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    README
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Native Elixir PDF Utilities
Native Elixir PDF Utilities is a small library for developers who need practical PDF building blocks without command line tools.
PDFs are useful, awkward, and full of edge cases. This project focuses on the common structural work that Elixir applications often need: reading PDF bytes, understanding the object stream, extracting embedded text when it is available, and combining documents in a predictable way.
The goal is not to be a full PDF engine overnight. It is a steadily improving toolkit, handled by an excited developer who wants this to become a dependable native Elixir option for day-to-day PDF utility work.
Package and Docs
	Package: https://hex.pm/packages/native_elixir_pdf_utilities
	API docs: https://native-elixir-pdf-utilities.hexdocs.pm/api-reference.html

What It Does
	Tokenizer - turns PDF byte streams into structured Elixir tokens.
	Merger - combines multiple PDF binaries into a fresh PDF with rewritten object references.
	Reader and text extraction - strictly resolve embedded Unicode text from classic and modern PDFs.
	HTML to PDF - renders a strict, document-oriented HTML/CSS subset to native PDF bytes without Chromium, wkhtmltopdf, Node, Rust, Python, OS packages, or SaaS calls.

See the documentation for feature guides, configurable resource limits, and quick reference.
Installation
def deps do
  [
    {:native_elixir_pdf_utilities, "~> 0.11.0"}
  ]
end
Development
Run the complete supported-version quality matrix before contributing:
./scripts/quality-matrix

The matrix compiles and tests the supported Elixir versions, enforces formatting
and 100% coverage, runs Dialyzer, and compares HTML-to-PDF fixtures with
Chromium. See the
contribution guide
for prerequisites, quicker installed-version checks, and result interpretation.
License
The library source is MIT licensed. Bundled DejaVu font files use the Bitstream
Vera license; WHATWG character-reference data and Adobe glyph-name data retain
their respective BSD 3-Clause notices. See the complete
license texts.


  

    Changelog

0.11.0 - 2026-08-17
Added
	Added static rendering for text inputs, checkboxes, radio buttons, selects,
textareas, and buttons. Form state is rendered as deterministic visible PDF
content without creating interactive AcroForm fields or widget annotations.
	Added support for the form type, value, name, checked, selected, and
disabled attributes, including valueless and quoted Boolean attributes,
selected-option defaults, textarea and button value fallbacks, and strict
form-structure validation.
	Added configurable process-wide resource limits through
NativeElixirPdfUtilities.Limits, including validated application startup
configuration for HTML, image, SVG, layout, PDF reader, merge, text
extraction, CMap, Form XObject, and font-cache workloads.
	Added a configurable resource-limits guide and browser parity coverage for a
static form-control matrix and a realistic government application form.
	Added a PDF tokenizer guide covering tokens, byte spans, stream-length hints,
lexical errors, and the boundary between tokenization and document parsing.

Changed
	Changed base_url into an explicit authorization root for
document-selected images and fonts. Relative and absolute resources must
remain beneath the configured root, and traversal and symlink components are
rejected; explicitly configured stylesheet files retain trusted local font
resolution relative to their own directory.
	Changed text extraction to cache decoded streams and parsed instructions for
the duration of one extraction while still charging every stream use, Form
expansion, and executed instruction against aggregate work limits.
	Changed sparse PDF merging to preflight input count and aggregate bytes and
densely renumber reachable source objects before writing the merged
cross-reference table.
	Changed image rendering, complex grid/table layout, PDF reference
validation, object-stream parsing, and nested PDF value traversal to enforce
their limits before expensive allocation or recursive work begins.
	Changed the generated ExDoc navigation to keep the changelog prominent,
consolidate all license texts under one expandable page, organize the guides
by subject, and group public, low-level PDF, HTML pipeline, and validation
modules in the API reference.

Fixed
	Fixed oversized or malformed SVG raster dimensions reaching the native
rasterizer before source-byte, per-axis, and total-pixel limits were checked.
	Fixed repeated images allowing excessive source counts, encoded bytes, or
decoded PNG allocation across one HTML render.
	Fixed complex grid definitions, placements, and table spans performing
unbounded work before layout cardinality validation.
	Fixed shared PDF streams being repeatedly decoded and tokenized during text
extraction. A 500-page shared-stream benchmark improved from approximately
3.26 seconds to 28 milliseconds while preserving per-use safety accounting.
	Fixed PDF object streams scanning oversized headers before their entry count
was validated.
	Fixed sparse PDF inputs causing merge work and output size to scale with high
source object numbers instead of the reachable object set.
	Fixed repeated page-parent and indirect-reference chains being revalidated
without request-scoped caching or an aggregate reference-resolution budget.
	Fixed deeply nested PDF arrays and dictionaries entering recursive descent
before the shared value-depth limit was enforced.
	Fixed local HTML images and document-selected fonts accepting paths outside
base_url, including absolute paths, parent traversal, and symlink escapes.

0.10.0 - 2026-08-14
Added
	Added layered validator modules for shared PDF structure, text extraction,
merging, HTML rendering, and PDF writing, with prepared contexts that keep
validation separate from execution and serialization.
	Added NativeElixirPdfUtilities.Pdf.Reader.read_validated/1 for consumers
that need the complete shared PDF validation context while preserving the
existing read/1 document projection.
	Added recoverable unsupported-glyph rendering. Missing glyphs now use the
Unicode replacement character by default, while unsupported_glyphs: :error
retains strict failure behavior with an actionable diagnostic.
	Added HTML table column definitions through colgroup and col, including
column spans, percentage widths, fixed table layout, and separate and
collapsed border-spacing behavior.
	Added documentation for the layered PDF validation pipeline and browser
parity fixtures for table column layout, repeated headers near page breaks,
border-box sizing, and unsupported-glyph replacement.

Changed
	Centralized caller input, option, document-structure, and semantic validation
in dedicated validators. PDF reading, text extraction, merging, HTML layout,
pagination, font fallback, and writing now consume validated and normalized
data instead of repeating validation rules in execution code.
	Separated normalization from validation throughout the HTML renderer so
downstream layout and writing stages can rely on stable normalized values.
	Changed text resource preparation to validate only fonts, encodings, CMaps,
graphics states, and Form XObjects reached by executable page content.
	Changed the HTML renderer and text extraction APIs to reject unknown options
with the shared actionable diagnostics contract.

Fixed
	Fixed PDF validation for page-tree depth limits, /Parent relationships,
page aliases, null-valued optional entries, malformed object records, and the
required free object-zero cross-reference entry.
	Fixed stream loading for indirect lengths in ordinary and cross-reference
streams, including compressed length objects and stream-boundary ambiguity.
	Fixed text extraction from ExtGState font selections and Form XObjects with
indirect transformation matrices, and rejected unbalanced graphics or text
scopes with diagnostics instead of unsafe execution.
	Fixed merge validation for page resources, terminal page references,
top-level page rewrites, exact object generations, and complete indirect
reference remapping.
	Fixed resource bounds for predictor row allocation, CID font width expansion,
and page-tree traversal.
	Fixed repeated table headers overflowing page bounds and page furniture
bounds omitting line height.
	Fixed auto-sized border-box elements losing horizontal padding and bounded
emitted PDF color channels to their valid range.

0.9.0 - 2026-08-07
Added
	Added generated CSS content for ::before and ::after, including quoted
content fragments and attr(...) values.
	Added attribute-presence and attribute-equality selectors, :not(...),
odd/even :nth-child(...), and :first-of-type and :last-of-type
selectors for document templates.
	Added named CSS counters through counter-reset, counter-increment, and
counter(name), including multiple counters and explicit integer values.
	Added browser-parity fixtures for generated content, counters, the expanded
selector set, and white-space: pre-line rendering.
	Added a local quality matrix and matching GitHub Actions coverage for the
supported Elixir 1.19 and 1.20 runtimes. The matrix checks compilation,
formatting, unused dependencies, 100% test coverage, Dialyzer, and Chromium
browser parity.
	Added code-style regression checks for the library's documented public API
and function-head conventions.

Changed
	Changed the minimum supported Elixir version from 1.18 to 1.19.
	Changed inline whitespace layout to collapse ordinary HTML whitespace across
element boundaries, preserve normalized CRLF, CR, and LF line breaks with
white-space: pre-line, retain explicit <br> breaks, and treat literal
escaped newline sequences as text.
	Updated GitHub Actions dependencies to Node 24-compatible releases.
	Refactored HTML-to-PDF parser, style, layout, pagination, page-geometry, page
furniture, and PDF visual-comparison internals without changing their public
APIs.

Fixed
	Fixed rgba(), eight-digit hexadecimal, and transparent CSS colors losing
their alpha values. Text, backgrounds, and borders now write the required PDF
transparency graphics states, including shaded border variants.
	Fixed PDF merging misclassifying an object as a page when /Type /Page
appeared only in a nested dictionary. Page-tree traversal now uses the shared
reader's semantic dictionaries and resolves indirect /Kids and /Count
values.
	Fixed stream tokenization allowing a nested dictionary's /Length to replace
or leak into the enclosing stream dictionary's length.
	Fixed source-order text extraction inserting spaces between consecutive PDF
text-showing operations. Operator-defined continuity is now preserved across
Tj and TJ operands and exposed through each span's joins_previous?
field, while positioning, text-object, Form XObject, and graphics-matrix
boundaries still begin separate segments.

0.8.0 - 2026-07-30
Added
	Added opt-in running page furniture through :page_furniture, with
independently configured headers and footers, :default, :first, :odd,
and :even variants, first-page-only and except-first-page behavior, and
{{page}} and {{pages}} tokens.
	Added complete supported page geometry shared by renderer options and bare
@page rules: named and explicit page sizes, portrait and landscape forms,
one-to-four-value margins, margin longhands, asymmetric layout, and explicit
renderer-option precedence.
	Added bundled DejaVu Sans regular, bold, oblique, and bold-oblique fonts for
deterministic Unicode glyph fallback after requested and configured font
families.
	Added browser-parity coverage for page furniture, page-number tokens,
asymmetric page geometry, paragraph fragmentation, border variants, flex and
grid constraints, HTML character references, and multi-row table headers.

