf += "  /Annots [\n";


        for(const auto &a : dp.used_form_widgets) {


            fmt::format_to(buf_append, "    {} 0 R\n", form_widgets.at(a.id));


        }


        for(const auto &a : dp.used_annotations) {


            fmt::format_to(buf_append, "    {} 0 R\n", annotations.at(a.id));


        }


        buf += "  ]\n";


    }


    if(dp.transition) {


        const auto &t = *dp.transition;


        serialize_trans(buf_append, t, "  ");


    }





    if(dp.subnav_root) {


        fmt::format_to(buf_append, "  /PresSteps {} 0 R\n", dp.subnav_root.value());


    }


    buf += ">>\n";





    return write_finished_object(p.page_obj_num, buf, "");


}





rvoe<NoReturnValue> PdfDocument::write_pages_root() {


    std::string buf;


    auto buf_append = std::back_inserter(buf);


    buf = fmt::format(R"(<<


  /Type /Pages


  /Kids [


)");


    for(const auto &i : pages) {


        fmt::format_to(buf_append, "    {} 0 R\n", i.page_obj_num);


    }


    fmt::format_to(buf_append, "  ]\n  /Count {}\n>>\n", pages.size());


    return write_finished_object(pages_object, buf, "");


}





rvoe<int32_t> PdfDocument::create_name_dict() {


    assert(!embedded_files.empty());


    std::string buf = fmt::format(R"(<<


/EmbeddedFiles <<


  /Limits [ (embobj{:05}) (embojb{:05}) ]


  /Names [


)",


                                  0,


                                  embedded_files.size() - 1);


    auto app = std::back_inserter(buf);


    for(size_t i = 0; i < embedded_files.size(); ++i) {


        fmt::format_to(app, "    (embobj{:06}) {} 0 R\n", i, embedded_files[i].filespec_obj);


    }


    buf += "  ]\n>>\n";


    return add_object(FullPDFObject{std::move(buf), ""});


}





rvoe<NoReturnValue> PdfDocument::create_catalog() {


    std::string buf;


    auto app = std::back_inserter(buf);


    std::string outline;


    std::string name;


    std::string structure;





    if(!embedded_files.empty()) {


        ERC(names, create_name_dict());


        name = fmt::format("  /Names {} 0 R\n", names);


    }


    if(!outlines.items.empty()) {


        ERC(outlines, create_outlines());


        outline = fmt::format("  /Outlines {} 0 R\n", outlines);


    }


    if(!structure_items.empty()) {


        create_structure_root_dict();


        structure = fmt::format("  /StructureTreeRoot {} 0 R\n", *structure_root_object);


    }


    fmt::format_to(app,


                   R"(<<


  /Type /Catalog


  /Pages {} 0 R


)",


                   pages_object);


    if(!outline.empty()) {


        buf += outline;


    }


    if(!name.empty()) {


        buf += name;


    }


    if(!structure.empty()) {


        buf += structure;


    }


    if(output_intent_object) {


        fmt::format_to(app, "  /OutputIntents [ {} 0 R ]\n", *output_intent_object);


    }


    if(!form_use.empty()) {


        buf += R"(  /AcroForm <<


    /Fields [


)";


        for(const auto &i : form_widgets) {


            fmt::format_to(app, "      {} 0 R\n", i);


        }


        buf += "      ]\n  >>\n";


        buf += "  /NeedAppearances true\n";


    }


    if(!ocg_items.empty()) {


        buf += R"(  /OCProperties <<


    /OCGs [


)";


        for(const auto &o : ocg_items) {


            fmt::format_to(app, "      {} 0 R\n", o);


        }


        buf += "    ]\n";


        buf += "    /D << /BaseState /ON >>\n";


        buf += "  >>\n";


    }


    buf += ">>\n";


    add_object(FullPDFObject{buf, ""});


    return NoReturnValue{};


}





void PdfDocument::create_output_intent() {


    std::string buf;


    assert(output_profile);


    assert(opts.subtype);


    buf = fmt::format(R"(<<


  /Type /OutputIntent


  /S {}


  /OutputConditionIdentifier {}


  /DestOutputProfile {} 0 R


>>


)",


                      intentnames.at((int)*opts.subtype),


                      pdfstring_quote(opts.intent_condition_identifier),


                      icc_profiles.at(output_profile->id).stream_num);


    output_intent_object = add_object(FullPDFObject{buf, ""});


}





rvoe<int32_t> PdfDocument::create_outlines() {


    int32_t first_obj_num = (int32_t)document_objects.size();


    int32_t catalog_obj_num = first_obj_num + (int32_t)outlines.items.size();


    for(int32_t cur_id = 0; cur_id < (int32_t)outlines.items.size(); ++cur_id) {


        const auto &cur_obj = outlines.items[cur_id];


        ERC(titlestr, utf8_to_pdfmetastr(cur_obj.title));


        auto parent_id = outlines.parent.at(cur_id);


        const auto &siblings = outlines.children.at(parent_id);


        std::string oitem = fmt::format(R"(<<


  /Title {}


  /Dest [ {} 0 R /XYZ null null null]


)",


                                        titlestr,


                                        pages.at(cur_obj.dest.id).page_obj_num);


        auto app = std::back_inserter(oitem);


        if(siblings.size() > 1) {


            auto loc = std::find(siblings.begin(), siblings.end(), cur_id);


            assert(loc != siblings.end());


            if(loc != siblings.begin()) {


                auto prevloc = loc;


                --prevloc;


                fmt::format_to(app, "  /Prev {} 0 R\n", first_obj_num + *prevloc);


            }


            auto nextloc = loc;


            nextloc++;


            if(nextloc != siblings.end()) {


                fmt::format_to(app, "  /Next {} 0 R\n", first_obj_num + *nextloc);


            }


        }


        auto childs = outlines.children.find(cur_id);


        if(childs != outlines.children.end()) {


            const auto &children = childs->second;


            fmt::format_to(app, "  /First {} 0 R\n", first_obj_num + children.front());


            fmt::format_to(app, "  /Last {} 0 R\n", first_obj_num + children.back());


            fmt::format_to(app, "  /Count {}\n", -(int32_t)children.size());


        }


        /*


        if(node_counts[cur_id] > 0) {


            fmt::format_to(app, "  /Count {}\n", -node_counts[cur_id]);


        }*/


        fmt::format_to(app,


                       "  /Parent {} 0 R\n>>",


                       parent_id >= 0 ? first_obj_num + parent_id : catalog_obj_num);


        add_object(FullPDFObject{std::move(oitem), ""});


    }


    const auto &top_level = outlines.children.at(-1);


    std::string buf = fmt::format(R"(<<


  /Type /Outlines


  /First {} 0 R


  /Last {} 0 R


  /Count {}


>>


)",


                                  first_obj_num + top_level.front(),


                                  first_obj_num + top_level.back(),


                                  outlines.children.at(-1).size());





    assert(catalog_obj_num == (int32_t)document_objects.size());


    // FIXME: add output intents here. PDF spec 14.11.5


    return add_object(FullPDFObject{std::move(buf), ""});


}





void PdfDocument::create_structure_root_dict() {


    std::string buf;


    std::optional<CapyPDF_StructureItemId> rootobj;





    for(int32_t i = 0; i < (int32_t)structure_items.size(); ++i) {


        if(!structure_items[i].parent) {


            rootobj = CapyPDF_StructureItemId{i};


            break;


        }


        // FIXME, check that there is only one.


    }


    assert(rootobj);


    // /ParentTree


    buf = fmt::format(R"(<<


  /Type /StructTreeRoot


  /K [ {} 0 R ]


>>


)",


                      structure_items[rootobj->id].obj_id);


    structure_root_object = add_object(FullPDFObject{buf, ""});


}





rvoe<NoReturnValue>


PdfDocument::write_cross_reference_table(const std::vector<uint64_t> &object_offsets) {


    std::string buf;


    auto app = std::back_inserter(buf);


    fmt::format_to(app,


                   R"(xref


0 {}


)",


                   object_offsets.size());


    bool first = true;


    for(const auto &i : object_offsets) {


        if(first) {


            buf += "0000000000 65535 f \n"; // The end of line whitespace is significant.


            first = false;


        } else {


            fmt::format_to(app, "{:010} 00000 n \n", i);


        }


    }


    return write_bytes(buf);


}





rvoe<NoReturnValue> PdfDocument::write_trailer(int64_t xref_offset) {


    const int32_t info = 1;                           // Info object is the first printed.


    const int32_t root = document_objects.size() - 1; // Root object is the last one printed.


    std::string buf;


    auto documentid = create_trailer_id();


    fmt::format_to(std::back_inserter(buf),


                   R"(trailer


<<


  /Size {}


  /Root {} 0 R


  /Info {} 0 R


  /ID [{}{}]


>>


startxref


{}


%%EOF


)",


                   document_objects.size(),


                   root,


                   info,


                   documentid,


                   documentid,


                   xref_offset);


    return write_bytes(buf);


}





rvoe<std::vector<uint64_t>> PdfDocument::write_objects() {


    size_t i = 0;


    auto visitor = overloaded{


        [](DummyIndexZero &) -> rvoe<NoReturnValue> { return NoReturnValue{}; },





        [&](const FullPDFObject &pobj) -> rvoe<NoReturnValue> {


            ERCV(write_finished_object(i, pobj.dictionary, pobj.stream));


            return NoReturnValue{};


        },





        [&](const DeflatePDFObject &pobj) -> rvoe<NoReturnValue> {


            ERC(compressed, flate_compress(pobj.stream));


            std::string dict = fmt::format("{}  /Filter /FlateDecode\n  /Length {}\n>>\n",


                                           pobj.unclosed_dictionary,


                                           compressed.size());


            ERCV(write_finished_object(i, dict, compressed));


            return NoReturnValue{};


        },





        [&](const DelayedSubsetFontData &ssfont) -> rvoe<NoReturnValue> {


            ERCV(write_subset_font_data(i, ssfont));


            return NoReturnValue{};


        },





        [&](const DelayedSubsetFontDescriptor &ssfontd) -> rvoe<NoReturnValue> {


            write_subset_font_descriptor(


                i, fonts.at(ssfontd.fid.id).fontdata, ssfontd.subfont_data_obj, ssfontd.subset_num);


            return NoReturnValue{};


        },





        [&](const DelayedSubsetCMap &sscmap) -> rvoe<NoReturnValue> {


            ERCV(write_subset_cmap(i, fonts.at(sscmap.fid.id), sscmap.subset_id));


            return NoReturnValue{};


        },





        [&](const DelayedSubsetFont &ssfont) -> rvoe<NoReturnValue> {


            ERCV(write_subset_font(i,


                                   fonts.at(ssfont.fid.id),


                                   0,


                                   ssfont.subfont_descriptor_obj,


                                   ssfont.subfont_cmap_obj));


            return NoReturnValue{};


        },





        [&](const DelayedPages &) -> rvoe<NoReturnValue> {


            ERCV(write_pages_root());


            return NoReturnValue{};


        },





        [&](const DelayedPage &dp) -> rvoe<NoReturnValue> {


            ERCV(write_delayed_page(dp));


            return NoReturnValue{};


        },





        [&](const DelayedCheckboxWidgetAnnotation &checkbox) -> rvoe<NoReturnValue> {


            ERCV(write_checkbox_widget(i, checkbox));


            return NoReturnValue{};


        },





        [&](const DelayedAnnotation &anno) -> rvoe<NoReturnValue> {


            ERCV(write_annotation(i, anno));


            return NoReturnValue{};


        },





        [&](const DelayedStructItem &si) -> rvoe<NoReturnValue> {


            ERCV(write_delayed_structure_item(i, si));


            return NoReturnValue{};


        },


    };





    std::vector<uint64_t> object_offsets;


    for(; i < document_objects.size(); ++i) {


        object_offsets.push_back(ftell(ofile));


        ERCV(std::visit(visitor, document_objects.at(i)));


    }


    return object_offsets;


}





rvoe<NoReturnValue> PdfDocument::write_subset_font_data(int32_t object_num,


                                                        const DelayedSubsetFontData &ssfont) {


    const auto &font = fonts.at(ssfont.fid.id);


    ERC(subset_font,


        font.subsets.generate_subset(


            font.fontdata.face.get(), font.fontdata.fontdata, ssfont.subset_id));





    ERC(compressed_bytes, flate_compress(subset_font));


    std::string dictbuf = fmt::format(R"(<<


  /Length {}


  /Length1 {}


  /Filter /FlateDecode


>>


)",


                                      compressed_bytes.size(),


                                      subset_font.size());


    ERCV(write_finished_object(object_num, dictbuf, compressed_bytes));


    return NoReturnValue{};


}





void PdfDocument::write_subset_font_descriptor(int32_t object_num,


                                               const TtfFont &font,


                                               int32_t font_data_obj,


                                               int32_t subset_number) {


    auto face = font.face.get();


    const uint32_t fflags = 4;


    auto objbuf = fmt::format(R"(<<


  /Type /FontDescriptor


  /FontName /{}


  /Flags {}


  /FontBBox [ {} {} {} {} ]


  /ItalicAngle {}


  /Ascent {}


  /Descent {}


  /CapHeight {}


  /StemV {}


  /FontFile2 {} 0 R


>>


)",


                              subsetfontname2pdfname(FT_Get_Postscript_Name(face), subset_number),


                              // face->family_name,


                              fflags,


                              face->bbox.xMin,


                              face->bbox.yMin,


                              face->bbox.xMax,


                              face->bbox.yMax,


                              0,               // Cairo always sets this to zero.


                              0,               // face->ascender,


                              0,               // face->descender,


                              face->bbox.yMax, // Copying what Cairo does.


                              80,              // Cairo always sets these to 80.


                              font_data_obj);


    write_finished_object(object_num, objbuf, "");


}





rvoe<NoReturnValue>


PdfDocument::write_subset_cmap(int32_t object_num, const FontThingy &font, int32_t subset_number) {


    auto cmap = create_subset_cmap(font.subsets.get_subset(subset_number));


    auto dict = fmt::format(R"(<<


  /Length {}


>>


)",


                            cmap.length());


    return write_finished_object(object_num, dict, cmap);


}





void PdfDocument::pad_subset_until_space(std::vector<TTGlyphs> &subset_glyphs) {


    const size_t max_count = 100;


    const uint32_t SPACE = ' ';


    if(subset_glyphs.size() > SPACE) {


        return;


    }


    bool padding_succeeded = false;


    for(uint32_t i = 0; i < max_count; ++i) {


        if(subset_glyphs.size() == SPACE) {


            padding_succeeded = true;


            break;


        }


        // Yes, this is O(n^2), but n is at most 31.


        const auto cur_glyph_codepoint = '!' + i;


        auto glfind = [cur_glyph_codepoint](const TTGlyphs &g) {


            return std::holds_alternative<RegularGlyph>(g) &&


                   std::get<RegularGlyph>(g).unicode_codepoint == cur_glyph_codepoint;


        };


        if(std::find_if(subset_glyphs.cbegin(), subset_glyphs.cend(), glfind) !=


           subset_glyphs.cend()) {


            continue;


        }


        subset_glyphs.emplace_back(RegularGlyph{cur_glyph_codepoint});


    }


    if(!padding_succeeded) {


        fprintf(stderr, "Font subset padding failed.\n");


        std::abort();


    }


    subset_glyphs.emplace_back(RegularGlyph{SPACE});


    assert(subset_glyphs.size() == SPACE + 1);


}





rvoe<NoReturnValue> PdfDocument::write_subset_font(int32_t object_num,


                                                   const FontThingy &font,


                                                   int32_t subset,


                                                   int32_t font_descriptor_obj,


                                                   int32_t tounicode_obj) {


    auto face = font.fontdata.face.get();


    const std::vector<TTGlyphs> &subset_glyphs = font.subsets.get_subset(subset);


    int32_t start_char = 0;


    int32_t end_char = subset_glyphs.size() - 1;


    ERC(width_arr, build_subset_width_array(face, subset_glyphs));


    auto objbuf = fmt::format(R"(<<


  /Type /Font


  /Subtype /TrueType


  /BaseFont /{}


  /FirstChar {}


  /LastChar {}


  /Widths {}


  /FontDescriptor {} 0 R


  /ToUnicode {} 0 R


>>


)",


                              subsetfontname2pdfname(FT_Get_Postscript_Name(face), subset),


                              start_char,


                              end_char,


                              width_arr,


                              font_descriptor_obj,


                              tounicode_obj);


    ERCV(write_finished_object(object_num, objbuf, ""));


    return NoReturnValue{};


}





rvoe<NoReturnValue>


PdfDocument::write_checkbox_widget(int obj_num, const DelayedCheckboxWidgetAnnotation &checkbox) {


    auto loc = form_use.find(checkbox.widget);


    if(loc == form_use.end()) {


        std::abort();


    }





    std::string dict = fmt::format(R"(<<


  /Type /Annot


  /Subtype /Widget


  /Rect [ {:f} {:f} {:f} {:f} ]


  /FT /Btn


  /P {} 0 R


  /T {}


  /V /Off


  /MK<</CA(8)>>


  /AP <<


    /N <<


      /Yes {} 0 R


      /Off {} 0 R


    >>


  >>


  /AS /Off


>>


)",


                                   checkbox.rect.x,


                                   checkbox.rect.y,


                                   checkbox.rect.w,


                                   checkbox.rect.h,


                                   loc->second,


                                   pdfstring_quote(checkbox.T),


                                   form_xobjects.at(checkbox.on.id).xobj_num,


                                   form_xobjects.at(checkbox.off.id).xobj_num);


    ERCV(write_finished_object(obj_num, dict, ""));


    return NoReturnValue{};


}





rvoe<NoReturnValue> PdfDocument::write_annotation(int obj_num,


                                                  const DelayedAnnotation &annotation) {


    auto loc = annotation_use.find(annotation.id);


    // It is ok for an annotation not to be used.





    std::string dict = fmt::format(R"(<<


  /Type /Annot


  /Rect [ {:f} {:f} {:f} {:f} ]


)",


                                   annotation.rect.x1,


                                   annotation.rect.y1,


                                   annotation.rect.x2,


                                   annotation.rect.y2);


    auto app = std::back_inserter(dict);


    if(loc != annotation_use.end()) {


        fmt::format_to(app, "  /P {} 0 R\n", loc->second);


    }


    if(std::holds_alternative<TextAnnotation>(annotation.sub)) {


        const auto &ta = std::get<TextAnnotation>(annotation.sub);


        fmt::format_to(app,


                       R"(  /Subtype /Text


  /Contents {}


)",


                       pdfstring_quote(ta.content));


    } else if(std::holds_alternative<FileAttachmentAnnotation>(annotation.sub)) {


        auto &faa = std::get<FileAttachmentAnnotation>(annotation.sub);





        fmt::format_to(app,


                       R"(  /Subtype /FileAttachment


  /FS {} 0 R


)",


                       embedded_files[faa.fileid.id].filespec_obj);


    } else if(std::holds_alternative<UriAnnotation>(annotation.sub)) {


        auto &ua = std::get<UriAnnotation>(annotation.sub);


        auto uri_as_str = pdfstring_quote(ua.uri);


        fmt::format_to(app,


                       R"(  /Subtype /Link


  /Contents {}


  /A <<


    /S /URI


    /URI {}


  >>


)",


                       uri_as_str,


                       uri_as_str);


    } else if(std::holds_alternative<ScreenAnnotation>(annotation.sub)) {


        auto &sa = std::get<ScreenAnnotation>(annotation.sub);


        int32_t media_filespec = embedded_files.at(sa.mediafile.id).filespec_obj;


        if(!sa.times) {


            fmt::format_to(app,


                           R"(  /Subtype /Screen


  /A <<


    /Type /Action


    /S /Rendition


    /OP 0


    /AN {} 0 R


    /R <<


      /Type /Rendition


      /S /MR


      /C <<


        /Type /MediaClip


        /CT ({})


        /S /MCD


        /D {} 0 R


        /P << /TF (TEMPALWAYS) >>


      >>


    >>


  >>


)",


                           obj_num,


                           sa.mimetype,


                           media_filespec);


        } else {


            // NOTE! This should work but does not. Acrobat reader will error


            // out if there are any entries in the MH dictionary, regardless whether they


            // are time or frame dictionaries.


            fmt::format_to(app,


                           R"(  /Subtype /Screen


  /A <<


    /Type /Action


    /S /Rendition


    /OP 0


    /AN {} 0 R


    /R <<


      /Type /Rendition


      /S /MR


      /C <<


        /Type /MediaClip


        /S /MCS


        /D <<


          /Type /MediaClip


          /CT ({})


          /S /MCD


          /D {} 0 R


          /P << /TF (TEMPALWAYS) >>


        >>


        /MH <<


          /B << /S /T /T << /S /S /V {:f} >> >>


          /E << /S /T /T << /S /S /V {:f} >> >>


        >>


      >>


    >>


  >>


)",


                           obj_num,


                           sa.mimetype,


                           media_filespec,


                           sa.times->starttime,


                           sa.times->endtime);


        }


    } else {


        std::abort();


    }


    dict += ">>\n";


    ERCV(write_finished_object(obj_num, dict, ""));


    return NoReturnValue{};


}





rvoe<NoReturnValue> PdfDocument::write_delayed_structure_item(int obj_num,


                                                              const DelayedStructItem &dsi) {


    std::vector<CapyPDF_StructureItemId> children;


    const auto &si = structure_items.at(dsi.sid.id);


    assert(structure_root_object);


    int32_t parent_object = *structure_root_object;


    if(si.parent) {


        parent_object = structure_items.at(si.parent->id).obj_id;


    }





    // Yes, this is O(n^2). I got lazy.


    for(int32_t i = 0; i < (int32_t)structure_items.size(); ++i) {


        if(structure_items[i].parent) {


            auto current_parent = structure_items.at(structure_items[i].parent->id).obj_id;


            if(current_parent == si.obj_id) {


                children.emplace_back(CapyPDF_StructureItemId{i});


            }


        }


    }


    std::string dict = fmt::format(R"(<<


  /Type /StructElem


  /S /{}


  /P {} 0 R


)",


                                   si.stype,


                                   parent_object);


    auto app = std::back_inserter(dict);


    if(!children.empty()) {


        dict += "  /K [\n";


        for(const auto &c : children) {


            fmt::format_to(app, "    {} 0 R\n", structure_items.at(c.id).obj_id);


        }


        dict += "  ]\n";


    }


    dict += ">>\n";


    ERCV(write_finished_object(obj_num, dict, ""));


    return NoReturnValue{};


}





rvoe<NoReturnValue> PdfDocument::write_finished_object(int32_t object_number,


                                                       std::string_view dict_data,


                                                       std::string_view stream_data) {


    std::string buf;


    auto appender = std::back_inserter(buf);


    fmt::format_to(appender, "{} 0 obj\n", object_number);


    buf += dict_data;


    if(!stream_data.empty()) {


        if(buf.back() != '\n') {


            buf += '\n';


        }


        buf += "stream\n";


        buf += stream_data;


        if(buf.back() != '\n') {


            buf += '\n';


        }


        buf += "endstream\n";


    }


    if(buf.back() != '\n') {


        buf += '\n';


    }


    buf += "endobj\n";


    return write_bytes(buf);


}





std::optional<CapyPDF_IccColorSpaceId> PdfDocument::find_icc_profile(std::string_view contents) {


    for(size_t i = 0; i < icc_profiles.size(); ++i) {


        const auto &stream_obj = document_objects.at(icc_profiles.at(i).stream_num);


        assert(std::holds_alternative<DeflatePDFObject>(stream_obj));


        const auto &stream_data = std::get<DeflatePDFObject>(stream_obj);


        if(stream_data.stream == contents) {


            return CapyPDF_IccColorSpaceId{(int32_t)i};


        }


    }


    return {};


}





CapyPDF_IccColorSpaceId PdfDocument::store_icc_profile(std::string_view contents,


                                                       int32_t num_channels) {


    auto existing = find_icc_profile(contents);


    assert(!existing);


    if(contents.empty()) {


        return CapyPDF_IccColorSpaceId{-1};


    }


    std::string buf;


    fmt::format_to(std::back_inserter(buf),


                   R"(<<


  /N {}


)",


                   num_channels);


    auto stream_obj_id = add_object(DeflatePDFObject{std::move(buf), std::string{contents}});


    auto obj_id =


        add_object(FullPDFObject{fmt::format("[ /ICCBased {} 0 R ]\n", stream_obj_id), ""});


    icc_profiles.emplace_back(IccInfo{stream_obj_id, obj_id, num_channels});


    return CapyPDF_IccColorSpaceId{(int32_t)icc_profiles.size() - 1};


}





rvoe<NoReturnValue> PdfDocument::write_bytes(const char *buf, size_t buf_size) {


    if(fwrite(buf, 1, buf_size, ofile) != buf_size) {


        perror(nullptr);


        RETERR(FileWriteError);


    }


    return NoReturnValue{};


}





rvoe<NoReturnValue> PdfDocument::write_header() {


    return write_bytes(PDF_header, strlen(PDF_header));


}





rvoe<NoReturnValue> PdfDocument::generate_info_object() {


    FullPDFObject obj_data;


    obj_data.dictionary = "<<\n";


    if(!opts.title.empty()) {


        obj_data.dictionary += "  /Title ";


        ERC(titlestr, utf8_to_pdfmetastr(opts.title));


        obj_data.dictionary += titlestr;


        obj_data.dictionary += "\n";


    }


    if(!opts.author.empty()) {


        obj_data.dictionary += "  /Author ";


        ERC(authorstr, utf8_to_pdfmetastr(opts.author));


        obj_data.dictionary += authorstr;


        obj_data.dictionary += "\n";


    }


    if(!opts.creator.empty()) {


        obj_data.dictionary += "  /Creator ";


        ERC(creatorstr, utf8_to_pdfmetastr(opts.creator));


        obj_data.dictionary += creatorstr;


        obj_data.dictionary += "\n";


    }


    obj_data.dictionary += "  /Producer (CapyPDF " CAPYPDF_VERSION_STR ")\n";


    obj_data.dictionary += "  /CreationDate ";


    obj_data.dictionary += current_date_string();


    obj_data.dictionary += '\n';


    obj_data.dictionary += "  /ModDate ";


    obj_data.dictionary += current_date_string();


    obj_data.dictionary += '\n';


    obj_data.dictionary += "  /Trapped /False\n";


    if(opts.subtype.value_or(CAPY_INTENT_SUBTYPE_PDFA) == CAPY_INTENT_SUBTYPE_PDFX) {


        obj_data.dictionary += "  /GTS_PDFXVersion (PDF/X-3:2003)\n";


    }


    obj_data.dictionary += ">>\n";


    add_object(std::move(obj_data));


    return NoReturnValue{};


}





CapyPDF_FontId PdfDocument::get_builtin_font_id(CapyPDF_Builtin_Fonts font) {


    auto it = builtin_fonts.find(font);


    if(it != builtin_fonts.end()) {


        return it->second;


    }


    std::string font_dict;


    fmt::format_to(std::back_inserter(font_dict),


                   R"(<<


  /Type /Font


  /Subtype /Type1


  /BaseFont /{}


>>


)",


                   font_names[font]);


    font_objects.push_back(FontInfo{-1, -1, add_object(FullPDFObject{font_dict, ""}), size_t(-1)});


    auto fontid = CapyPDF_FontId{(int32_t)font_objects.size() - 1};


    builtin_fonts[font] = fontid;


    return fontid;


}





uint32_t PdfDocument::glyph_for_codepoint(FT_Face face, uint32_t ucs4) {


    assert(face);


    return FT_Get_Char_Index(face, ucs4);


}





rvoe<SubsetGlyph> PdfDocument::get_subset_glyph(CapyPDF_FontId fid, uint32_t glyph) {


    SubsetGlyph fss;


    if(FT_Get_Char_Index(fonts.at(fid.id).fontdata.face.get(), glyph) == 0) {


        RETERR(MissingGlyph);


    }


    ERC(blub, fonts.at(fid.id).subsets.get_glyph_subset(glyph));


    fss.ss.fid = fid;


    fss.ss.subset_id = blub.subset;


    fss.glyph_id = blub.offset;


    return fss;


}





rvoe<CapyPDF_ImageId> PdfDocument::add_mask_image(RasterImage image) {


    if(image.md.cs != CAPY_CS_DEVICE_GRAY || image.md.pixel_depth != 1) {


        RETERR(UnsupportedFormat);


    }


    return add_image_object(image.md.w,


                            image.md.h,


                            image.md.pixel_depth,


                            image.md.interp,


                            image.md.cs,


                            std::optional<int32_t>{},


                            true,


                            image.pixels);


}





rvoe<CapyPDF_ImageId> PdfDocument::add_image(RasterImage image, bool is_mask) {


    if(image.md.w <= 0 || image.md.h <= 0) {


        RETERR(InvalidImageSize);


    }


    if(image.pixels.empty()) {


        RETERR(MissingPixels);


    }


    std::optional<int32_t> smask_id;


    if(is_mask && !image.alpha.empty()) {


        RETERR(MaskAndAlpha);


    }


    if(!image.alpha.empty()) {


        ERC(imobj,


            add_image_object(image.md.w,


                             image.md.h,


                             image.md.alpha_depth,


                             image.md.interp,


                             CAPY_CS_DEVICE_GRAY,


                             {},


                             false,


                             image.alpha));


        smask_id = image_info.at(imobj.id).obj;


    }


    if(!image.icc_profile.empty()) {


        auto icc_id = store_icc_profile(image.icc_profile, num_channels_for(image.md.cs));


        return add_image_object(image.md.w,


                                image.md.h,


                                image.md.pixel_depth,


                                image.md.interp,


                                icc_id,


                                smask_id,


                                is_mask,


                                image.pixels);


    }


    if(image.md.cs == CAPY_CS_DEVICE_GRAY) {


        // Grayscale images are always passed through directly.


        // FIXME, handle ICC profile.


        return add_image_object(image.md.w,


                                image.md.h,


                                image.md.pixel_depth,


                                image.md.interp,


                                image.md.cs,


                                smask_id,


                                is_mask,


                                image.pixels);


    }


    // Convert image to output colorspace if needed.


    switch(opts.output_colorspace) {


    case CAPY_CS_DEVICE_RGB:


        // FIXME, convert to RGB;


        assert(image.md.cs != CAPY_CS_DEVICE_GRAY);


        return add_image_object(image.md.w,


                                image.md.h,


                                image.md.pixel_depth,


                                image.md.interp,


                                image.md.cs,


                                smask_id,


                                is_mask,


                                image.pixels);


    case CAPY_CS_DEVICE_GRAY:


        assert(image.md.cs != CAPY_CS_DEVICE_GRAY);


        return add_image_object(image.md.w,


                                image.md.h,


                                image.md.pixel_depth,


                                image.md.interp,


                                image.md.cs,


                                smask_id,


                                is_mask,


                                image.pixels);


    case CAPY_CS_DEVICE_CMYK:


        assert(image.md.cs != CAPY_CS_DEVICE_GRAY);


        if(cm.get_cmyk().empty()) {


            RETERR(NoCmykProfile);


        }


        if(image.md.cs != CAPY_CS_DEVICE_CMYK) {


            // FIXME, convert to output format.