Changed
	Changed :stylesheets entries to require explicit {:css, css} or
{:file, path} tags. Bare strings are rejected so empty or comment-only CSS
cannot be mistaken for a path and file access is always explicit.
	Changed font loading to reuse successful parsed font files through a
supervised, bounded, process-wide cache. Cache entries invalidate when file
metadata changes, concurrent cold loads are deduplicated, failed parses are
not retained, and no host-application configuration is required.
	Changed the package metadata and documentation to identify the MIT,
Bitstream Vera, and BSD 3-Clause licenses used by the source, bundled DejaVu
fonts, and generated WHATWG character-reference data.
	Documented that repeated page furniture uses the explicit renderer option;
CSS position: fixed remains deferred until positioned layout can remove
elements from normal flow and apply offsets correctly.

Fixed
	Fixed CSS cascade precedence so stylesheet !important declarations beat
normal inline declarations, while inline !important declarations retain
priority over important stylesheet declarations.
	Fixed table rowspan layout to reserve occupied columns and span the combined
height of all covered rows.
	Fixed paragraphs taller than the remaining or complete printable page being
clipped or kept together indefinitely; pagination now fragments them at
complete visual lines, including oversized break-inside: avoid paragraphs.
	Fixed paginated tables repeating only one header row; all <thead> rows now
repeat together when the table body continues.
	Fixed Unicode text being rejected or encoded with the wrong face by resolving
each grapheme through the selected, requested, configured, and bundled
fallback fonts before layout.
	Fixed text extraction across nested q and Q operators so saved graphics
and text state is restored in LIFO order.
	Fixed Type 0 text width calculation by mapping source codes through the
Encoding CMap before applying descendant CID widths, with strict diagnostics
and resource limits for unsupported or malformed CMaps.
	Fixed merging pages with inherited or indirect MediaBox, CropBox,
Resources, Rotate, BleedBox, TrimBox, ArtBox, and UserUnit values
by materializing the nearest effective page-tree values.
	Fixed the shared reader accepting duplicate page-tree references or
inconsistent descendant /Count values.
	Fixed ASCII85 decoding of delimiters, whitespace, z groups, partial final
groups, and values that overflow the 32-bit group range.
	Fixed HTML named and numeric character references using the complete WHATWG
table, including legacy semicolon rules, invalid numeric normalization,
multi-code-point references, non-breaking spaces, and decode-once behavior.
	Fixed CSS custom properties being resolved before their cascade completed;
ordinary declarations now use the final winning custom-property values.
	Fixed none, hidden, dotted, dashed, solid, double, groove,
ridge, inset, and outset borders, including independent side styles and
transparent border spacing.
	Fixed valid page-context declarations being rejected and malformed size,
margin, orientation, marks, bleed, unknown, and incomplete declarations
lacking actionable CSS diagnostics.
	Fixed zero, negative, or excessive margins being accepted when they leave no
positive printable page area.
	Fixed merged output corrupting PDF names that require #xx escaping,
including whitespace, delimiters, literal #, control bytes, and
non-printable bytes.
	Fixed unsupported named or pseudo-page selectors and misspelled @page
at-rules being silently applied to every page; they now return strict
diagnostics.
	Fixed declaration-order-dependent computed CSS values by resolving em,
rem, currentColor, relative semantic margins, custom properties, and
inherited line heights against the element's final computed style.
	Fixed grid minmax() tracks discarding their minimum and added redistribution
when fractional tracks reach a minimum bound.
	Fixed flex grow and shrink distribution overwriting item min-width,
max-width, min-height, and max-height constraints.
	Fixed text extraction rejecting valid inherited indirect page /Rotate
values.
	Fixed merge failures replacing the reader's machine-readable reason and
diagnostic stage; callers can again distinguish encryption, page-tree,
resource-limit, malformed-input, and unsupported-feature failures.
	Fixed valid empty or comment-only inline stylesheets and paths containing
braces being misclassified by replacing content-based guessing with explicit
stylesheet source tags.
	Fixed the public :default_font typespec so its documented fallback-list form
accepts [String.t()].
	Fixed a severe CSS rem performance regression that recursively traversed
complete font registries and decoded runtime payloads for every element.
Runtime font and image data is now opaque to CSS length resolution, with a
deterministic reductions-based regression test.

0.7.0 - 2026-07-23
Added
	Added local CSS @font-face support for embedded and configured
stylesheets, including font-family, ordered src: url(...) fallbacks,
font-weight, font-style, and supported font-display values.
	Added TrueType font loading from .ttf files and .otf files that use
TrueType outlines. Relative font URLs resolve against the configured
stylesheet directory or renderer :base_url.
	Added print media handling for @media print, @media only print,
@media all, and @media only all, while non-print media rules are omitted
from the active print cascade.
	Added PDF document metadata through the HTML renderer's :metadata option
for title, author, subject, keywords, creation date, and modification date.
Metadata dates accept Date, NaiveDateTime, DateTime, and ISO 8601
strings, and non-ASCII values are written as Unicode PDF strings.
	Added automatic PDF title metadata from the first non-empty HTML <title>
when no explicit metadata title is provided.
	Added Chromium parity coverage for CSS-declared fonts and print media, plus
examples and compatibility documentation for fonts, print CSS, metadata,
supported formats, URL resolution, and conversion boundaries.

Changed
	Changed configured stylesheet handling to preserve each file's directory for
relative assets and to apply configured @page rules when deriving default
page options.
	Changed explicit and CSS-declared font registration to try ordered local
source candidates until a supported font loads.
	Changed PNG decoding to stream decompression, require the exact expected
decoded size, and reject images whose decoded scanlines exceed 100 MB.
	Changed RunLengthDecode to operate on binaries and enforce the PDF reader's
decoded-stream and decompression-ratio limits.
	Changed text extraction to accumulate spans and output text without repeated
list or binary copying, and capped extraction at 25,000 text spans per page
with a :resource_limit_exceeded diagnostic.
	Changed merge failures to retain the PDF reader's reason and stage in the
actionable merge diagnostic.

Fixed
	Fixed merging PDFs that contain unrelated or stale catalog objects by
resolving the active catalog from the trailer's /Root reference.
	Fixed hexadecimal strings with non-hexadecimal bytes being silently
sanitized; the tokenizer now emits :invalid_hex_string with the offending
byte position.
	Fixed PDF DateTime metadata formatting so UTC and non-UTC offsets are
encoded correctly.
	Fixed CSS @font-face parsing for quoted URLs containing commas, ordered
fallback sources, invalid or missing descriptors, unsupported formats, and
malformed declarations.
	Fixed CSS diagnostics for malformed font and media rules so rendering returns
actionable :invalid_css details with source, line, and column context.

0.6.0 - 2026-07-20
Added
	Added NativeElixirPdfUtilities.Pdf.Reader, a shared PDF document layer with
classic cross-reference tables, cross-reference streams, object streams,
incremental and hybrid revision chains, recursive indirect resolution,
supported stream filters, page-tree validation, and resource limits.
	Added committed reader fixtures for classic, xref-stream, object-stream,
hybrid, incremental, encrypted, and malformed PDFs.
	Added Text.extract_spans/2 and Text.extract_file_spans/2 for
page-preserving decoded text operations with source indexes, baseline
coordinates, font and matrix context, and text rendering-mode metadata.
	Added strict Unicode decoding for standard simple-font encodings,
font-specific Differences, Adobe glyph names, Type 0 fonts, and ToUnicode
CMaps.
	Added PDF reader, text extraction, and merging guides covering supported
structures, public behavior, diagnostics, limits, and known boundaries.
	Added GitHub Actions checks for compilation warnings, formatting, unused
dependencies, tests, 100% coverage, Dialyzer, and Chromium browser parity.

Changed
	Changed text extraction and PDF merging to consume the shared reader model so
both utilities honor active revisions, generations, free entries, compressed
objects, and the validated page tree.
	Changed text extraction to reject malformed content and unreliable font
encodings with actionable diagnostics instead of guessing or returning
partial text.
	Changed string extraction to project from the same positioned page spans
while preserving the existing layout: true and layout: false output.

Fixed
	Fixed merging pages with malformed inherited /MediaBox values by applying
the default page box.
	Fixed valid cross-reference offsets that point to PDF whitespace immediately
before an indirect object header being rejected.
	Fixed tokenizer comments ending at end-of-input being emitted as tokens.

0.5.1 - 2026-07-10
Changed
	Merge.merge/1 now rejects malformed classic PDF input with an
:invalid_pdf_input diagnostic rather than producing an empty PDF or raising.
	NativeElixirPdfUtilities.Tokenizer now emits explicit error tokens for
unterminated literal and hexadecimal strings.
	Text.extract/2 rejects malformed token streams with an :invalid_pdf_input
diagnostic. It also ignores unusually large ToUnicode CMaps to bound memory
and CPU use during extraction.

Fixed
	Fixed merge crashes caused by malformed tokens, incomplete streams, duplicate
object identifiers, and invalid object identifiers.
	Fixed merged PDFs losing inherited /MediaBox and /Resources values from
intermediate /Pages tree nodes.
	Fixed remapping of non-page /Parent references during a merge.
	Fixed malformed TTF font input causing HTML-to-PDF rendering to crash.
	Reduced avoidable repeated binary and list copying while writing larger PDFs.

0.5.0 - 2026-07-10
Added
	Added NativeElixirPdfUtilities.Diagnostics as the shared public diagnostic contract.
	Added standardized diagnostic details for merge, text extraction, HTML rendering,
pagination, PDF writing, and file failures.
	Added developer guidance for using the shared diagnostics contract in future public APIs.
	Added a diagnostics guide under docs/.

Changed
	Changed Merge.merge/1 to return diagnostic errors instead of raising for empty input.
	Changed recoverable failures from merge, text extraction, HTML rendering,
pagination, PDF writing, and file operations to return
{:error, {reason, diagnostic}} with :stage, :reason, :message,
:operation, :module, and :source context when available.

0.4.0 - 2026-07-09
Added
	Added a Chromium-backed browser parity test suite for the supported HTML/CSS rendering surface.
	Added browser parity fixtures for common layout, CSS cascade, tables, flexbox, grid, pagination, image, link, unit, and production-document scenarios.
	Added browser parity coverage documentation so supported renderer behavior is tied to explicit fixtures.

Changed
	Improved HTML-to-PDF browser accuracy for nested table, flexbox, and grid compositions.
	Improved collapsed table border sizing and painting to better match browser output.
	Improved @page handling in parity tests so native and Chromium renders use the same page size and margins.
	Updated contribution guidance to require focused tests and browser parity coverage for visible HTML-to-PDF feature work.

Fixed
	Fixed CSS custom property resolution inside supported compound values such as padding and side-specific borders.
	Fixed box-sizing: border-box handling across block, flex, grid, table, and image layout paths.
	Fixed table layout inside flex and grid items, and flex layout directly inside table cells.
	Fixed declared table row heights and pagination metadata propagation for table rows.
	Fixed pagination edge cases around first-page parent padding, overlapping parent/child groups, and zero-height metadata groups.

0.3.0 - 2026-07-08
Added
	Added NativeElixirPdfUtilities.HtmlToPdf, a native HTML/CSS to PDF renderer for document-oriented templates.
	Added support for common document HTML including text, headings, paragraphs, spans, lists, links, tables, images, and nested document structure.
	Added support for common print-oriented CSS including cascade handling, box model sizing, text styling, borders, backgrounds, tables, flexbox, grid, page sizes, page breaks, and @media print behavior.
	Added embedded image, SVG rasterization, and custom TTF font rendering support for generated PDFs.
	Added multi-page pagination and PDF writing for rendered HTML documents.
	Added detailed render diagnostics for invalid HTML, unsupported HTML, invalid CSS, invalid layout, and invalid document failures.
	Added fixture coverage for purchase orders, material requisitions, stock stickers, and trim cards with realistic scrambled data.
	Added dedicated HTML-to-PDF compatibility and examples documentation.

Changed
	Updated the package description to include native HTML/CSS rendering.
	Updated HexDocs metadata to include the HTML-to-PDF guides.

0.2.0 - 2026-07-03
Added
	Added embedded text extraction so callers can consume readable text data from PDF binaries.

Changed
	Refactored tokenizer, merge, and text internals to use explicit case/cond branching instead of guarded multi-head private functions.
	Split tests into focused tokenizer, merge, and text suites.
	Improved package documentation and HexDocs metadata for the release.

Fixed
	Fixed page dictionary rewriting around empty arrays and MediaBox validation.
	Added 100% test coverage across the current public library modules.

0.1.0 - 2025-09-08
Added
	Initial PDF tokenizer.
	Initial PDF merge utility.



  

    Licenses

Native Elixir PDF Utilities includes source code, bundled fonts, generated
character-reference data, and glyph-name assignments under the following
licenses.
Project - MIT License
Copyright (c) 2025 Cees Kettenis
Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions:
The above copyright notice and this permission notice shall be included in all
copies or substantial portions of the Software.
THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE
AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER
LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE
SOFTWARE.
DejaVu Fonts - Bitstream Vera License
Copyright (c) 2003 by Bitstream, Inc. All Rights Reserved.
Bitstream Vera is a trademark of Bitstream, Inc.
DejaVu changes are in public domain.
Permission is hereby granted, free of charge, to any person obtaining a copy
of the fonts accompanying this license ("Fonts") and associated
documentation files (the "Font Software"), to reproduce and distribute the
Font Software, including without limitation the rights to use, copy, merge,
publish, distribute, and/or sell copies of the Font Software, and to permit
persons to whom the Font Software is furnished to do so, subject to the
following conditions:
The above copyright and trademark notices and this permission notice shall
be included in all copies of one or more of the Font Software typefaces.
The Font Software may be modified, altered, or added to, and in particular
the designs of glyphs or characters in the Fonts may be modified and
additional glyphs or characters may be added to the Fonts, only if the fonts
are renamed to names not containing either the words "Bitstream" or the word
"Vera".
This License becomes null and void to the extent applicable to Fonts or Font
Software that has been modified and is distributed under the "Bitstream
Vera" names.
The Font Software may be sold as part of a larger software package but no
copy of one or more of the Font Software typefaces may be sold by itself.
THE FONT SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS
OR IMPLIED, INCLUDING BUT NOT LIMITED TO ANY WARRANTIES OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT OF COPYRIGHT, PATENT,
TRADEMARK, OR OTHER RIGHT. IN NO EVENT SHALL BITSTREAM OR THE GNOME
FOUNDATION BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, INCLUDING
ANY GENERAL, SPECIAL, INDIRECT, INCIDENTAL, OR CONSEQUENTIAL DAMAGES,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF
THE USE OR INABILITY TO USE THE FONT SOFTWARE OR FROM OTHER DEALINGS IN THE
FONT SOFTWARE.
Except as contained in this notice, the names of Gnome, the Gnome
Foundation, and Bitstream Inc., shall not be used in advertising or
otherwise to promote the sale, use or other dealings in this Font Software
without prior written authorization from the Gnome Foundation or Bitstream
Inc., respectively. For further information, contact: fonts at gnome dot
org.
WHATWG Entity Data - BSD 3-Clause License
Copyright © WHATWG (Apple, Google, Mozilla, Microsoft).
Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions are met:
	Redistributions of source code must retain the above copyright notice, this
list of conditions and the following disclaimer.

	Redistributions in binary form must reproduce the above copyright notice,
this list of conditions and the following disclaimer in the documentation
and/or other materials provided with the distribution.

	Neither the name of the copyright holder nor the names of its contributors
may be used to endorse or promote products derived from this software without
specific prior written permission.


THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS IS" AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED
WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE
DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT HOLDER OR CONTRIBUTORS BE LIABLE FOR
ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;
LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON
ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
Adobe Glyph Lists - BSD 3-Clause License
The glyph-name assignments used by the PDF text decoder follow the Adobe Glyph
List and ITC Zapf Dingbats Glyph List. The Elixir lookup and decoding
implementation is maintained by this project.
Copyright 2002-2019 Adobe (http://www.adobe.com/).
Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions are met:
	Redistributions of source code must retain the above copyright notice, this
list of conditions and the following disclaimer.

	Redistributions in binary form must reproduce the above copyright notice,
this list of conditions and the following disclaimer in the documentation
and/or other materials provided with the distribution.

	Neither the name of Adobe nor the names of its contributors may be used to
endorse or promote products derived from this software without specific
prior written permission.


THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS IS" AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED
WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE
DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT HOLDER OR CONTRIBUTORS BE LIABLE FOR
ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;
LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON
ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.


  

    Diagnostics

Native Elixir PDF Utilities returns recoverable public API failures as
{:error, {reason, diagnostic}} when the library can explain why an operation
cannot continue.
The reason atom is intended for programmatic branching. The diagnostic map is
intended for developer debugging, logs, and user-facing support messages.
Diagnostic Fields
Diagnostic maps always include:
	:stage - the pipeline or utility stage that failed
	:reason - the machine-readable reason atom
	:message - a human-readable explanation

Diagnostic maps may also include:
	:operation - the public API or file operation being performed
	:module - the public module returning the error
	:source - a path, source snippet, or caller-provided input label
	:line and :column - source location details when parser input can be located

Example
case NativeElixirPdfUtilities.Text.extract_file(path) do
  {:ok, text} ->
    text

  {:error, {_reason, diagnostic}} ->
    Logger.warning(diagnostic.message)
end
Example Diagnostic
{:error,
 {:invalid_path,
  %{
    stage: :file,
    reason: :invalid_path,
    message: "path must be a string",
    operation: :extract_file,
    module: NativeElixirPdfUtilities.Text
  }}}
Contributor Guidance
Use NativeElixirPdfUtilities.Diagnostics for new public API failures instead
of inventing per-module error shapes.
Changes to the shared diagnostics API, including its tuple shape, fields, and
types, are permitted only when there is no other way to return correct debug
information to the developer using the existing contract. Prefer expressing
additional detail through the existing :message and :source fields.
Do not raise for ordinary caller/input failures such as invalid paths, missing
files, unsupported documents, unsupported HTML/CSS, or empty extraction results.
Prefer diagnostic error tuples and add focused tests that assert the important
fields.
Malformed PDF Input
The shared reader used by Merge.merge/1 and Text.extract/2 validates PDF
headers, final xref pointers, object boundaries, stream lengths, page trees,
and indirect references before continuing. Malformed input returns an
:invalid_pdf_input diagnostic rather than producing partial output or
raising. Encrypted PDFs return :encrypted_pdf; unsupported stream features
return :unsupported_pdf_feature; custom fonts without a reliable Unicode
mapping return :unsupported_text_encoding; image-only PDFs return
:no_extractable_text from the reconstructed string API.
The tokenizer represents malformed literal and hexadecimal strings as
{:error, reason} tokens. This is primarily useful to callers using
NativeElixirPdfUtilities.Tokenizer directly; merge and text extraction convert
such tokenization failures into their public diagnostic error shape.
To protect extraction from resource exhaustion, the shared reader and text
validators apply input, decoded-stream, decompression-ratio, object/page, CMap,
recursion, aggregate decoded-content, stream-use, instruction, and Form-expansion
limits. A limit failure returns :resource_limit_exceeded; it is never converted
to a partial result. Repeated indirect streams are decoded and tokenized once per
extraction, while every semantic use is still charged to the operation budget.


  

    Configurable Resource Limits

Native Elixir PDF Utilities applies bounded resource and complexity limits to
untrusted PDF, HTML, CSS, image, SVG, and font data. The built-in values remain
active unless the importing application explicitly overrides them.
Configure limits under the library's OTP application in config/config.exs or
config/runtime.exs:
config :native_elixir_pdf_utilities,
  limits: [
    max_svg_bytes: 10_000_000,
    max_svg_raster_dimension: 16_284
  ]
Omitted keys retain their built-in defaults. Configuration is validated when
the library application starts. Unknown keys, repeated keys, non-positive
values, excessively large integers, and inconsistent aggregate limits prevent
the application from starting and return an actionable configuration error.
Limits are process-wide and immutable for one application instance. Restart
the application after changing them. Public PDF and rendering options cannot
override these values.
Available limits
	Key	Default	Scope
	max_svg_bytes	5,000,000	Encoded SVG source
	max_svg_raster_dimension	8,192	SVG raster width or height
	max_svg_raster_pixels	16,777,216	SVG raster pixel count
	max_image_count	1,000	Images in one render
	max_image_source_bytes	10,000,000	One encoded image
	max_aggregate_image_source_bytes	50,000,000	Encoded images in one render
	max_decoded_image_bytes	40,000,000	One decoded image
	max_aggregate_decoded_image_bytes	80,000,000	Decoded images in one render
	max_layout_cardinality	1,000	Grid tracks, placements, and table spans
	max_pdf_input_bytes	50,000,000	One PDF input
	max_pdf_objects	100,000	Parsed PDF objects
	max_pdf_object_stream_entries	10,000	Entries in one PDF object stream
	max_pdf_pages	10,000	Pages in one PDF
	max_pdf_page_tree_depth	1,000	PDF page-tree nesting
	max_pdf_reference_chain_depth	1,000	Indirect-reference nesting
	max_pdf_reference_resolution_work	25,000	Aggregate reference resolutions
	max_pdf_value_depth	100	Nested PDF arrays and dictionaries
	max_pdf_decoded_stream_bytes	25,000,000	One decoded PDF stream
	max_pdf_decompression_ratio	100	Decoded-to-encoded stream ratio
	max_pdf_xref_length_candidates	1,000	Candidate indirect /Length objects
	max_pdf_xref_revisions	1,000	Incremental cross-reference revisions
	max_merge_inputs	100	PDFs in one merge
	max_aggregate_merge_input_bytes	100,000,000	PDF bytes in one merge
	max_merged_objects	100,000	Objects in merged output
	max_merged_pages	10,000	Pages in merged output
	max_text_decoded_content_bytes	50,000,000	Decoded content used by extraction
	max_text_parsed_instructions	100,000	Unique parsed content instructions
	max_text_stream_uses	100,000	Content stream references traversed
	max_text_instruction_uses	1,000,000	Aggregate content instruction work
	max_text_form_expansions	10,000	Form XObject executions
	max_text_spans	25,000	Extracted spans per page
	max_cmap_bytes	1,000,000	One CMap stream
	max_cmap_entries	100,000	Mappings in one CMap
	max_cid_width_entries	65,536	CID width entries
	max_form_xobject_depth	20	Form XObject nesting
	max_font_cache_entries	64	Parsed font files retained by the cache