            RETERR(UnsupportedFormat);


        }


        return add_image_object(image.md.w,


                                image.md.h,


                                image.md.pixel_depth,


                                image.md.interp,


                                image.md.cs,


                                smask_id,


                                is_mask,


                                image.pixels);


    }


    RETERR(Unreachable);


}





rvoe<CapyPDF_ImageId> PdfDocument::add_image_object(int32_t w,


                                                    int32_t h,


                                                    int32_t bits_per_component,


                                                    CapyPDF_Image_Interpolation interpolate,


                                                    ColorspaceType colorspace,


                                                    std::optional<int32_t> smask_id,


                                                    bool is_mask,


                                                    std::string_view uncompressed_bytes) {


    std::string buf;


    auto app = std::back_inserter(buf);


    ERC(compressed, flate_compress(uncompressed_bytes));


    fmt::format_to(app,


                   R"(<<


  /Type /XObject


  /Subtype /Image


  /Width {}


  /Height {}


  /BitsPerComponent {}


  /Length {}


  /Filter /FlateDecode


)",


                   w,


                   h,


                   bits_per_component,


                   compressed.size());





    // Auto means don't specify the interpolation


    if(interpolate == CAPY_INTERPOLATION_PIXELATED) {


        buf += "  /Interpolate false\n";


    } else if(interpolate == CAPY_INTERPOLATION_SMOOTH) {


        buf += "  /Interpolate true\n";


    }





    // An image may only have ImageMask or ColorSpace key, not both.


    if(is_mask) {


        buf += "  /ImageMask true\n";


    } else {


        if(std::holds_alternative<CapyPDF_Colorspace>(colorspace)) {


            const auto &cs = std::get<CapyPDF_Colorspace>(colorspace);


            fmt::format_to(app, "  /ColorSpace {}\n", colorspace_names.at(cs));


        } else if(std::holds_alternative<CapyPDF_IccColorSpaceId>(colorspace)) {


            const auto &icc = std::get<CapyPDF_IccColorSpaceId>(colorspace);


            const auto icc_obj = icc_profiles.at(icc.id).object_num;


            fmt::format_to(app, "  /ColorSpace {} 0 R\n", icc_obj);


        } else {


            fprintf(stderr, "Unknown colorspace.");


            std::abort();


        }


    }


    if(smask_id) {


        fmt::format_to(app, "  /SMask {} 0 R\n", smask_id.value());


    }


    buf += ">>\n";


    auto im_id = add_object(FullPDFObject{std::move(buf), std::move(compressed)});


    image_info.emplace_back(ImageInfo{{w, h}, im_id});


    return CapyPDF_ImageId{(int32_t)image_info.size() - 1};


}





rvoe<CapyPDF_ImageId> PdfDocument::embed_jpg(jpg_image jpg,


                                             CapyPDF_Image_Interpolation interpolate) {


    std::string buf;


    fmt::format_to(std::back_inserter(buf),


                   R"(<<


  /Type /XObject


  /Subtype /Image


  /ColorSpace /DeviceRGB


  /Width {}


  /Height {}


  /BitsPerComponent 8


  /Length {}


  /Filter /DCTDecode


>>


)",


                   jpg.w,


                   jpg.h,


                   jpg.file_contents.length());





    // Auto means don't specify the interpolation


    if(interpolate == CAPY_INTERPOLATION_PIXELATED) {


        buf += "  /Interpolate false\n";


    } else if(interpolate == CAPY_INTERPOLATION_SMOOTH) {


        buf += "  /Interpolate true\n";


    }





    auto im_id = add_object(FullPDFObject{std::move(buf), std::move(jpg.file_contents)});


    image_info.emplace_back(ImageInfo{{jpg.w, jpg.h}, im_id});


    return CapyPDF_ImageId{(int32_t)image_info.size() - 1};


}





rvoe<CapyPDF_GraphicsStateId> PdfDocument::add_graphics_state(const GraphicsState &state) {


    const int32_t id = (int32_t)document_objects.size();


    std::string buf{


        R"(<<


  /Type /ExtGState


)"};


    auto resource_appender = std::back_inserter(buf);


    if(state.LW) {


        fmt::format_to(resource_appender, "  /LW {:f}\n", *state.LW);


    }


    if(state.LC) {


        fmt::format_to(resource_appender, "  /LC {}\n", (int)*state.LC);


    }


    if(state.LJ) {


        fmt::format_to(resource_appender, "  /LJ {}\n", (int)*state.LJ);


    }


    if(state.ML) {


        fmt::format_to(resource_appender, "  /ML {:f}\n", *state.ML);


    }


    if(state.RI) {


        fmt::format_to(


            resource_appender, "  /RenderingIntent /{}\n", rendering_intent_names.at(*state.RI));


    }


    if(state.OP) {


        fmt::format_to(resource_appender, "  /OP {}\n", *state.OP ? "true" : "false");


    }


    if(state.op) {


        fmt::format_to(resource_appender, "  /op {}\n", *state.op ? "true" : "false");


    }


    if(state.OPM) {


        fmt::format_to(resource_appender, "  /OPM {}\n", *state.OPM);


    }


    if(state.FL) {


        fmt::format_to(resource_appender, "  /FL {:f}\n", *state.FL);


    }


    if(state.SM) {


        fmt::format_to(resource_appender, "  /SM {:f}\n", *state.SM);


    }


    if(state.BM) {


        fmt::format_to(resource_appender, "  /BM /{}\n", blend_mode_names.at(*state.BM));


    }


    if(state.CA) {


        fmt::format_to(resource_appender, "  /CA {:f}\n", state.CA->v());


    }


    if(state.ca) {


        fmt::format_to(resource_appender, "  /ca {:f}\n", state.ca->v());


    }


    if(state.AIS) {


        fmt::format_to(resource_appender, "  /AIS {}\n", *state.AIS ? "true" : "false");


    }


    if(state.TK) {


        fmt::format_to(resource_appender, "  /TK {}\n", *state.TK ? "true" : "false");


    }


    buf += ">>\n";


    add_object(FullPDFObject{std::move(buf), {}});


    return CapyPDF_GraphicsStateId{id};


}





rvoe<CapyPDF_FunctionId> PdfDocument::add_function(const FunctionType2 &func) {


    const int functiontype = 2;


    if(func.C0.index() != func.C1.index()) {


        RETERR(ColorspaceMismatch);


    }


    std::string buf = fmt::format(


        R"(<<


  /FunctionType {}


  /N {}


)",


        functiontype,


        func.n);


    auto resource_appender = std::back_inserter(buf);





    buf += "  /Domain [ ";


    for(const auto d : func.domain) {


        fmt::format_to(resource_appender, "{} ", d);


    }


    buf += "]\n";


    buf += "  /C0 [ ";


    color2numbers(resource_appender, func.C0);


    buf += "]\n";


    buf += "  /C1 [ ";


    color2numbers(resource_appender, func.C1);


    buf += "]\n";


    buf += ">>\n";





    return CapyPDF_FunctionId{add_object(FullPDFObject{std::move(buf), {}})};


}





rvoe<CapyPDF_ShadingId> PdfDocument::add_shading(const ShadingType2 &shade) {


    const int shadingtype = 2;


    std::string buf = fmt::format(


        R"(<<


  /ShadingType {}


  /ColorSpace {}


  /Coords [ {:f} {:f} {:f} {:f} ]


  /Function {} 0 R


  /Extend [ {} {} ]


>>


)",


        shadingtype,


        colorspace_names.at((int)shade.colorspace),


        shade.x0,


        shade.y0,


        shade.x1,


        shade.y1,


        shade.function.id,


        shade.extend0 ? "true" : "false",


        shade.extend1 ? "true" : "false");





    return CapyPDF_ShadingId{add_object(FullPDFObject{std::move(buf), {}})};


}





rvoe<CapyPDF_ShadingId> PdfDocument::add_shading(const ShadingType3 &shade) {


    const int shadingtype = 3;


    std::string buf = fmt::format(


        R"(<<


  /ShadingType {}


  /ColorSpace {}


  /Coords [ {:f} {:f} {:f} {:f} {:f} {:f}]


  /Function {} 0 R


  /Extend [ {} {} ]


>>


)",


        shadingtype,


        colorspace_names.at((int)shade.colorspace),


        shade.x0,


        shade.y0,


        shade.r0,


        shade.x1,


        shade.y1,


        shade.r1,


        shade.function.id,


        shade.extend0 ? "true" : "false",


        shade.extend1 ? "true" : "false");





    return CapyPDF_ShadingId{add_object(FullPDFObject{std::move(buf), {}})};


}





rvoe<CapyPDF_ShadingId> PdfDocument::add_shading(const ShadingType4 &shade) {


    const int shadingtype = 4;


    ERC(serialized, serialize_shade4(shade));


    std::string buf = fmt::format(


        R"(<<


  /ShadingType {}


  /ColorSpace {}


  /BitsPerCoordinate 32


  /BitsPerComponent 16


  /BitsPerFlag 8


  /Length {}


  /Decode [


    {:f} {:f}


    {:f} {:f}


)",


        shadingtype,


        colorspace_names.at((int)shade.colorspace),


        serialized.length(),


        shade.minx,


        shade.maxx,


        shade.miny,


        shade.maxy);


    if(shade.colorspace == CAPY_CS_DEVICE_RGB) {


        buf += R"(    0 1


    0 1


    0 1


)";


    } else if(shade.colorspace == CAPY_CS_DEVICE_GRAY) {


        buf += "  0 1\n";


    } else if(shade.colorspace == CAPY_CS_DEVICE_CMYK) {


        buf += R"(    0 1


    0 1


    0 1


    0 1


)";


    } else {


        fprintf(stderr, "Color space not supported yet.\n");


        std::abort();


    }


    buf += "  ]\n>>\n";


    return CapyPDF_ShadingId{add_object(FullPDFObject{std::move(buf), std::move(serialized)})};


}





rvoe<CapyPDF_ShadingId> PdfDocument::add_shading(const ShadingType6 &shade) {


    const int shadingtype = 6;


    ERC(serialized, serialize_shade6(shade));


    std::string buf = fmt::format(


        R"(<<


  /ShadingType {}


  /ColorSpace {}


  /BitsPerCoordinate 32


  /BitsPerComponent 16


  /BitsPerFlag 8


  /Length {}


  /Decode [


    {:f} {:f}


    {:f} {:f}


)",


        shadingtype,


        colorspace_names.at((int)shade.colorspace),


        serialized.length(),


        shade.minx,


        shade.maxx,


        shade.miny,


        shade.maxy);


    if(shade.colorspace == CAPY_CS_DEVICE_RGB) {


        buf += R"(    0 1


    0 1


    0 1


)";


    } else if(shade.colorspace == CAPY_CS_DEVICE_GRAY) {


        buf += "  0 1\n";


    } else if(shade.colorspace == CAPY_CS_DEVICE_CMYK) {


        buf += R"(    0 1


    0 1


    0 1


    0 1


)";


    } else {


        fprintf(stderr, "Color space not supported yet.\n");


        std::abort();


    }


    buf += "  ]\n>>\n";





    return CapyPDF_ShadingId{add_object(FullPDFObject{std::move(buf), std::move(serialized)})};


}





PatternId PdfDocument::add_pattern(std::string_view pattern_dict, std::string_view commands) {


    return PatternId{add_object(FullPDFObject{std::string(pattern_dict), std::string(commands)})};


}





rvoe<CapyPDF_OutlineId> PdfDocument::add_outline(const u8string &title_utf8,


                                                 PageId dest,


                                                 std::optional<CapyPDF_OutlineId> parent) {


    const auto cur_id = (int32_t)outlines.items.size();


    const auto par_id = parent.value_or(CapyPDF_OutlineId{-1}).id;


    outlines.parent[cur_id] = par_id;


    outlines.children[par_id].push_back(cur_id);


    outlines.items.emplace_back(Outline{title_utf8, dest, parent});


    return CapyPDF_OutlineId{cur_id};


}





rvoe<CapyPDF_FormWidgetId> PdfDocument::create_form_checkbox(PdfBox loc,


                                                             CapyPDF_FormXObjectId onstate,


                                                             CapyPDF_FormXObjectId offstate,


                                                             std::string_view partial_name) {


    CHECK_INDEXNESS_V(onstate.id, form_xobjects);


    CHECK_INDEXNESS_V(offstate.id, form_xobjects);


    DelayedCheckboxWidgetAnnotation formobj{


        (int32_t)form_widgets.size(), loc, onstate, offstate, std::string{partial_name}};


    auto obj_id = add_object(std::move(formobj));


    form_widgets.push_back(obj_id);


    return CapyPDF_FormWidgetId{(int32_t)form_widgets.size() - 1};


}





rvoe<CapyPDF_EmbeddedFileId> PdfDocument::embed_file(const std::filesystem::path &fname) {


    ERC(contents, load_file(fname));


    std::string dict = fmt::format(R"(<<


  /Type /EmbeddedFile


  /Length {}


>>)",


                                   contents.size());


    auto fileobj_id = add_object(FullPDFObject{std::move(dict), std::move(contents)});


    dict = fmt::format(R"(<<


  /Type /Filespec


  /F {}


  /EF << /F {} 0 R >>


>>


)",


                       pdfstring_quote(fname.filename().string()),


                       fileobj_id);


    auto filespec_id = add_object(FullPDFObject{std::move(dict), ""});


    embedded_files.emplace_back(EmbeddedFileObject{filespec_id, fileobj_id});


    return CapyPDF_EmbeddedFileId{(int32_t)embedded_files.size() - 1};


}





rvoe<CapyPDF_AnnotationId> PdfDocument::create_annotation(PdfRectangle rect,


                                                          AnnotationSubType sub) {


    if(std::holds_alternative<UriAnnotation>(sub)) {


        auto &u = std::get<UriAnnotation>(sub);


        if(!is_ascii(u.uri)) {


            RETERR(UriNotAscii);


        }


    }


    auto annot_id = (int32_t)annotations.size();


    auto obj_id = add_object(DelayedAnnotation{annot_id, rect, std::move(sub)});


    annotations.push_back((int32_t)obj_id);


    return CapyPDF_AnnotationId{annot_id};


}





rvoe<CapyPDF_StructureItemId>


PdfDocument::add_structure_item(std::string_view stype,


                                std::optional<CapyPDF_StructureItemId> parent) {


    if(parent) {


        CHECK_INDEXNESS_V(parent->id, structure_items);


    }


    auto stritem_id = (int32_t)structure_items.size();


    auto obj_id = add_object(DelayedStructItem{stritem_id});


    structure_items.push_back(StructItem{obj_id, std::string(stype), parent});


    return CapyPDF_StructureItemId{(int32_t)structure_items.size() - 1};


}





rvoe<CapyPDF_OptionalContentGroupId>


PdfDocument::add_optional_content_group(const OptionalContentGroup &g) {


    auto id = add_object(FullPDFObject{fmt::format(R"(<<


  /Type /OCG


  /Name {}


>>


)",


                                                   pdfstring_quote(g.name)),


                                       ""});


    ocg_items.push_back(id);


    return CapyPDF_OptionalContentGroupId{(int32_t)ocg_items.size() - 1};


}





rvoe<CapyPDF_TransparencyGroupId>


PdfDocument::add_transparency_group(PdfDrawContext &ctx, const TransparencyGroupExtra *ex) {


    if(ctx.draw_context_type() != CAPY_DC_TRANSPARENCY_GROUP) {


        RETERR(InvalidDrawContextType);


    }


    if(ctx.marked_content_depth() != 0) {


        RETERR(UnclosedMarkedContent);


    }


    auto sc_var = ctx.serialize(ex);


    auto &d = std::get<SerializedXObject>(sc_var);


    auto objid = add_object(FullPDFObject{std::move(d.dict), std::move(d.stream)});


    transparency_groups.push_back(objid);


    return CapyPDF_TransparencyGroupId{(int32_t)transparency_groups.size() - 1};


}





std::optional<double>


PdfDocument::glyph_advance(CapyPDF_FontId fid, double pointsize, uint32_t codepoint) const {


    FT_Face face = fonts.at(fid.id).fontdata.face.get();


    FT_Set_Char_Size(face, 0, pointsize * 64, 300, 300);


    if(FT_Load_Char(face, codepoint, FT_LOAD_NO_HINTING | FT_LOAD_NO_BITMAP) != 0) {


        return {};


    }


    const auto font_unit_advance = face->glyph->metrics.horiAdvance;


    return (font_unit_advance / 64.0) / 300.0 * 72.0;


}





rvoe<CapyPDF_FontId> PdfDocument::load_font(FT_Library ft, const std::filesystem::path &fname) {


    ERC(fontdata, load_and_parse_truetype_font(fname));


    TtfFont ttf{std::unique_ptr<FT_FaceRec_, FT_Error (*)(FT_Face)>{nullptr, guarded_face_close},


                std::move(fontdata)};


    FT_Face face;


    auto error = FT_New_Face(ft, fname.string().c_str(), 0, &face);


    if(error) {


        // By default Freetype is compiled without


        // error strings. Yay!


        RETERR(FreeTypeError);


    }


    ttf.face.reset(face);





    const char *font_format = FT_Get_Font_Format(face);


    if(!font_format) {


        RETERR(UnsupportedFormat);


    }


    if(strcmp(font_format,


              "TrueType")) { // != 0 &&


                             // strcmp(font_format,


                             // "CFF") != 0) {


        fprintf(stderr,


                "Only TrueType fonts are supported. %s "


                "is a %s font.",


                fname.string().c_str(),


                font_format);


        RETERR(UnsupportedFormat);


    }


    FT_Bytes base = nullptr;


    error = FT_OpenType_Validate(face, FT_VALIDATE_BASE, &base, nullptr, nullptr, nullptr, nullptr);


    if(!error) {


        fprintf(stderr,


                "Font file %s is an OpenType font. "


                "Only TrueType "


                "fonts are supported. Freetype error "


                "%d.",


                fname.string().c_str(),


                error);


        RETERR(UnsupportedFormat);


    }


    auto font_source_id = fonts.size();


    ERC(fss, FontSubsetter::construct(fname, face));


    fonts.emplace_back(FontThingy{std::move(ttf), std::move(fss)});





    const int32_t subset_num = 0;


    auto subfont_data_obj =


        add_object(DelayedSubsetFontData{CapyPDF_FontId{(int32_t)font_source_id}, subset_num});


    auto subfont_descriptor_obj = add_object(DelayedSubsetFontDescriptor{


        CapyPDF_FontId{(int32_t)font_source_id}, subfont_data_obj, subset_num});


    auto subfont_cmap_obj =


        add_object(DelayedSubsetCMap{CapyPDF_FontId{(int32_t)font_source_id}, subset_num});


    auto subfont_obj = add_object(DelayedSubsetFont{


        CapyPDF_FontId{(int32_t)font_source_id}, subfont_descriptor_obj, subfont_cmap_obj});


    (void)subfont_obj;


    CapyPDF_FontId fid{(int32_t)fonts.size() - 1};


    font_objects.push_back(


        FontInfo{subfont_data_obj, subfont_descriptor_obj, subfont_obj, fonts.size() - 1});


    return fid;


}





} // namespace capypdf
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/*
 * Copyright 2023 Jussi Pakkanen
 *
 * 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.
 */

#pragma once

#include <filesystem>
#include <optional>
#include <pdfcommon.hpp>
#include <fontsubsetter.hpp>
#include <pdfcolorconverter.hpp>

#include <string_view>
#include <vector>
#include <expected>
#include <string>
#include <unordered_map>
#include <unordered_set>
#include <memory>
#include <variant>

// To avoid pulling all of LittleCMS in this file.
typedef void *cmsHPROFILE;
// Ditto for Freetype
typedef struct FT_LibraryRec_ *FT_Library;
typedef struct FT_FaceRec_ *FT_Face;
typedef int FT_Error;

FT_Error guarded_face_close(FT_Face face);

namespace capypdf {

struct TtfFont {
    std::unique_ptr<FT_FaceRec_, FT_Error (*)(FT_Face)> face;
    TrueTypeFontFile fontdata;
};

struct PageOffsets {
    int32_t resource_obj_num;
    int32_t commands_obj_num;
    int32_t page_obj_num;
};

struct ImageSize {
    int32_t w;
    int32_t h;
};

struct ImageInfo {
    ImageSize s;
    int32_t obj;
};

struct FormXObjectInfo {
    int32_t xobj_num;
};

struct FontInfo {
    int32_t font_file_obj;
    int32_t font_descriptor_obj;
    int32_t font_obj;
    size_t font_index_tmp;
};

struct PageProperties {
    std::optional<PdfRectangle> mediabox;
    std::optional<PdfRectangle> cropbox;
    std::optional<PdfRectangle> bleedbox;
    std::optional<PdfRectangle> trimbox;
    std::optional<PdfRectangle> artbox;

    std::optional<double> user_unit;

    PageProperties merge_with(const PageProperties &o) const {
        PageProperties result = *this;
        if(o.mediabox) {
            result.mediabox = o.mediabox;
        }
        if(o.cropbox) {
            result.cropbox = o.cropbox;
        }
        if(o.bleedbox) {
            result.bleedbox = o.bleedbox;
        }
        if(o.trimbox) {
            result.trimbox = o.trimbox;
        }
        if(o.artbox) {
            result.artbox = o.artbox;
        }

        if(o.user_unit) {
            result.user_unit = o.user_unit;
        }

        return result;
    }
};

struct DummyIndexZero {};

struct FullPDFObject {
    std::string dictionary;
    std::string stream;
};

struct DeflatePDFObject {
    std::string unclosed_dictionary;
    std::string stream;
};

struct DelayedSubsetFontData {
    CapyPDF_FontId fid;
    int32_t subset_id;
};

struct DelayedSubsetCMap {
    CapyPDF_FontId fid;
    int32_t subset_id;
};

struct DelayedSubsetFontDescriptor {
    CapyPDF_FontId fid;
    int32_t subfont_data_obj;
    int32_t subset_num;
};

struct DelayedSubsetFont {
    CapyPDF_FontId fid;
    int32_t subfont_descriptor_obj;
    int32_t subfont_cmap_obj;
};

struct DelayedPages {};

struct DelayedPage {
    int32_t page_num;
    std::vector<CapyPDF_FormWidgetId> used_form_widgets;
    std::vector<CapyPDF_AnnotationId> used_annotations;
    std::optional<Transition> transition;
    std::optional<int32_t> subnav_root;
    PageProperties custom_props;
};

struct SubsetGlyph {
    FontSubset ss;
    uint8_t glyph_id;
};

struct FontThingy {
    TtfFont fontdata;
    FontSubsetter subsets;
};

struct ColorProfiles {
    std::filesystem::path rgb_profile_file;
    std::filesystem::path gray_profile_file;
    std::filesystem::path cmyk_profile_file;
};

struct IccInfo {
    int32_t stream_num;
    int32_t object_num;
    int32_t num_channels;
};

struct PdfGenerationData {
    PdfGenerationData() { default_page_properties.mediabox = PdfRectangle::a4(); }

    PageProperties default_page_properties;
    u8string title;
    u8string author;
    u8string creator;
    CapyPDF_Colorspace output_colorspace = CAPY_CS_DEVICE_RGB;
    ColorProfiles prof;
    std::optional<CapyPDF_Intent_Subtype> subtype;
    std::string intent_condition_identifier;
};

struct Outline {
    u8string title;
    PageId dest;
    std::optional<CapyPDF_OutlineId> parent;
};

struct OutlineLimits {
    int32_t first;
    int32_t last;
};

class PdfGen;
class PdfDrawContext;
struct ColorPatternBuilder;

struct DelayedCheckboxWidgetAnnotation {
    CapyPDF_FormWidgetId widget;

    // Annotation dict values.
    PdfBox rect;
    CapyPDF_FormXObjectId on;
    CapyPDF_FormXObjectId off;
    // uint32_t F; // Annotation flags;

    // Field dict values.
    std::string T;
};

struct OutlineData {
    std::vector<Outline> items;
    std::unordered_map<int32_t, std::vector<int32_t>> children;
    std::unordered_map<int32_t, int32_t> parent;
};

struct EmbeddedFileObject {
    int32_t filespec_obj;
    int32_t contents_obj;
};

// Other types here.

struct FileAttachmentAnnotation {
    CapyPDF_EmbeddedFileId fileid;
};

struct TextAnnotation {
    std::string content;
};

struct UriAnnotation {
    std::string uri;
};

struct ClipTimes {
    double starttime;
    double endtime;
};

struct ScreenAnnotation {
    CapyPDF_EmbeddedFileId mediafile;
    std::string mimetype;
    std::optional<ClipTimes> times;
};

typedef std::variant<TextAnnotation, FileAttachmentAnnotation, UriAnnotation, ScreenAnnotation>
    AnnotationSubType;

struct DelayedAnnotation {
    CapyPDF_AnnotationId id;
    PdfRectangle rect;
    AnnotationSubType sub;
};

struct DelayedStructItem {
    CapyPDF_StructureItemId sid;
};

struct StructItem {
    int32_t obj_id;
    std::string stype;
    std::optional<CapyPDF_StructureItemId> parent;
};

typedef std::variant<DummyIndexZero,
                     FullPDFObject,
                     DeflatePDFObject,
                     DelayedSubsetFontData,
                     DelayedSubsetFontDescriptor,
                     DelayedSubsetCMap,
                     DelayedSubsetFont,
                     DelayedPages,
                     DelayedPage,
                     DelayedCheckboxWidgetAnnotation, // FIXME, convert to hold all widgets
                     DelayedAnnotation,
                     DelayedStructItem>
    ObjectType;

typedef std::variant<CapyPDF_Colorspace, CapyPDF_IccColorSpaceId> ColorspaceType;

class PdfDocument {
public:
    static rvoe<PdfDocument> construct(const PdfGenerationData &d, PdfColorConverter cm);

    PdfDocument(PdfDocument &&o) = default;

    friend class PdfGen;
    friend class PdfDrawContext;

    rvoe<NoReturnValue> write_to_file(FILE *output_file);

    // Pages
    rvoe<NoReturnValue> add_page(std::string resource_data,
                                 std::string page_data,
                                 const PageProperties &custom_props,
                                 const std::unordered_set<CapyPDF_FormWidgetId> &form_widgets,
                                 const std::unordered_set<CapyPDF_AnnotationId> &annots,
                                 const std::unordered_set<CapyPDF_StructureItemId> &structs,
                                 const std::optional<Transition> &transition,
                                 const std::vector<SubPageNavigation> &subnav);

    // Form XObjects
    void add_form_xobject(std::string xobj_data, std::string xobj_stream);

    // Colors
    rvoe<CapyPDF_SeparationId> create_separation(std::string_view name, const DeviceCMYKColor &fallback);
    LabId add_lab_colorspace(const LabColorSpace &lab);
    rvoe<CapyPDF_IccColorSpaceId> load_icc_file(const std::filesystem::path &fname);

    // Fonts
    rvoe<CapyPDF_FontId> load_font(FT_Library ft, const std::filesystem::path &fname);
    rvoe<SubsetGlyph> get_subset_glyph(CapyPDF_FontId fid, uint32_t glyph);
    uint32_t glyph_for_codepoint(FT_Face face, uint32_t ucs4);
    CapyPDF_FontId get_builtin_font_id(CapyPDF_Builtin_Fonts font);

    // Images
    rvoe<CapyPDF_ImageId> load_image(const std::filesystem::path &fname,
                                     CapyPDF_Image_Interpolation interpolate);
    rvoe<CapyPDF_ImageId> add_mask_image(RasterImage image);
    rvoe<CapyPDF_ImageId> add_image(RasterImage image, bool is_mask);
    rvoe<CapyPDF_ImageId> embed_jpg(jpg_image jpg, CapyPDF_Image_Interpolation interpolate);

    // Graphics states
    rvoe<CapyPDF_GraphicsStateId> add_graphics_state(const GraphicsState &state);

    // Functions
    rvoe<CapyPDF_FunctionId> add_function(const FunctionType2 &func);

    // Shading
    rvoe<CapyPDF_ShadingId> add_shading(const ShadingType2 &shade);
    rvoe<CapyPDF_ShadingId> add_shading(const ShadingType3 &shade);
    rvoe<CapyPDF_ShadingId> add_shading(const ShadingType4 &shade);
    rvoe<CapyPDF_ShadingId> add_shading(const ShadingType6 &shade);

    // Patterns
    PatternId add_pattern(std::string_view pattern_dict, std::string_view commands);

    // Outlines
    rvoe<CapyPDF_OutlineId> add_outline(const u8string &title_utf8, PageId dest, std::optional<CapyPDF_OutlineId> parent);

    // Forms
    rvoe<CapyPDF_FormWidgetId> create_form_checkbox(PdfBox loc,
                                                    CapyPDF_FormXObjectId onstate,
                                                    CapyPDF_FormXObjectId offstate,
                                                    std::string_view partial_name);

    // Raw files
    rvoe<CapyPDF_EmbeddedFileId> embed_file(const std::filesystem::path &fname);

    // Annotations.
    rvoe<CapyPDF_AnnotationId> create_annotation(PdfRectangle rect, AnnotationSubType subtype);

    // Structure items
    rvoe<CapyPDF_StructureItemId> add_structure_item(std::string_view stype,
                                                     std::optional<CapyPDF_StructureItemId> parent);

    // Optional content groups
    rvoe<CapyPDF_OptionalContentGroupId> add_optional_content_group(const OptionalContentGroup &g);

    // Transparency groups
    rvoe<CapyPDF_TransparencyGroupId> add_transparency_group(PdfDrawContext &ctx,
                                                             const TransparencyGroupExtra *ex);

    std::optional<double>
    glyph_advance(CapyPDF_FontId fid, double pointsize, uint32_t codepoint) const;

private:
    PdfDocument(const PdfGenerationData &d, PdfColorConverter cm);
    rvoe<NoReturnValue> init();

    rvoe<NoReturnValue> write_to_file_impl();

    int32_t add_object(ObjectType object);

    int32_t create_subnavigation(const std::vector<SubPageNavigation> &subnav);

    int32_t image_object_number(CapyPDF_ImageId iid) { return image_info.at(iid.id).obj; }
    int32_t font_object_number(CapyPDF_FontId fid) { return font_objects.at(fid.id).font_obj; }
    int32_t separation_object_number(CapyPDF_SeparationId sid) { return separation_objects.at(sid.id); }
    int32_t ocg_object_number(CapyPDF_OptionalContentGroupId ocgid) {
        return ocg_items.at(ocgid.id);
    }

    std::optional<CapyPDF_IccColorSpaceId> find_icc_profile(std::string_view contents);
    CapyPDF_IccColorSpaceId store_icc_profile(std::string_view contents, int32_t num_channels);

    rvoe<std::vector<uint64_t>> write_objects();

    rvoe<NoReturnValue> create_catalog();
    void create_output_intent();
    rvoe<int32_t> create_name_dict();
    rvoe<int32_t> create_outlines();
    void create_structure_root_dict();
    std::vector<int32_t> write_pages();
    rvoe<NoReturnValue> write_delayed_page(const DelayedPage &p);

    rvoe<NoReturnValue> write_pages_root();
    rvoe<NoReturnValue> write_header();
    rvoe<NoReturnValue> generate_info_object();
    rvoe<NoReturnValue> write_cross_reference_table(const std::vector<uint64_t> &object_offsets);
    rvoe<NoReturnValue> write_trailer(int64_t xref_offset);

    rvoe<NoReturnValue> write_finished_object(int32_t object_number,
                                              std::string_view dict_data,
                                              std::string_view stream_data);
    rvoe<NoReturnValue> write_bytes(const char *buf,
                                    size_t buf_size); // With error checking.
    rvoe<NoReturnValue> write_bytes(std::string_view view) {
        return write_bytes(view.data(), view.size());
    }

    rvoe<NoReturnValue> write_subset_font_data(int32_t object_num,
                                               const DelayedSubsetFontData &ssfont);
    void write_subset_font_descriptor(int32_t object_num,
                                      const TtfFont &font,
                                      int32_t font_data_obj,
                                      int32_t subset_number);
    rvoe<NoReturnValue>
    write_subset_cmap(int32_t object_num, const FontThingy &font, int32_t subset_number);
    rvoe<NoReturnValue> write_subset_font(int32_t object_num,
                                          const FontThingy &font,
                                          int32_t subset,
                                          int32_t font_descriptor_obj,
                                          int32_t tounicode_obj);
    rvoe<NoReturnValue> write_checkbox_widget(int obj_num,
                                              const DelayedCheckboxWidgetAnnotation &checkbox);
    rvoe<NoReturnValue> write_annotation(int obj_num, const DelayedAnnotation &annotation);
    rvoe<NoReturnValue> write_delayed_structure_item(int obj_num, const DelayedStructItem &p);

    rvoe<CapyPDF_ImageId> add_image_object(int32_t w,
                                           int32_t h,
                                           int32_t bits_per_component,
                                           CapyPDF_Image_Interpolation interpolate,
                                           ColorspaceType colorspace,
                                           std::optional<int32_t> smask_id,
                                           bool is_mask,
                                           std::string_view uncompressed_bytes);

    int32_t create_page_group();
    void pad_subset_fonts();
    void pad_subset_until_space(std::vector<TTGlyphs> &subset_glyphs);

    PdfGenerationData opts;
    PdfColorConverter cm;
    std::vector<ObjectType> document_objects;
    std::vector<PageOffsets> pages; // Refers to object num.
    std::vector<ImageInfo> image_info;
    std::unordered_map<CapyPDF_Builtin_Fonts, CapyPDF_FontId> builtin_fonts;
    std::vector<FontInfo> font_objects;
    std::vector<int32_t> separation_objects;
    std::vector<FontThingy> fonts;
    OutlineData outlines;
    std::vector<IccInfo> icc_profiles;
    std::vector<FormXObjectInfo> form_xobjects;
    std::vector<int32_t> form_widgets;
    std::vector<EmbeddedFileObject> embedded_files;
    std::vector<int32_t> annotations;
    std::vector<StructItem> structure_items;
    std::vector<int32_t> ocg_items;
    std::vector<int32_t> transparency_groups;
    // A form widget can be used on one and only one page.
    std::unordered_map<CapyPDF_FormWidgetId, int32_t> form_use;
    std::unordered_map<CapyPDF_AnnotationId, int32_t> annotation_use;
    std::unordered_map<CapyPDF_StructureItemId, int32_t> structure_use;
    std::optional<CapyPDF_IccColorSpaceId> output_profile;
    std::optional<int32_t> output_intent_object;
    std::optional<int32_t> structure_root_object;
    int32_t pages_object;
    int32_t page_group_object;

    FILE *ofile = nullptr;
};

} // namespace capypdf







capypdf-0.7.0/src/pdfdrawcontext.cpp


capypdf-0.7.0/src/pdfdrawcontext.cpp

/*


 * Copyright 2022-2023 Jussi Pakkanen


 *


 * Licensed under the Apache License, Version 2.0 (the "License");


 * you may not use this file except in compliance with the License.


 * You may obtain a copy of the License at


 *


 *     http://www.apache.org/licenses/LICENSE-2.0


 *


 * Unless required by applicable law or agreed to in writing, software


 * distributed under the License is distributed on an "AS IS" BASIS,


 * WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.


 * See the License for the specific language governing permissions and


 * limitations under the License.


 */





#include <pdfdrawcontext.hpp>


#include <pdfgen.hpp>


#include <ft2build.h>


#include <string_view>


#include FT_FREETYPE_H


#include FT_IMAGE_H


#include <utils.hpp>


#include <fmt/core.h>


#include <array>


#include <cmath>


#include <cassert>


#include <memory>





namespace capypdf {





GstatePopper::~GstatePopper() { ctx->cmd_Q(); }





PdfDrawContext::PdfDrawContext(


    PdfDocument *doc, PdfColorConverter *cm, CapyPDF_Draw_Context_Type dtype, double w, double h)


    : doc(doc), cm(cm), context_type{dtype}, cmd_appender(commands), form_xobj_w{w},


      form_xobj_h{h} {}





PdfDrawContext::~PdfDrawContext() {}





rvoe<NoReturnValue> PdfDrawContext::set_form_xobject_size(double w, double h) {


    if(context_type != CAPY_DC_FORM_XOBJECT) {


        RETERR(InvalidDrawContextType);


    }


    form_xobj_w = w;


    form_xobj_h = h;


    return NoReturnValue{};


}





DCSerialization PdfDrawContext::serialize(const TransparencyGroupExtra *trinfo) {


    SerializedBasicContext sc;


    sc.dict = build_resource_dict();


    if(context_type == CAPY_DC_FORM_XOBJECT) {


        std::string dict = fmt::format(


            R"(<<


  /Type /XObject


  /Subtype /Form


  /BBox [ {:f} {:f} {:f} {:f} ]


  /Resources {}


  /Length {}


>>


)",


            0.0,


            0.0,


            form_xobj_w,


            form_xobj_h,


            sc.dict,


            commands.size());


        return SerializedXObject{std::move(dict), commands};


    } else if(context_type == CAPY_DC_TRANSPARENCY_GROUP) {


        std::string dict = R"(<<


  /Type /XObject


  /Subtype /Form


)";


        auto app = std::back_inserter(dict);


        fmt::format_to(


            app, "  /BBox [ {:f} {:f} {:f} {:f} ]\n", 0.0, 0.0, form_xobj_w, form_xobj_h);


        dict += R"(  /Group <<


    /S /Transparency


)";


        if(trinfo) {


            if(trinfo->I) {


                fmt::format_to(app, "    /I {}\n", *trinfo->I ? "true" : "false");


            }


            if(trinfo->K) {


                fmt::format_to(app, "    /K {}\n", *trinfo->K ? "true" : "false");


            }


        }


        fmt::format_to(app,


                       R"(  >>


  /Resources {}


  /Length {}


>>


)",


                       sc.dict,


                       commands.size());


        return SerializedXObject{std::move(dict), commands};


    } else {


        sc.commands = fmt::format(


            R"(<<


  /Length {}


>>


stream


{}


endstream


)",


            commands.size(),


            commands);


    }


    return sc;


}





void PdfDrawContext::clear() {


    commands.clear();


    used_images.clear();


    used_subset_fonts.clear();


    used_fonts.clear();


    used_colorspaces.clear();


    used_gstates.clear();


    used_shadings.clear();


    used_patterns.clear();


    used_widgets.clear();


    used_annotations.clear();


    used_ocgs.clear();


    used_trgroups.clear();


    ind.clear();


    sub_navigations.clear();


    transition.reset();


    is_finalized = false;


    uses_all_colorspace = false;


    custom_props = PageProperties{};


}





std::string PdfDrawContext::build_resource_dict() {


    std::string resources;


    auto resource_appender = std::back_inserter(resources);


    resources = "<<\n";


    if(!used_images.empty() || !used_form_xobjects.empty() || !used_trgroups.empty()) {


        resources += "  /XObject <<\n";


        if(!used_images.empty()) {


            for(const auto &i : used_images) {


                fmt::format_to(resource_appender, "    /Image{} {} 0 R\n", i, i);


            }


        }


        if(!used_form_xobjects.empty()) {


            for(const auto &fx : used_form_xobjects) {


                fmt::format_to(resource_appender, "    /FXO{} {} 0 R\n", fx, fx);


            }


        }


        if(!used_trgroups.empty()) {


            for(const auto &tg : used_trgroups) {


                auto objnum = doc->transparency_groups.at(tg.id);


                fmt::format_to(resource_appender, "    /TG{} {} 0 R\n", objnum, objnum);


            }


        }


        resources += "  >>\n";


    }


    if(!used_fonts.empty() || !used_subset_fonts.empty()) {


        resources += "  /Font <<\n";


        for(const auto &i : used_fonts) {


            fmt::format_to(resource_appender, "    /Font{} {} 0 R\n", i, i);


        }


        for(const auto &i : used_subset_fonts) {


            const auto &bob = doc->font_objects.at(i.fid.id);


            fmt::format_to(resource_appender,


                           "    /SFont{}-{} {} 0 R\n",


                           bob.font_obj,


                           i.subset_id,


                           bob.font_obj);


        }


        resources += "  >>\n";


    }


    if(!used_colorspaces.empty() || uses_all_colorspace) {


        resources += "  /ColorSpace <<\n";


        if(uses_all_colorspace) {


            fmt::format_to(resource_appender, "    /All {} 0 R\n", doc->separation_objects.at(0));


        }


        for(const auto &i : used_colorspaces) {


            fmt::format_to(resource_appender, "    /CSpace{} {} 0 R\n", i, i);


        }


        resources += "  >>\n";


    }


    if(!used_gstates.empty()) {


        resources += "  /ExtGState <<\n";


        for(const auto &s : used_gstates) {


            fmt::format_to(resource_appender, "    /GS{} {} 0 R \n", s, s);


        }


        resources += "  >>\n";


    }


    if(!used_shadings.empty()) {


        resources += "  /Shading <<\n";


        for(const auto &s : used_shadings) {


            fmt::format_to(resource_appender, "    /SH{} {} 0 R\n", s, s);


        }


        resources += "  >>\n";


    }


    if(!used_patterns.empty()) {


        resources += "  /Pattern <<\n";


        for(const auto &s : used_patterns) {


            fmt::format_to(resource_appender, "    /Pattern-{} {} 0 R\n", s, s);


        }


        resources += "  >>\n";


    }


    if(!used_ocgs.empty()) {


        resources += "  /Properties <<\n";


        for(const auto &ocg : used_ocgs) {


            auto objnum = doc->ocg_object_number(ocg);


            fmt::format_to(resource_appender, "    /oc{} {} 0 R\n", objnum, objnum);


        }


        resources += "  >>\n";


    }


    resources += ">>\n";


    return resources;


}





rvoe<NoReturnValue> PdfDrawContext::add_form_widget(CapyPDF_FormWidgetId widget) {


    if(used_widgets.find(widget) != used_widgets.end()) {


        RETERR(AnnotationReuse);


    }


    used_widgets.insert(widget);


    RETOK;


}





rvoe<NoReturnValue> PdfDrawContext::annotate(CapyPDF_AnnotationId annotation) {


    if(used_annotations.find(annotation) != used_annotations.end()) {


        RETERR(AnnotationReuse);


    }


    used_annotations.insert(annotation);


    RETOK;


}





GstatePopper PdfDrawContext::push_gstate() {


    cmd_q();


    return GstatePopper(this);


}





rvoe<NoReturnValue> PdfDrawContext::cmd_b() {


    commands += ind;


    commands += "b\n";


    RETOK;


}





rvoe<NoReturnValue> PdfDrawContext::cmd_B() {


    commands += ind;


    commands += "B\n";


    RETOK;


}





rvoe<NoReturnValue> PdfDrawContext::cmd_bstar() {


    commands += ind;


    commands += "b*\n";


    RETOK;


}





rvoe<NoReturnValue> PdfDrawContext::cmd_Bstar() {


    commands += ind;


    commands += "B*\n";


    RETOK;


}





rvoe<NoReturnValue> PdfDrawContext::cmd_BDC(CapyPDF_StructureItemId sid) {


    ++marked_depth;


    used_structures.insert(sid);


    fmt::format_to(cmd_appender,


                   R"({}/P << /MCID {} >>


{}BDC


)",


                   ind,


                   sid.id,


                   ind);


    indent(DrawStateType::MarkedContent);


    RETOK;


}





rvoe<NoReturnValue> PdfDrawContext::cmd_BDC(CapyPDF_OptionalContentGroupId ocgid) {


    ++marked_depth;


    used_ocgs.insert(ocgid);


    fmt::format_to(cmd_appender, "{}/OC /oc{} BDC\n", ind, doc->ocg_object_number(ocgid));


    indent(DrawStateType::MarkedContent);


    RETOK;


}





rvoe<NoReturnValue> PdfDrawContext::cmd_BMC(std::string_view tag) {


    if(tag.empty() || tag.front() != '/') {


        std::abort();


    }


    ++marked_depth;


    fmt::format_to(cmd_appender, "{}{} BMC\n", ind, tag);


    indent(DrawStateType::MarkedContent);


    RETOK;


}





rvoe<NoReturnValue>


PdfDrawContext::cmd_c(double x1, double y1, double x2, double y2, double x3, double y3) {


    fmt::format_to(


        cmd_appender, "{}{:f} {:f} {:f} {:f} {:f} {:f} c\n", ind, x1, y1, x2, y2, x3, y3);


    RETOK;


}





rvoe<NoReturnValue>


PdfDrawContext::cmd_cm(double m1, double m2, double m3, double m4, double m5, double m6) {


    fmt::format_to(


        cmd_appender, "{}{:f} {:f} {:f} {:f} {:f} {:f} cm\n", ind, m1, m2, m3, m4, m5, m6);


    RETOK;


}





rvoe<NoReturnValue> PdfDrawContext::cmd_CS(std::string_view cspace_name) {


    fmt::format_to(cmd_appender, "{}{} CS\n", ind, cspace_name);


    RETOK;


}





rvoe<NoReturnValue> PdfDrawContext::cmd_cs(std::string_view cspace_name) {


    fmt::format_to(cmd_appender, "{}{} cs\n", ind, cspace_name);


    RETOK;


}





rvoe<NoReturnValue>


PdfDrawContext::cmd_d(double *dash_array, size_t dash_array_length, double phase) {


    if(dash_array_length == 0) {


        RETERR(ZeroLengthArray);


    }


    for(size_t i = 0; i < dash_array_length; ++i) {


        if(dash_array[i] < 0) {


            RETERR(NegativeDash);


        }


    }


    commands += ind;


    commands += "[ ";


    for(size_t i = 0; i < dash_array_length; ++i) {


        fmt::format_to(cmd_appender, "{:f} ", dash_array[i]);


    }


    fmt::format_to(cmd_appender, " ] {} d\n", phase);


    RETOK;


}





rvoe<NoReturnValue> PdfDrawContext::cmd_Do(CapyPDF_FormXObjectId fxoid) {


    if(context_type != CAPY_DC_PAGE) {


        RETERR(InvalidDrawContextType);


    }


    CHECK_INDEXNESS(fxoid.id, doc->form_xobjects);


    fmt::format_to(cmd_appender, "{}/FXO{} Do\n", ind, doc->form_xobjects[fxoid.id].xobj_num);


    used_form_xobjects.insert(doc->form_xobjects[fxoid.id].xobj_num);


    RETOK;


}





rvoe<NoReturnValue> PdfDrawContext::cmd_Do(CapyPDF_TransparencyGroupId trid) {


    if(context_type != CAPY_DC_PAGE) {


        RETERR(InvalidDrawContextType);


    }


    CHECK_INDEXNESS(trid.id, doc->transparency_groups);


    fmt::format_to(cmd_appender, "{}/TG{} Do\n", ind, doc->transparency_groups[trid.id]);


    used_trgroups.insert(trid);


    RETOK;


}





rvoe<NoReturnValue> PdfDrawContext::cmd_EMC() {


    if(marked_depth == 0) {


        RETERR(EmcOnEmpty);


    }


    --marked_depth;


    ERCV(dedent(DrawStateType::MarkedContent));


    commands += ind;


    commands += "EMC\n";


    RETOK;


}





rvoe<NoReturnValue> PdfDrawContext::cmd_f() {


    commands += ind;


    commands += "f\n";


    RETOK;


}





rvoe<NoReturnValue> PdfDrawContext::cmd_fstar() {


    commands += ind;


    commands += "f*\n";


    RETOK;


}





rvoe<NoReturnValue> PdfDrawContext::cmd_G(LimitDouble gray) {


    return serialize_G(cmd_appender, ind, gray);


}





rvoe<NoReturnValue> PdfDrawContext::cmd_g(LimitDouble gray) {


    return serialize_g(cmd_appender, ind, gray);


}





rvoe<NoReturnValue> PdfDrawContext::cmd_gs(CapyPDF_GraphicsStateId gid) {


    CHECK_INDEXNESS(gid.id, doc->document_objects);


    used_gstates.insert(gid.id);


    fmt::format_to(cmd_appender, "{}/GS{} gs\n", ind, gid.id);


    RETOK;


}





rvoe<NoReturnValue> PdfDrawContext::cmd_h() {


    commands += ind;


    commands += "h\n";


    RETOK;


}





rvoe<NoReturnValue> PdfDrawContext::cmd_i(double flatness) {


    if(flatness < 0 || flatness > 100) {


        RETERR(InvalidFlatness);


    }


    fmt::format_to(cmd_appender, "{}{:f} i\n", ind, flatness);


    RETOK;


}





rvoe<NoReturnValue> PdfDrawContext::cmd_j(CapyPDF_Line_Join join_style) {


    CHECK_ENUM(join_style, CAPY_LJ_BEVEL);


    fmt::format_to(cmd_appender, "{}{} j\n", ind, (int)join_style);


    RETOK;


}





rvoe<NoReturnValue> PdfDrawContext::cmd_J(CapyPDF_Line_Cap cap_style) {


    CHECK_ENUM(cap_style, CAPY_LC_PROJECTION);


    fmt::format_to(cmd_appender, "{}{} J\n", ind, (int)cap_style);


    RETOK;


}





rvoe<NoReturnValue>


PdfDrawContext::cmd_K(LimitDouble c, LimitDouble m, LimitDouble y, LimitDouble k) {


    return serialize_K(cmd_appender, ind, c, m, y, k);


}





rvoe<NoReturnValue>


PdfDrawContext::cmd_k(LimitDouble c, LimitDouble m, LimitDouble y, LimitDouble k) {


    return serialize_k(cmd_appender, ind, c, m, y, k);


}





rvoe<NoReturnValue> PdfDrawContext::cmd_l(double x, double y) {


    fmt::format_to(cmd_appender, "{}{:f} {:f} l\n", ind, x, y);


    RETOK;


}





rvoe<NoReturnValue> PdfDrawContext::cmd_m(double x, double y) {


    fmt::format_to(cmd_appender, "{}{:f} {:f} m\n", ind, x, y);


    RETOK;


}





rvoe<NoReturnValue> PdfDrawContext::cmd_M(double miterlimit) {


    fmt::format_to(cmd_appender, "{}{:f} M\n", ind, miterlimit);


    RETOK;


}





rvoe<NoReturnValue> PdfDrawContext::cmd_n() {


    commands += ind;


    commands += "n\n";


    RETOK;


}





rvoe<NoReturnValue> PdfDrawContext::cmd_q() {


    commands += ind;


    commands += "q\n";


    indent(DrawStateType::SaveState);


    RETOK;


}





rvoe<NoReturnValue> PdfDrawContext::cmd_Q() {


    ERCV(dedent(DrawStateType::SaveState));


    commands += ind;


    commands += "Q\n";


    RETOK;


}





rvoe<NoReturnValue> PdfDrawContext::cmd_re(double x, double y, double w, double h) {


    fmt::format_to(cmd_appender, "{}{:f} {:f} {:f} {:f} re\n", ind, x, y, w, h);


    RETOK;


}





rvoe<NoReturnValue> PdfDrawContext::cmd_RG(LimitDouble r, LimitDouble g, LimitDouble b) {


    return serialize_RG(cmd_appender, ind, r, g, b);


}





rvoe<NoReturnValue> PdfDrawContext::cmd_rg(LimitDouble r, LimitDouble g, LimitDouble b) {


    return serialize_rg(cmd_appender, ind, r, g, b);


}





rvoe<NoReturnValue> PdfDrawContext::cmd_ri(CapyPDF_Rendering_Intent ri) {


    CHECK_ENUM(ri, CAPY_RI_PERCEPTUAL);


    fmt::format_to(cmd_appender, "{}/{} ri\n", ind, rendering_intent_names.at((int)ri));


    RETOK;


}





rvoe<NoReturnValue> PdfDrawContext::cmd_s() {


    commands += ind;


    commands += "s\n";


    RETOK;


}





rvoe<NoReturnValue> PdfDrawContext::cmd_S() {


    commands += ind;


    commands += "S\n";


    RETOK;


}





rvoe<NoReturnValue> PdfDrawContext::cmd_SCN(double value) {


    fmt::format_to(cmd_appender, "{}{:f} SCN\n", ind, value);


    RETOK;


}





rvoe<NoReturnValue> PdfDrawContext::cmd_scn(double value) {


    fmt::format_to(cmd_appender, "{}{:f} scn\n", ind, value);


    RETOK;


}





rvoe<NoReturnValue> PdfDrawContext::cmd_sh(CapyPDF_ShadingId shid) {


    CHECK_INDEXNESS(shid.id, doc->document_objects);


    used_shadings.insert(shid.id);


    fmt::format_to(cmd_appender, "{}/SH{} sh\n", ind, shid.id);


    RETOK;


}





rvoe<NoReturnValue> PdfDrawContext::cmd_Tr(CapyPDF_Text_Mode mode) {


    CHECK_ENUM(mode, CAPY_TEXT_CLIP);


    fmt::format_to(cmd_appender, "{}{} Tr\n", ind, (int)mode);


    RETOK;


}





rvoe<NoReturnValue> PdfDrawContext::cmd_v(double x2, double y2, double x3, double y3) {


    fmt::format_to(cmd_appender, "{}{:f} {:f} {:f} {:f} v\n", ind, x2, y2, x3, y3);


    RETOK;


}





rvoe<NoReturnValue> PdfDrawContext::cmd_w(double w) {


    if(w < 0) {


        RETERR(NegativeLineWidth);


    }


    fmt::format_to(cmd_appender, "{}{:f} w\n", ind, w);


    RETOK;


}





rvoe<NoReturnValue> PdfDrawContext::cmd_W() {


    commands += ind;


    commands += "W\n";


    RETOK;


}





rvoe<NoReturnValue> PdfDrawContext::cmd_Wstar() {


    commands += ind;


    commands += "W*\n";


    RETOK;


}





rvoe<NoReturnValue> PdfDrawContext::cmd_y(double x1, double y1, double x3, double y3) {


    fmt::format_to(cmd_appender, "{}{:f} {:f} {:f} {:f} y\n", ind, x1, y1, x3, y3);


    RETOK;


}





rvoe<NoReturnValue> PdfDrawContext::serialize_G(std::back_insert_iterator<std::string> &out,


                                                std::string_view indent,


                                                LimitDouble gray) const {


    fmt::format_to(out, "{}{:f} G\n", indent, gray.v());


    RETOK;


}





rvoe<NoReturnValue> PdfDrawContext::serialize_g(std::back_insert_iterator<std::string> &out,


                                                std::string_view indent,


                                                LimitDouble gray) const {


    fmt::format_to(out, "{}{:f} g\n", indent, gray.v());


    RETOK;


}





rvoe<NoReturnValue> PdfDrawContext::serialize_K(std::back_insert_iterator<std::string> &out,


                                                std::string_view indent,


                                                LimitDouble c,


                                                LimitDouble m,


                                                LimitDouble y,


                                                LimitDouble k) const {


    fmt::format_to(out, "{}{:f} {:f} {:f} {:f} K\n", ind, c.v(), m.v(), y.v(), k.v());


    RETOK;


}





rvoe<NoReturnValue> PdfDrawContext::serialize_k(std::back_insert_iterator<std::string> &out,


                                                std::string_view indent,


                                                LimitDouble c,


                                                LimitDouble m,


                                                LimitDouble y,


                                                LimitDouble k) const {


    fmt::format_to(out, "{}{:f} {:f} {:f} {:f} k\n", ind, c.v(), m.v(), y.v(), k.v());


    RETOK;


}





rvoe<NoReturnValue> PdfDrawContext::serialize_RG(std::back_insert_iterator<std::string> &out,


                                                 std::string_view indent,


                                                 LimitDouble r,


                                                 LimitDouble g,


                                                 LimitDouble b) const {


    fmt::format_to(out, "{}{:f} {:f} {:f} RG\n", indent, r.v(), g.v(), b.v());


    RETOK;


}





rvoe<NoReturnValue> PdfDrawContext::serialize_rg(std::back_insert_iterator<std::string> &out,


                                                 std::string_view indent,


                                                 LimitDouble r,


                                                 LimitDouble g,


                                                 LimitDouble b) const {


    fmt::format_to(out, "{}{:f} {:f} {:f} rg\n", indent, r.v(), g.v(), b.v());


    RETOK;


}





rvoe<NoReturnValue> PdfDrawContext::set_color(const Color &c, bool stroke) {


    if(std::holds_alternative<DeviceRGBColor>(c)) {


        return set_color(std::get<DeviceRGBColor>(c), stroke);


    } else if(std::holds_alternative<DeviceGrayColor>(c)) {


        return set_color(std::get<DeviceGrayColor>(c), stroke);


    } else if(std::holds_alternative<DeviceCMYKColor>(c)) {


        return set_color(std::get<DeviceCMYKColor>(c), stroke);


    } else if(std::holds_alternative<ICCColor>(c)) {


        return set_color(std::get<ICCColor>(c), stroke);


    } else if(std::holds_alternative<LabColor>(c)) {


        return set_color(std::get<LabColor>(c), stroke);


    } else if(std::holds_alternative<PatternId>(c)) {


        return set_color(std::get<PatternId>(c), stroke);


    } else {


        printf("Given colorspace not supported yet.");


        std::abort();


    }


    RETOK;


}





rvoe<NoReturnValue> PdfDrawContext::set_color(const DeviceRGBColor &c, bool stroke) {


    switch(doc->opts.output_colorspace) {


    case CAPY_CS_DEVICE_RGB: {


        if(stroke) {


            return cmd_RG(c.r.v(), c.g.v(), c.b.v());


        } else {


            return cmd_rg(c.r.v(), c.g.v(), c.b.v());


        }


    }


    case CAPY_CS_DEVICE_GRAY: {


        DeviceGrayColor gray = cm->to_gray(c);


        if(stroke) {


            return cmd_G(gray.v.v());


        } else {


            return cmd_g(gray.v.v());


        }


    }


    case CAPY_CS_DEVICE_CMYK: {


        ERC(cmyk, cm->to_cmyk(c));


        if(stroke) {


            return cmd_K(cmyk.c.v(), cmyk.m.v(), cmyk.y.v(), cmyk.k.v());


        } else {


            return cmd_k(cmyk.c.v(), cmyk.m.v(), cmyk.y.v(), cmyk.k.v());


        }


        RETOK;


    }


    }


    std::abort();


}





rvoe<NoReturnValue> PdfDrawContext::set_color(const DeviceCMYKColor &c, bool stroke) {


    switch(doc->opts.output_colorspace) {


    case CAPY_CS_DEVICE_RGB: {


        auto rgb_var = cm->to_rgb(c);


        if(stroke) {


            return cmd_RG(rgb_var.r.v(), rgb_var.g.v(), rgb_var.b.v());


        } else {


            return cmd_rg(rgb_var.r.v(), rgb_var.g.v(), rgb_var.b.v());


        }


    }


    case CAPY_CS_DEVICE_GRAY: {


        DeviceGrayColor gray = cm->to_gray(c);


        if(stroke) {


            return cmd_G(gray.v.v());


        } else {


            return cmd_g(gray.v.v());


        }


    }


    case CAPY_CS_DEVICE_CMYK: {


        if(stroke) {


            return cmd_K(c.c.v(), c.m.v(), c.y.v(), c.k.v());


        } else {


            return cmd_k(c.c.v(), c.m.v(), c.y.v(), c.k.v());


        }


    }


    default:


        RETERR(Unreachable);


    }


}





rvoe<NoReturnValue> PdfDrawContext::set_color(const ICCColor &icc, bool stroke) {


    CHECK_INDEXNESS(icc.id.id, doc->icc_profiles);


    const auto &icc_info = doc->icc_profiles.at(icc.id.id);


    if(icc_info.num_channels != (int32_t)icc.values.size()) {


        RETERR(IncorrectColorChannelCount);


    }


    used_colorspaces.insert(icc_info.object_num);


    fmt::format_to(


        cmd_appender, "{}/CSpace{} {}\n", ind, icc_info.object_num, stroke ? "CS" : "cs");


    for(const auto &i : icc.values) {


        fmt::format_to(cmd_appender, "{:f} ", i);


    }


    fmt::format_to(cmd_appender, "{}\n", stroke ? "SCN" : "scn");


    RETOK;


}





rvoe<NoReturnValue> PdfDrawContext::set_color(const DeviceGrayColor &c, bool stroke) {


    // Assumes that switching to the gray colorspace is always ok.


    // If it is not, fix to do the same switch() as above.


    if(stroke) {


        return cmd_G(c.v.v());


    } else {


        return cmd_g(c.v.v());


    }


}





rvoe<NoReturnValue> PdfDrawContext::set_color(PatternId id, bool stroke) {


    if(context_type != CAPY_DC_PAGE) {


        RETERR(PatternNotAccepted);


    }


    used_patterns.insert(id.id);


    ERCV(cmd_cs("/Pattern"));


    fmt::format_to(cmd_appender, "{}/Pattern-{} {}\n", ind, id.id, stroke ? "SCN" : "scn");


    RETOK;


}





rvoe<NoReturnValue> PdfDrawContext::set_color(const SeparationColor &color, bool stroke) {


    CHECK_INDEXNESS(color.id.id, doc->separation_objects);


    const auto idnum = doc->separation_object_number(color.id);


    used_colorspaces.insert(idnum);


    std::string csname = fmt::format("/CSpace{}", idnum);


    if(stroke) {


        cmd_CS(csname);


        cmd_SCN(color.v.v());


    } else {


        cmd_cs(csname);


        cmd_scn(color.v.v());


    }


    RETOK;


}





rvoe<NoReturnValue> PdfDrawContext::set_color(const LabColor &c, bool stroke) {


    CHECK_INDEXNESS(c.id.id, doc->document_objects);


    used_colorspaces.insert(c.id.id);


    std::string csname = fmt::format("/CSpace{}", c.id.id);


    cmd_CS(csname);


    fmt::format_to(


        cmd_appender, "{}{:f} {:f} {:f} {}\n", ind, c.l, c.a, c.b, stroke ? "SCN" : "scn");


    RETOK;


}





void PdfDrawContext::set_all_stroke_color() {


    uses_all_colorspace = true;


    cmd_CS("/All");


    cmd_SCN(1.0);


}





rvoe<NoReturnValue> PdfDrawContext::draw_image(CapyPDF_ImageId im_id) {


    CHECK_INDEXNESS(im_id.id, doc->image_info);


    auto obj_num = doc->image_object_number(im_id);


    used_images.insert(obj_num);


    fmt::format_to(cmd_appender, "{}/Image{} Do\n", ind, obj_num);


    RETOK;


}





void PdfDrawContext::scale(double xscale, double yscale) { cmd_cm(xscale, 0, 0, yscale, 0, 0); }





void PdfDrawContext::translate(double xtran, double ytran) { cmd_cm(1.0, 0, 0, 1.0, xtran, ytran); }





void PdfDrawContext::rotate(double angle) {


    cmd_cm(cos(angle), sin(angle), -sin(angle), cos(angle), 0.0, 0.0);


}





rvoe<NoReturnValue> PdfDrawContext::render_text(


    const u8string &text, CapyPDF_FontId fid, double pointsize, double x, double y) {


    PdfText t(this);


    t.cmd_Tf(fid, pointsize);


    t.cmd_Td(x, y);


    t.render_text(text);


    return render_text(t);


}





rvoe<NoReturnValue> PdfDrawContext::serialize_charsequence(const std::vector<CharItem> &charseq,


                                                           std::string &serialisation,


                                                           CapyPDF_FontId &current_font,


                                                           int32_t &current_subset,


                                                           double &current_pointsize) {


    std::back_insert_iterator<std::string> app = std::back_inserter(serialisation);


    bool is_first = true;


    for(const auto &e : charseq) {


        if(std::holds_alternative<double>(e)) {


            if(is_first) {


                serialisation += ind;


                serialisation += "[ ";


            }


            fmt::format_to(app, "{:f} ", std::get<double>(e));


        } else {


            assert(std::holds_alternative<uint32_t>(e));


            const auto codepoint = std::get<uint32_t>(e);


            ERC(current_subset_glyph, doc->get_subset_glyph(current_font, codepoint));


            used_subset_fonts.insert(current_subset_glyph.ss);


            if(current_subset_glyph.ss.subset_id != current_subset) {


                if(!is_first) {


                    serialisation += "] TJ\n";


                }


                fmt::format_to(app,


                               "{}/SFont{}-{} {} Tf\n{}[ ",


                               ind,


                               doc->font_objects.at(current_subset_glyph.ss.fid.id).font_obj,


                               current_subset_glyph.ss.subset_id,


                               current_pointsize,


                               ind);


            } else {


                if(is_first) {


                    serialisation += ind;


                    serialisation += "[ ";


                }


            }


            current_font = current_subset_glyph.ss.fid;


            current_subset = current_subset_glyph.ss.subset_id;


            fmt::format_to(app, "<{:02x}> ", current_subset_glyph.glyph_id);


        }


        is_first = false;


    }


    serialisation += "] TJ\n";


    return NoReturnValue{};


}





rvoe<NoReturnValue> PdfDrawContext::utf8_to_kerned_chars(const u8string &text,


                                                         std::vector<CharItem> &charseq,


                                                         CapyPDF_FontId fid) {


    CHECK_INDEXNESS(fid.id, doc->font_objects);


    if(text.empty()) {


        RETOK;


    }


    FT_Face face = doc->fonts.at(doc->font_objects.at(fid.id).font_index_tmp).fontdata.face.get();


    if(!face) {


        RETERR(BuiltinFontNotSupported);


    }





    uint32_t previous_codepoint = -1;


    // Freetype does not support GPOS kerning because it is context-sensitive.