NativeElixirPdfUtilities.Limits.defaults/0 returns these built-in values, and
NativeElixirPdfUtilities.Limits.effective/0 returns the values loaded for the
current application instance.
Increasing a limit increases the maximum memory, CPU, parsing work, or native
raster allocation an untrusted document can request. Tune limits against the
application's request-size controls, concurrency, memory budget, and timeout
policy rather than considering each value in isolation.
PDF-format bounds, CSS validity ranges, and local-resource authorization are not
resource tuning controls. Those checks remain fixed. In particular, local
images and document-selected fonts still require a per-render base_url
authorization root.


  

    PDF Tokenizer

NativeElixirPdfUtilities.Tokenizer converts a PDF byte stream into lexical
tokens without resolving the document structure. It is useful for inspecting
PDF syntax or building advanced PDF tooling. Applications that need active
objects, decoded streams, page traversal, text extraction, or merging should
normally use NativeElixirPdfUtilities.Pdf.Reader,
NativeElixirPdfUtilities.Text, or NativeElixirPdfUtilities.Merge instead.
Tokenizing a binary
Create tokenizer state with new/1, then consume one token at a time:
alias NativeElixirPdfUtilities.Tokenizer

state = Tokenizer.new("<< /Type /Example /Count 2 >>")

{first_token, state} = Tokenizer.next(state)
{second_token, _state} = Tokenizer.next(state)

first_token
#=> :dict_start

second_token
#=> {:name, "Type"}
peek/1 returns the next token without advancing the supplied state.
tokenize_all/1 consumes the remaining input and returns every token except
the final {:eof, nil} marker.
The tokenizer recognizes integers, real numbers, booleans, null, PDF names,
literal and hexadecimal strings, arrays, dictionaries, indirect-reference
markers, structural keywords, content operators, and stream data. Whitespace
and PDF comments are skipped. Hexadecimal escapes in names and escapes in
literal strings are decoded.
Byte spans
Use next_with_span/1 or tokenize_all_with_spans/1 when the original byte
range is needed:
state = Tokenizer.new("/Title (Report)")

[
  {{:name, "Title"}, %{from: 0, to: 6, stream_mode?: nil}},
  {{:string, "Report"}, %{from: 7, to: 15, stream_mode?: nil}}
] = Tokenizer.tokenize_all_with_spans(state)
:from is inclusive and :to is exclusive. For stream data, the span starts
after the end-of-line sequence following the stream keyword. The
:stream_mode? field reports whether the data boundary came from a direct
length or from scanning for endstream.
Stream lengths
After the tokenizer emits :stream, pending_stream_length/1 reports the
length information found in the preceding dictionary:
	{:direct, length} for a non-negative direct /Length
	{:indirect, {object, generation}} for an indirect /Length
	:unknown when no length hint is available

The tokenizer uses a direct length when available. It can report an indirect
length reference, but it does not resolve that reference; unresolved stream
data is located by scanning for endstream. Use the PDF reader when stream
boundaries must be validated against resolved document objects.
Errors and boundaries
Malformed lexical input is returned as an {:error, reason} token. Tokenizer
errors include the relevant byte position, but this low-level API does not use
the shared diagnostic tuple returned by the reader, merger, text extractor, and
HTML renderer.
new/1 expects a binary, and the tokenizer does not impose the process-wide PDF
input or document-complexity limits. Callers using it directly are responsible
for bounding input size and token-consumption work. The shared PDF reader
applies the configured limits and validates cross-reference revisions, active
object generations, indirect references, streams, encryption, and page trees.


  

    PDF Reader

NativeElixirPdfUtilities.Pdf.Reader is the shared document layer used by PDF
utilities that need to understand existing files. It sits above
NativeElixirPdfUtilities.Tokenizer:
	The tokenizer converts PDF bytes into lexical tokens. It does not decide
which revision of an object is active or resolve references.
	The reader starts at the final startxref, follows the document's
cross-reference revisions, and loads the active objects. It then delegates
reusable reference, stream, catalog, and page-tree semantics to the layered
PDF validator and returns its compatibility document projection.

Application code should normally use NativeElixirPdfUtilities.Text or
NativeElixirPdfUtilities.Merge. The reader is public for inspection and for
building additional PDF utilities on the same parsed document model.
Reader.read_validated/1 retains the complete shared validation context for a
PDF-consuming feature. Reader.read/1 continues to return the existing map
with :binary, :objects, :trailer, :pages, and :xref fields.
Supported object structures
The reader supports:
	classic cross-reference tables
	cross-reference streams, including /W and /Index
	object streams and type-2 compressed-object entries
	incremental revisions through /Prev
	hybrid-reference files through /XRefStm
	active generation and free-entry selection from the newest revision
	recursive indirect value and stream resolution with cycle detection
	page-tree traversal with cycle and duplicate-reference detection, required
/Count validation, and descendant-count consistency checks

The returned :xref map describes the active entry for each object number.
The returned :objects map is keyed by {object_number, generation}. Free
entries and superseded revisions are intentionally absent from :objects.
Streams
Reader.decoded_stream/2 validates /Length and supports these PDF filters,
including their abbreviated names:
	Flate
	ASCII hexadecimal
	ASCII85
	run-length
	LZW

TIFF predictor 2 and PNG predictors 10 through 15 are supported through
/DecodeParms. Filter arrays are applied in declaration order. Unknown filters
and predictors return :unsupported_pdf_feature diagnostics. ASCII85 decoding
enforces group boundaries, the 32-bit value ceiling, and valid final partial
groups.
Errors and limits
Reader failures use the shared diagnostic result:
{:error, {reason, diagnostic}}
Malformed headers, final xref pointers, xref records, object boundaries,
reference chains, stream metadata, and page trees return
:invalid_pdf_input. Encrypted files are detected and return :encrypted_pdf;
the reader does not decrypt them.
Input size, object count, revision depth, page count, decoded stream size, and
decompression ratio are bounded. Exceeding a bound returns
:resource_limit_exceeded instead of a partial document.
The reader currently does not support encrypted content or stream filters other
than those listed above. Linearization metadata is tolerated but is not used as
an alternate loading path; the final cross-reference chain remains
authoritative.
Shared utility behavior
Text extraction and merging both consume the prepared shared validation
context. This means they use the same active revision, compressed-object
handling, stream validation, page-tree traversal, encryption detection, and
malformed-input diagnostics. New PDF inspection or transformation utilities
should use PdfValidator.validate_pdf/1 or Reader.read_validated/1 instead of
scanning the complete token stream for indirect objects. See
Layered PDF Validation for invariant ownership.


  

    Layered PDF Validation

PDF-consuming features use validators under
NativeElixirPdfUtilities.Validators. The validation pipeline separates byte
parsing from reusable document invariants and operation-specific preparation.
Validation pipeline
NativeElixirPdfUtilities.Pdf.Reader owns PDF byte handling: headers,
cross-reference revisions, active object loading, object streams, encryption
detection, parsing safety, stream decoding, and resource limits.
NativeElixirPdfUtilities.Validators.PdfValidator owns semantics shared by PDF
operations:
	catalog and page-tree identity
	exact indirect references, missing objects, and reference cycles
	/Kids, /Count, duplicate pages, and page-tree cycles
	effective inherited Resources, MediaBox, CropBox, and Rotate values
	indirect stream identity and /Length structure
	fixed-length numeric arrays used by page geometry and matrices

PdfValidator.validate_pdf/1 parses and validates a binary and returns the
prepared shared context. PdfValidator.validate/2 validates a document model
that has already been parsed. Reader.read/1 remains compatible by returning
the :document projection from the same prepared context, while
Reader.read_validated/1 retains the full context for utilities that need it.
NativeElixirPdfUtilities.Validators.TextValidator consumes the shared context
and owns page geometry, content-stream references, decoded content preparation,
content syntax, supported text-operator operands, and reusable PDF numeric-token
conversion. Text execution retains responsibility for state-dependent behavior
and for preparing only fonts, encodings, and CMaps that reachable text
operations actually use. Unused font resources are not grounds for rejecting
text extraction.
NativeElixirPdfUtilities.Validators.MergeValidator consumes the shared
context and owns page materialization, inherited serialization tokens,
serializable object tokens, exact object generations, output identifier
allocation, and complete indirect-reference remapping. The writer only receives
prepared inputs and therefore never leaves an unknown reference unchanged.
Context boundary
Validated contexts contain semantic values for traversal and decisions. Raw
tokens are retained only where merge serialization must reproduce an existing
value faithfully. Raw tokens are not used to rediscover page identity, choose
page-tree children, or calculate inheritance.
Validation is deterministic and performs no file writes, PDF writes, or
network access. Every explainable failure uses the shared diagnostic result:
{:error, {reason, diagnostic}}
Public façades replace the diagnostic :operation and :module with the API
the caller invoked while retaining the actionable validation stage, reason,
message, and source details.
Reuse by future operations
New PDF inspection and transformation features should begin with
PdfValidator.validate_pdf/1 or a context already returned by
Reader.read_validated/1. They should add a focused operation validator only
for invariants not guaranteed by the shared context. They must not scan PDF
bytes again or independently walk the raw page tree.