    // So this method might produce incorrect kerning. Users that need precision


    // need to use the glyph based rendering method.


    const bool has_kerning = FT_HAS_KERNING(face);


    for(const auto &codepoint : text) {


        if(has_kerning && previous_codepoint != (uint32_t)-1) {


            FT_Vector kerning;


            const auto index_left = FT_Get_Char_Index(face, previous_codepoint);


            const auto index_right = FT_Get_Char_Index(face, codepoint);


            auto ec = FT_Get_Kerning(face, index_left, index_right, FT_KERNING_DEFAULT, &kerning);


            if(ec != 0) {


                RETERR(FreeTypeError);


            }


            if(kerning.x != 0) {


                // The value might be a integer, fraction or something else.


                // None of the fonts I tested had kerning that Freetype recognized,


                // so don't know if this actually works.


                charseq.emplace_back((double)kerning.x);


            }


        }


        charseq.emplace_back(codepoint);


        previous_codepoint = codepoint;


    }


    RETOK;


}





rvoe<NoReturnValue> PdfDrawContext::render_text(const PdfText &textobj) {


    if(textobj.creator() != this) {


        RETERR(WrongDrawContext);


    }


    std::string serialisation{ind + "BT\n"};


    indent(DrawStateType::Text);


    std::back_insert_iterator<std::string> app = std::back_inserter(serialisation);


    int32_t current_subset{-1};


    CapyPDF_FontId current_font{-1};


    double current_pointsize{-1};





    auto visitor = overloaded{


        [&](const TStar_arg &) -> rvoe<NoReturnValue> {


            serialisation += ind;


            serialisation += "T*\n";


            return NoReturnValue{};


        },





        [&](const Tc_arg &tc) -> rvoe<NoReturnValue> {


            fmt::format_to(app, "{}{} Tc\n", ind, tc.val);


            return NoReturnValue{};


        },





        [&](const Td_arg &td) -> rvoe<NoReturnValue> {


            fmt::format_to(app, "{}{:f} {:f} Td\n", ind, td.tx, td.ty);


            return NoReturnValue{};


        },





        [&](const TD_arg &tD) -> rvoe<NoReturnValue> {


            fmt::format_to(app, "{}{:f} {:f} TD\n", ind, tD.tx, tD.ty);


            return NoReturnValue{};


        },





        [&](const Tf_arg &tf) -> rvoe<NoReturnValue> {


            current_font = tf.font;


            current_subset = -1;


            current_pointsize = tf.pointsize;


            return NoReturnValue{};


        },





        [&](const Text_arg &tj) -> rvoe<NoReturnValue> {


            std::vector<CharItem> charseq;


            ERCV(utf8_to_kerned_chars(tj.text, charseq, current_font));


            ERCV(serialize_charsequence(


                charseq, serialisation, current_font, current_subset, current_pointsize));


            return NoReturnValue{};


        },





        [&](const TJ_arg &tJ) -> rvoe<NoReturnValue> {


            auto rc = serialize_charsequence(


                tJ.elements, serialisation, current_font, current_subset, current_pointsize);


            if(!rc) {


                return std::unexpected(rc.error());


            }


            return NoReturnValue{};


        },





        [&](const TL_arg &tL) -> rvoe<NoReturnValue> {


            fmt::format_to(app, "{}{:f} TL\n", ind, tL.leading);


            return NoReturnValue{};


        },





        [&](const Tm_arg &tm) -> rvoe<NoReturnValue> {


            fmt::format_to(app,


                           "{}{:f} {:f} {:f} {:f} {:f} {:f} Tm\n",


                           ind,


                           tm.a,


                           tm.b,


                           tm.c,


                           tm.d,


                           tm.e,


                           tm.f);


            return NoReturnValue{};


        },





        [&](const Tr_arg &tr) -> rvoe<NoReturnValue> {


            fmt::format_to(app, "{}{} Tr\n", ind, (int)tr.rmode);


            return NoReturnValue{};


        },





        [&](const Ts_arg &ts) -> rvoe<NoReturnValue> {


            fmt::format_to(app, "{}{:f} Ts\n", ind, ts.rise);


            return NoReturnValue{};


        },





        [&](const Tw_arg &tw) -> rvoe<NoReturnValue> {


            fmt::format_to(app, "{}{:f} Tw\n", ind, tw.width);


            return NoReturnValue{};


        },





        [&](const Tz_arg &tz) -> rvoe<NoReturnValue> {


            fmt::format_to(app, "{}{:f} Tz\n", ind, tz.scaling);


            return NoReturnValue{};


        },





        [&](const CapyPDF_StructureItemId &sid) -> rvoe<NoReturnValue> {


            used_structures.insert(sid);


            fmt::format_to(app, "{}/P << /MCID {} >>\n{}BDC\n", ind, sid.id, ind);


            indent(DrawStateType::MarkedContent);


            return NoReturnValue{};


        },





        [&](const Emc_arg &) -> rvoe<NoReturnValue> {


            ERCV(dedent(DrawStateType::MarkedContent));


            fmt::format_to(app, "{}EMC\n", ind);


            return NoReturnValue{};


        },





        [&](const Stroke_arg &sarg) -> rvoe<NoReturnValue> {


            if(std::holds_alternative<DeviceRGBColor>(sarg.c)) {


                auto &rgb = std::get<DeviceRGBColor>(sarg.c);


                ERCV(serialize_RG(app, ind, rgb.r, rgb.g, rgb.b));


            } else if(std::holds_alternative<DeviceGrayColor>(sarg.c)) {


                auto &gray = std::get<DeviceGrayColor>(sarg.c);


                ERCV(serialize_G(app, ind, gray.v));


            } else if(std::holds_alternative<DeviceCMYKColor>(sarg.c)) {


                auto &cmyk = std::get<DeviceCMYKColor>(sarg.c);


                ERCV(serialize_K(app, ind, cmyk.c, cmyk.m, cmyk.y, cmyk.k));


            } else {


                printf("Given text stroke colorspace not supported yet.\n");


                std::abort();


            }


            return NoReturnValue{};


        },





        [&](const Nonstroke_arg &nsarg) -> rvoe<NoReturnValue> {


            if(std::holds_alternative<DeviceRGBColor>(nsarg.c)) {


                auto &rgb = std::get<DeviceRGBColor>(nsarg.c);


                ERCV(serialize_rg(app, ind, rgb.r, rgb.g, rgb.b));


            } else if(std::holds_alternative<DeviceGrayColor>(nsarg.c)) {


                auto &gray = std::get<DeviceGrayColor>(nsarg.c);


                ERCV(serialize_g(app, ind, gray.v));


            } else if(std::holds_alternative<DeviceCMYKColor>(nsarg.c)) {


                auto &cmyk = std::get<DeviceCMYKColor>(nsarg.c);


                ERCV(serialize_k(app, ind, cmyk.c, cmyk.m, cmyk.y, cmyk.k));


            } else {


                printf("Given text nonstroke colorspace not supported yet.\n");


                std::abort();


            }


            return NoReturnValue{};


        },


    };





    for(const auto &e : textobj.get_events()) {


        ERCV(std::visit(visitor, e));


    }


    ERCV(dedent(DrawStateType::Text));


    serialisation += ind;


    serialisation += "ET\n";


    commands += serialisation;


    RETOK;


}





void PdfDrawContext::render_raw_glyph(


    uint32_t glyph, CapyPDF_FontId fid, double pointsize, double x, double y) {


    auto &font_data = doc->font_objects.at(fid.id);


    // used_fonts.insert(font_data.font_obj);





    const auto font_glyph_id = doc->glyph_for_codepoint(


        doc->fonts.at(font_data.font_index_tmp).fontdata.face.get(), glyph);


    fmt::format_to(cmd_appender,


                   R"({}BT


{}  /Font{} {} Tf


{}  {:f} {:f} Td


{}  (\{:o}) Tj


{}ET


)",


                   ind,


                   ind,


                   font_data.font_obj,


                   pointsize,


                   ind,


                   x,


                   y,


                   ind,


                   font_glyph_id,


                   ind);


}





rvoe<NoReturnValue> PdfDrawContext::render_glyphs(const std::vector<PdfGlyph> &glyphs,


                                                  CapyPDF_FontId fid,


                                                  double pointsize) {


    CHECK_INDEXNESS(fid.id, doc->font_objects);


    double prev_x = 0;


    double prev_y = 0;


    if(glyphs.empty()) {


        RETOK;


    }


    auto &font_data = doc->font_objects.at(fid.id);


    // FIXME, do per character.


    // const auto &bob =


    //    doc->font_objects.at(doc->get_subset_glyph(fid, glyphs.front().codepoint).ss.fid.id);


    fmt::format_to(cmd_appender,


                   R"({}BT


{}  /SFont{}-{} {:f} Tf


)",


                   ind,


                   ind,


                   font_data.font_obj,


                   0,


                   pointsize);


    for(const auto &g : glyphs) {


        ERC(current_subset_glyph, doc->get_subset_glyph(fid, g.codepoint));


        // const auto &bob = doc->font_objects.at(current_subset_glyph.ss.fid.id);


        used_subset_fonts.insert(current_subset_glyph.ss);


        fmt::format_to(cmd_appender, "  {:f} {:f} Td\n", g.x - prev_x, g.y - prev_y);


        prev_x = g.x;


        prev_y = g.y;


        fmt::format_to(


            cmd_appender, "  <{:02x}> Tj\n", (unsigned char)current_subset_glyph.glyph_id);


    }


    fmt::format_to(cmd_appender, "{}ET\n", ind);


    RETOK;


}





rvoe<NoReturnValue> PdfDrawContext::render_pdfdoc_text_builtin(const char *pdfdoc_encoded_text,


                                                               CapyPDF_Builtin_Fonts font_id,


                                                               double pointsize,


                                                               double x,


                                                               double y) {


    if(doc->opts.subtype) {


        RETERR(BadOperationForIntent);


    }


    auto font_object = doc->font_object_number(doc->get_builtin_font_id(font_id));


    used_fonts.insert(font_object);


    fmt::format_to(cmd_appender,


                   R"({}BT


{}  /Font{} {} Tf


{}  {:f} {:f} Td


{}  {} Tj


{}ET


)",


                   ind,


                   ind,


                   font_object,


                   pointsize,


                   ind,


                   x,


                   y,


                   ind,


                   pdfstring_quote(pdfdoc_encoded_text),


                   ind);


    RETOK;


}





void PdfDrawContext::draw_unit_circle() {


    const double control = 0.5523 / 2;


    cmd_m(0, 0.5);


    cmd_c(control, 0.5, 0.5, control, 0.5, 0);


    cmd_c(0.5, -control, control, -0.5, 0, -0.5);


    cmd_c(-control, -0.5, -0.5, -control, -0.5, 0);


    cmd_c(-0.5, control, -control, 0.5, 0, 0.5);


}





void PdfDrawContext::draw_unit_box() { cmd_re(-0.5, -0.5, 1, 1); }





rvoe<NoReturnValue> PdfDrawContext::set_transition(const Transition &tr) {


    if(context_type != CAPY_DC_PAGE) {


        RETERR(InvalidDrawContextType);


    }


    transition = tr;


    return NoReturnValue{};


}





rvoe<NoReturnValue>


PdfDrawContext::add_simple_navigation(std::span<const CapyPDF_OptionalContentGroupId> navs,


                                      const std::optional<Transition> &tr) {


    if(context_type != CAPY_DC_PAGE) {


        RETERR(InvalidDrawContextType);


    }


    if(!sub_navigations.empty()) {


        std::abort();


    }


    for(const auto &sn : navs) {


        if(used_ocgs.find(sn) == used_ocgs.end()) {


            RETERR(UnusedOcg);


        }


    }


    for(const auto &sn : navs) {


        sub_navigations.emplace_back(SubPageNavigation{sn, tr});


    }


    return NoReturnValue();


}





rvoe<NoReturnValue> PdfDrawContext::set_custom_page_properties(const PageProperties &new_props) {


    if(context_type != CAPY_DC_PAGE) {


        RETERR(InvalidDrawContextType);


    }


    custom_props = new_props;


    return NoReturnValue{};


}





} // namespace capypdf
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/*
 * Copyright 2022 Jussi Pakkanen
 *
 * 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.
 */

#pragma once

#include <pdfcommon.hpp>
#include <pdftext.hpp>
#include <errorhandling.hpp>
#include <pdfcolorconverter.hpp>
#include <pdfdocument.hpp>
#include <string>
#include <string_view>
#include <unordered_set>
#include <vector>
#include <optional>
#include <span>
#include <stack>

template<> struct std::hash<capypdf::FontSubset> {
    size_t operator()(capypdf::FontSubset const &s) const noexcept {
        const size_t x = (size_t)s.fid.id;
        const size_t y = s.subset_id;
        if constexpr(sizeof(size_t) == 8) {
            return (x << 32) + y;
        } else {
            return (x << 16) + y;
        }
    }
};

namespace capypdf {

class PdfDrawContext;

// Scope based q/Q pairing.
struct GstatePopper {
    PdfDrawContext *ctx;
    explicit GstatePopper(PdfDrawContext *ctx) : ctx(ctx) {}

    GstatePopper() = delete;
    GstatePopper(const GstatePopper &) = delete;

    ~GstatePopper();
};

struct SerializedBasicContext {
    std::string dict;
    std::string commands;
};

struct SerializedXObject {
    std::string dict;
    std::string stream;
};

typedef std::variant<SerializedBasicContext, SerializedXObject> DCSerialization;

struct PdfGlyph {
    uint32_t codepoint;
    double x, y;
};

enum class DrawStateType {
    MarkedContent,
    SaveState,
    Text,
};

class PdfDrawContext {

public:
    PdfDrawContext(PdfDocument *g,
                   PdfColorConverter *cm,
                   CapyPDF_Draw_Context_Type dtype,
                   double w = -1,
                   double h = -1);
    ~PdfDrawContext();
    DCSerialization serialize(const TransparencyGroupExtra *trinfo = nullptr);

    PdfDrawContext() = delete;
    PdfDrawContext(const PdfDrawContext &) = delete;

    GstatePopper push_gstate();

    // All methods that begin with cmd_ map directly to the PDF primitive with the same name.

    // They are in the same order as in Annex A of the PDF spec.
    rvoe<NoReturnValue> cmd_b();
    rvoe<NoReturnValue> cmd_B();
    rvoe<NoReturnValue> cmd_bstar();
    rvoe<NoReturnValue> cmd_Bstar();
    rvoe<NoReturnValue> cmd_BDC(CapyPDF_StructureItemId sid);
    rvoe<NoReturnValue> cmd_BDC(CapyPDF_OptionalContentGroupId id);
    rvoe<NoReturnValue> cmd_BMC(std::string_view tag);
    rvoe<NoReturnValue> cmd_c(double x1, double y1, double x2, double y2, double x3, double y3);
    rvoe<NoReturnValue> cmd_cm(double m1, double m2, double m3, double m4, double m5, double m6);
    rvoe<NoReturnValue> cmd_CS(std::string_view cspace_name);
    rvoe<NoReturnValue> cmd_cs(std::string_view cspace_name);
    rvoe<NoReturnValue> cmd_d(double *dash_array, size_t dash_array_length, double phase);
    rvoe<NoReturnValue> cmd_Do(CapyPDF_FormXObjectId fxoid);
    rvoe<NoReturnValue> cmd_Do(CapyPDF_TransparencyGroupId trid);
    rvoe<NoReturnValue> cmd_EMC();
    rvoe<NoReturnValue> cmd_f();
    // rvoe<NoReturnValue> cmd_F(); PDF spec says this is obsolete.
    rvoe<NoReturnValue> cmd_fstar();
    rvoe<NoReturnValue> cmd_G(LimitDouble gray);
    rvoe<NoReturnValue> cmd_g(LimitDouble gray);
    rvoe<NoReturnValue> cmd_gs(CapyPDF_GraphicsStateId id);
    rvoe<NoReturnValue> cmd_h();
    rvoe<NoReturnValue> cmd_i(double flatness);
    rvoe<NoReturnValue> cmd_j(CapyPDF_Line_Join join_style);
    rvoe<NoReturnValue> cmd_J(CapyPDF_Line_Cap cap_style);
    rvoe<NoReturnValue> cmd_K(LimitDouble c, LimitDouble m, LimitDouble y, LimitDouble k);
    rvoe<NoReturnValue> cmd_k(LimitDouble c, LimitDouble m, LimitDouble y, LimitDouble k);
    rvoe<NoReturnValue> cmd_l(double x, double y);
    rvoe<NoReturnValue> cmd_m(double x, double y);
    rvoe<NoReturnValue> cmd_M(double miterlimit);
    rvoe<NoReturnValue> cmd_n();
    rvoe<NoReturnValue> cmd_q(); // Save
    rvoe<NoReturnValue> cmd_Q(); // Restore
    rvoe<NoReturnValue> cmd_re(double x, double y, double w, double h);
    rvoe<NoReturnValue> cmd_RG(LimitDouble r, LimitDouble g, LimitDouble b);
    rvoe<NoReturnValue> cmd_rg(LimitDouble r, LimitDouble g, LimitDouble b);
    rvoe<NoReturnValue> cmd_ri(CapyPDF_Rendering_Intent ri);
    rvoe<NoReturnValue> cmd_s();
    rvoe<NoReturnValue> cmd_S();
    rvoe<NoReturnValue> cmd_SCN(double value);
    rvoe<NoReturnValue> cmd_scn(double value);
    rvoe<NoReturnValue> cmd_sh(CapyPDF_ShadingId shid);
    rvoe<NoReturnValue> cmd_Tr(CapyPDF_Text_Mode mode);
    rvoe<NoReturnValue> cmd_v(double x2, double y2, double x3, double y3);
    rvoe<NoReturnValue> cmd_w(double w);
    rvoe<NoReturnValue> cmd_W();
    rvoe<NoReturnValue> cmd_Wstar();
    rvoe<NoReturnValue> cmd_y(double x1, double y1, double x3, double y3);

    // Command serialization.
    rvoe<NoReturnValue> serialize_G(std::back_insert_iterator<std::string> &out,
                                    std::string_view indent,
                                    LimitDouble gray) const;
    rvoe<NoReturnValue> serialize_g(std::back_insert_iterator<std::string> &out,
                                    std::string_view indent,
                                    LimitDouble gray) const;
    rvoe<NoReturnValue> serialize_K(std::back_insert_iterator<std::string> &out,
                                    std::string_view indent,
                                    LimitDouble c,
                                    LimitDouble m,
                                    LimitDouble y,
                                    LimitDouble k) const;
    rvoe<NoReturnValue> serialize_k(std::back_insert_iterator<std::string> &out,
                                    std::string_view indent,
                                    LimitDouble c,
                                    LimitDouble m,
                                    LimitDouble y,
                                    LimitDouble k) const;
    rvoe<NoReturnValue> serialize_RG(std::back_insert_iterator<std::string> &out,
                                     std::string_view indent,
                                     LimitDouble r,
                                     LimitDouble g,
                                     LimitDouble b) const;
    rvoe<NoReturnValue> serialize_rg(std::back_insert_iterator<std::string> &out,
                                     std::string_view indent,
                                     LimitDouble r,
                                     LimitDouble g,
                                     LimitDouble b) const;

    // Color
    rvoe<NoReturnValue> set_stroke_color(const Color &c) { return set_color(c, true); }
    rvoe<NoReturnValue> set_nonstroke_color(const Color &c) { return set_color(c, false); }

    rvoe<NoReturnValue> set_color(const Color &c, bool stroke);
    rvoe<NoReturnValue> set_color(const DeviceRGBColor &c, bool stroke);
    rvoe<NoReturnValue> set_color(const DeviceGrayColor &c, bool stroke);
    rvoe<NoReturnValue> set_color(const DeviceCMYKColor &c, bool stroke);
    rvoe<NoReturnValue> set_color(const LabColor &c, bool stroke);
    rvoe<NoReturnValue> set_color(const ICCColor &icc, bool stroke);
    rvoe<NoReturnValue> set_color(PatternId id, bool stroke);
    rvoe<NoReturnValue> set_color(const SeparationColor &color, bool stroke);

    void set_all_stroke_color();
    rvoe<NoReturnValue> draw_image(CapyPDF_ImageId obj_num);
    void scale(double xscale, double yscale);
    void translate(double xtran, double ytran);
    void rotate(double angle);
    rvoe<NoReturnValue>
    render_text(const u8string &text, CapyPDF_FontId fid, double pointsize, double x, double y);
    rvoe<NoReturnValue> render_text(const PdfText &textobj);
    void render_raw_glyph(uint32_t glyph, CapyPDF_FontId fid, double pointsize, double x, double y);
    rvoe<NoReturnValue>
    render_glyphs(const std::vector<PdfGlyph> &glyphs, CapyPDF_FontId fid, double pointsize);
    rvoe<NoReturnValue> render_pdfdoc_text_builtin(const char *pdfdoc_encoded_text,
                                                   CapyPDF_Builtin_Fonts font_id,
                                                   double pointsize,
                                                   double x,
                                                   double y);

    void draw_unit_circle();
    void draw_unit_box();

    void clear();

    rvoe<NoReturnValue> add_form_widget(CapyPDF_FormWidgetId widget);
    rvoe<NoReturnValue> annotate(CapyPDF_AnnotationId annotation);

    CapyPDF_Draw_Context_Type draw_context_type() const { return context_type; }
    PdfDocument &get_doc() { return *doc; }

    std::string build_resource_dict();
    std::string_view get_command_stream() { return commands; }

    rvoe<NoReturnValue> set_form_xobject_size(double w, double h);
    double get_form_xobj_w() const { return form_xobj_w; }
    double get_form_xobj_h() const { return form_xobj_h; }

    int32_t marked_content_depth() const { return marked_depth; }

    const std::unordered_set<CapyPDF_FormWidgetId> &get_form_usage() const { return used_widgets; }
    const std::unordered_set<CapyPDF_AnnotationId> &get_annotation_usage() const {
        return used_annotations;
    }
    const std::unordered_set<CapyPDF_StructureItemId> &get_structure_usage() const {
        return used_structures;
    }

    const std::optional<Transition> &get_transition() const { return transition; }

    const std::vector<SubPageNavigation> &get_subpage_navigation() const { return sub_navigations; }

    bool has_unclosed_state() const { return !dstates.empty(); }

    rvoe<NoReturnValue> set_transition(const Transition &tr);

    rvoe<NoReturnValue> add_simple_navigation(std::span<const CapyPDF_OptionalContentGroupId> navs,
                                              const std::optional<Transition> &tr);

    const PageProperties &get_custom_props() const { return custom_props; }

    rvoe<NoReturnValue> set_custom_page_properties(const PageProperties &new_props);

private:
    rvoe<NoReturnValue> serialize_charsequence(const std::vector<CharItem> &charseq,
                                               std::string &serialisation,
                                               CapyPDF_FontId &current_font,
                                               int32_t &current_subset,
                                               double &current_pointsize);
    rvoe<NoReturnValue>
    utf8_to_kerned_chars(const u8string &text, std::vector<CharItem> &charseq, CapyPDF_FontId fid);

    void indent(DrawStateType dtype) {
        dstates.push(dtype);
        ind += "  ";
    }

    rvoe<NoReturnValue> dedent(DrawStateType dtype) {
        if(dstates.empty()) {
            RETERR(DrawStateEndMismatch);
        }
        if(dstates.top() != dtype) {
            RETERR(DrawStateEndMismatch);
        }
        if(ind.size() < 2) {
            std::abort();
        }
        dstates.pop();
        ind.pop_back();
        ind.pop_back();
        return NoReturnValue{};
    }

    PdfDocument *doc;
    PdfColorConverter *cm;
    CapyPDF_Draw_Context_Type context_type;
    std::string commands;
    std::back_insert_iterator<std::string> cmd_appender;
    std::unordered_set<int32_t> used_images;
    std::unordered_set<FontSubset> used_subset_fonts;
    std::unordered_set<int32_t> used_fonts;
    std::unordered_set<int32_t> used_colorspaces;
    std::unordered_set<int32_t> used_gstates;
    std::unordered_set<int32_t> used_shadings;
    std::unordered_set<int32_t> used_patterns;
    std::unordered_set<int32_t> used_form_xobjects;
    std::unordered_set<CapyPDF_FormWidgetId> used_widgets;
    std::unordered_set<CapyPDF_AnnotationId> used_annotations;
    std::unordered_set<CapyPDF_StructureItemId> used_structures;
    std::unordered_set<CapyPDF_OptionalContentGroupId> used_ocgs;
    std::unordered_set<CapyPDF_TransparencyGroupId> used_trgroups;
    std::vector<SubPageNavigation> sub_navigations;

    std::stack<DrawStateType> dstates;
    std::optional<Transition> transition;

    PageProperties custom_props;
    // Reminder: If you add stuff here, also add them to .clear().
    bool is_finalized = false;
    bool uses_all_colorspace = false;
    double form_xobj_w = -1;
    double form_xobj_h = -1;
    int32_t marked_depth = 0;
    std::string ind;
};

struct ColorPatternBuilder {
    PdfDrawContext pctx;
    double w, h;
};

} // namespace capypdf
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/*


 * Copyright 2022 Jussi Pakkanen


 *


 * Licensed under the Apache License, Version 2.0 (the "License");


 * you may not use this file except in compliance with the License.


 * You may obtain a copy of the License at


 *


 *     http://www.apache.org/licenses/LICENSE-2.0


 *


 * Unless required by applicable law or agreed to in writing, software


 * distributed under the License is distributed on an "AS IS" BASIS,


 * WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.


 * See the License for the specific language governing permissions and


 * limitations under the License.


 */





#include <pdfgen.hpp>


#include <imagefileops.hpp>


#include <utils.hpp>


#include <cstring>


#include <cerrno>


#include <cassert>


#include <stdexcept>


#include <array>


#include <fmt/core.h>


#include <ft2build.h>


#include FT_FREETYPE_H


#include FT_FONT_FORMATS_H


#include FT_OPENTYPE_VALIDATE_H


#ifdef _WIN32


#include <io.h>


#else


#include <unistd.h>


#endif





namespace capypdf {





DrawContextPopper::~DrawContextPopper() {


    switch(ctx.draw_context_type()) {


    case CAPY_DC_PAGE: {


        auto rc = g->add_page(ctx);


        if(!rc) {


            fprintf(stderr, "%s\n", error_text(rc.error()));


            std::abort();


        }


        break;


    }


    default:


        std::abort();


    }


}





rvoe<std::unique_ptr<PdfGen>> PdfGen::construct(const std::filesystem::path &ofname,


                                                const PdfGenerationData &d) {


    FT_Library ft_;


    auto error = FT_Init_FreeType(&ft_);


    if(error) {


        RETERR(FreeTypeError);


    }


    std::unique_ptr<FT_LibraryRec_, FT_Error (*)(FT_LibraryRec_ *)> ft(ft_, FT_Done_FreeType);


    ERC(cm,


        PdfColorConverter::construct(


            d.prof.rgb_profile_file, d.prof.gray_profile_file, d.prof.cmyk_profile_file));


    ERC(pdoc, PdfDocument::construct(d, std::move(cm)));


    return std::unique_ptr<PdfGen>(new PdfGen(ofname, std::move(ft), std::move(pdoc)));


}





PdfGen::~PdfGen() {


    pdoc.font_objects.clear();


    pdoc.fonts.clear();


}





rvoe<NoReturnValue> PdfGen::write() {


    if(pdoc.pages.size() == 0) {


        RETERR(NoPages);


    }





    auto tempfname = ofilename;


    tempfname.replace_extension(".pdf~");


    FILE *ofile = fopen(tempfname.string().c_str(), "wb");


    if(!ofile) {


        perror(nullptr);


        RETERR(CouldNotOpenFile);


    }





    try {


        ERCV(pdoc.write_to_file(ofile));


    } catch(const std::exception &e) {


        fprintf(stderr, "%s\n", e.what());


        fclose(ofile);


        RETERR(DynamicError);


    } catch(...) {


        fprintf(stderr, "Unexpected error.\n");


        fclose(ofile);


        RETERR(DynamicError);


    }





    if(fflush(ofile) != 0) {


        perror(nullptr);


        fclose(ofile);


        RETERR(DynamicError);


    }


    if(


#ifdef _WIN32


        _commit(fileno(ofile))


#else


        fsync(fileno(ofile))


#endif


        != 0) {





        perror(nullptr);


        fclose(ofile);


        RETERR(FileWriteError);


    }


    if(fclose(ofile) != 0) {


        perror(nullptr);


        RETERR(FileWriteError);


    }





    // If we made it here, the file has been fully written and fsynd'd to disk. Now replace.


    std::error_code ec;


    std::filesystem::rename(tempfname, ofilename, ec);


    if(ec) {


        fprintf(stderr, "%s\n", ec.category().message(ec.value()).c_str());


        RETERR(FileWriteError);


    }


    return NoReturnValue{};


}





rvoe<CapyPDF_ImageId> PdfGen::load_image(const std::filesystem::path &fname,


                                         CapyPDF_Image_Interpolation interpolate) {


    ERC(image, load_image_file(fname));





    image.md.interp = interpolate;


    return pdoc.add_image(std::move(image), false);


}





rvoe<CapyPDF_ImageId> PdfGen::load_mask_image(const std::filesystem::path &fname) {


    ERC(image, load_image_file(fname));


    return pdoc.add_mask_image(image);


}





rvoe<CapyPDF_ImageId> PdfGen::embed_jpg(const std::filesystem::path &fname,


                                        CapyPDF_Image_Interpolation interpolate) {


    ERC(jpg, load_jpg(fname));


    return pdoc.embed_jpg(std::move(jpg), interpolate);


}





rvoe<PageId> PdfGen::add_page(PdfDrawContext &ctx) {


    if(&ctx.get_doc() != &pdoc) {


        RETERR(IncorrectDocumentForObject);


    }


    if(ctx.draw_context_type() != CAPY_DC_PAGE) {


        RETERR(InvalidDrawContextType);


    }


    if(ctx.marked_content_depth() != 0) {


        RETERR(UnclosedMarkedContent);


    }


    if(ctx.has_unclosed_state()) {


        RETERR(DrawStateEndMismatch);


    }


    auto sc_var = ctx.serialize();


    assert(std::holds_alternative<SerializedBasicContext>(sc_var));


    auto &sc = std::get<SerializedBasicContext>(sc_var);


    ERCV(pdoc.add_page(std::move(sc.dict),


                       std::move(sc.commands),


                       ctx.get_custom_props(),


                       ctx.get_form_usage(),


                       ctx.get_annotation_usage(),


                       ctx.get_structure_usage(),


                       ctx.get_transition(),


                       ctx.get_subpage_navigation()));


    ctx.clear();


    return PageId{(int32_t)pdoc.pages.size() - 1};


}





rvoe<CapyPDF_FormXObjectId> PdfGen::add_form_xobject(PdfDrawContext &ctx) {


    if(ctx.draw_context_type() != CAPY_DC_FORM_XOBJECT) {


        RETERR(InvalidDrawContextType);


    }


    if(ctx.marked_content_depth() != 0) {


        RETERR(UnclosedMarkedContent);


    }


    auto sc_var = ctx.serialize();


    assert(std::holds_alternative<SerializedXObject>(sc_var));


    auto &sc = std::get<SerializedXObject>(sc_var);


    pdoc.add_form_xobject(std::move(sc.dict), std::move(sc.stream));


    ctx.clear();


    CapyPDF_FormXObjectId fxoid;


    fxoid.id = (int32_t)pdoc.form_xobjects.size() - 1;


    return rvoe<CapyPDF_FormXObjectId>{fxoid};


}





rvoe<PatternId> PdfGen::add_pattern(ColorPatternBuilder &cp) {


    if(cp.pctx.draw_context_type() != CAPY_DC_COLOR_TILING) {


        RETERR(InvalidDrawContextType);


    }


    if(cp.pctx.marked_content_depth() != 0) {


        RETERR(UnclosedMarkedContent);


    }


    auto resources = cp.pctx.build_resource_dict();


    auto commands = cp.pctx.get_command_stream();


    auto buf = fmt::format(R"(<<


  /Type /Pattern


  /PatternType 1


  /PaintType 1


  /TilingType 1


  /BBox [ {:f} {:f} {:f} {:f} ]


  /XStep {:f}


  /YStep {:f}


  /Resources {}


  /Length {}


>>


)",


                           0.0,


                           0.0,


                           cp.w,


                           cp.h,


                           cp.w,


                           cp.h,


                           resources,


                           commands.length());





    return pdoc.add_pattern(buf, commands);


}





DrawContextPopper PdfGen::guarded_page_context() {


    return DrawContextPopper{this, &pdoc, &pdoc.cm, CAPY_DC_PAGE};


}





PdfDrawContext *PdfGen::new_page_draw_context() {


    return new PdfDrawContext{&pdoc, &pdoc.cm, CAPY_DC_PAGE};


}





ColorPatternBuilder PdfGen::new_color_pattern_builder(double w, double h) {


    return ColorPatternBuilder{PdfDrawContext{&pdoc, &pdoc.cm, CAPY_DC_COLOR_TILING}, w, h};


}





rvoe<double>


PdfGen::utf8_text_width(const u8string &txt, CapyPDF_FontId fid, double pointsize) const {


    if(txt.empty()) {


        return 0;


    }


    double w = 0;


    FT_Face face = pdoc.fonts.at(pdoc.font_objects.at(fid.id).font_index_tmp).fontdata.face.get();


    if(!face) {


        RETERR(BuiltinFontNotSupported);


    }


    uint32_t previous_codepoint = -1;


    const bool has_kerning = FT_HAS_KERNING(face);


    for(const auto codepoint : txt) {


        if(has_kerning && previous_codepoint != (uint32_t)-1) {


            FT_Vector kerning;


            const auto index_left = FT_Get_Char_Index(face, previous_codepoint);


            const auto index_right = FT_Get_Char_Index(face, codepoint);


            auto ec = FT_Get_Kerning(face, index_left, index_right, FT_KERNING_DEFAULT, &kerning);


            if(ec != 0) {


                RETERR(FreeTypeError);


            }


            if(kerning.x != 0) {


                // None of the fonts I tested had kerning that Freetype recognized,


                // so don't know if this actually works.


                w += int(kerning.x) / face->units_per_EM;


            }


        }


        auto bob = glyph_advance(fid, pointsize, codepoint);


        assert(bob);


        w += *bob;


        previous_codepoint = codepoint;


    }


    return w;


}





} // namespace capypdf
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/*
 * Copyright 2023 Jussi Pakkanen
 *
 * 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.
 */

#pragma once

#include <pdfdrawcontext.hpp>

#include <cstdio>
#include <cstdint>

#include <vector>
#include <string_view>
#include <optional>
#include <filesystem>

namespace capypdf {

class PdfGen;

struct DrawContextPopper {
    PdfGen *g;
    PdfDrawContext ctx;

    explicit DrawContextPopper(PdfGen *g,
                               PdfDocument *doc,
                               PdfColorConverter *cm,
                               CapyPDF_Draw_Context_Type dtype)
        : g{g}, ctx{doc, cm, dtype} {}

    DrawContextPopper() = delete;
    DrawContextPopper(const DrawContextPopper &) = delete;

    ~DrawContextPopper();
};

class PdfGen {
public:
    static rvoe<std::unique_ptr<PdfGen>> construct(const std::filesystem::path &ofname,
                                                   const PdfGenerationData &d);
    PdfGen(PdfGen &&o) = default;
    ~PdfGen();

    rvoe<NoReturnValue> write();

    rvoe<CapyPDF_ImageId>
    load_image(const std::filesystem::path &fname,
               CapyPDF_Image_Interpolation interpolate = CAPY_INTERPOLATION_AUTO);
    rvoe<CapyPDF_ImageId> load_mask_image(const std::filesystem::path &fname);
    rvoe<CapyPDF_ImageId>
    embed_jpg(const std::filesystem::path &fname,
              CapyPDF_Image_Interpolation interpolate = CAPY_INTERPOLATION_AUTO);
    rvoe<CapyPDF_EmbeddedFileId> embed_file(const std::filesystem::path &fname) {
        return pdoc.embed_file(fname);
    }
    rvoe<CapyPDF_FontId> load_font(const std::filesystem::path &fname) {
        return pdoc.load_font(ft.get(), fname);
    };

    rvoe<CapyPDF_ImageId> add_image(RasterImage ri) { return pdoc.add_image(std::move(ri), false); }

    ImageSize get_image_info(CapyPDF_ImageId img_id) { return pdoc.image_info.at(img_id.id).s; }

    rvoe<CapyPDF_SeparationId> create_separation(std::string_view name,
                                                 const DeviceCMYKColor &fallback) {
        return pdoc.create_separation(name, fallback);
    }

    rvoe<CapyPDF_GraphicsStateId> add_graphics_state(const GraphicsState &state) {
        return pdoc.add_graphics_state(state);
    }

    rvoe<CapyPDF_FunctionId> add_function(const FunctionType2 &func) {
        return pdoc.add_function(func);
    }

    rvoe<CapyPDF_ShadingId> add_shading(const ShadingType2 &shade) {
        return pdoc.add_shading(shade);
    }
    rvoe<CapyPDF_ShadingId> add_shading(const ShadingType3 &shade) {
        return pdoc.add_shading(shade);
    }
    rvoe<CapyPDF_ShadingId> add_shading(const ShadingType4 &shade) {
        return pdoc.add_shading(shade);
    }
    rvoe<CapyPDF_ShadingId> add_shading(const ShadingType6 &shade) {
        return pdoc.add_shading(shade);
    }

    LabId add_lab_colorspace(const LabColorSpace &lab) { return pdoc.add_lab_colorspace(lab); }

    rvoe<CapyPDF_IccColorSpaceId> load_icc_file(const std::filesystem::path &fname) {
        return pdoc.load_icc_file(fname);
    }

    rvoe<CapyPDF_FormWidgetId> create_form_checkbox(PdfBox loc,
                                                    CapyPDF_FormXObjectId onstate,
                                                    CapyPDF_FormXObjectId offstate,
                                                    std::string_view partial_name) {
        return pdoc.create_form_checkbox(loc, onstate, offstate, partial_name);
    }

    rvoe<CapyPDF_AnnotationId> create_annotation(PdfRectangle rect, AnnotationSubType subtype) {
        return pdoc.create_annotation(rect, std::move(subtype));
    }

    DrawContextPopper guarded_page_context();
    PdfDrawContext *new_page_draw_context();

    PdfDrawContext new_form_xobject(double w, double h) {
        return PdfDrawContext(&this->pdoc, &pdoc.cm, CAPY_DC_FORM_XOBJECT, w, h);
    }

    PdfDrawContext new_transparency_group(double w, double h) {
        return PdfDrawContext(&this->pdoc, &pdoc.cm, CAPY_DC_TRANSPARENCY_GROUP, w, h);
    }

    ColorPatternBuilder new_color_pattern_builder(double w, double h);

    rvoe<PageId> add_page(PdfDrawContext &ctx);
    rvoe<CapyPDF_FormXObjectId> add_form_xobject(PdfDrawContext &ctx);
    rvoe<PatternId> add_pattern(ColorPatternBuilder &cp);
    rvoe<CapyPDF_TransparencyGroupId> add_transparency_group(PdfDrawContext &ctx,
                                                             const TransparencyGroupExtra *ex) {
        return pdoc.add_transparency_group(ctx, ex);
    }

    rvoe<CapyPDF_OutlineId>
    add_outline(const u8string &title_utf8, PageId dest, std::optional<CapyPDF_OutlineId> parent) {
        return pdoc.add_outline(title_utf8, dest, parent);
    }

    rvoe<CapyPDF_StructureItemId>
    add_structure_item(std::string_view stype, std::optional<CapyPDF_StructureItemId> parent) {
        return pdoc.add_structure_item(stype, parent);
    }

    rvoe<CapyPDF_OptionalContentGroupId> add_optional_content_group(const OptionalContentGroup &g) {
        return pdoc.add_optional_content_group(g);
    }

    int32_t num_pages() const { return (int32_t)pdoc.pages.size(); }

    std::optional<double>
    glyph_advance(CapyPDF_FontId fid, double pointsize, uint32_t codepoint) const {
        return pdoc.glyph_advance(fid, pointsize, codepoint);
    }

    rvoe<double> utf8_text_width(const u8string &txt, CapyPDF_FontId fid, double pointsize) const;

private:
    PdfGen(std::filesystem::path ofilename,
           std::unique_ptr<FT_LibraryRec_, FT_Error (*)(FT_LibraryRec_ *)> ft,
           PdfDocument pdoc)
        : ofilename(std::move(ofilename)), ft(std::move(ft)), pdoc(std::move(pdoc)) {}

    std::filesystem::path ofilename;
    std::unique_ptr<FT_LibraryRec_, FT_Error (*)(FT_LibraryRec_ *)> ft;
    PdfDocument pdoc;
};

struct GenPopper {
    std::unique_ptr<PdfGen> g;
    GenPopper(const std::filesystem::path &ofname, const PdfGenerationData &d) : g() {
        auto rc = PdfGen::construct(ofname, d);
        if(!rc) {
            fprintf(stderr, "%s\n", error_text(rc.error()));
            std::abort();
        }
        g = std::move(rc.value());
    }
    ~GenPopper() {
        auto rc = g->write();
        if(!rc) {
            fprintf(stderr, "%s\n", error_text(rc.error()));
            std::abort();
        }
    }
};

} // namespace capypdf
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/*


 * Copyright 2023 Jussi Pakkanen


 *


 * Licensed under the Apache License, Version 2.0 (the "License");


 * you may not use this file except in compliance with the License.


 * You may obtain a copy of the License at


 *


 *     http://www.apache.org/licenses/LICENSE-2.0


 *


 * Unless required by applicable law or agreed to in writing, software


 * distributed under the License is distributed on an "AS IS" BASIS,


 * WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.


 * See the License for the specific language governing permissions and


 * limitations under the License.


 */





#include <pdfparser.hpp>


#include <strings.h>


#include <regex>


#include <string_view>


#include <vector>


#include <string>


#include <unordered_map>


#include <map>


#include <cstdint>


#include <cstdlib>


#include <optional>


#include <variant>


#include <algorithm>





#include <fmt/core.h>





namespace {





const std::regex whitespace{R"(^\s)"};


const std::regex dictstart{R"(^<<)"};


const std::regex dictend{R"(^>>)"};


const std::regex arraystart{R"(^\[)"};


const std::regex arrayend{R"(^\])"};


const std::regex objname{R"(^(\d+)\s+(\d+)\s+obj)"};


const std::regex objref{R"((^\d+)\s+(\d+)\s+R)"};


const std::regex stringlit{R"(^/([a-zA-Z][-a-zA-Z0-9+]+))"};


const std::regex stringobj{R"(^\()"};


const std::regex endobj{R"(^endobj)"};


const std::regex number{R"(^-?\d+)"};


const std::regex real{R"(^(-?\d+\.\d+))"};


const std::regex hexstr{R"(^<([0-9a-fA-F]+)>)"};





} // namespace





const char *text1 =


    R"(3 0 obj << /key /value /otherkey [ 1 0 R ] /StringKey (a \(b(c)) /intkey 55 /realkey 9.34 /hexkey <03830A0b> >> endobj)";





const char *text2 = R"(9 0 obj


<</Type/FontDescriptor/FontName/BAAAAA+LiberationSerif


/Flags 4


/FontBBox[-543 -303 1278 982]/ItalicAngle 0


/Ascent 891


/Descent -216


/CapHeight 981


/StemV 80


/FontFile2 7 0 R


>>


endobj


)";





int PdfLexer::lex_string(const char *t) {


    bool prev_was_backslash = false;


    int num_parens = 1;


    size_t myoff = 0;


    while(t[myoff] != '\0') {


        switch(t[myoff]) {





        case '\\':


            prev_was_backslash = true;


            break;





        case '(':


            if(prev_was_backslash) {





            } else {


                ++num_parens;


            }


            prev_was_backslash = false;


            break;





        case ')':


            if(prev_was_backslash) {





            } else {


                if(--num_parens == 0) {


                    return (int64_t)myoff + 1;


                }


            }


            prev_was_backslash = false;


            break;





        case '\0':


            return -1;





        default:


            prev_was_backslash = false;


            break;


        }


        ++myoff;


    }


    return -1;


}





PdfToken PdfLexer::next() {


    std::cmatch m;


    while(offset < text.size()) {


        if(std::regex_search(text.c_str() + offset, m, whitespace)) {


            offset += m.length();


            continue;


        }





        if(std::regex_search(text.c_str() + offset, m, objname)) {


            int64_t number = atoll(text.c_str() + offset + m.position(1));


            int64_t version = atoll(text.c_str() + offset + m.position(2));


            offset += m.length();


            return PdfTokenObjName(number, version);


        } else if(std::regex_search(text.c_str() + offset, m, dictstart)) {


            offset += m.length();


            return PdfTokenDictStart();


        } else if(std::regex_search(text.c_str() + offset, m, dictend)) {


            offset += m.length();


            return PdfTokenDictEnd();


        } else if(std::regex_search(text.c_str() + offset, m, arraystart)) {


            offset += m.length();


            return PdfTokenArrayStart{};


        } else if(std::regex_search(text.c_str() + offset, m, arrayend)) {


            offset += m.length();


            return PdfTokenArrayEnd{};


        } else if(std::regex_search(text.c_str() + offset, m, stringlit)) {


            std::string name(text.c_str() + offset + 1, m.length(1));


            offset += m.length();


            return PdfTokenStringLiteral{std::move(name)};


        } else if(std::regex_search(text.c_str() + offset, m, objref)) {


            int64_t onum = atoll(text.c_str() + offset);


            int64_t version = atoll(text.c_str() + offset + m.position(2));


            offset += m.length();


            return PdfTokenObjRef(onum, version);


        } else if(std::regex_search(text.c_str() + offset, m, stringobj)) {


            ++offset;


            auto advance = lex_string(text.c_str() + offset);


            if(advance < 0) {


                // std::cout << "\nParent string parsing failed.\n";


                return PdfTokenError{};


            }


            std::string temptext(text.c_str() + offset, advance);


            offset += advance;


            return PdfTokenString(std::move(temptext));


        } else if(std::regex_search(text.c_str() + offset, m, real)) {


            double value = strtod(text.c_str() + offset, nullptr);


            offset += m.length();


            return PdfTokenReal{value};


        } else if(std::regex_search(text.c_str() + offset, m, number)) {


            int64_t value = atoll(text.c_str() + offset);


            offset += m.length();


            return PdfTokenInteger{value};


        } else if(std::regex_search(text.c_str() + offset, m, endobj)) {


            offset += m.length();


            return PdfTokenEndObj{};


        } else if(std::regex_search(text.c_str() + offset, m, hexstr)) {


            std::string hexs(text.c_str() + offset + m.position(1), m.length(1));


            offset += m.length();


            return PdfTokenHexString{std::move(hexs)};


        } else {


            return PdfTokenError{};


        }


    }


    return PdfTokenFinished{};


}





std::optional<PdfObjectDefinition> PdfParser::parse() {


    pending = lex.next();


    auto root = expect<PdfTokenObjName>();


    if(!root) {


        return {};


    }


    objdef.number = root->number;


    objdef.version = root->version;


    auto robj = parse_value();


    if(!robj) {


        return {};


    }


    accept<PdfTokenEndObj>();


    if(!std::holds_alternative<PdfTokenFinished>(pending)) {


        return {};


    }


    objdef.root = std::move(*robj);


    return std::move(objdef);


}





std::optional<PdfValueElement> PdfParser::parse_value() {


    if(auto intval = accept<PdfTokenInteger>(); intval) {


        return intval->value;


    }


    if(auto realval = accept<PdfTokenReal>(); realval) {


        return realval->value;


    }


    if(auto refval = accept<PdfTokenObjRef>(); refval) {


        return PdfNodeObjRef{refval->objnum, refval->version};


    }


    if(auto strval = accept<PdfTokenString>(); strval) {


        return PdfNodeString{strval->text};


    }


    if(auto strval = accept<PdfTokenStringLiteral>(); strval) {


        return PdfNodeStringLiteral{strval->text};


    }


    if(auto strval = accept<PdfTokenHexString>(); strval) {


        return PdfNodeHexString{strval->text};


    }


    if(auto dictval = accept<PdfTokenDictStart>(); dictval) {


        auto dict_id = parse_dict();


        if(!dict_id) {


            return {};


        }


        return PdfNodeDict(*dict_id);


    }


    if(auto arrval = accept<PdfTokenArrayStart>(); arrval) {


        auto array_id = parse_array();


        if(!array_id) {


            return {};


        }


        return PdfNodeArray(*array_id);


    }


    if(accept<PdfTokenFinished>()) {


        return {};


    }


    return {};


}





std::optional<size_t> PdfParser::parse_dict() {


    PdfDict dict;


    while(true) {


        if(auto the_end = accept<PdfTokenDictEnd>(); the_end) {


            objdef.dicts.emplace_back(std::move(dict));


            return objdef.dicts.size() - 1;


        }


        auto k = expect<PdfTokenStringLiteral>();


        if(!k) {


            return {};


        }


        auto v = parse_value();


        if(!v) {


            return {};


        }


        dict[k->text] = std::move(*v);


    }


}





std::optional<size_t> PdfParser::parse_array() {


    PdfArray arr;


    while(true) {


        if(auto the_end = accept<PdfTokenArrayEnd>(); the_end) {


            objdef.arrays.emplace_back(std::move(arr));


            return objdef.arrays.size() - 1;


        }


        auto v = parse_value();


        if(!v) {


            return {};


        }


        arr.emplace_back(std::move(*v));


    }


}





std::string PrettyPrinter::prettyprint() {


    fmt::format_to(app, "{}obj {} {}\n", indent, def.number, def.version);


    print_value(def.root);


    return std::move(output);


}





void PrettyPrinter::print_array(const PdfArray &a) {


    for(const auto &i : a) {


        print_value(i);


    }


}





void PrettyPrinter::print_dict(const PdfDict &d) {


    std::vector<std::string> keys;


    for(const auto &[key, value] : d) {


        keys.push_back(key);


    }





    std::sort(keys.begin(), keys.end(), [](const std::string &s1, const std::string &s2) {


        return strcasecmp(s1.c_str(), s2.c_str()) < 0;


    });


    for(const auto &key : keys) {


        fmt::format_to(app, "{}/{} ", indent, key);


        print_value(d.at(key), false);


    }


}





void PrettyPrinter::print_value(const PdfValueElement &e, bool with_indent) {


    const char *ind = with_indent ? indent.c_str() : "";


    if(std::holds_alternative<int64_t>(e)) {


        const auto &v = std::get<int64_t>(e);


        fmt::format_to(app, "{}{}\n", ind, v);


    } else if(std::holds_alternative<double>(e)) {


        const auto &v = std::get<double>(e);


        fmt::format_to(app, "{}{}\n", ind, v);


    } else if(std::holds_alternative<PdfNodeArray>(e)) {


        const auto &v = std::get<PdfNodeArray>(e);


        fmt::format_to(app, "{}[\n", ind);


        indent += "    ";


        print_array(def.arrays[v.i]);


        indent.pop_back();


        indent.pop_back();


        indent.pop_back();


        indent.pop_back();


        fmt::format_to(app, "{}]\n", indent);


    } else if(std::holds_alternative<PdfNodeDict>(e)) {


        const auto &v = std::get<PdfNodeDict>(e);


        fmt::format_to(app, "{}<<\n", ind);


        indent += "    ";


        print_dict(def.dicts[v.i]);


        indent.pop_back();


        indent.pop_back();


        indent.pop_back();


        indent.pop_back();


        fmt::format_to(app, "{}>>\n", indent);


    } else if(std::holds_alternative<PdfNodeObjRef>(e)) {


        const auto &v = std::get<PdfNodeObjRef>(e);


        fmt::format_to(app, "{}{} {} R\n", ind, v.obj, v.version);


    } else if(std::holds_alternative<PdfNodeString>(e)) {


        const auto &v = std::get<PdfNodeString>(e);


        fmt::format_to(app, "{}({})\n", ind, v.value);


    } else if(std::holds_alternative<PdfNodeStringLiteral>(e)) {


        const auto &v = std::get<PdfNodeStringLiteral>(e);


        fmt::format_to(app, "{}/{}\n", ind, v.value);


    } else if(std::holds_alternative<PdfNodeHexString>(e)) {


        const auto &v = std::get<PdfNodeHexString>(e);


        fmt::format_to(app, "{}<{}>\n", ind, v.value);


    }


}





/*


int main() {


    // PdfLexer plex(text);


    // PdfToken t = plex.next();


    PdfParser p(text2);


    auto result = p.parse();


    if(result) {


        PrettyPrinter pp(*result);


        auto output = pp.prettyprint();


        printf("%s", output.c_str());


    } else {


        fprintf(stderr, "Parse fail.\n");


    }


    return 0;


}


*/







capypdf-0.7.0/src/pdfparser.hpp

/*
 * Copyright 2023 Jussi Pakkanen
 *
 * 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.
 */

#pragma once

#include <string>
#include <variant>
#include <optional>
#include <vector>
#include <unordered_map>

struct PdfTokenArrayStart {};

struct PdfTokenArrayEnd {};

struct PdfTokenDictStart {};

struct PdfTokenDictEnd {};

struct PdfTokenString {
    explicit PdfTokenString(std::string s) : text(std::move(s)) {}
    std::string text;
};

struct PdfTokenStringLiteral {
    explicit PdfTokenStringLiteral(std::string s) : text(std::move(s)) {}
    std::string text;
};

struct PdfTokenObjName {
    PdfTokenObjName(int number_, int version_) : number(number_), version(version_) {}
    int number;
    int version;
};

struct PdfTokenHexString {
    explicit PdfTokenHexString(std::string s) : text(std::move(s)) {}
    std::string text;
};

struct PdfTokenObjRef {
    PdfTokenObjRef(int o, int v) {
        objnum = o;
        version = v;
    }
    int objnum, version;
};

struct PdfTokenInteger {
    int64_t value;
};

struct PdfTokenReal {
    double value;
};

struct PdfTokenEndObj {};

struct PdfTokenFinished {};

struct PdfTokenError {};

typedef std::variant<PdfTokenDictStart,
                     PdfTokenDictEnd,
                     PdfTokenArrayStart,
                     PdfTokenArrayEnd,
                     PdfTokenString,
                     PdfTokenStringLiteral,
                     PdfTokenObjName,
                     PdfTokenObjRef,
                     PdfTokenEndObj,
                     PdfTokenHexString,
                     PdfTokenInteger,
                     PdfTokenReal,
                     PdfTokenError,
                     PdfTokenFinished>
    PdfToken;

class PdfLexer {
public:
    explicit PdfLexer(const char *t) : text(t), offset(0) {}
    explicit PdfLexer(std::string_view t) : text(t), offset(0) {}

    int lex_string(const char *t);
    PdfToken next();

private:
    std::string text;
    size_t offset;
};

struct PdfNodeArray {
    size_t i;
};
struct PdfNodeDict {
    size_t i;
};
struct PdfNodeObjRef {
    int64_t obj;
    int64_t version;
};
struct PdfNodeString {
    std::string value;
};
struct PdfNodeStringLiteral {
    std::string value;
}; // Without leading slash.
struct PdfNodeHexString {
    std::string value;
};

typedef std::variant<int64_t,
                     double,
                     PdfNodeArray,
                     PdfNodeDict,
                     PdfNodeObjRef,
                     PdfNodeString,
                     PdfNodeStringLiteral,
                     PdfNodeHexString>
    PdfValueElement;

typedef std::vector<PdfValueElement> PdfArray;
typedef std::unordered_map<std::string, PdfValueElement> PdfDict;

struct PdfObjectDefinition {
    int64_t number = -1;
    int64_t version = -1;
    std::vector<PdfArray> arrays;
    std::vector<PdfDict> dicts;
    PdfValueElement root;
};

class PdfParser {
public:
    explicit PdfParser(const char *t) : lex(t) {}
    explicit PdfParser(const std::string_view t) : lex(t) {}

    std::optional<PdfObjectDefinition> parse();

private:
    std::optional<PdfValueElement> parse_value();

    std::optional<size_t> parse_dict();
    std::optional<size_t> parse_array();

    template<typename T> std::optional<T> accept() {
        if(!std::holds_alternative<T>(pending)) {
            return {};
        }
        auto retval = std::move(pending);
        pending = lex.next();
        return std::move(std::get<T>(retval));
    }

    template<typename T> std::optional<T> expect() {
        if(!std::holds_alternative<T>(pending)) {
            return {};
        }
        auto retval = std::move(pending);
        pending = lex.next();
        return std::move(std::get<T>(retval));
    }

    PdfLexer lex;
    PdfToken pending;
    PdfObjectDefinition objdef;
};

class PrettyPrinter {
public:
    explicit PrettyPrinter(PdfObjectDefinition p) : def{p}, app{std::back_inserter(output)} {}

    std::string prettyprint();

private:
    void print_array(const PdfArray &a);

    void print_dict(const PdfDict &d);

    void print_value(const PdfValueElement &e, bool with_indent = true);

    PdfObjectDefinition def;
    std::string indent;
    std::string output;
    std::back_insert_iterator<std::string> app;
};







capypdf-0.7.0/src/pdftext.hpp

/*
 * Copyright 2023 Jussi Pakkanen
 *
 * 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.
 */

#pragma once

#include <capypdf.h>
#include <pdfcommon.hpp>
#include <variant>
#include <cstdint>
#include <errorhandling.hpp>
#include <vector>
#include <string>

namespace capypdf {

class PdfDrawContext;

typedef std::variant<uint32_t, double> CharItem;

struct TStar_arg {};

struct Tc_arg {
    double val;
};

struct Td_arg {
    double tx, ty;
};

struct TD_arg {
    double tx, ty;
};

struct Tf_arg {
    CapyPDF_FontId font;
    double pointsize;
};

struct Text_arg {
    u8string text;
};

struct TJ_arg {
    std::vector<CharItem> elements;
};

struct TL_arg {
    double leading;
};

struct Tm_arg {
    double a, b, c, d, e, f;
};

struct Tr_arg {
    CapyPDF_Text_Mode rmode;
};

struct Ts_arg {
    double rise;
};

struct Tw_arg {
    double width;
};

struct Tz_arg {
    double scaling;
};

struct Emc_arg {};

struct Stroke_arg {
    Color c;
};

struct Nonstroke_arg {
    Color c;
};

typedef std::variant<TStar_arg,
                     Tc_arg,
                     Td_arg,
                     TD_arg,
                     Tf_arg,
                     Text_arg,
                     TJ_arg,
                     TL_arg,
                     Tm_arg,
                     Tr_arg,
                     Ts_arg,
                     Tw_arg,
                     Tz_arg,
                     CapyPDF_StructureItemId,
                     Emc_arg,
                     Stroke_arg,
                     Nonstroke_arg>
    TextEvent;

class PdfText {
public:
    explicit PdfText(PdfDrawContext *dc) : dc{dc} {};

    rvoe<NoReturnValue> cmd_BDC(CapyPDF_StructureItemId sid) {
        events.emplace_back(sid);
        RETOK;
    }

    rvoe<NoReturnValue> cmd_EMC() {
        events.emplace_back(Emc_arg{});
        RETOK;
    }

    rvoe<NoReturnValue> cmd_Tstar() {
        events.emplace_back(TStar_arg{});
        RETOK;
    }

    rvoe<NoReturnValue> cmd_Tc(double char_spacing) {
        events.emplace_back(Tc_arg{char_spacing});
        RETOK;
    }

    rvoe<NoReturnValue> cmd_Td(double tx, double ty) {
        events.emplace_back(Td_arg{tx, ty});
        RETOK;
    }

    rvoe<NoReturnValue> cmd_TD(double tx, double ty) {
        events.emplace_back(TD_arg{tx, ty});
        RETOK;
    }

    rvoe<NoReturnValue> cmd_Tf(CapyPDF_FontId font, double pointsize) {
        events.emplace_back(Tf_arg{font, pointsize});
        RETOK;
    }

    rvoe<NoReturnValue> render_text(const u8string &text) {
        events.emplace_back(Text_arg{text});
        RETOK;
    }

    // cmd_Tj missing. It might not be needed at all.

    rvoe<NoReturnValue> cmd_TJ(std::vector<CharItem> chars) {
        events.emplace_back(TJ_arg{std::move(chars)});
        RETOK;
    }

    rvoe<NoReturnValue> cmd_TL(double leading) {
        events.emplace_back(TL_arg{leading});
        RETOK;
    }

    rvoe<NoReturnValue> cmd_Tm(double a, double b, double c, double d, double e, double f) {
        events.emplace_back(Tm_arg{a, b, c, d, e, f});
        RETOK;
    }

    rvoe<NoReturnValue> cmd_Tr(CapyPDF_Text_Mode rmode) {
        events.emplace_back(Tr_arg{rmode});
        RETOK;
    }

    rvoe<NoReturnValue> cmd_Ts(double rise) {
        events.emplace_back(Ts_arg{rise});
        RETOK;
    }

    rvoe<NoReturnValue> cmd_Tw(double spacing) {
        events.emplace_back(Tw_arg{spacing});
        RETOK;
    }

    rvoe<NoReturnValue> cmd_Tz(double scaling) {
        events.emplace_back(Tz_arg{scaling});
        RETOK;
    }

    rvoe<NoReturnValue> stroke_color(const Color &c) {
        events.emplace_back(Stroke_arg{c});
        RETOK;
    }

    rvoe<NoReturnValue> nonstroke_color(const Color &c) {
        events.emplace_back(Nonstroke_arg{c});
        RETOK;
    }

    PdfDrawContext *creator() const { return dc; }
    const std::vector<TextEvent> &get_events() const { return events; }

private:
    PdfDrawContext *dc;
    std::vector<TextEvent> events;
};

} // namespace capypdf
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capypdf-0.7.0/src/pdfviewer.cpp

/*


 * Copyright 2022 Jussi Pakkanen


 *


 * Licensed under the Apache License, Version 2.0 (the "License");


 * you may not use this file except in compliance with the License.


 * You may obtain a copy of the License at


 *


 *     http://www.apache.org/licenses/LICENSE-2.0


 *


 * Unless required by applicable law or agreed to in writing, software


 * distributed under the License is distributed on an "AS IS" BASIS,


 * WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.


 * See the License for the specific language governing permissions and


 * limitations under the License.