  

    Text Extraction

NativeElixirPdfUtilities.Text provides two related extraction surfaces:
	extract/2 and extract_file/2 return reconstructed strings for convenient
reading and searching.
	extract_spans/2 and extract_file_spans/2 return decoded, positioned text
operations for applications that need to interpret rows, columns, tables, or
another document-specific layout.

PDF files normally contain drawing and text-positioning operations rather than
semantic tables. The library exposes reliable PDF-level information; callers
remain responsible for deciding what that information means in their domain.
No extraction function performs OCR.
Positioned text
alias NativeElixirPdfUtilities.Text

with {:ok, document} <- Text.extract_file_spans("invoice.pdf") do
  Enum.each(document.pages, fn page ->
    Enum.each(page.spans, fn span ->
      IO.inspect({page.number, span.source_index, span.text, span.x, span.y})
    end)
  end)
end
The document result contains :page_count and a :pages list. Every resolved
page is retained, including a page whose :spans list is empty. Each page
contains its one-based :number, [left, bottom, right, top] :media_box,
effective inherited :rotation, and positioned spans.
Span baseline coordinates use a normalized display system:
	The origin is the top-left of the rotated MediaBox.
	X increases to the right and Y increases downward.
	Page rotation and page/Form current transformation matrices are applied.
	Values are in PDF default user-space units, normally 1/72 inch.
	x and y are the baseline start; end_x and end_y are the baseline end,
not a glyph or ink bounding box.

The end point follows the text advance calculated from the PDF font widths,
font size, spacing, and horizontal scale available to the extractor. It can be
approximate when a PDF font omits explicit width metrics.
text_matrix is the PDF text matrix at the start of the decoded operand. ctm
is the active PDF current transformation matrix and includes Form XObject
transforms. These raw PDF matrices do not include the final page-rotation and
MediaBox normalization used by the baseline coordinates. font_resource is
the active PDF resource key, such as "F1"; it is not guaranteed to be a font
family or PostScript name. font_size is the text-space Tf value rather than
a calculated display-space height.
Source and visual order
Source execution order is the default:
Text.extract_spans(pdf, order: :source)
source_index is zero-based within each page. Page content streams are
traversed in /Contents order. A Form XObject is traversed where its Do
operator occurs, including nested and repeated Forms, so each emitted span has
a deterministic execution index.
For convenience, callers can request the same best-effort visual line grouping
used by string layout extraction:
Text.extract_spans(pdf, order: :visual)
Visual ordering changes the span list order but never changes source_index,
so source order can be restored with Enum.sort_by(spans, & &1.source_index).
For Text.extract(pdf, layout: false), consecutive text-showing operands are
concatenated according to PDF operator execution. For example, (Hel) Tj (lo) Tj produces "Hello"; the extractor does not invent a space between those
operations. Text-positioning, text-object, Form XObject, and graphics-matrix
boundaries start a separate source-order segment. The joins_previous? span
field exposes this operator-defined continuity without using coordinate
tolerances or visual-layout guessing.
Rendering modes and visibility
Positioned extraction retains decoded text for all PDF text rendering modes:
	Mode	PDF operation	paints_text?	adds_to_clip_path?
	0	Fill	true	false
	1	Stroke	true	false
	2	Fill and stroke	true	false
	3	Neither paint nor clip	false	false
	4	Fill and add to clipping path	true	true
	5	Stroke and add to clipping path	true	true
	6	Fill, stroke, and add to clipping path	true	true
	7	Add to clipping path only	false	true

These flags describe what the text rendering mode requests. They are not a
claim of visual visibility. The extractor does not evaluate the active clipping
path, transparency, optional-content state, later occlusion, or whether painted
content falls outside the visible crop. In particular, adds_to_clip_path?
does not mean the text was itself visually clipped.
The string API keeps its existing behavior and excludes modes 3 and 7. A valid
PDF containing only empty pages or non-text content returns a positioned :ok
result with empty span lists, while the string API returns
:no_extractable_text.
Preservation boundary
Positioned extraction does not claim a lossless representation of every PDF
text feature. Its guarantee is narrower: every non-empty text operand that the
strict decoder successfully maps to Unicode is retained, even when its render
mode does not paint text.
The result does not expose internal reader or font structs. It also does not
provide OCR, semantic table cells, glyph outlines, exact ink bounds,
clipping-path visibility, or a partial result for undecodable content. An
unsupported encoding, malformed stream, invalid supported text operator, or
other explainable extraction failure returns the shared diagnostic contract:
{:error, {reason, diagnostic}}
Each extraction keeps a request-scoped cache of decoded streams and raw content
instructions keyed by the terminal indirect-stream reference. Repeated page and
Form references therefore reuse decoding and tokenization work without sharing
state across documents or callers. Extraction also bounds aggregate decoded
content to 50 MB, unique parsed instructions to 100,000, stream uses to 100,000,
executed instruction uses to 1,000,000, and Form expansions to 10,000. Exceeding
one of these operation-wide limits returns :resource_limit_exceeded rather
than a partial result.
Use the positioned API for domain-specific interpretation and the string API
when a best-effort readable projection is sufficient.
Public contract
The four extraction functions and the documented text_document, text_page,
and text_span types are public APIs. Existing required fields will not be
renamed, removed, or assigned a different meaning in a compatible release. New
fields or options may be added where that remains backward compatible.
source_index is a deterministic ordering key, not a persistent identifier for
a piece of PDF content. Editing the PDF or a future release gaining support for
additional text operations can introduce spans and therefore change later
indexes. The relative execution-order guarantee remains the stable contract.


  

    PDF Merging

NativeElixirPdfUtilities.Merge combines a non-empty list of PDF binaries and
returns a newly serialized PDF.
alias NativeElixirPdfUtilities.Merge

with {:ok, first} <- File.read("first.pdf"),
     {:ok, second} <- File.read("second.pdf"),
     {:ok, merged} <- Merge.merge([first, second]),
     :ok <- File.write("merged.pdf", merged) do
  :ok
end
Input order determines page order. merge/1 accepts PDF binaries rather than
paths so callers control file access, storage, and error handling.
Supported inputs
Merging uses the shared PDF reader and therefore supports:
	classic cross-reference tables
	cross-reference streams and object streams
	incremental revisions and hybrid-reference files
	active object generations and free entries
	inherited page Resources, MediaBox, CropBox, and Rotate values,
including indirectly referenced page rectangles
	the stream filters and resource limits described in the
PDF reader guide

Malformed, encrypted, unsupported, or resource-intensive inputs fail through
the shared diagnostic contract. The merger does not decrypt PDFs.
Output behavior
The merger emits a fresh PDF 1.7 document with a new cross-reference table,
trailer, catalog, and flat page tree. Active input objects receive new object
numbers, their indirect references are rewritten, and stream bytes and filter
declarations are preserved. Effective inherited page resources, media and crop
boxes, and rotation values are written onto the merged pages where required.
Existing page-level entries such as BleedBox, TrimBox, ArtBox, and
UserUnit remain on copied page dictionaries.
Missing or malformed required page geometry fails with an actionable diagnostic
instead of being replaced with a fabricated page size.
The result is intended for combining page content. Because the top-level
catalog is rebuilt, document-level features such as metadata, outlines and
bookmarks, named destinations, viewer preferences, portfolios, and AcroForm
configuration are not preserved as a merged document contract. Applications
that require those features should restore them in a later transformation or
use a merger designed for that specific feature.
Errors
An empty input list and invalid PDF input return actionable diagnostics:
case Merge.merge(pdf_binaries) do
  {:ok, merged_pdf} ->
    merged_pdf

  {:error, {_reason, diagnostic}} ->
    Logger.warning(diagnostic.message)
end
See Diagnostics for the common error shape and the fields
available for logging and support.


  

    HTML to PDF Compatibility

NativeElixirPdfUtilities.HtmlToPdf is a native document renderer for predictable server-side PDFs such as reports, invoices, labels, statements, and simple generated documents. It is not a browser engine and does not claim full browser compatibility.
For runnable templates, styling patterns, and caller-side error handling examples, see HTML to PDF Examples.
Malformed document structure and unsupported HTML/CSS features are rejected instead of being silently approximated. Unsupported text graphemes are visibly replaced with U+FFFD by default; set unsupported_glyphs: :error when strict font-coverage diagnostics are required. Rendering failures return a broad reason with diagnostic detail, for example:
{:error,
 {:invalid_css,
  %{
    stage: :css,
    reason: :invalid_css,
    message: ~s(line 18: selector "li >" is invalid or unsupported),
    line: 18,
    column: 1,
    source: "li >"
  }}}
The detail map always includes :stage, :reason, and :message. It includes :line, :column, and :source when the renderer can locate the source snippet. CSS is strict: unknown declarations and unsupported values fail with :invalid_css rather than being ignored.
HtmlToPdf Options
	Option	Supported values	Notes
	:page_size	Named size, oriented named size, CSS two-length string, or {width, height}	Named sizes are :a5, :a4, :a3, :b5, :b4, :jis_b5, :jis_b4, :letter, :legal, and :ledger; pair a name with :portrait or :landscape. Custom tuples up to 20 x 20 are treated as inches for compatibility; larger tuples are PDF points.
	:margin	Number, one-to-four-value CSS length string, or side map	Numbers are uniform PDF-point margins. CSS strings follow top/right/bottom/left shorthand rules. Maps accept :top, :right, :bottom, and :left; omitted sides are zero.
	:base_url	Local path or file:// URL	Authorization root for document-selected image and embedded stylesheet font paths. Relative and absolute paths must remain beneath it; traversal and symlink components are rejected. Remote fetching is unsupported.
	:stylesheets	Tagged inline CSS and local files: {:css, css} or {:file, path}	Configured stylesheets load before embedded <style> tags; bare strings are rejected so file access is always explicit.
	:default_font	Font family or fallback list	Defaults to"Helvetica". Unsupported glyphs are resolved through configured fonts and the bundled DejaVu Sans faces before layout.
	:fonts	%{family: ..., path: ...} maps, keyword lists, or {family, path} tuples	TrueType fonts.:weight and :style are optional. OpenType files using TrueType outlines share this path; CFF-flavored OTF is unsupported. Configured faces participate in automatic glyph fallback.
	:metadata	Keyword list or map	Supports :title, :author, :subject, :keywords, :creation_date, and :modification_date. Dates accept calendar structs or ISO 8601 strings. An HTML <title> is the default PDF title.
	:page_furniture	Keyword list or map with :header and :footer	Opt-in running page furniture. Each position accepts HTML or :default, :first, :odd, and :even variants. Omitted, nil, and false furniture is disabled.
	:unsupported_glyphs	:replace or :error	Defaults to :replace, which substitutes U+FFFD for each grapheme absent from every candidate font. :error returns the strict :unsupported_glyph diagnostic.

Running Headers, Footers, and Page Numbers
Running page furniture is an opt-in rendering option:
HtmlToPdf.render(html,
  margin: "18mm",
  page_furniture: [
    header: [
      default: "<div>Account statement</div>",
      first: false,
      odd: "<div>Account statement</div>",
      even: "<div style=\"text-align: right\">Account statement</div>"
    ],
    footer: "<div style=\"text-align: right\">Page {{page}} of {{pages}}</div>"
  ]
)
Templates use the same supported HTML, CSS, configured stylesheets, local
images, and font registry as normal rendering. A plain text fragment is also
accepted. Main-document embedded <style> rules are not automatically copied
into a separate furniture template, so shared rules should be supplied through
:stylesheets or included in the furniture HTML.
Variant selection is deterministic:
	:first is selected for page one when present.
	Otherwise, a matching :odd or :even variant is selected when present.
	Otherwise, :default is selected.

A false or nil variant renders nothing. First-page-only furniture uses
[default: false, first: template]; except-first-page furniture uses
[default: template, first: false].
{{page}} expands to the current one-based page number and {{pages}} expands
to the final total page count. Substitution happens before each furniture
template is laid out.
Furniture is placed inside the existing page margins and does not change body
pagination. Headers must fit the top margin and footers must fit the bottom
margin. If a template does not fit,
rendering returns an :invalid_layout diagnostic describing the furniture
position, measured height, and available margin. Reserve enough @page or
:margin space for the header and footer.
HTML Support Matrix
	Area	Supported
	Document wrappers	doctype html, html, head, body, style, meta, title
	Blocks	article, aside, div, footer, header, main, nav, section, p, h1 through h6
	Inline text	span, strong, b, em, i, a, br; WHATWG named and numeric HTML character references are decoded once, including multi-code-point references and non-breaking spaces
	Lists	ul, ol, li
	Tables	table, caption, colgroup, col, thead, tbody, tfoot, tr, th, td
	Images	Strictimg with required src
	Static forms	input types text, checkbox, and radio; select with text-only option children; text-only textarea; and button with text and basic inline emphasis. Controls become ordinary visible PDF content, never interactive fields.
	Attributes	Global id, class, style, title, role, data-*, and aria-*; lang on html, metadata attributes on meta, href on links, src/alt on images, span on column elements, colspan/rowspan on cells, scope on th, and the documented form type, value, name, checked, selected, and disabled attributes
	Links	https://, http://, and mailto: URI annotations

CSS Support Matrix
	Area	Supported
	Selectors	Universal *, element, .class, #id, element/class combinations, [attr], [attr=value], descendant, direct child, comma groups, :not(simple-selector), :root, :first-child, :last-child, integer/odd/even :nth-child(...), :first-of-type, :last-of-type, ::before, and ::after
	Generated content	Quoted content fragments, attr(name), named counter(name), counter-reset, and counter-increment, including multiple named counters and explicit integer values
	Cascade	Specificity, source order, inline style priority, !important, inheritance for text styles, recursively resolved CSS custom properties via var(--name) after the custom-property cascade, cycle rejection, and dependent computed values such as em letter spacing and currentColor resolved against the element's final font-size and color
	Units	pt, px, root-font-relative rem, mm, cm, in, percentages for width/height/min-height, and unitless 0
	Display	block, inline, inline-block as a block formatting box, none, flex, inline-flex, grid, inline-grid
	Box model	width, height, min-width, min-height, max-width, max-height, min(), aspect-ratio, box-sizing, margin, negative margins, padding, side-specific margin/padding, border, side-specific border-*, one-to-four-value border-width, side-specific border-*-width, one-to-four-value border-color, side-specific border-*-color, one-to-four-value border-style and side-specific border-*-style with none, hidden, dotted, dashed, solid, double, groove, ridge, inset, and outset, border-radius, border-collapse, one- and two-value border-spacing, table-layout: auto/fixed, background, background-color, accepted compatibility values for overflow: visible/hidden, no-op position: static/relative
	Text	color, including rgba(), eight-digit hex alpha, and transparent, font-family, font-size, font-weight, font-style, line-height, text-align, text-transform, vertical-align, line-break, word-break, word-wrap, overflow-wrap, white-space: normal/pre-line, and letter-spacing; pre-line normalizes CRLF/CR/LF and preserves line breaks, default whitespace collapses across inline boundaries, <br> remains explicit, and literal escaped newline sequences remain text; unitless and normal line heights retain relative inheritance while absolute line heights inherit as fixed lengths
	Page rules and breaks	Bare @page { ... } rules apply accepted named sizes, portrait/landscape forms, explicit two-absolute-length sizes, one-to-four-value margins, and the four margin-* longhands with normal cascade order. Page selectors, named-page preludes, and misspelled @page at-rules fail with :invalid_css rather than being broadened to every page. Explicit renderer geometry overrides stylesheet defaults. Other recognized page-context declarations remain compatibility no-ops; malformed declarations, unknown properties, and invalid size, margin*, page-orientation, marks, or bleed values fail with :invalid_css. @media print, @media only print, and @media all participate in the print cascade while other media are skipped; page-break properties support the documented auto, page, always, and best-effort avoid values.
	Fonts	Local @font-face with font-family, src: url(...), optional font-weight, font-style, and font-display; TrueType and OpenType sources backed by TrueType outlines are supported; bundled DejaVu Sans regular, bold, oblique, and bold-oblique faces provide deterministic glyph fallback
	Flexbox subset	flex-direction, flex-wrap, gap, row-gap, column-gap, justify-content, align-items, align-self, justify-self, order, flex-grow, flex-shrink, flex-basis, flex, main-axis min-width/max-width and min-height/max-height freezing and redistribution
	Grid subset	grid-template-columns, grid-template-rows, grid-auto-columns, grid-auto-rows, repeat(), minmax() with absolute-length or auto minimums and absolute-length, auto, or fr maximums, minimum-bound overflow, grid-column, grid-column-start, grid-column-end, grid-row, grid-row-start, grid-row-end, grid-area, gap, row-gap, column-gap, justify-items, justify-self, align-items, justify-content, align-content

Layout Details
Block, list, table, flexbox, and grid layout are deterministic and intentionally narrower than browser layout. Tables use deterministic column sizing based on declared widths, available table width, and intrinsic unbreakable content. Column hints may be declared with ordered colgroup/col elements and positive span attributes. table-layout: fixed uses those hints and first-row cell widths instead of later intrinsic content. A row with fewer cells leaves its trailing declared columns empty; only an explicit colspan expands a cell across them. Separate-border tables honor one- or two-value border-spacing; collapsed-border tables ignore it. Browser-compatible cell defaults are transparent backgrounds, no border, and one CSS pixel of padding; visible borders and backgrounds must be declared in CSS. Explicit table heights distribute remaining height across rows, with percentage-height rows receiving the available remainder, and percentage-height nested tables resolve against their containing cell. Tables also support cell backgrounds, colspan, rowspan, repeated multi-row headers, nested collapsed-border paint ordering, and missing trailing cells in shorter rows. Flexbox and grid support document-oriented text, images, and nested block-card items, not the full browser algorithms.
Static form controls use deterministic print styling and participate in block, table, flex, and grid layout. Text inputs show value; checkbox and radio state follows the presence of checked; selects show the explicitly selected option or the first option when none is marked; textarea child text takes precedence over its value fallback; and button child content takes precedence over its value fallback. A single select may contain at most one selected option. Boolean checked, selected, and disabled attributes accept both valueless HTML syntax and quoted values. disabled has no special built-in appearance, but remains available to attribute selectors such as [disabled].
These controls produce only text and drawing operations. They do not create PDF AcroForm fields, widget annotations, focus behavior, submission behavior, or editable values.
Pagination supports automatic page breaks, manual page breaks around complete block boxes and their children, page margins, line-level paragraph fragmentation, best-effort keep-together behavior for break-inside: avoid, and repeated table headers when table bodies continue across pages. An avoided paragraph that is taller than the printable page is fragmented so that all text remains visible.
Images support 8-bit, non-interlaced RGB and RGBA PNGs, JPEGs, and SVG data URIs,
plus the same PNG subset and JPEGs from paths authorized beneath base_url.
SVG data URIs are rasterized to PNG with the
lightweight resvg NIF using local in-process rendering. SVG input is limited
to 5 MB, 8,192 pixels per axis, and 16,777,216 total raster pixels; excess input
returns a :resource_limit_exceeded diagnostic before native raster allocation.
Remote URLs, traversal, and symlink components are rejected. Greyscale, indexed-color, 16-bit, and
Adam7-interlaced PNG decoding is scheduled for 0.21.0.
Fonts support built-in PDF fonts (Helvetica, Courier, Times-Roman and their bold/italic variants), explicit font options, local CSS @font-face declarations, and bundled DejaVu Sans regular, bold, oblique, and bold-oblique fallback faces. Document-selected @font-face URLs must remain beneath :base_url; explicitly configured stylesheet files resolve their own trusted relative font paths. HTTP(S), data URLs, traversal, symlink components, local(...)-only sources, WOFF, WOFF2, and CFF-flavored OpenType fonts are rejected. Convert unsupported web fonts to TTF before rendering.
Font fallback is resolved once before layout so wrapping and pagination use the final glyph metrics. For each Unicode grapheme, the renderer tries the selected CSS face, the remaining requested family list, configured font faces in declaration order, and then the closest bundled DejaVu Sans weight/style. Adjacent graphemes using the same face remain one text run. Invalid UTF-8 returns :invalid_encoding. By default, a grapheme absent from every candidate is replaced with U+FFFD using an available fallback face; unsupported_glyphs: :error instead returns :unsupported_glyph with the original grapheme and codepoints in the diagnostic.
Embedded fonts use TrueType glyph widths, Type0/CID PDF resources, and basic Unicode mapping. Glyph availability does not imply complex shaping: Arabic, Indic scripts, Thai, emoji sequences, bidirectional layout, and other advanced typography remain unsupported.
Unsupported Features
These features are intentionally outside the current renderer boundary:
	JavaScript and runtime DOM behavior.
	script, canvas, video, audio, iframe, interactive form behavior, and input types other than text, checkbox, and radio.
	Remote asset fetching.
	CSS floats, absolute/fixed positioning, transforms, animations, media queries beyond the documented print subset, pseudo-elements beyond ::before/::after, and pseudo-classes beyond the documented selector subset. Repeated page furniture uses the explicit :page_furniture option; position: fixed remains deferred because the flow layout model does not yet support positioned offsets or removing positioned elements from flow.
	Nested counters(...), counter styles, list-marker counter integration, and CSS counter(page)/counter(pages). Repeated page numbering uses the explicit page-furniture {{page}} and {{pages}} tokens.
	Full browser-compatible table, flexbox, and grid algorithms.
	Complex text shaping and bidirectional layout.