 */





#include <pdfparser.hpp>


#include <gtk/gtk.h>


#include <sys/mman.h>


#include <zlib.h>


#include <cassert>


#include <filesystem>


#include <optional>


#include <vector>





enum { OBJNUM_COLUMN, OFFSET_COLUMN, STREAM_SIZE_COLUMN, TYPE_COLUMN, N_OBJ_COLUMNS };





namespace {





std::string inflate(std::string_view compressed) {


    std::string inflated;


    const int CHUNK = 1024 * 1024;


    int ret;


    unsigned have;


    z_stream strm;


    const unsigned char *current = (const unsigned char *)compressed.data();


    std::unique_ptr<unsigned char[]> out(new unsigned char[CHUNK]);





    /* allocate inflate state */


    strm.zalloc = Z_NULL;


    strm.zfree = Z_NULL;


    strm.opaque = Z_NULL;


    strm.avail_in = 0;


    strm.next_in = Z_NULL;


    ret = inflateInit(&strm);


    if(ret != Z_OK) {


        printf("Could not init zlib.");


        return "";


    }





    /* decompress until deflate stream ends or end of file */


    strm.avail_in = compressed.size();


    strm.next_in = const_cast<unsigned char *>(current); // zlib header is const-broken


    do {


        if(strm.total_in >= compressed.size()) {


            break;


        }





        /* run inflate() on input until output buffer not full */


        do {


            strm.avail_out = CHUNK;


            strm.next_out = out.get();


            ret = inflate(&strm, Z_NO_FLUSH);


            assert(ret != Z_STREAM_ERROR); /* state not clobbered */


            switch(ret) {


            case Z_NEED_DICT:


            case Z_DATA_ERROR:


            case Z_MEM_ERROR:


                printf("Zlib error: %s\n", strm.msg);


                return "";


            }


            have = CHUNK - strm.avail_out;





            inflated += std::string_view((const char *)out.get(), have);


        } while(strm.avail_out == 0);


        /* done when inflate() says it's done */


    } while(ret != Z_STREAM_END);


    /*


        if(Z_STREAM_END != Z_OK) {


            throw std::runtime_error("Decompression failed.");


        }


    */


    return inflated;


}





const char appname[] = "PDF browser";





const int xref_entry_size = 20;


const int free_generation = 65535;





struct MMapCloser {


    void *addr;


    size_t length;


    ~MMapCloser() { munmap(addr, length); }


};





struct BinaryData {


    std::string dict;


    std::string stream;


};





struct XrefEntry {


    int32_t obj_generation;


    size_t offset;


    BinaryData bd;


};





struct App {


    GtkApplication *app;


    std::filesystem::path ifile;


    GtkWindow *win;


    GtkTreeView *objectview;


    GtkTreeStore *objectstore;


    GtkTextView *obj_text;


    GtkTextView *stream_text;


    std::vector<XrefEntry> objects;


};





std::string detect_type(std::string_view odict) {


    const char active_chars[] = "ABCDEFGHIJKLMNOPQRSTUVWXYZabcdefghijklmnopqrstuvwxyz";


    auto typeloc = odict.find("/Type ");


    if(typeloc != std::string::npos) {


        auto typeend = odict.find_first_not_of(active_chars, typeloc + 7);


        return std::string{odict.substr(typeloc + 7, typeend - typeloc - 7)};


    }


    typeloc = odict.find("/Type");


    if(typeloc != std::string::npos) {


        std::string bob{odict};


        auto typeview = odict.substr(typeloc + 6);


        auto typeend = typeview.find_first_not_of(active_chars);


        return std::string{typeview.substr(0, typeend)};


    }


    return "";


}





void reload_object_view(App &a) {


    gtk_tree_store_clear(a.objectstore);


    GtkTreeIter iter;


    size_t i = 0;


    for(const auto &object : a.objects) {


        auto type = detect_type(object.bd.dict);


        gtk_tree_store_append(a.objectstore, &iter, nullptr);


        gtk_tree_store_set(a.objectstore,


                           &iter,


                           OBJNUM_COLUMN,


                           (int)i,


                           OFFSET_COLUMN,


                           (int64_t)object.offset,


                           STREAM_SIZE_COLUMN,


                           (int)object.bd.stream.size(),


                           TYPE_COLUMN,


                           type.c_str(),


                           -1);


        ++i;


    }


}





BinaryData load_binary_data(std::string_view data) {


    BinaryData bd;





    const auto obj_start = data.find(" obj\n");


    if(obj_start >= 10) { // Not correct


        printf("Invalid offset to object.\n");


        std::abort();


    }


    // Not reliable but so what.


    const auto stream_pos = data.find("stream\n");


    const auto endstream_pos = data.find("endstream\n");


    const auto endobj_pos = data.find("endobj\n");





    if(endobj_pos == std::string_view::npos) {


        printf("End of object marker missing.\n");


        std::abort();


    }


    if(stream_pos != std::string_view::npos) {


        if(endstream_pos == std::string_view::npos) {


            printf("Malformed stream.\n");


            std::abort();


        }


        if(stream_pos < endobj_pos) {


            bd.dict = data.substr(0, stream_pos);


            bd.stream = data.substr(stream_pos + 7, endstream_pos - stream_pos - 7);


        } else {


            bd.dict = data.substr(0, endobj_pos);


        }


    } else {


        bd.dict = data.substr(0, endobj_pos);


    }


    return bd;


}





std::optional<std::vector<XrefEntry>> parse_xreftable(std::string_view xref) {


    std::vector<XrefEntry> refs;


    const char *data_in;


    if(xref.find("xref\n") == 0) {


        data_in = xref.data() + 5;


    } else if(xref.find("xref\r\n") == 0) {


        data_in = xref.data() + 6;


    } else {


        printf("Xref table is not valid.\n");


        return {};


    }


    char *tmp;


    const long first_obj = strtol(data_in, &tmp, 10);


    if(first_obj != 0) {


        printf("Xref entries must start with object 0.\n");


        return {};


    }


    data_in = tmp;


    const long num_objects = strtol(data_in, &tmp, 10);


    if(num_objects <= 0) {


        printf("Invalid number of entries in xref table.");


        return {};


    }


    data_in = tmp;


    if(*data_in == '\r') {


        ++data_in;


    }


    ++data_in;


    refs.reserve(num_objects);


    for(long i = 0; i < num_objects; ++i) {


        auto obj_offset = strtol(data_in, nullptr, 10);


        auto obj_generation = strtol(data_in + 11, nullptr, 10);


        auto type = data_in[17];


        switch(type) {


        case 'n': {


            if(obj_generation != 0) {


                printf("Can not handle multi-generation PDF files.\n");


                return {};


            }


        } break;


        case 'f': {


            if(obj_generation != free_generation) {


                printf("Can not handle multipart indexes yet.\n");


                return {};


            }


        } break;


        default: {


            printf("Cross reference entry type is invalid.\n");


            return {};


        }


        }


        refs.push_back(XrefEntry{(int32_t)obj_generation, size_t(obj_offset), {}});


        data_in += xref_entry_size;


    }


    return refs;


}





std::optional<std::vector<XrefEntry>> parse_pdf(std::string_view data) {


    if(data.find("%PDF-1.") != 0) {


        printf("Not a valid PDF file.\n");


        return {};


    }


    const auto i1 = data.rfind('\n', data.size() - 2);


    const auto i2 = data.rfind('\n', i1 - 2);


    const auto i3 = data.rfind('\n', i2 - 2);


    if(i3 == std::string_view::npos) {


        printf("Very invalid PDF file.\n");


        return {};


    }


    /*


     * The trailer is not actually needed for now and some files don't have it.


    const auto trailer_off = data.rfind("trailer", i3);


    if(trailer_off == std::string::npos) {


        printf("Trailer dictionary is missing.\n");


        return {};


    }


    */


    auto xrefloc = data.find("startxref", i3);


    if(xrefloc == std::string::npos) {


        printf("Cross reference table missing.\n");


        return {};


    }


    auto xrefnumberstart = data.find_first_not_of("\n\r", xrefloc + strlen("startxref"));


    if(xrefnumberstart == std::string::npos) {


        printf("Malformed xref.\n");


        return {};


    }


    const auto xrefstart = strtol(data.data() + xrefnumberstart, nullptr, 10);


    if(xrefstart <= 0 || (size_t)xrefstart >= data.size()) {


        printf("Cross reference offset incorrect.\n");


        return {};


    }


    auto xreftable_maybe = parse_xreftable(data.substr(xrefstart));


    if(!xreftable_maybe) {


        return {};


    }


    auto &xreftable = *xreftable_maybe;


    for(auto &xref : xreftable) {


        if(xref.offset >= data.size()) {


            printf("Xref points past end of file.\n");


            return {};


        }


        if(xref.obj_generation == free_generation) {


            continue;


        }


        xref.bd = load_binary_data(data.substr(xref.offset));


    }


    return std::move(xreftable);


}





void load_file(App &a, const std::filesystem::path &ifile) {


    FILE *f = fopen(ifile.c_str(), "r");


    if(!f) {


        printf("Could not open file %s: %s\n", ifile.c_str(), strerror(errno));


        return;


    }


    std::unique_ptr<FILE, int (*)(FILE *)> fcloser(f, fclose);


    fseek(f, 0, SEEK_END);


    auto file_size = ftell(f);


    fseek(f, 0, SEEK_SET);


    void *addr = mmap(nullptr, file_size, PROT_READ, MAP_PRIVATE, fileno(f), 0);


    if(!addr) {


        printf("MMap failed: %s\n", strerror(errno));


        return;


    }


    MMapCloser mc{addr, (size_t)file_size};


    std::string_view data{(const char *)addr, (size_t)file_size};


    auto new_entries_maybe = parse_pdf(data);


    if(new_entries_maybe) {


        a.objects = std::move(*new_entries_maybe);


        reload_object_view(a);


        std::string title{appname};


        title += " - ";


        title += ifile.filename().c_str();


        gtk_window_set_title(a.win, title.c_str());


    }


}





void write_file(std::filesystem::path ofile, std::string_view data) {


    FILE *f = fopen(ofile.c_str(), "w");


    if(!f) {


        printf("Could not open file %s: %s.\n", ofile.c_str(), strerror(errno));


        return;


    }


    fwrite(data.data(), 1, data.size(), f);


    fclose(f);


}





void save_stream(App &a, const std::filesystem::path &ofile) {


    GtkTreeIter iter;


    GtkTreeModel *model;


    GtkTreeSelection *selection = gtk_tree_view_get_selection(a.objectview);


    if(!gtk_tree_selection_get_selected(selection, &model, &iter)) {


        return;


    }


    int32_t index;


    gtk_tree_model_get(model, &iter, OBJNUM_COLUMN, &index, -1);


    if(index < 0 || (size_t)index >= a.objects.size()) {


        printf("Invalid selection.\n");


        return;


    }


    const auto &outobj = a.objects[index];


    if(outobj.bd.stream.empty()) {


        printf("Object stream is empty");


        return;


    }


    if(outobj.bd.dict.find("/FlateDecode") == std::string::npos) {


        write_file(ofile, outobj.bd.stream);


    } else {


        auto inflated = inflate(outobj.bd.stream);


        write_file(ofile, inflated);


    }


}





void selection_changed_cb(GtkTreeSelection *selection, gpointer data) {


    App *a = static_cast<App *>(data);


    if(a->objects.empty()) {


        return;


    }


    GtkTreeIter iter;


    GtkTreeModel *model;


    if(!gtk_tree_selection_get_selected(selection, &model, &iter)) {


        return;


    }


    int32_t index;


    gtk_tree_model_get(model, &iter, OBJNUM_COLUMN, &index, -1);





    auto buf = gtk_text_view_get_buffer(a->obj_text);


    assert(index >= 0);


    assert((size_t)index < a->objects.size());


    const auto &raw_dict = a->objects[index].bd.dict;


    std::string cleaned_dict;


    PdfParser pparser(raw_dict);


    auto parseout = pparser.parse();


    if(parseout) {


        PrettyPrinter pp(*parseout);


        cleaned_dict = pp.prettyprint();


    } else {


        cleaned_dict = raw_dict;


    }


    for(auto &c : cleaned_dict) {


        if(int(c) > 127 || int(c) <= 0) {


            c = '?';


        }


    }


    gtk_text_buffer_set_text(buf, cleaned_dict.c_str(), cleaned_dict.size());





    buf = gtk_text_view_get_buffer(a->stream_text);


    const auto &streamtext = a->objects[index].bd.stream;


    if(a->objects[index].bd.dict.find("FlateDecode") != std::string::npos) {


        auto inflated = inflate(streamtext);


        gtk_text_buffer_set_text(buf, inflated.c_str(), inflated.length());


    } else {


        gtk_text_buffer_set_text(buf, streamtext.c_str(), streamtext.length());


    }


}





void file_open_cb(GtkDialog *dialog, int response, gpointer data) {


    App *a = static_cast<App *>(data);


    if(response == GTK_RESPONSE_ACCEPT) {


        GtkFileChooser *chooser = GTK_FILE_CHOOSER(dialog);


        g_autoptr(GFile) file = gtk_file_chooser_get_file(chooser);


        std::filesystem::path infile(g_file_get_path(file));


        load_file(*a, infile);


    }





    gtk_window_destroy(GTK_WINDOW(dialog));


}





void load_cb(GtkButton *, gpointer data) {


    App *a = static_cast<App *>(data);


    GtkWidget *dialog;


    GtkFileChooserAction action = GTK_FILE_CHOOSER_ACTION_OPEN;





    dialog = gtk_file_chooser_dialog_new("Open File",


                                         a->win,


                                         action,


                                         "_Cancel",


                                         GTK_RESPONSE_CANCEL,


                                         "_Open",


                                         GTK_RESPONSE_ACCEPT,


                                         NULL);


    gtk_window_present(GTK_WINDOW(dialog));





    g_signal_connect(dialog, "response", G_CALLBACK(file_open_cb), data);


}





void stream_save_cb(GtkDialog *dialog, int response, gpointer data) {


    App *a = static_cast<App *>(data);


    if(response == GTK_RESPONSE_ACCEPT) {


        GtkFileChooser *chooser = GTK_FILE_CHOOSER(dialog);


        g_autoptr(GFile) file = gtk_file_chooser_get_file(chooser);


        std::filesystem::path infile(g_file_get_path(file));


        gtk_window_destroy(GTK_WINDOW(dialog));


        save_stream(*a, infile); // Might show a dialog.


    } else {





        gtk_window_destroy(GTK_WINDOW(dialog));


    }


}





void file_save_cb(GtkButton *, gpointer data) {


    App *a = static_cast<App *>(data);


    GtkWidget *dialog;


    GtkFileChooserAction action = GTK_FILE_CHOOSER_ACTION_SAVE;





    dialog = gtk_file_chooser_dialog_new("Save stream",


                                         a->win,


                                         action,


                                         "_Cancel",


                                         GTK_RESPONSE_CANCEL,


                                         "_Save",


                                         GTK_RESPONSE_ACCEPT,


                                         NULL);


    gtk_window_present(GTK_WINDOW(dialog));





    g_signal_connect(dialog, "response", G_CALLBACK(stream_save_cb), data);


}





void quit_cb(GtkButton *, gpointer) { g_main_loop_quit(nullptr); }





void build_gui(App &a) {


    a.win = GTK_WINDOW(gtk_application_window_new(a.app));


    gtk_window_set_title(a.win, appname);


    gtk_window_set_default_size(a.win, 1600, 800);





    // I could not decipher how to create a menumodel, ergo this.


    auto *bbox = gtk_box_new(GTK_ORIENTATION_HORIZONTAL, 0);


    auto *b = gtk_button_new_with_label("Load");


    g_signal_connect(G_OBJECT(b), "clicked", G_CALLBACK(load_cb), &a);


    gtk_box_append(GTK_BOX(bbox), b);


    b = gtk_button_new_with_label("Save stream");


    g_signal_connect(G_OBJECT(b), "clicked", G_CALLBACK(file_save_cb), &a);


    gtk_box_append(GTK_BOX(bbox), b);


    b = gtk_button_new_with_label("Quit");


    g_signal_connect(G_OBJECT(b), "clicked", G_CALLBACK(quit_cb), &a);


    gtk_box_append(GTK_BOX(bbox), b);





    a.objectstore =


        gtk_tree_store_new(N_OBJ_COLUMNS, G_TYPE_INT, G_TYPE_INT64, G_TYPE_INT, G_TYPE_STRING);


    a.objectview = GTK_TREE_VIEW(gtk_tree_view_new_with_model(GTK_TREE_MODEL(a.objectstore)));


    GtkCellRenderer *r = gtk_cell_renderer_text_new();


    GtkTreeViewColumn *c =


        gtk_tree_view_column_new_with_attributes("Number", r, "text", OBJNUM_COLUMN, nullptr);


    gtk_tree_view_append_column(a.objectview, c);


    r = gtk_cell_renderer_text_new();


    c = gtk_tree_view_column_new_with_attributes("Type", r, "text", TYPE_COLUMN, nullptr);


    gtk_tree_view_append_column(a.objectview, c);


    r = gtk_cell_renderer_text_new();


    c = gtk_tree_view_column_new_with_attributes("Offset", r, "text", OFFSET_COLUMN, nullptr);


    gtk_tree_view_append_column(a.objectview, c);


    r = gtk_cell_renderer_text_new();


    c = gtk_tree_view_column_new_with_attributes(


        "Stream size", r, "text", STREAM_SIZE_COLUMN, nullptr);


    gtk_tree_view_append_column(a.objectview, c);





    auto select = gtk_tree_view_get_selection(a.objectview);


    gtk_tree_selection_set_mode(select, GTK_SELECTION_SINGLE);


    g_signal_connect(G_OBJECT(select), "changed", G_CALLBACK(selection_changed_cb), &a);





    GtkNotebook *note = GTK_NOTEBOOK(gtk_notebook_new());


    GtkGrid *grid = GTK_GRID(gtk_grid_new());


    gtk_grid_attach(grid, bbox, 0, 0, 2, 1);


    auto *scroll = gtk_scrolled_window_new();


    gtk_widget_set_size_request(scroll, 600, -1);


    gtk_scrolled_window_set_child(GTK_SCROLLED_WINDOW(scroll), GTK_WIDGET(a.objectview));


    gtk_grid_attach(grid, scroll, 0, 1, 1, 1);


    a.obj_text = GTK_TEXT_VIEW(gtk_text_view_new());


    a.stream_text = GTK_TEXT_VIEW(gtk_text_view_new());


    gtk_widget_set_vexpand(GTK_WIDGET(a.obj_text), 1);


    gtk_widget_set_hexpand(GTK_WIDGET(a.obj_text), 1);


    gtk_widget_set_vexpand(GTK_WIDGET(a.stream_text), 1);


    gtk_widget_set_hexpand(GTK_WIDGET(a.stream_text), 1);


    scroll = gtk_scrolled_window_new();


    gtk_widget_set_vexpand(scroll, 1);


    gtk_widget_set_hexpand(scroll, 1);


    gtk_scrolled_window_set_child(GTK_SCROLLED_WINDOW(scroll), GTK_WIDGET(a.obj_text));


    gtk_notebook_append_page(note, scroll, gtk_label_new("Dictionary"));


    scroll = gtk_scrolled_window_new();


    gtk_widget_set_vexpand(scroll, 1);


    gtk_widget_set_hexpand(scroll, 1);


    gtk_scrolled_window_set_child(GTK_SCROLLED_WINDOW(scroll), GTK_WIDGET(a.stream_text));


    gtk_notebook_append_page(note, scroll, gtk_label_new("Stream"));


    gtk_grid_attach(grid, GTK_WIDGET(note), 1, 1, 1, 1);





    gtk_window_set_child(GTK_WINDOW(a.win), GTK_WIDGET(grid));


}





void activate(GtkApplication *, gpointer user_data) {


    auto *app = static_cast<App *>(user_data);


    build_gui(*app);


    load_file(*app, app->ifile);


    gtk_window_present(GTK_WINDOW(app->win));


}





} // namespace





int main(int argc, char **argv) {


    App app;


    app.ifile = "title.pdf";


    app.app = gtk_application_new("io.github.jpakkane.pdfviewer", G_APPLICATION_FLAGS_NONE);


    g_signal_connect(app.app, "activate", G_CALLBACK(activate), static_cast<gpointer>(&app));


    int status = g_application_run(G_APPLICATION(app.app), argc, argv);


    g_object_unref(app.app);


    return status;


}







capypdf-0.7.0/src/subtype.cpp


capypdf-0.7.0/src/subtype.cpp

/*


 * Copyright 2023 Jussi Pakkanen


 *


 * Licensed under the Apache License, Version 2.0 (the "License");


 * you may not use this file except in compliance with the License.


 * You may obtain a copy of the License at


 *


 *     http://www.apache.org/licenses/LICENSE-2.0


 *


 * Unless required by applicable law or agreed to in writing, software


 * distributed under the License is distributed on an "AS IS" BASIS,


 * WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.


 * See the License for the specific language governing permissions and


 * limitations under the License.


 */





#include <pdfgen.hpp>


#include <errorhandling.hpp>


#include <cmath>





using namespace capypdf;





int main(int argc, char **argv) {


    PdfGenerationData opts;





    opts.default_page_properties.mediabox->x2 = opts.default_page_properties.mediabox->y2 = 200;


    opts.title = u8string::from_cstr("Form XObject test").value();


    opts.author = u8string::from_cstr("Test Person").value();


    opts.output_colorspace = CAPY_CS_DEVICE_RGB;


    opts.subtype = CAPY_INTENT_SUBTYPE_PDFA;


    opts.intent_condition_identifier = "sRGB IEC61966-2.1";


    opts.prof.rgb_profile_file = "/usr/share/color/icc/ghostscript/srgb.icc";


    {


        GenPopper genpop("apdf_test.pdf", opts);


        PdfGen &gen = *genpop.g;





        {


            auto ctxguard = gen.guarded_page_context();


            auto &ctx = ctxguard.ctx;





            auto font =


                gen.load_font("/usr/share/fonts/truetype/liberation/LiberationSans-Regular.ttf")


                    .value();


            ctx.render_text(


                u8string::from_cstr("This is a PDF/A-3 document.").value(), font, 12, 20, 94);


        }


    }


    return 0;


}







capypdf-0.7.0/src/utils.cpp


capypdf-0.7.0/src/utils.cpp

/*


 * Copyright 2022-2023 Jussi Pakkanen


 *


 * Licensed under the Apache License, Version 2.0 (the "License");


 * you may not use this file except in compliance with the License.


 * You may obtain a copy of the License at


 *


 *     http://www.apache.org/licenses/LICENSE-2.0


 *


 * Unless required by applicable law or agreed to in writing, software


 * distributed under the License is distributed on an "AS IS" BASIS,


 * WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.


 * See the License for the specific language governing permissions and


 * limitations under the License.


 */





#include <utils.hpp>


#include <zlib.h>


#include <cassert>


#include <cstring>


#ifdef _WIN32


#include <time.h>


#include <windows.h>


#else


#include <sys/time.h>


#endif





#include <fmt/core.h>


#include <memory>


#include <random>





namespace capypdf {





namespace {





struct UtfDecodeStep {


    uint32_t byte1_data_mask;


    uint32_t num_subsequent_bytes;


};





bool is_valid_uf8_character(std::string_view input, size_t cur, const UtfDecodeStep &par) {


    const uint32_t byte1 = uint32_t((unsigned char)input[cur]);


    const uint32_t subsequent_header_mask = 0b011000000;


    const uint32_t subsequent_header_value = 0b10000000;


    const uint32_t subsequent_data_mask = 0b111111;


    const uint32_t subsequent_num_data_bits = 6;





    if(cur + par.num_subsequent_bytes >= input.size()) {


        return false;


    }


    uint32_t unpacked = byte1 & par.byte1_data_mask;


    for(uint32_t i = 0; i < par.num_subsequent_bytes; ++i) {


        unpacked <<= subsequent_num_data_bits;


        const uint32_t subsequent = uint32_t((unsigned char)input[cur + 1 + i]);


        if((subsequent & subsequent_header_mask) != subsequent_header_value) {


            return false;


        }


        assert((unpacked & subsequent_data_mask) == 0);


        unpacked |= subsequent & subsequent_data_mask;


    }





    return true;


}





void append_glyph_to_utf16be(uint32_t glyph, std::vector<uint16_t> &u16buf) {


    if(glyph < 0x10000) {


        u16buf.push_back((uint16_t)glyph);


    } else {


        const auto reduced = glyph - 0x10000;


        const auto high_surrogate = (reduced >> 10) + 0xD800;


        const auto low_surrogate = (reduced & 0b1111111111) + 0xDC00;


        u16buf.push_back((uint16_t)high_surrogate);


        u16buf.push_back((uint16_t)low_surrogate);


    }


}





} // namespace





rvoe<std::string> flate_compress(std::string_view data) {


    std::string compressed;


    const int CHUNK = 1024 * 1024;


    std::string buf;


    z_stream strm;


    strm.zalloc = Z_NULL;


    strm.zfree = Z_NULL;


    strm.opaque = Z_NULL;





    auto ret = deflateInit(&strm, Z_BEST_COMPRESSION);


    if(ret != Z_OK) {


        RETERR(CompressionFailure);


    }


    std::unique_ptr<z_stream, int (*)(z_stream *)> zcloser(&strm, deflateEnd);


    strm.avail_in = data.size();


    strm.next_in = (Bytef *)(data.data()); // Very unsafe.





    do {


        buf.resize(CHUNK);


        strm.avail_out = CHUNK;


        strm.next_out = (Bytef *)buf.data();


        ret = deflate(&strm, Z_FINISH); /* no bad return value */


        assert(ret != Z_STREAM_ERROR);  /* state not clobbered */


        int write_size = CHUNK - strm.avail_out;


        assert(write_size <= (int)buf.size());


        buf.resize(write_size);


        compressed += buf;


    } while(strm.avail_out == 0);


    if(strm.avail_in != 0) { /* all input will be used */


        RETERR(CompressionFailure);


    }


    /* done when last data in file processed */


    if(ret != Z_STREAM_END) {


        RETERR(CompressionFailure);


    }





    return std::move(compressed);


}





rvoe<std::string> load_file(const char *fname) {


    FILE *f = fopen(fname, "rb");


    if(!f) {


        perror(nullptr);


        RETERR(CouldNotOpenFile);


    }


    std::unique_ptr<FILE, int (*)(FILE *)> fcloser(f, fclose);


    return load_file(f);


}





rvoe<std::string> load_file(const std::filesystem::path &fname) {


    if(!std::filesystem::is_regular_file(fname)) {


        RETERR(FileDoesNotExist);


    }





    return load_file(fname.string().c_str());


}





rvoe<std::string> load_file(FILE *f) {


    fseek(f, 0, SEEK_END);


    auto fsize = (size_t)ftell(f);


    std::string contents(fsize, '\0');


    fseek(f, 0, SEEK_SET);


    if(fread(contents.data(), 1, fsize, f) != fsize) {


        perror(nullptr);


        RETERR(FileReadError);


    }


    return contents;


}





void write_file(const char *ofname, const char *buf, size_t bufsize) {


    FILE *f = fopen(ofname, "w");


    if(!f) {


        std::abort();


    }


    if(fwrite(buf, 1, bufsize, f) != bufsize) {


        std::abort();


    }


    fclose(f);


}





rvoe<std::string> utf8_to_pdfmetastr(const u8string &input) {


    // For now put everything into UTF-16 bracketstrings.


    std::string encoded = "<FEFF";





    //    auto u16buf = glyphs_to_utf16be(glyphs);


    auto bi = std::back_inserter(encoded);


    std::vector<uint16_t> u16buf;


    for(const auto codepoint : input) {


        u16buf.clear();


        append_glyph_to_utf16be(codepoint, u16buf);


        for(const auto &u16 : u16buf) {


            const auto *lower_byte = (const unsigned char *)&u16;


            const auto *upper_byte = lower_byte + 1;


            fmt::format_to(bi, "{:02X}{:02X}", *upper_byte, *lower_byte);


        }


    }


    encoded += '>';


    return std::move(encoded);


}





bool is_valid_utf8(std::string_view input) {


    std::vector<uint32_t> glyphs;


    UtfDecodeStep par;


    // clang-format off


    const uint32_t twobyte_header_mask    = 0b11100000;


    const uint32_t twobyte_header_value   = 0b11000000;


    const uint32_t threebyte_header_mask  = 0b11110000;


    const uint32_t threebyte_header_value = 0b11100000;


    const uint32_t fourbyte_header_mask   = 0b11111000;


    const uint32_t fourbyte_header_value  = 0b11110000;


    // clang-format on


    for(size_t i = 0; i < input.size(); ++i) {


        const uint32_t code = uint32_t((unsigned char)input[i]);


        if(code < 0x80) {


            glyphs.push_back(code);


            continue;


        } else if((code & twobyte_header_mask) == twobyte_header_value) {


            par.byte1_data_mask = 0b11111;


            par.num_subsequent_bytes = 1;


        } else if((code & threebyte_header_mask) == threebyte_header_value) {


            par.byte1_data_mask = 0b1111;


            par.num_subsequent_bytes = 2;


        } else if((code & fourbyte_header_mask) == fourbyte_header_value) {


            par.byte1_data_mask = 0b111;


            par.num_subsequent_bytes = 3;


        } else {


            return false;


        }


        if(!is_valid_uf8_character(input, i, par)) {


            return false;


        }


        i += par.num_subsequent_bytes;


    }


    return true;


}





std::string current_date_string() {


    const int bufsize = 128;


    char buf[bufsize];


    time_t timepoint;


    struct tm utctime;


    if(getenv("SOURCE_DATE_EPOCH")) {


        timepoint = strtol(getenv("SOURCE_DATE_EPOCH"), nullptr, 10);


    } else {


        timepoint = std::chrono::system_clock::to_time_t(std::chrono::system_clock::now());


    }


#ifdef _WIN32


    if(gmtime_s(&utctime, &timepoint) != 0) {


#else


    if(gmtime_r(&timepoint, &utctime) == nullptr) {


#endif


        perror(nullptr);


        std::abort();


    }


    strftime(buf, bufsize, "(D:%Y%m%d%H%M%SZ)", &utctime);


    return std::string(buf);


}





std::string pdfstring_quote(std::string_view raw_string) {


    std::string result;


    result.reserve(raw_string.size() * 2 + 2);


    result.push_back('(');


    for(const char c : raw_string) {


        switch(c) {


        case '(':


        case ')':


        case '\\':


            result.push_back('\\');


            break;


        default:


            break;


        }


        result.push_back(c);


    }


    result.push_back(')');


    return result;


}





bool is_ascii(std::string_view text) {


    for(const auto c : text) {


        auto ci = int32_t((unsigned char)c);


        if(ci > 127) {


            return false;


        }


    }


    return true;


}





std::string create_trailer_id() {


    int num_bytes = 16;


    std::string msg;


    msg.reserve(num_bytes * 2 + 2);


    auto app = std::back_inserter(msg);


    msg.push_back('<');


    std::random_device r;


    std::default_random_engine gen(r());


    std::uniform_int_distribution<int> dist(0, 255);


    for(int i = 0; i < num_bytes; ++i) {


        fmt::format_to(app, "{:02X}", (unsigned char)dist(gen));


    }


    msg.push_back('>');


    return msg;


}





} // namespace capypdf







capypdf-0.7.0/src/utils.hpp

/*
 * Copyright 2022 Jussi Pakkanen
 *
 * 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.
 */

#pragma once

#include <errorhandling.hpp>
#include <pdfcommon.hpp>
#include <string>
#include <expected>
#include <cstdio>
#include <string_view>
#include <filesystem>
#include <vector>

namespace capypdf {

template<class... Ts> struct overloaded : Ts... {
    using Ts::operator()...;
};
#if defined __APPLE__
// This should not be needed, but Xcode 15 still requires it.
template<class... Ts> overloaded(Ts...) -> overloaded<Ts...>;
#endif

rvoe<std::string> flate_compress(std::string_view data);

rvoe<std::string> load_file(const char *fname);

rvoe<std::string> load_file(const std::filesystem::path &fname);

rvoe<std::string> load_file(FILE *f);

void write_file(const char *ofname, const char *buf, size_t bufsize);

rvoe<std::string> utf8_to_pdfmetastr(const u8string &input);

bool is_valid_utf8(std::string_view input);

std::string current_date_string();

std::string pdfstring_quote(std::string_view raw_string);

bool is_ascii(std::string_view text);

std::string create_trailer_id();