Validation Expectations
Automated tests cover parsing, CSS cascade, layout dimensions, pagination, PDF object output, images, fonts, links, and end-to-end rendering. Human visual validation is still required before accepting broad layout changes because PDF layout regressions can be visually obvious while remaining structurally valid.
Browser parity tests are available as an explicit, slower conformance suite. They render small HTML fixtures with Chromium, render the same fixtures with the native renderer, rasterize both PDFs with pdftoppm, and compare page pixels with a tolerance for font antialiasing.
For the current fixture-by-feature coverage audit, see HTML to PDF Browser Parity Coverage.
The parity suite is excluded from normal mix test runs because it requires local browser tooling. Run it when changing CSS, layout, table, flexbox, grid, border, page sizing, font, image, or pagination behavior:
CHROMIUM_BIN=/usr/bin/chromium mise exec -- mix test.browser_parity

Set PDFTOPPM_BIN if pdftoppm is not on PATH.
New HTML-to-PDF features must include focused unit coverage in the relevant parser, style, layout, pagination, or PDF writer tests. If the feature changes visible rendering, add or update a browser parity fixture and keep the parity suite green before documenting the feature as supported.
The complete, current synthetic and realistic fixture catalogs live in
HTML to PDF Browser Parity Coverage.
That guide also maps each documented support area to its Chromium comparison
fixture. The artifact directory for a failure is reported under
tmp/browser_parity/<fixture-name>/ and contains the Chromium and native PDFs
plus rasterized PPM pages for inspection.


  

    HTML to PDF Browser Parity Coverage

This document tracks which documented HTML/CSS/layout features have Chromium visual parity fixtures. A fixture being present means the feature is exercised by the browser-parity harness and must stay within the configured visual-diff threshold.
Run the parity suite with:
CHROMIUM_BIN=/usr/bin/chromium mise exec -- mix test.browser_parity

Current Result
The browser-parity suite contains 35 synthetic HTML fixtures, 5 realistic document fixtures, and guard tests that ensure every fixture has configured thresholds.
Current status: passing. The full suite passes with:
CHROMIUM_BIN=/usr/bin/chromium mise exec -- mix test.browser_parity

New HTML-to-PDF renderer features must add focused unit coverage and, when they affect visible output, a browser parity fixture or an update to an existing fixture. Do not mark new HTML/CSS/layout behavior as supported until the relevant unit tests and browser parity suite pass.
Fixture Catalog
	Fixture	Coverage
	block_box_model.html	margin, padding, width, min-height, side-specific borders, background, border radius, text alignment
	border_style_variants.html	all ten standard border styles, one-to-four-value side styles and colors, and transparent borders
	box_sizing_and_margins.html	box-sizing, min/max width, percentage width, negative margins, clamped block sizing
	break_variants.html	break-before, break-after, page-break-before, page-break-inside, auto and forced break values
	css_cascade_selectors.html	universal, element, class, id, child, descendant, :first-child, :last-child, :nth-child, !important, forward-referenced custom properties, display: none
	generated_content_counters.html	attribute selectors, :not(), odd/even and type-position selectors, ::before, ::after, attr(), named counter reset/increment/output
	css_remaining_supported_values.html	grouped selectors, source order, inline style priority, inheritance, inline flex/grid, min(), named colors, no-op overflow/position, side padding/borders, vertical-align, line-break, word-wrap
	display_lists_and_inline_block.html	inline-block layout, hidden elements, unordered lists, ordered lists, list item spacing
	fonts_and_print_media.html	local CSS @font-face, print-only media cascade, embedded font output, bundled Unicode glyph fallback from a built-in font
	flex_direction_and_justification.html	flex row, row-reverse, column, grow/shrink/basis, main-axis min/max freezing and redistribution, justify-content, align-items, align-self, row gaps
	flex_grid_alignment.html	flex order, wrapping, gap, alignment, grid template tracks, grid spans, row/column gaps
	grid_tracks_and_placement.html	repeat(), minmax() growth and minimum-bound overflow, auto rows/columns, grid-column, grid-row, grid-area, item alignment
	html_semantics_typography.html	semantic block aliases, metadata wrappers, title, lang, h1-h6, b, i, font-relative semantic margins
	images_data_uris.html	8-bit non-interlaced RGB PNG, JPEG, and SVG data URI images in block, table, flex, and grid contexts
	inline_text_flow.html	inline runs, bold, italic, colors, line-height, wrapping, <br>, text transform
	layout_compositions_remaining.html	grid containing table, flex containing table, table containing direct flexbox
	links_entities_and_protocols.html	links, https, http, mailto, named entities, decimal and hex numeric entities, non-breaking-space wrapping
	static_form_controls.html	static text inputs, checked and unchecked checkbox/radio state, selected options, multiline textarea content, buttons, Boolean attributes, and CSS-targeted disabled appearance
	nested_table_collapsed_borders.html	collapsed outer table containing a collapsed inner table, nested colspan, side-specific nested borders, and nested background/border paint order
	nested_table_grid_flex.html	table cell containing grid, grid item containing flexbox, ordering, gaps, nested borders
	page_geometry_asymmetric.html	named page sizing, landscape orientation, and asymmetric one-to-four-value @page margins
	page_rules_landscape.html	CSS @page landscape sizing, page margins, explicit page-sized drawing geometry
	page_furniture.html	repeated header and footer placement inside page margins across multiple pages, including visible current-page and total-page tokens
	paragraph_pagination.html	default line-level paragraph fragmentation across automatic page breaks
	pagination_breaks.html	explicit page breaks, repeated page-sized sections, page count parity
	table_collapsed_borders.html	table captions, headers, collapsed borders, side-specific border precedence, colspan, missing trailing cells
	table_column_layout.html	colgroup, col, column span, percentage column widths, lone cells remaining in their first declared column, table-layout: fixed, and separate/collapsed border-spacing behavior
	table_header_near_page_row.html	a repeated table header kept with the first body row when both fit on a fresh page
	table_pagination_headers.html	table overflow pagination, repeated multi-row header expectations, page breaks around table rows
	table_rowspan_tfoot.html	rowspan, tfoot, vertical alignment, footer rows, colspan totals
	table_separate_borders.html	separate borders, captions, headers, cell padding, colspan, right-aligned table content
	text_style_variants.html	rgb(), rgba() text and backgrounds, transparent text and borders, currentColor, nested custom properties, inherited unitless line height, white-space, word breaking, letter spacing, text transforms
	unsupported_glyph_replacement.html	browser-compatible continuation for unsupported text, including C1 controls and private-use glyphs, with deterministic U+FFFD replacement in native output
	units_and_sizing.html	pt, px, mm, cm, in, root-font-relative rem, percentages, aspect-ratio, fixed height, min-height
	whitespace_pre_line.html	default whitespace collapse, white-space: pre-line, <br>, literal escaped newline text, centered and right-aligned lines

Production Fixture Catalog
These fixtures mirror documents currently used in real production environments and use the same print sizes as those production render calls.
	Fixture	Production document type	Browser parity setting
	government_application_form.html	Government-style permit application with static form controls	A4 document size
	purchase_order.html	Purchase order printout	A4 production document size
	material_requisition.html	Material requisition printout	A4 production document size
	stock_sticker.html	Stock sticker label	{4.92126, 1.49606} production label size
	trim_card.html	Trim card printout using the production table, column-group, full-height nested-table, and sheet-break structure	{11.6929, 8.2677} production landscape document size

Current production fixture parity:
	Fixture	Current signal
	government_application_form.html	Passing current parity thresholds.
	purchase_order.html	Passing current parity thresholds.
	material_requisition.html	Passing current parity thresholds.
	trim_card.html	Passing current parity thresholds.
	stock_sticker.html	Passing current parity thresholds.

HTML Coverage
	Feature	Status	Fixtures
	doctype, html, head, body, style, meta, title	Passing	All fixtures, html_semantics_typography.html
	Block tags: article, aside, div, footer, header, main, nav, section, p	Passing	html_semantics_typography.html, suite-wide block fixtures
	Headings h1 through h6	Passing	html_semantics_typography.html
	Inline tags: span, strong, b, em, i, a, br	Passing	inline_text_flow.html, html_semantics_typography.html, links_entities_and_protocols.html
	HTML entities	Passing	links_entities_and_protocols.html
	Lists: ul, ol, li	Passing	display_lists_and_inline_block.html
	Tables: table, caption, colgroup, col, thead, tbody, tfoot, tr, th, td	Passing	Table fixtures, especially table_column_layout.html and table_rowspan_tfoot.html
	Images: 8-bit non-interlaced RGB/RGBA PNG, JPEG, SVG data URIs	Passing	images_data_uris.html
	Static controls: text input, checkbox, radio, select/option, textarea, button	Passing	static_form_controls.html, government_application_form.html
	Attributes: id, class, style, title, role, data-*, aria-*, lang, metadata attributes, href, src, alt, form type/value/name/checked/selected/disabled, column span, cell colspan/rowspan, and header scope	Passing	generated_content_counters.html, css_cascade_selectors.html, html_semantics_typography.html, links_entities_and_protocols.html, images_data_uris.html, static_form_controls.html, table fixtures
	Link protocols: https, http, mailto	Passing	links_entities_and_protocols.html