} // namespace capypdf







capypdf-0.7.0/subprojects/.gitignore

fmt-*/
freetype-*/
lcms2-*/
libjpeg-turbo-*/
libpng-*/
packagecache/
tiff-*/
zlib-*/






capypdf-0.7.0/subprojects/fmt.wrap

[wrap-file]
directory = fmt-10.1.1
source_url = https://github.com/fmtlib/fmt/archive/10.1.1.tar.gz
source_filename = fmt-10.1.1.tar.gz
source_hash = 78b8c0a72b1c35e4443a7e308df52498252d1cefc2b08c9a97bc9ee6cfe61f8b
patch_filename = fmt_10.1.1-1_patch.zip
patch_url = https://wrapdb.mesonbuild.com/v2/fmt_10.1.1-1/get_patch
patch_hash = adec33acaf87c0859c52b242a44bc71c3427751da3f1adaed511f4186794a42f
source_fallback_url = https://github.com/mesonbuild/wrapdb/releases/download/fmt_10.1.1-1/fmt-10.1.1.tar.gz
wrapdb_version = 10.1.1-1

[provide]
fmt = fmt_dep







capypdf-0.7.0/subprojects/freetype2.wrap

[wrap-file]
directory = freetype-2.13.2
source_url = https://download.savannah.gnu.org/releases/freetype/freetype-2.13.2.tar.xz
source_fallback_url = https://github.com/mesonbuild/wrapdb/releases/download/freetype2_2.13.2-1/freetype-2.13.2.tar.xz
source_filename = freetype-2.13.2.tar.xz
source_hash = 12991c4e55c506dd7f9b765933e62fd2be2e06d421505d7950a132e4f1bb484d
wrapdb_version = 2.13.2-1

[provide]
freetype2 = freetype_dep
freetype = freetype_dep







capypdf-0.7.0/subprojects/lcms2.wrap

[wrap-file]
directory = lcms2-2.15
source_url = https://github.com/mm2/Little-CMS/releases/download/lcms2.15/lcms2-2.15.tar.gz
source_filename = lcms2-2.15.tar.gz
source_hash = b20cbcbd0f503433be2a4e81462106fa61050a35074dc24a4e356792d971ab39
source_fallback_url = https://github.com/mesonbuild/wrapdb/releases/download/lcms2_2.15-1/lcms2-2.15.tar.gz
wrapdb_version = 2.15-1

[provide]
lcms2 = liblcms2_dep







capypdf-0.7.0/subprojects/libjpeg-turbo.wrap

[wrap-file]
directory = libjpeg-turbo-3.0.1
source_url = https://sourceforge.net/projects/libjpeg-turbo/files/3.0.1/libjpeg-turbo-3.0.1.tar.gz
source_filename = libjpeg-turbo-3.0.1.tar.gz
source_hash = 22429507714ae147b3acacd299e82099fce5d9f456882fc28e252e4579ba2a75
patch_filename = libjpeg-turbo_3.0.1-1_patch.zip
patch_url = https://wrapdb.mesonbuild.com/v2/libjpeg-turbo_3.0.1-1/get_patch
patch_hash = fe56c562a4be3d699f3948fb0ae9452445b94795540a7f6bd58e6fd2fd5b53cd
source_fallback_url = https://github.com/mesonbuild/wrapdb/releases/download/libjpeg-turbo_3.0.1-1/libjpeg-turbo-3.0.1.tar.gz
wrapdb_version = 3.0.1-1

[provide]
dependency_names = libjpeg, libturbojpeg







capypdf-0.7.0/subprojects/libpng.wrap

[wrap-file]
directory = libpng-1.6.40
source_url = https://github.com/glennrp/libpng/archive/v1.6.40.tar.gz
source_filename = libpng-1.6.40.tar.gz
source_hash = 62d25af25e636454b005c93cae51ddcd5383c40fa14aa3dae8f6576feb5692c2
patch_filename = libpng_1.6.40-1_patch.zip
patch_url = https://wrapdb.mesonbuild.com/v2/libpng_1.6.40-1/get_patch
patch_hash = bad558070e0a82faa5c0ae553bcd12d49021fc4b628f232a8e58c3fbd281aae1
source_fallback_url = https://github.com/mesonbuild/wrapdb/releases/download/libpng_1.6.40-1/libpng-1.6.40.tar.gz
wrapdb_version = 1.6.40-1

[provide]
libpng = libpng_dep







capypdf-0.7.0/subprojects/libtiff.wrap

[wrap-file]
directory = tiff-4.6.0
source_url = https://download.osgeo.org/libtiff/tiff-4.6.0.tar.xz
source_filename = tiff-4.6.0.tar.gz
source_hash = e178649607d1e22b51cf361dd20a3753f244f022eefab1f2f218fc62ebaf87d2
patch_filename = libtiff_4.6.0-1_patch.zip
patch_url = https://wrapdb.mesonbuild.com/v2/libtiff_4.6.0-1/get_patch
patch_hash = 5154f5f54243b145530f13a64c6eb44520a765f42b0717c5add3eea637f60f60
source_fallback_url = https://github.com/mesonbuild/wrapdb/releases/download/libtiff_4.6.0-1/tiff-4.6.0.tar.gz
wrapdb_version = 4.6.0-1

[provide]
libtiff-4 = libtiff4_dep







capypdf-0.7.0/subprojects/zlib.wrap

[wrap-file]
directory = zlib-1.3
source_url = http://zlib.net/fossils/zlib-1.3.tar.gz
source_fallback_url = https://github.com/mesonbuild/wrapdb/releases/download/zlib_1.3-5/zlib-1.3.tar.gz
source_filename = zlib-1.3.tar.gz
source_hash = ff0ba4c292013dbc27530b3a81e1f9a813cd39de01ca5e0f8bf355702efa593e
patch_filename = zlib_1.3-5_patch.zip
patch_url = https://wrapdb.mesonbuild.com/v2/zlib_1.3-5/get_patch
patch_hash = 524fb7648b68474a00c0e2d27e0ca707fb4ba0eb6d510d4f18f29cf656ba2b8b
wrapdb_version = 1.3-5

[provide]
zlib = zlib_dep







capypdf-0.7.0/test/capypdftests.py

#!/usr/bin/env python3

# Copyright 2023 Jussi Pakkanen
#
# 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.


import unittest
import os, sys, pathlib, shutil, subprocess
import PIL.Image, PIL.ImageChops

if shutil.which('gs') is None:
    sys.exit('Ghostscript not found, test suite can not be run.')

os.environ['CAPYPDF_SO_OVERRIDE'] = 'src' # Sucks, but there does not seem to be a better injection point.
source_root = pathlib.Path(sys.argv[1])
testdata_dir = source_root / 'testoutput'
image_dir = source_root / 'images'
icc_dir = source_root / 'icc'
sys.path.append(str(source_root / 'python'))

noto_fontdir = pathlib.Path('/usr/share/fonts/truetype/noto')

sys.argv = sys.argv[0:1] + sys.argv[2:]

import capypdf

def draw_intersect_shape(ctx):
    ctx.cmd_m(50, 90)
    ctx.cmd_l(80, 10)
    ctx.cmd_l(10, 60)
    ctx.cmd_l(90, 60)
    ctx.cmd_l(20, 10)
    ctx.cmd_h()

def validate_image(basename, w, h):
    import functools
    def decorator_validate(func):
        @functools.wraps(func)
        def wrapper_validate(*args, **kwargs):
            assert(len(args) == 1)
            utobj = args[0]
            pngname = pathlib.Path(basename + '.png')
            pdfname = pathlib.Path(basename + '.pdf')
            args = (args[0], pdfname, w, h)
            try:
                pdfname.unlink()
            except Exception:
                pass
            utobj.assertFalse(os.path.exists(pdfname), 'PDF file already exists.')
            value = func(*args, **kwargs)
            the_truth = testdata_dir / pngname
            utobj.assertTrue(os.path.exists(pdfname), 'Test did not generate a PDF file.')
            utobj.assertEqual(subprocess.run(['gs',
                                              '-q',
                                              '-dNOPAUSE',
                                              '-dBATCH',
                                              '-sDEVICE=png16m',
                                              f'-g{w}x{h}',
                                              #'-dPDFFitPage',
                                              f'-sOutputFile={pngname}',
                                              str(pdfname)]).returncode, 0)
            oracle_image = PIL.Image.open(the_truth)
            gen_image = PIL.Image.open(pngname)
            diff = PIL.ImageChops.difference(oracle_image, gen_image)
            utobj.assertFalse(diff.getbbox(), 'Rendered image is different.')
            pdfname.unlink()
            pngname.unlink()
            return value
        return wrapper_validate
    return decorator_validate

def cleanup(ofilename):
    import functools
    def decorator_validate(func):
        @functools.wraps(func)
        def wrapper_validate(*args, **kwargs):
            args = tuple([args[0], ofilename] + list(args)[1:])
            value = func(*args, **kwargs)
            os.unlink(ofilename)
            return value
        return wrapper_validate
    return decorator_validate


class TestPDFCreation(unittest.TestCase):

    @validate_image('python_simple', 480, 640)
    def test_simple(self, ofilename, w, h):
        ofile = pathlib.Path(ofilename)
        with capypdf.Generator(ofile) as g:
            with g.page_draw_context() as ctx:
                ctx.cmd_rg(1.0, 0.0, 0.0)
                ctx.cmd_re(10, 10, 100, 100)
                ctx.cmd_f()

    @validate_image('python_text', 400, 400)
    def test_text(self, ofilename, w, h):
        opts = capypdf.Options()
        props = capypdf.PageProperties()
        props.set_pagebox(capypdf.PageBox.Media, 0, 0, w, h)
        opts.set_default_page_properties(props)
        with capypdf.Generator(ofilename, opts) as g:
            fid = g.load_font(noto_fontdir / 'NotoSans-Regular.ttf')
            with g.page_draw_context() as ctx:
                ctx.render_text('Av, Tv, kerning yo.', fid, 12, 50, 150)

    def test_error(self):
        ofile = pathlib.Path('delme.pdf')
        if ofile.exists():
            ofile.unlink()
        with self.assertRaises(capypdf.CapyPDFException) as cm_outer:
            with capypdf.Generator(ofile) as g:
                ctx = g.page_draw_context()
                with self.assertRaises(capypdf.CapyPDFException) as cm:
                    ctx.cmd_w(-0.1)
                self.assertEqual(str(cm.exception), 'Negative line width.')
                ctx = None # Destroy without adding page, so there should be no output.
        self.assertEqual(str(cm_outer.exception), 'No pages defined.')
        self.assertFalse(ofile.exists())

    def test_line_drawing(self):
        ofile = pathlib.Path('nope.pdf')
        with capypdf.Generator(ofile) as g:
            with g.page_draw_context() as ctx:
                ctx.cmd_J(capypdf.LineCapStyle.Round)
                ctx.cmd_j(capypdf.LineJoinStyle.Bevel)
        ofile.unlink()

    @validate_image('python_image', 200, 200)
    def test_images(self, ofilename, w, h):
        opts = capypdf.Options()
        props = capypdf.PageProperties()
        props.set_pagebox(capypdf.PageBox.Media, 0, 0, w, h)
        opts.set_default_page_properties(props)
        with capypdf.Generator(ofilename, opts) as g:
            bg_img = g.embed_jpg(image_dir / 'simple.jpg')
            mono_img = g.load_image(image_dir / '1bit_noalpha.png')
            gray_img = g.load_image(image_dir / 'gray_alpha.png')
            rgb_tif_img = g.load_image(image_dir / 'rgb_tiff.tif')
            with g.page_draw_context() as ctx:
                with ctx.push_gstate():
                    ctx.translate(10, 10)
                    ctx.scale(80, 80)
                    ctx.draw_image(bg_img)
                with ctx.push_gstate():
                    ctx.translate(0, 100)
                    ctx.translate(10, 10)
                    ctx.scale(80, 80)
                    ctx.draw_image(mono_img)
                with ctx.push_gstate():
                    ctx.translate(110, 110)
                    ctx.scale(80, 80)
                    ctx.draw_image(gray_img)
                with ctx.push_gstate():
                    ctx.translate(110, 10)
                    ctx.scale(80, 80)
                    ctx.draw_image(rgb_tif_img)

    @validate_image('python_path', 200, 200)
    def test_path(self, ofilename, w, h):
        opts = capypdf.Options()
        props = capypdf.PageProperties()
        props.set_pagebox(capypdf.PageBox.Media, 0, 0, w, h)
        opts.set_default_page_properties(props)
        with capypdf.Generator(ofilename, opts) as g:
            with g.page_draw_context() as ctx:
                with ctx.push_gstate():
                    ctx.cmd_w(5)
                    ctx.cmd_J(capypdf.LineCapStyle.Round)
                    ctx.cmd_m(10, 10);
                    ctx.cmd_c(80, 10, 20, 90, 90, 90);
                    ctx.cmd_S();
                with ctx.push_gstate():
                    ctx.cmd_w(10)
                    ctx.translate(100, 0)
                    ctx.cmd_RG(1.0, 0.0, 0.0)
                    ctx.cmd_rg(0.9, 0.9, 0.0)
                    ctx.cmd_j(capypdf.LineJoinStyle.Bevel)
                    ctx.cmd_m(50, 90)
                    ctx.cmd_l(10, 10)
                    ctx.cmd_l(90, 10)
                    ctx.cmd_h()
                    ctx.cmd_B()
                with ctx.push_gstate():
                    ctx.translate(0, 100)
                    draw_intersect_shape(ctx)
                    ctx.cmd_w(3)
                    ctx.cmd_rg(0, 1, 0)
                    ctx.cmd_RG(0.5, 0.1, 0.5)
                    ctx.cmd_j(capypdf.LineJoinStyle.Round)
                    ctx.cmd_B()
                with ctx.push_gstate():
                    ctx.translate(100, 100)
                    ctx.cmd_w(2)
                    ctx.cmd_rg(0, 1, 0);
                    ctx.cmd_RG(0.5, 0.1, 0.5)
                    draw_intersect_shape(ctx)
                    ctx.cmd_Bstar()

    @validate_image('python_textobj', 200, 200)
    def test_text(self, ofilename, w, h):
        opts = capypdf.Options()
        props = capypdf.PageProperties()
        props.set_pagebox(capypdf.PageBox.Media, 0, 0, w, h)
        opts.set_default_page_properties(props)
        with capypdf.Generator(ofilename, opts) as g:
            font = g.load_font(noto_fontdir / 'NotoSerif-Regular.ttf')
            with g.page_draw_context() as ctx:
                t = ctx.text_new()
                t.cmd_Tf(font, 12.0)
                t.cmd_Td(10.0, 100.0)
                t.render_text('Using text object!')
                ctx.render_text_obj(t)

    @validate_image('python_gstate', 200, 200)
    def test_gstate(self, ofilename, w, h):
        opts = capypdf.Options()
        props = capypdf.PageProperties()
        props.set_pagebox(capypdf.PageBox.Media, 0, 0, w, h)
        opts.set_default_page_properties(props)
        with capypdf.Generator(ofilename, opts) as g:
            gstate = capypdf.GraphicsState()
            gstate.set_CA(0.1)
            gstate.set_ca(0.5)
            gsid = g.add_graphics_state(gstate)
            with g.page_draw_context() as ctx:
                ctx.cmd_gs(gsid)
                ctx.cmd_w(5)
                ctx.cmd_rg(1.0, 0.0, 0.0)
                ctx.cmd_re(10, 10, 180, 50)
                ctx.cmd_B()
                ctx.cmd_rg(0.0, 1.0, 0.0)
                ctx.cmd_re(30, 20, 100, 150)
                ctx.cmd_B()
                ctx.cmd_rg(0.0, 0.0, 1.0)
                ctx.cmd_re(80, 30, 100, 150)
                ctx.cmd_B()


    @validate_image('python_icccolor', 200, 200)
    def test_icc(self, ofilename, w, h):
        opts = capypdf.Options()
        props = capypdf.PageProperties()
        props.set_pagebox(capypdf.PageBox.Media, 0, 0, w, h)
        opts.set_default_page_properties(props)
        with capypdf.Generator(ofilename, opts) as g:
            cs = g.load_icc_profile('/usr/share/color/icc/ghostscript/a98.icc')
            sc = capypdf.Color()
            sc.set_icc(cs, [0.1, 0.2, 0.8])
            nsc = capypdf.Color()
            nsc.set_icc(cs, [0.7, 0.2, 0.6])
            with g.page_draw_context() as ctx:
                ctx.set_stroke(sc)
                ctx.set_nonstroke(nsc)
                ctx.cmd_w(2)
                ctx.cmd_re(10, 10, 80, 80)
                ctx.cmd_B()

    @cleanup('transitions.pdf')
    def test_transitions(self, ofilename):
        opts = capypdf.Options()
        props = capypdf.PageProperties()
        props.set_pagebox(capypdf.PageBox.Media, 0, 0, 160, 90)
        opts.set_default_page_properties(props)
        with capypdf.Generator(ofilename, opts) as g:
            with g.page_draw_context() as ctx:
                pass
            with g.page_draw_context() as ctx:
                tr = capypdf.Transition(capypdf.TransitionType.Blinds, 1.0)
                ctx.set_page_transition(tr)
                ctx.cmd_rg(0.5, 0.5, 0.5)
                ctx.cmd_re(0, 0, 160, 90)
                ctx.cmd_f()

    @validate_image('python_rasterimage', 200, 200)
    def test_raster_image(self, ofilename, w, h):
        opts = capypdf.Options()
        props = capypdf.PageProperties()
        props.set_pagebox(capypdf.PageBox.Media, 0, 0, w, h)
        opts.set_default_page_properties(props)
        with capypdf.Generator(ofilename, opts) as g:
            image = capypdf.RasterImage()
            image.set_size(2, 3)
            ba = bytearray()
            ba.append(127)
            ba.append(0)
            ba.append(0)
            ba.append(255)
            ba.append(0)
            ba.append(0)

            ba.append(0)
            ba.append(127)
            ba.append(0)
            ba.append(0)
            ba.append(255)
            ba.append(0)

            ba.append(0)
            ba.append(0)
            ba.append(127)
            ba.append(0)
            ba.append(0)
            ba.append(255)

            image.set_pixel_data(bytes(ba))
            iid = g.add_image(image)
            with g.page_draw_context() as ctx:
                ctx.translate(10, 10);
                ctx.scale(20, 30);
                ctx.draw_image(iid)

    @validate_image('python_linestyles', 200, 200)
    def test_line_styles(self, ofilename, w, h):
        prop = capypdf.PageProperties()
        prop.set_pagebox(capypdf.PageBox.Media, 0, 0, w, h)
        opt = capypdf.Options()
        opt.set_default_page_properties(prop)
        with capypdf.Generator(ofilename, opt) as gen:
            with gen.page_draw_context() as ctx:
                ctx.scale(2.8*2.75, 2.75*2.83)
                ctx.cmd_cm(1, 0, 0, -1, 0, 25.4)
                with ctx.push_gstate():
                    ctx.cmd_cm(1, 0, 0, 1, 24.9, -134)
                    with ctx.push_gstate() as state2:
                        ctx.cmd_cm(1, 0, 0, 1, -0.0303, 0.00501)
                        with ctx.push_gstate():
                            ctx.cmd_w(1)
                            ctx.cmd_M(10)
                            ctx.cmd_J(capypdf.LineCapStyle.Butt)
                            ctx.cmd_j(capypdf.LineJoinStyle.Miter)
                            ctx.cmd_m(-22.9, 136)
                            ctx.cmd_l(-12.9, 136)
                            ctx.cmd_S()
                        with ctx.push_gstate():
                            ctx.cmd_w(2)
                            ctx.cmd_M(10)
                            ctx.cmd_J(capypdf.LineCapStyle.Butt)
                            ctx.cmd_j(capypdf.LineJoinStyle.Miter)
                            ctx.cmd_m(-9.81, 135)
                            ctx.cmd_l(-9.81, 145)
                            ctx.cmd_S()
                        with ctx.push_gstate():
                            ctx.cmd_w(1)
                            ctx.cmd_M(10)
                            ctx.cmd_J(capypdf.LineCapStyle.Round)
                            ctx.cmd_j(capypdf.LineJoinStyle.Miter)
                            ctx.cmd_m(-22.9, 139)
                            ctx.cmd_l(-12.9, 139)
                            ctx.cmd_S()
                        with ctx.push_gstate():
                            ctx.cmd_w(1)
                            ctx.cmd_M(10)
                            ctx.cmd_J(capypdf.LineCapStyle.Projection_Square)
                            ctx.cmd_j(capypdf.LineJoinStyle.Miter)
                            ctx.cmd_m(-22.9, 142)
                            ctx.cmd_l(-12.9, 142)
                            ctx.cmd_S()
                        with ctx.push_gstate():
                            ctx.cmd_w(1)
                            ctx.cmd_M(10)
                            ctx.cmd_J(capypdf.LineCapStyle.Butt)
                            ctx.cmd_j(capypdf.LineJoinStyle.Miter)
                            ctx.cmd_d([1, 1], 0)
                            ctx.cmd_m(-22.8, 152)
                            ctx.cmd_l(-1, 152)
                            ctx.cmd_S()
                        with ctx.push_gstate():
                            ctx.cmd_w(1)
                            ctx.cmd_M(10)
                            ctx.cmd_J(capypdf.LineCapStyle.Butt)
                            ctx.cmd_j(capypdf.LineJoinStyle.Miter)
                            ctx.cmd_m(-22.8, 150)
                            ctx.cmd_l(-16.3, 150)
                            ctx.cmd_m(-7.51, 150)
                            ctx.cmd_l(-0.886, 150)
                            ctx.cmd_S()
                        with ctx.push_gstate():
                            ctx.cmd_w(1)
                            ctx.cmd_M(10)
                            ctx.cmd_J(capypdf.LineCapStyle.Butt)
                            ctx.cmd_j(capypdf.LineJoinStyle.Miter)
                            ctx.cmd_m(-18.5, 144)
                            ctx.cmd_l(-17.3, 146)
                            ctx.cmd_l(-18.5, 148)
                            ctx.cmd_S()
                        with ctx.push_gstate():
                            ctx.cmd_w(1)
                            ctx.cmd_M(10)
                            ctx.cmd_J(capypdf.LineCapStyle.Butt)
                            ctx.cmd_j(capypdf.LineJoinStyle.Bevel)
                            ctx.cmd_m(-20.4, 144)
                            ctx.cmd_l(-19.2, 146)
                            ctx.cmd_l(-20.5, 148)
                            ctx.cmd_S()
                        with ctx.push_gstate():
                            ctx.cmd_w(1)
                            ctx.cmd_M(10)
                            ctx.cmd_J(capypdf.LineCapStyle.Butt)
                            ctx.cmd_j(capypdf.LineJoinStyle.Round)
                            ctx.cmd_m(-22.6, 144)
                            ctx.cmd_l(-21.4, 146)
                            ctx.cmd_l(-22.6, 148)
                            ctx.cmd_S()
                        with ctx.push_gstate():
                            ctx.cmd_w(3)
                            ctx.cmd_M(10)
                            ctx.cmd_J(capypdf.LineCapStyle.Butt)
                            ctx.cmd_j(capypdf.LineJoinStyle.Miter)
                            ctx.cmd_m(-6.65, 135)
                            ctx.cmd_l(-6.65, 145)
                            ctx.cmd_S()
                        with ctx.push_gstate():
                            ctx.cmd_w(4)
                            ctx.cmd_M(10)
                            ctx.cmd_J(capypdf.LineCapStyle.Butt)
                            ctx.cmd_j(capypdf.LineJoinStyle.Miter)
                            ctx.cmd_m(-2.48, 135)
                            ctx.cmd_l(-2.48, 145)
                            ctx.cmd_S()
                        with ctx.push_gstate():
                            ctx.cmd_w(1)
                            ctx.cmd_M(10)
                            ctx.cmd_J(capypdf.LineCapStyle.Butt)
                            ctx.cmd_j(capypdf.LineJoinStyle.Miter)
                            ctx.cmd_m(-16.2, 144)
                            ctx.cmd_l(-14.2, 146)
                            ctx.cmd_l(-16.3, 148)
                            ctx.cmd_S()
                        with ctx.push_gstate():
                            ctx.cmd_w(1)
                            ctx.cmd_M(1)
                            ctx.cmd_J(capypdf.LineCapStyle.Butt)
                            ctx.cmd_j(capypdf.LineJoinStyle.Miter)
                            ctx.cmd_m(-14.1, 144)
                            ctx.cmd_l(-12.1, 146)
                            ctx.cmd_l(-14.2, 148)
                            ctx.cmd_S()
                        with ctx.push_gstate():
                            ctx.cmd_w(1)
                            ctx.cmd_M(10)
                            ctx.cmd_J(capypdf.LineCapStyle.Butt)
                            ctx.cmd_j(capypdf.LineJoinStyle.Miter)
                            ctx.cmd_d([2], 0)
                            ctx.cmd_m(-22.8, 154)
                            ctx.cmd_l(-1, 154)
                            ctx.cmd_S()
                        with ctx.push_gstate():
                            ctx.cmd_w(0.5)
                            ctx.cmd_M(10)
                            ctx.cmd_J(capypdf.LineCapStyle.Butt)
                            ctx.cmd_j(capypdf.LineJoinStyle.Miter)
                            ctx.cmd_d([1], 0)
                            ctx.cmd_m(-22.8, 156)
                            ctx.cmd_l(-1, 156)
                            ctx.cmd_S()
                        with ctx.push_gstate():
                            ctx.cmd_w(0.5)
                            ctx.cmd_M(10)
                            ctx.cmd_J(capypdf.LineCapStyle.Butt)
                            ctx.cmd_j(capypdf.LineJoinStyle.Miter)
                            ctx.cmd_d([1], 0.5)
                            ctx.cmd_m(-22.8, 158)
                            ctx.cmd_l(-0.994, 158)
                            ctx.cmd_S()
                        with ctx.push_gstate():
                            ctx.cmd_w(0.5)
                            ctx.cmd_M(10)
                            ctx.cmd_J(capypdf.LineCapStyle.Butt)
                            ctx.cmd_j(capypdf.LineJoinStyle.Miter)
                            ctx.cmd_d([1], 0.25)
                            ctx.cmd_m(-22.9, 157)
                            ctx.cmd_l(-1.02, 157)
                            ctx.cmd_S()

    @validate_image('python_shading_rgb', 200, 200)
    def test_shading_rgb(self, ofilename, w, h):
        prop = capypdf.PageProperties()
        prop.set_pagebox(capypdf.PageBox.Media, 0, 0, w, h)
        opt = capypdf.Options()
        opt.set_default_page_properties(prop)
        with capypdf.Generator(ofilename, opt) as gen:
            c1 = capypdf.Color()
            c1.set_rgb(0.0, 1.0, 0.0)
            c2 = capypdf.Color()
            c2.set_rgb(1.0, 0.0, 1.0)
            f2 = capypdf.Type2Function([0.0, 1.0], c1, c2, 1.0)
            f2id = gen.add_type2_function(f2)
            sh2 = capypdf.Type2Shading(capypdf.Colorspace.DeviceRGB,
                                       10.0,
                                       50.0,
                                       90.0,
                                       50.0,
                                       f2id,
                                       False,
                                       False)
            sh2id = gen.add_type2_shading(sh2)

            sh3 = capypdf.Type3Shading(capypdf.Colorspace.DeviceRGB,
                                       [50, 50, 40, 40, 30, 10],
                                       f2id,
                                       False,
                                       True)
            sh3id = gen.add_type3_shading(sh3)

            sh4 = capypdf.Type4Shading(capypdf.Colorspace.DeviceRGB, 0, 0, 100, 100)
            c1 = capypdf.Color()
            c1.set_rgb(1, 0, 0)
            c2 = capypdf.Color()
            c2.set_rgb(0, 1, 0)
            c3 = capypdf.Color()
            c3.set_rgb(0, 0, 1)
            sh4.add_triangle([50, 90,
                              10, 10,
                              90, 10],
                             [c1, c2, c3])
            sh4.extend(2, [90, 90], c2)
            sh4id = gen.add_type4_shading(sh4)

            sh6 = capypdf.Type6Shading(capypdf.Colorspace.DeviceRGB, 0, 0, 100, 100)
            sh6_coords = [50, 50,
                          50 - 30, 50 + 30,
                          50 + 20, 150 - 10,
                          50, 150,
                          50 + 20, 150 + 20,
                          150 - 10, 150 - 5,
                          150, 150,
                          150 - 40, 150 - 20,
                          150 + 20, 50 + 20,
                          150, 50,
                          150 - 15, 50 - 15,
                          50 + 20, 50 + 20]
            sh6_coords = [x/2 for x in sh6_coords]
            sh6_colors = [capypdf.Color(), capypdf.Color(), capypdf.Color(), capypdf.Color()]
            sh6_colors[0].set_rgb(1, 0, 0)
            sh6_colors[1].set_rgb(0, 1, 0)
            sh6_colors[2].set_rgb(0, 0, 1)
            sh6_colors[3].set_rgb(1, 0, 1)
            sh6.add_patch(sh6_coords, sh6_colors)
            sh6id = gen.add_type6_shading(sh6)

            with gen.page_draw_context() as ctx:
                with ctx.push_gstate():
                    ctx.cmd_re(10, 10, 80, 80)
                    ctx.cmd_Wstar()
                    ctx.cmd_n()
                    ctx.cmd_sh(sh2id)
                with ctx.push_gstate():
                    ctx.translate(100, 0)
                    ctx.cmd_re(10, 10, 80, 80)
                    ctx.cmd_Wstar()
                    ctx.cmd_n()
                    ctx.cmd_sh(sh3id)
                with ctx.push_gstate():
                    ctx.translate(0, 100)
                    ctx.cmd_re(10, 10, 80, 80)
                    ctx.cmd_Wstar()
                    ctx.cmd_n()
                    ctx.cmd_sh(sh4id)
                with ctx.push_gstate():
                    ctx.translate(100, 100)
                    ctx.cmd_re(0, 0, 100, 100)
                    ctx.cmd_Wstar()
                    ctx.cmd_n()
                    ctx.cmd_sh(sh6id)

    @validate_image('python_shading_gray', 200, 200)
    def test_shading_gray(self, ofilename, w, h):
        prop = capypdf.PageProperties()
        prop.set_pagebox(capypdf.PageBox.Media, 0, 0, w, h)
        opt = capypdf.Options()
        opt.set_default_page_properties(prop)
        opt.set_colorspace(capypdf.Colorspace.DeviceGray)
        with capypdf.Generator(ofilename, opt) as gen:
            c1 = capypdf.Color()
            c1.set_gray(0.0)
            c2 = capypdf.Color()
            c2.set_gray(1.0)
            f2 = capypdf.Type2Function([0.0, 1.0], c1, c2, 1.0)
            f2id = gen.add_type2_function(f2)
            sh2 = capypdf.Type2Shading(capypdf.Colorspace.DeviceGray,
                                       10.0,
                                       50.0,
                                       90.0,
                                       50.0,
                                       f2id,
                                       False,
                                       False)
            sh2id = gen.add_type2_shading(sh2)

            sh3 = capypdf.Type3Shading(capypdf.Colorspace.DeviceGray,
                                       [50, 50, 40, 40, 30, 10],
                                       f2id,
                                       False,
                                       True)
            sh3id = gen.add_type3_shading(sh3)

            sh4 = capypdf.Type4Shading(capypdf.Colorspace.DeviceGray, 0, 0, 100, 100)
            c1 = capypdf.Color()
            c1.set_gray(1)
            c2 = capypdf.Color()
            c2.set_gray(0)
            c3 = capypdf.Color()
            c3.set_gray(0.5)
            sh4.add_triangle([50, 90,
                              10, 10,
                              90, 10],
                             [c1, c2, c3])
            sh4.extend(2, [90, 90], c2)
            sh4id = gen.add_type4_shading(sh4)

            sh6 = capypdf.Type6Shading(capypdf.Colorspace.DeviceGray, 0, 0, 100, 100)
            sh6_coords = [50, 50,
                          50 - 30, 50 + 30,
                          50 + 20, 150 - 10,
                          50, 150,
                          50 + 20, 150 + 20,
                          150 - 10, 150 - 5,
                          150, 150,
                          150 - 40, 150 - 20,
                          150 + 20, 50 + 20,
                          150, 50,
                          150 - 15, 50 - 15,
                          50 + 20, 50 + 20]
            sh6_coords = [x/2 for x in sh6_coords]
            sh6_colors = [capypdf.Color(), capypdf.Color(), capypdf.Color(), capypdf.Color()]
            sh6_colors[0].set_gray(0)
            sh6_colors[1].set_gray(0.3)
            sh6_colors[2].set_gray(0.6)
            sh6_colors[3].set_gray(1)
            sh6.add_patch(sh6_coords, sh6_colors)
            sh6id = gen.add_type6_shading(sh6)

            with gen.page_draw_context() as ctx:
                with ctx.push_gstate():
                    ctx.cmd_re(10, 10, 80, 80)
                    ctx.cmd_Wstar()
                    ctx.cmd_n()
                    ctx.cmd_sh(sh2id)
                with ctx.push_gstate():
                    ctx.translate(100, 0)
                    ctx.cmd_re(10, 10, 80, 80)
                    ctx.cmd_Wstar()
                    ctx.cmd_n()
                    ctx.cmd_sh(sh3id)
                with ctx.push_gstate():
                    ctx.translate(0, 100)
                    ctx.cmd_re(10, 10, 80, 80)
                    ctx.cmd_Wstar()
                    ctx.cmd_n()
                    ctx.cmd_sh(sh4id)
                with ctx.push_gstate():
                    ctx.translate(100, 100)
                    ctx.cmd_re(0, 0, 100, 100)
                    ctx.cmd_Wstar()
                    ctx.cmd_n()
                    ctx.cmd_sh(sh6id)

    @validate_image('python_shading_cmyk', 200, 200)
    def test_shading_cmyk(self, ofilename, w, h):
        prop = capypdf.PageProperties()
        prop.set_pagebox(capypdf.PageBox.Media, 0, 0, w, h)
        opt = capypdf.Options()
        opt.set_default_page_properties(prop)
        opt.set_colorspace(capypdf.Colorspace.DeviceCMYK)
        opt.set_device_profile(capypdf.Colorspace.DeviceCMYK, icc_dir / 'FOGRA29L.icc')
        with capypdf.Generator(ofilename, opt) as gen:
            c1 = capypdf.Color()
            c1.set_cmyk(0.9, 0, 0.9, 0)
            c2 = capypdf.Color()
            c2.set_cmyk(0, 0.9, 0, 0.9)
            f2 = capypdf.Type2Function([0.0, 1.0], c1, c2, 1.0)
            f2id = gen.add_type2_function(f2)
            sh2 = capypdf.Type2Shading(capypdf.Colorspace.DeviceCMYK,
                                       10.0,
                                       50.0,
                                       90.0,
                                       50.0,
                                       f2id,
                                       False,
                                       False)
            sh2id = gen.add_type2_shading(sh2)

            sh3 = capypdf.Type3Shading(capypdf.Colorspace.DeviceCMYK,
                                       [50, 50, 40, 40, 30, 10],
                                       f2id,
                                       False,
                                       True)
            sh3id = gen.add_type3_shading(sh3)

            sh4 = capypdf.Type4Shading(capypdf.Colorspace.DeviceCMYK, 0, 0, 100, 100)
            c1 = capypdf.Color()
            c1.set_cmyk(1, 0, 0, 0)
            c2 = capypdf.Color()
            c2.set_cmyk(0, 1, 0, 0)
            c3 = capypdf.Color()
            c3.set_cmyk(0, 0, 1, 0)
            c4 = capypdf.Color()
            c4.set_cmyk(0, 0, 0, 1)
            sh4.add_triangle([50, 90,
                              10, 10,
                              90, 10],
                             [c1, c2, c3])
            sh4.extend(2, [90, 90], c4)
            sh4id = gen.add_type4_shading(sh4)

            sh6 = capypdf.Type6Shading(capypdf.Colorspace.DeviceCMYK, 0, 0, 100, 100)
            sh6_coords = [50, 50,
                          50 - 30, 50 + 30,
                          50 + 20, 150 - 10,
                          50, 150,
                          50 + 20, 150 + 20,
                          150 - 10, 150 - 5,
                          150, 150,
                          150 - 40, 150 - 20,
                          150 + 20, 50 + 20,
                          150, 50,
                          150 - 15, 50 - 15,
                          50 + 20, 50 + 20]
            sh6_coords = [x/2 for x in sh6_coords]
            sh6_colors = [capypdf.Color(), capypdf.Color(), capypdf.Color(), capypdf.Color()]
            sh6_colors[0].set_cmyk(1, 0, 0, 0)
            sh6_colors[1].set_cmyk(0, 1, 0, 0)
            sh6_colors[2].set_cmyk(0, 0, 1, 0)
            sh6_colors[3].set_cmyk(0, 0, 0, 1)
            sh6.add_patch(sh6_coords, sh6_colors)
            sh6id = gen.add_type6_shading(sh6)

            with gen.page_draw_context() as ctx:
                with ctx.push_gstate():
                    ctx.cmd_re(10, 10, 80, 80)
                    ctx.cmd_Wstar()
                    ctx.cmd_n()
                    ctx.cmd_sh(sh2id)
                with ctx.push_gstate():
                    ctx.translate(100, 0)
                    ctx.cmd_re(10, 10, 80, 80)
                    ctx.cmd_Wstar()
                    ctx.cmd_n()
                    ctx.cmd_sh(sh3id)
                with ctx.push_gstate():
                    ctx.translate(0, 100)
                    ctx.cmd_re(10, 10, 80, 80)
                    ctx.cmd_Wstar()
                    ctx.cmd_n()
                    ctx.cmd_sh(sh4id)
                with ctx.push_gstate():
                    ctx.translate(100, 100)
                    ctx.cmd_re(0, 0, 100, 100)
                    ctx.cmd_Wstar()
                    ctx.cmd_n()
                    ctx.cmd_sh(sh6id)

    @validate_image('python_imagemask', 200, 200)
    def test_imagemask(self, ofilename, w, h):
        prop = capypdf.PageProperties()
        prop.set_pagebox(capypdf.PageBox.Media, 0, 0, w, h)
        opt = capypdf.Options()
        opt.set_default_page_properties(prop)
        with capypdf.Generator(ofilename, opt) as gen:
            artfile = image_dir / 'comic-lines.png'
            self.assertTrue(artfile.exists())
            maskid = gen.load_mask_image(artfile)
            with gen.page_draw_context() as ctx:
                ctx.cmd_re(0, 0, 100, 200)
                ctx.cmd_rg(0.9, 0.4, 0.25)
                ctx.cmd_f()
                ctx.cmd_re(100, 0, 100, 200)
                ctx.cmd_rg(0.9, 0.85, 0)
                ctx.cmd_f()
                with ctx.push_gstate():
                    ctx.cmd_rg(0.06, 0.26, 0.05)
                    ctx.translate(50, 85)
                    ctx.scale(100, 100)
                    ctx.draw_image(maskid)
                with ctx.push_gstate():
                    alphags = capypdf.GraphicsState()
                    alphags.set_ca(0.5)
                    gsid = gen.add_graphics_state(alphags)
                    ctx.cmd_rg(0.06, 0.26, 0.05)
                    ctx.translate(50, 10)
                    ctx.scale(100, 100)
                    ctx.translate(0, 0.5)
                    ctx.scale(1, -1)
                    ctx.translate(0, -0.5)
                    ctx.cmd_gs(gsid)
                    ctx.draw_image(maskid)

    @cleanup('outlines')
    def test_outline(self, ofilename):
        w = 200
        h = 200
        prop = capypdf.PageProperties()
        prop.set_pagebox(capypdf.PageBox.Media, 0, 0, w, h)
        opt = capypdf.Options()
        opt.set_default_page_properties(prop)
        with capypdf.Generator(ofilename, opt) as gen:
            with gen.page_draw_context() as ctx:
                ctx.cmd_re(50, 50, 100, 100)
                ctx.cmd_f()
            t1 = gen.add_outline('First toplevel', 0)
            t2 = gen.add_outline('Second toplevel', 0)
            t3 = gen.add_outline('Third toplevel', 0)
            t1c1 = gen.add_outline('Top1, child1', 0, t1)
            t1c2 = gen.add_outline('Top1, child2', 0, t1)
            gen.add_outline('Top1, child2, child1', 0, t1c2)
            gen.add_outline('Fourth toplevel', 0)
        # FIXME, validate that the outline tree is correct.

    @validate_image('python_separation', 200, 200)
    def test_separation(self, ofilename, w, h):
        prop = capypdf.PageProperties()
        prop.set_pagebox(capypdf.PageBox.Media, 0, 0, w, h)
        opt = capypdf.Options()
        opt.set_default_page_properties(prop)
        opt.set_colorspace(capypdf.Colorspace.DeviceCMYK)
        opt.set_device_profile(capypdf.Colorspace.DeviceCMYK, icc_dir / 'FOGRA29L.icc')
        with capypdf.Generator(ofilename, opt) as gen:
            red = capypdf.Color()
            red.set_cmyk(0.2, 1, 0.8, 0)
            gold = capypdf.Color()
            gold.set_cmyk(0, 0.03, 0.55, 0.08)
            sepid = gen.create_separation_simple("gold", gold)
            with gen.page_draw_context() as ctx:
                ctx.set_nonstroke(red)
                ctx.cmd_re(10, 10, 180, 180)
                ctx.cmd_f()
                ctx.set_nonstroke(gold)
                ctx.cmd_re(50, 90, 100, 20)
                ctx.cmd_f()

    @validate_image('python_blendmodes', 200, 200)
    def test_blendmodes(self, ofilename, w, h):
        prop = capypdf.PageProperties()
        prop.set_pagebox(capypdf.PageBox.Media, 0, 0, w, h)
        opt = capypdf.Options()
        opt.set_default_page_properties(prop)
        with capypdf.Generator(ofilename, opt) as gen:
            bgimage = gen.load_image(image_dir / 'flame_gradient.png')
            fgimage = gen.load_image(image_dir / 'object_gradient.png')
            with gen.page_draw_context() as ctx:
                with ctx.push_gstate():
                    ctx.scale(200, 200)
                    ctx.draw_image(bgimage)
                for j in range(4):
                    for i in range(4):
                        bm = capypdf.BlendMode(j*4+i)
                        g = capypdf.GraphicsState()
                        g.set_BM(bm)
                        bmid = gen.add_graphics_state(g)
                        with ctx.push_gstate():
                            ctx.cmd_gs(bmid)
                            ctx.translate(50*i, 150-j*50)
                            ctx.scale(50, 50)
                            ctx.draw_image(fgimage)


if __name__ == "__main__":
    unittest.main()







capypdf-0.7.0/test/ctest.c

/*
 * Copyright 2023 Jussi Pakkanen
 *
 * Licensed under the Apache License, Version 2.0 (the "License");
 * you may not use this file except in compliance with the License.
 * You may obtain a copy of the License at
 *
 *     http://www.apache.org/licenses/LICENSE-2.0
 *
 * Unless required by applicable law or agreed to in writing, software
 * distributed under the License is distributed on an "AS IS" BASIS,
 * WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 * See the License for the specific language governing permissions and
 * limitations under the License.
 */

#include <capypdf.h>
#include <stdio.h>

int main() {
    CapyPDF_EC rc;
    CapyPDF_Generator *gen;
    CapyPDF_Options *opt;

    if((rc = capy_options_new(&opt)) != 0) {
        fprintf(stderr, "%s\n", capy_error_message(rc));
        return 1;
    }

    if((rc = capy_generator_new("dummy.pdf", opt, &gen)) != 0) {
        fprintf(stderr, "%s\n", capy_error_message(rc));
        return 1;
    }

    if((rc = capy_options_destroy(opt)) != 0) {
        fprintf(stderr, "%s\n", capy_error_message(rc));
        return 1;
    }

    if((rc = capy_generator_destroy(gen)) != 0) {
        fprintf(stderr, "%s\n", capy_error_message(rc));
        return 1;
    }
    return 0;
}







capypdf-0.7.0/test/meson.build

test('plainc', executable('ctest', 'ctest.c', dependencies: capypdf_dep))

test('Python tests',
  find_program('capypdftests.py'),
  args: meson.current_source_dir() / '..')

test('syntax', find_program('syntaxchecks.py'))







capypdf-0.7.0/test/syntaxchecks.py

#!/usr/bin/env python3

# Copyright 2023 Jussi Pakkanen
#
# 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.


import unittest
import os, sys, pathlib, shutil, subprocess

class TestSyntax(unittest.TestCase):

    def test_sizet(self):
        headerfile = pathlib.Path('include/capypdf.h').read_text()
        self.assertTrue('size_t' not in headerfile, 'The public heaader must not use size_t, only (u)int64_t et al.')

    def test_bool(self):
        headerfile = pathlib.Path('include/capypdf.h').read_text()
        self.assertTrue('bool' not in headerfile, 'The public heaader must not use booleans, use enums instead.')

    def test_tab(self):
        source_root = pathlib.Path(__file__).parent.parent
        for f in source_root.glob('**/meson.build'):
            if 'mesoncheckout' in str(f):
                continue
            self.assertNotIn(b'\t', f.read_bytes(), str(f.resolve()))


if __name__ == "__main__":
    unittest.main()
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capypdf-0.7.0/tools/presentationtool.py

#!/usr/bin/env python3

# Copyright 2023 Jussi Pakkanen
#
# 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.

import pathlib, os, sys

os.environ['CAPYPDF_SO_OVERRIDE'] = 'src'
source_root = pathlib.Path(__file__).parent / '..'
sys.path.append(str(source_root / 'python'))

try:
    import capypdf
except Exception:
    print('You might need to edit the search paths at the top of this file to get it to find the dependencies.')
    raise

def cm2pt(pts):
    return pts*28.346;

class TitlePage:
    def __init__(self, title, author, email):
        self.title = title
        self.author = author
        self.email = email

class BulletPage:
    def __init__(self, heading, entries):
        self.heading = heading
        self.entries = entries

class CodePage:
    def __init__(self, heading, code):
        self.heading = heading
        self.code = code

def create_pages():
    pages = [TitlePage("CapyPDF output demonstration", "Sample Presenter", "none@example.com"),
             BulletPage('Animated bullet points', ['These appear one by one',
                                                   'Navigate with left and right arrow',
                                                   'Only Acrobat Reader in presenter mode works correctly',
                                                   'Others show all bullets immediately']),
             CodePage('Sample code', '''def advance_highlighting():
    code_color += compute_increment()
    # The highlighting used here is arbitrary.
    # Its only purpose is to demonstrate text coloring.
    return True
'''),
            ]
    return pages

class Demopresentation:
    def __init__(self, ofilename, w, h):
        self.ofilename = ofilename
        self.w = w
        self.h = h
        self.fontfile = '/usr/share/fonts/truetype/noto/NotoSans-Regular.ttf'
        self.boldfontfile = '/usr/share/fonts/truetype/noto/NotoSans-Bold.ttf'
        self.symbolfontfile = '/usr/share/fonts/truetype/noto/NotoSansSymbols2-Regular.ttf'
        self.codefontfile = '/usr/share/fonts/truetype/noto/NotoSansMono-Regular.ttf'
        self.titlesize = 44
        self.headingsize = 44
        self.textsize = 32
        self.codesize = 20
        self.symbolsize = 28
        opts = capypdf.Options()
        props = capypdf.PageProperties()
        opts.set_author('CapyPDF tester')
        props.set_pagebox(capypdf.PageBox.Media, 0, 0, w, h)
        opts.set_default_page_properties(props)
        self.pdfgen = capypdf.Generator(self.ofilename, opts)
        self.basefont = self.pdfgen.load_font(self.fontfile)
        self.boldbasefont = self.pdfgen.load_font(self.boldfontfile)
        self.symbolfont = self.pdfgen.load_font(self.symbolfontfile)
        self.codefont = self.pdfgen.load_font(self.codefontfile)

    def split_to_lines(self, text, fid, ptsize, width):
        if self.pdfgen.text_width(text, fid, ptsize) <= width:
            return [text]
        words = text.strip().split(' ')
        lines = []
        space_width = self.pdfgen.text_width(' ', fid, ptsize)
        current_line = []
        current_width = 0
        for word in words:
            wwidth = self.pdfgen.text_width(word, fid, ptsize)
            if current_width + space_width + wwidth >= width:
                lines.append(' '.join(current_line))
                current_line = [word]
                current_width = wwidth
            else:
                current_line.append(word)
                current_width += space_width + wwidth
        if current_line:
            lines.append(' '.join(current_line))
        return lines

    def draw_master(self, ctx):
        with ctx.push_gstate():
            ctx.cmd_rg(0.1, 0.3, 0.5)
            ctx.cmd_re(0, 0, self.w, 30)
            ctx.cmd_f()
            ctx.cmd_rg(1, 1, 1)
            ctx.render_text('https://github.com/jpakkane/capypdf', self.codefont, 12, self.w-280, 10)

    def render_centered(self, ctx, text, font, pointsize, x, y):
        text_w = self.pdfgen.text_width(text, font, pointsize)
        ctx.render_text(text, font, pointsize, x -text_w/2, y)

    def render_title_page(self, ctx, p):
        self.render_centered(ctx,
                             p.title,
                             self.boldbasefont,
                             self.titlesize,
                             self.w/2,
                             self.h - 2*self.headingsize)

        self.render_centered(ctx,
                             p.author,
                             self.basefont,
                             self.titlesize,
                             self.w/2,
                             0.5*self.h)

        self.render_centered(ctx,
                             p.author,
                             self.basefont,
                             self.titlesize,
                             self.w/2,
                             0.5*self.h)

        self.render_centered(ctx,
                             p.email,
                             self.codefont,
                             self.titlesize-4,
                             self.w/2,
                             0.35*self.h)


    def render_bullet_page(self, ctx, p):
        pagetr = capypdf.Transition(capypdf.TransitionType.Push, 1.0)
        ctx.set_page_transition(pagetr)
        bullettr = capypdf.Transition(capypdf.TransitionType.Dissolve, 1.0)
        text_w = self.pdfgen.text_width(p.heading, self.boldbasefont, self.headingsize)
        head_y = self.h - 1.5*self.headingsize
        ctx.render_text(p.heading, self.boldbasefont, self.headingsize, (self.w-text_w)/2, head_y)
        current_y = head_y - 1.5*self.headingsize
        box_indent = 90
        bullet_separation = 1.5
        bullet_linesep = 1.2
        bullet_id = 1
        ocgs = []
        for entry in p.entries:
            ocg = self.pdfgen.add_optional_content_group(capypdf.OptionalContentGroup('bullet' + str(bullet_id)))
            ocgs.append(ocg)
            ctx.cmd_BDC(ocg)
            ctx.render_text('🞂', self.symbolfont, self.symbolsize, box_indent - 40, current_y+1)
            for line in self.split_to_lines(entry, self.basefont, self.textsize, self.w - 2*box_indent):
                ctx.render_text(line, self.basefont, self.textsize, box_indent, current_y)
                current_y -= bullet_linesep*self.textsize
            ctx.cmd_EMC()
            current_y += (bullet_linesep - bullet_separation)*self.textsize
            bullet_id += 1
        ctx.add_simple_navigation(ocgs, bullettr)

    def render_code_page(self, ctx, p):
        tr = capypdf.Transition(capypdf.TransitionType.Uncover, 1.0)
        ctx.set_page_transition(tr)
        self.render_centered(ctx,
                             p.heading,
                             self.boldbasefont,
                             self.titlesize,
                             self.w/2,
                             self.h - 1.5*self.headingsize)
        num_words = len(p.code.split())
        text = ctx.text_new()
        text.cmd_Tf(self.codefont, self.codesize)
        text.cmd_Td(60, self.h - 3.5*self.headingsize)
        text.cmd_TL(1.5 * self.codesize)
        i = 0
        color = capypdf.Color()
        for line in p.code.split('\n'):
            cur = ''
            for word in line.split(' '):
                if not word:
                    cur += ' '
                else:
                    cur += word + ' '
                    text.render_text(cur)
                    r = 1.0*i/num_words
                    if i%2 == 0:
                        r = 1.0-r
                    color.set_rgb(r, 0, 0)
                    text.nonstroke_color(color)
                    cur = ''
                i += 1
            text.cmd_Tstar()
        ctx.render_text_obj(text)

    def add_pages(self, pages):
        for page in pages:
            with self.pdfgen.page_draw_context() as ctx:
                self.draw_master(ctx)
                if isinstance(page, TitlePage):
                    self.render_title_page(ctx, page)
                elif isinstance(page, BulletPage):
                    self.render_bullet_page(ctx, page)
                elif isinstance(page, CodePage):
                    self.render_code_page(ctx, page)
                else:
                    raise RuntimeError('Unknown page type.')

    def finish(self):
        self.pdfgen.write()

if __name__ == '__main__':
    p = Demopresentation('demo_presentation.pdf', cm2pt(28), cm2pt(16))
    pages = create_pages()
    p.add_pages(pages)
    p.finish()







capypdf-0.7.0/tools/x3gen.py

#!/usr/bin/env python3

# Copyright 2023 Jussi Pakkanen
#
# 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.

import os, sys, pathlib
import capypdf

def cm2pt(pts):
    return pts*28.346

def lerp(ratio, c1, c2):
    v = []
    for i in range(len(c1)):
        v.append(ratio*c1[i] + (1.0-ratio)*c2[i])
    return v

class X3Creator:
    def __init__(self, ofile):
        self.ofile = ofile
        self.artw = cm2pt(21)
        self.arth = cm2pt(29.7)
        self.bleed = cm2pt(1)
        self.border = cm2pt(1)
        self.mediaw = self.artw + 2*(self.bleed + self.border)
        self.mediah = self.arth + 2*(self.bleed + self.border)
        self.trim_corner = self.border + self.bleed

        self.options = capypdf.Options()
        props = capypdf.PageProperties()
        self.fontfile = '/usr/share/fonts/truetype/noto/NotoSans-Regular.ttf'
        self.imagefile = os.path.abspath('images/fogra_cmyk.tif')
        self.profile = os.path.abspath('icc/FOGRA29L.icc')
        self.options.set_colorspace(capypdf.Colorspace.DeviceCMYK)
        props.set_pagebox(capypdf.PageBox.Media,
                          0,
                          0,
                          self.mediaw,
                          self.mediah)
        props.set_pagebox(capypdf.PageBox.Trim,
                          self.border + self.bleed,
                          self.border + self.bleed,
                          self.border + self.bleed + self.artw,
                          self.border + self.bleed + self.arth)
        props.set_pagebox(capypdf.PageBox.Bleed,
                          self.border,
                          self.border,
                          self.border + 2 * self.bleed + self.artw,
                          self.border + 2 * self.bleed + self.arth)
        self.options.set_default_page_properties(props)
        self.options.set_author('Experimental Man')
        self.options.set_title('PDF/X3 sample document')
        self.options.set_device_profile(capypdf.Colorspace.DeviceCMYK,
                                        self.profile)
        self.options.set_output_intent(capypdf.IntentSubtype.PDFX, 'Uncoated Fogra 29')
        self.gen = capypdf.Generator(self.ofile, self.options)

    def load_resources(self):
        self.font = self.gen.load_font(self.fontfile)
        self.image = self.gen.load_image(self.imagefile)

    def draw_trim_marks(self, ctx):
        # Bottom
        ctx.cmd_m(self.trim_corner, 0)
        ctx.cmd_l(self.trim_corner, self.border)
        ctx.cmd_m(0, self.trim_corner)
        ctx.cmd_l(self.border, self.trim_corner)
        ctx.cmd_m(self.mediaw - self.trim_corner, 0)
        ctx.cmd_l(self.mediaw - self.trim_corner, self.border)
        ctx.cmd_m(self.mediaw, self.trim_corner)
        ctx.cmd_l(self.mediaw - self.border, self.trim_corner)

        # Top
        ctx.cmd_m(self.trim_corner, self.mediah)
        ctx.cmd_l(self.trim_corner, self.mediah - self.border)
        ctx.cmd_m(0, self.mediah - self.trim_corner)
        ctx.cmd_l(self.border, self.mediah - self.trim_corner)
        ctx.cmd_m(self.mediaw - self.trim_corner, self.mediah)
        ctx.cmd_l(self.mediaw - self.trim_corner, self.mediah - self.border)
        ctx.cmd_m(self.mediaw, self.mediah - self.trim_corner)
        ctx.cmd_l(self.mediaw - self.border, self.mediah - self.trim_corner)
        ctx.cmd_S()

    def draw_single_registration_mark(self, ctx):
        ctx.cmd_m(-0.7, 0)
        ctx.cmd_l(0.7, 0)
        ctx.cmd_m(0, -0.7)
        ctx.cmd_l(0, 0.7)
        control = 0.5523 / 2;
        ctx.cmd_m(0, 0.5);
        ctx.cmd_c(control, 0.5, 0.5, control, 0.5, 0);
        ctx.cmd_c(0.5, -control, control, -0.5, 0, -0.5);
        ctx.cmd_c(-control, -0.5, -0.5, -control, -0.5, 0);
        ctx.cmd_c(-0.5, control, -control, 0.5, 0, 0.5);
        ctx.cmd_S()

    def draw_registration_marks(self, ctx):
        coords = ((self.mediaw/2, self.trim_corner/3),
                  (self.mediaw/2, self.mediah - self.trim_corner/3),
                  (self.trim_corner/3, self.mediah/2),
                  (self.mediaw - self.trim_corner/3, self.mediah/2),
                  )
        for c in coords:
            with ctx.push_gstate():
                ctx.translate(*c)
                scale = 15
                ctx.scale(scale, scale)
                ctx.cmd_w(1/scale)
                self.draw_single_registration_mark(ctx)

    def draw_color_boxes(self, ctx):
        c = capypdf.Color()
        xoff = 2*self.trim_corner
        boxsize = 20
        yoff = 10
        boxcolors = ((1.0, 0.0, 0.0, 0.0),
                     (0.0, 1.0, 0.0, 0.0),
                     (0.0, 0.0, 1.0, 0.0),
                     (1.0, 1.0, 0.0, 0.0),
                     (1.0, 0.0, 1.0, 0.0),
                     (0.0, 1.0, 1.0, 0.0),
                     )
        for boxcolor in boxcolors:
            c.set_cmyk(*boxcolor)
            ctx.set_nonstroke(c)
            ctx.cmd_re(xoff, yoff, boxsize, boxsize)
            ctx.cmd_f()
            xoff += boxsize

    def draw_gradient_boxes(self, ctx, xoff, yoff, c1, c2):
        num_slots = 100
        height = 100
        slot_height = height / num_slots
        c = capypdf.Color()
        for i in range(num_slots+1):
            curcolor = lerp(i/num_slots, c1, c2)
            c.set_cmyk(*tuple(curcolor))
            ctx.set_nonstroke(c)
            ctx.cmd_re(xoff, yoff, 20, slot_height)
            ctx.cmd_f()
            yoff -= slot_height

    def draw_colorbars(self, ctx):
        self.draw_color_boxes(ctx)
        self.draw_gradient_boxes(ctx,
                                 10,
                                 self.mediah - 2*self.trim_corner,
                                 [1, 0, 0, 0],
                                 [0, 0, 0, 0])
        self.draw_gradient_boxes(ctx,
                                 self.mediaw - 30,
                                 self.mediah - 2*self.trim_corner,
                                 [0, 1, 0, 0],
                                 [0, 0, 0, 0])
        self.draw_gradient_boxes(ctx,
                                 10,
                                 self.mediah/2 - 2*self.trim_corner,
                                 [0, 0, 1, 0],
                                 [0, 0, 0, 0])
        self.draw_gradient_boxes(ctx,
                                 self.mediaw - 30,
                                 self.mediah/2 - 2*self.trim_corner,
                                 [0, 0, 0, 1],
                                 [0, 0, 0, 0])

    def draw_printer_marks(self, ctx):
        with ctx.push_gstate():
            c = capypdf.Color()
            c.set_cmyk(1, 1, 1, 1)
            ctx.set_stroke(c)
            self.draw_trim_marks(ctx)
            self.draw_registration_marks(ctx)
            self.draw_colorbars(ctx)

    def draw_content(self, ctx):
        with ctx.push_gstate():
            ctx.translate(self.trim_corner, self.trim_corner)
            c = capypdf.Color()
            c.set_cmyk(79/100, 0, 60/100, 22/100)
            ctx.set_nonstroke(c)
            ctx.cmd_re(-self.bleed,
                       self.arth + self.bleed,
                       self.artw + 2*self.bleed,
                       -6*self.bleed)
            ctx.cmd_f()
            c.set_cmyk(0, 0, 0, 1)
            ctx.set_nonstroke(c)
            ctx.cmd_w(1.5)
            ptsize = 48
            title = ctx.text_new()
            c.set_cmyk(0.1, 0, 1, 0)
            title.nonstroke_color(c)
            title.cmd_Tf(self.font, ptsize)
            title.cmd_Td(30, self.arth -2*ptsize)
            title.cmd_Tr(capypdf.TextMode.FillStroke)
            title.render_text('Document title')
            with ctx.push_gstate():
                ctx.render_text_obj(title)
            description = 'The image above is a color managed CMYK tiff.'
            dwidth = self.gen.text_width(description, self.font, 18)
            c.set_cmyk(0, 0, 0, 1)
            ctx.set_nonstroke(c)
            ctx.render_text(description,
                            self.font,
                            18,
                            self.artw/2 - dwidth/2,
                            100)
            imsize = cm2pt(10)
            ctx.translate(self.artw/2 - imsize/2,
                          200)
            ctx.scale(imsize, imsize)
            ctx.draw_image(self.image)

    def create(self):
        self.load_resources()
        with self.gen.page_draw_context() as ctx:
            self.draw_content(ctx)
            self.draw_printer_marks(ctx)
        self.gen.write()

if __name__ == '__main__':
    print('Creating a sample PDF/X3 document.')
    x3 = X3Creator('x3sample.pdf')
    x3.create()
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           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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# CapyPDF

This is a library for generating PDF files. It aims to be very low level.
It does not have its own document model, it merely exposes PDF primitives
directly.

## Features

- Fully color managed using [LittleCMS 2](https://littlecms.com/)
- All fonts are embedded as subsets
- Not implemented in C
- Provides a plain C API for easy integration into scripting languages
- Ships with a `ctypes` Python binding
- Minimal dependencies

## Things the library does not do

- Reading PDF files
- Modifying PDF files
- Supporting any other backend than PDF
- Parsing any vector data files like SVG
- Data conversions in general (apart from colorspaces)
- Supporting PDF versions earlier than 1.7

## API stability guarantees

Until 1.0 there is no guarantee of any kind. Anything can be changed.
However we try not to change things without a good reason. Once 1.0
happens, we aim to provide the following:

- The plain C is both API and ABI stable
- The internal C++ implementation "API" is not stable in any way
- Only C symbols are exported so in order to get to the C++ API you
  have to change build settings. If you do that, there is no stability
  guarantee.
- The Python API shall be stable as well

## Status

The basic functionality is there but it's not even close to feature
complete.