CSS Coverage
	Feature	Status	Fixtures
	Selectors: universal, element, class, id, element/class, attribute presence/equality, descendant, direct child, comma groups, :not(), :root, child position, type position, ::before, ::after	Passing	generated_content_counters.html, css_cascade_selectors.html, css_remaining_supported_values.html
	Generated content and counters: quoted content, attr(), counter(), reset, increment	Passing	generated_content_counters.html
	Cascade: specificity, source order, inline style priority, !important, inheritance, recursively resolved custom properties via var()	Passing	css_cascade_selectors.html, css_remaining_supported_values.html, text_style_variants.html
	Units: pt, px, root-font-relative rem, mm, cm, in, percentages, unitless 0	Passing	units_and_sizing.html, reset rules across fixtures
	Display: block, inline, inline-block, none, flex, inline-flex, grid, inline-grid	Passing	display_lists_and_inline_block.html, css_remaining_supported_values.html, flex/grid fixtures
	Box model: width/height, min/max width/height, min(), aspect-ratio, box-sizing, margin, negative margin, padding, side-specific padding, borders, border radius, border collapse, border spacing, table layout, background, overflow, position	Passing	block_box_model.html, box_sizing_and_margins.html, css_remaining_supported_values.html, table_column_layout.html, table fixtures
	Text: color, font family/size/weight/style, relative and absolute line-height inheritance, left/center/right alignment, transform, vertical align, line breaking, word breaking, default and pre-line whitespace, letter spacing	Passing	whitespace_pre_line.html, inline_text_flow.html, text_style_variants.html, css_remaining_supported_values.html, table fixtures
	Colors: hex, named colors, rgb(), rgba(), currentColor, transparent	Passing	text_style_variants.html, css_remaining_supported_values.html
	Page rules and breaks: @page, @media print, break-before, break-after, page-break-before, page-break-after, page-break-inside	Passing	page_geometry_asymmetric.html, page_rules_landscape.html, fonts_and_print_media.html, pagination_breaks.html, break_variants.html
	Flexbox subset: direction, wrap, gap, row/column gap, justify/align, order, grow/shrink/basis, main-axis min/max freezing and redistribution, flex, inline flex	Passing	flex_direction_and_justification.html, flex_grid_alignment.html, css_remaining_supported_values.html
	Grid subset: template rows/columns, auto rows/columns, repeat(), minmax() growth and minimum-bound overflow, placement, area, gaps, justify/align items/content/self, inline grid	Passing	grid_tracks_and_placement.html, flex_grid_alignment.html, css_remaining_supported_values.html

Layout Interaction Coverage
	Interaction	Status	Fixtures
	Block flow with nested inline text	Passing	inline_text_flow.html, block_box_model.html
	Lists in normal flow	Passing	display_lists_and_inline_block.html
	Table with collapsed borders	Passing	table_collapsed_borders.html
	Table with separate borders	Passing	table_separate_borders.html
	Table column groups, fixed layout, border spacing, explicit table heights, and percentage-height nested tables	Passing	table_column_layout.html, trim_card.html
	Table with colspan, rowspan, tfoot, and missing trailing cells	Passing	table_collapsed_borders.html, table_rowspan_tfoot.html
	Table repeated headers and table pagination	Passing	table_pagination_headers.html
	Nested table inside collapsed table	Passing	nested_table_collapsed_borders.html
	Table cell containing grid containing flex	Passing	nested_table_grid_flex.html
	Grid containing table, flex containing table, table containing direct flex	Passing	layout_compositions_remaining.html
	Page breaks around complete blocks, including backgrounds and nested children	Passing	pagination_breaks.html, break_variants.html, trim_card.html
	Page breaks inside/around tables	Passing	table_pagination_headers.html
	Running headers, footers, and current/total page-number tokens inside page margins	Passing	page_furniture.html
	Images inside block/table/flex/grid	Passing	images_data_uris.html
	Embedded/system font metrics, Unicode fallback, and unsupported glyph replacement vs Chromium	Passing	fonts_and_print_media.html exercises both declared DejaVu Sans and built-in Helvetica text that falls back to bundled DejaVu glyphs; unsupported_glyph_replacement.html exercises visible continuation for unsupported graphemes; production fixtures use their declared font families when registered by the test helper

Summary
Every documented HTML/CSS/layout support area now has at least one Chromium parity fixture, and the current suite passes. The suite is still not a claim of full browser compatibility; it is a release checklist for the documented renderer surface. When expanding that surface, update this coverage map, add or update fixtures, and keep mix test.browser_parity green.


  

    HTML to PDF Examples

NativeElixirPdfUtilities.HtmlToPdf renders a strict, document-oriented HTML/CSS subset to native PDF bytes. These examples show the intended calling style for reports, print templates, labels, and operational documents.
For the exact compatibility surface, see HTML to PDF Compatibility.
Basic Render
alias NativeElixirPdfUtilities.HtmlToPdf

{:ok, pdf} =
  HtmlToPdf.render("""
  <style>
    @page { size: A4; margin: 18mm; }

    body {
      font-family: Helvetica;
      font-size: 10pt;
      color: #142033;
    }

    .document-title {
      font-size: 18pt;
      font-weight: bold;
      margin-bottom: 10pt;
      border-bottom: 2pt solid #22344a;
      padding-bottom: 6pt;
    }

    .summary {
      display: grid;
      grid-template-columns: 1fr 1fr 1fr;
      gap: 8pt;
      margin-bottom: 12pt;
    }

    .summary-box {
      border: 1pt solid #cfd8e3;
      padding: 7pt;
      background-color: #f7f9fc;
    }

    table {
      width: 100%;
      border-collapse: collapse;
    }

    th {
      background-color: #eeeeee;
      font-weight: bold;
      text-align: left;
    }

    th, td {
      border: 1pt solid #d3d3d3;
      padding: 5pt;
      vertical-align: top;
    }

    .amount {
      text-align: right;
    }
  </style>

  <section>
    <h1 class="document-title">Invoice INV-0001</h1>

    <div class="summary">
      <div class="summary-box"><strong>Customer</strong><br>South Island Garment</div>
      <div class="summary-box"><strong>Date</strong><br>08/07/2026</div>
      <div class="summary-box"><strong>Status</strong><br>Ready</div>
    </div>

    <table>
      <thead>
        <tr><th>Item</th><th>Description</th><th class="amount">Amount</th></tr>
      </thead>
      <tbody>
        <tr><td>PO-1</td><td>Cutting and sewing service</td><td class="amount">120.00</td></tr>
        <tr><td>PO-2</td><td>Finishing service</td><td class="amount">80.00</td></tr>
      </tbody>
    </table>
  </section>
  """)
Render a File
Use render_file/3 when the HTML already lives on disk and the result should be written directly.
:ok =
  HtmlToPdf.render_file(
    "priv/static/templates/invoice.html",
    "/tmp/invoice.pdf",
    page_size: :a4,
    margin: "18mm",
    stylesheets: [{:file, "priv/static/templates/invoice.css"}],
    base_url: "priv/static"
  )
Configured stylesheets are loaded before embedded <style> tags. This lets shared print CSS define defaults while the template keeps document-specific overrides close to the markup.
Use {:css, css} for inline configured CSS and {:file, path} for a local
stylesheet. Bare strings are rejected so the renderer never has to guess
whether a value is CSS or a filesystem path.
Running Headers, Footers, and Page Numbers
Page furniture is disabled unless :page_furniture is supplied. Reserve enough
page margin for the visible header and footer:
{:ok, pdf} =
  HtmlToPdf.render(
    """
    <h1>Account statement</h1>
    <p>Statement content...</p>
    """,
    page_size: :a4,
    margin: "18mm",
    page_furniture: [
      header: [
        default: "<div style=\"font-size: 8pt\">Account statement</div>",
        first: false
      ],
      footer:
        "<div style=\"font-size: 8pt; text-align: right\">Page {{page}} of {{pages}}</div>"
    ]
  )
The example omits the header on the first page and repeats it afterward. For
first-page-only furniture, use default: false and provide first: template.
For distinct facing-page designs, provide odd: and even: templates.
:first takes precedence on page one, then odd/even, then :default.
Templates support the normal renderer HTML/CSS subset. Configured
:stylesheets, :fonts, and :base_url options are available while rendering
them. Main-document embedded styles are separate from page-furniture
templates, so place shared rules in :stylesheets or inline them in the
template.
Images
Local PNG/JPEG paths must resolve beneath :base_url, which acts as the
document-resource authorization root. Relative paths and absolute paths inside
that root are accepted; traversal and symlink components are rejected. SVG
data URIs are accepted and rasterized locally, subject to a 5 MB source limit,
an 8,192 pixel per-axis limit, and a 16,777,216 total-pixel raster limit.
{:ok, pdf} =
  HtmlToPdf.render(
    """
    <style>
      .label {
        width: 90mm;
        height: 38mm;
        padding: 4mm;
        border: 1pt solid #111111;
      }

      .qr {
        width: 22mm;
        height: 22mm;
        margin-bottom: 3mm;
      }
    </style>

    <div class="label">
      <img class="qr" src="qr/stock-in-001.png" alt="Stock QR">
      <strong>Product</strong><br>
      001764 - DEFAULT
    </div>
    """,
    page_size: {90 / 25.4, 38 / 25.4},
    margin: 0,
    base_url: "priv/static"
  )
Remote asset fetching is intentionally not supported. The renderer should be deterministic on the server and should not depend on network availability during PDF generation.
Fonts
Built-in PDF fonts are available without setup. For Unicode-heavy documents, pass explicit TrueType fonts or declare a local font in CSS.
{:ok, pdf} =
  HtmlToPdf.render(
    ~s(<p style="font-family: 'Report Sans', Helvetica">Café</p>),
    fonts: [
      %{family: "Report Sans", path: "priv/fonts/report-sans.ttf"}
    ]
  )
Explicit font registration avoids relying on OS font discovery. That makes production output easier to reproduce across containers and hosts.
CSS declarations use the same registry and can resolve local URLs beneath
:base_url:
{:ok, pdf} =
  HtmlToPdf.render(
    """
    <style>
      @font-face {
        font-family: "Report Sans";
        src: url("fonts/report-sans.ttf") format("truetype");
        font-weight: 400;
        font-style: normal;
      }
      @media print { body { font-family: "Report Sans", sans-serif; } }
    </style>
    <p>Café</p>
    """,
    base_url: "priv/static"
  )
Document-selected font URLs must remain beneath :base_url and cannot traverse
symlinks. WOFF/WOFF2 and CFF-flavored OpenType fonts are unsupported; convert
them to TTF for predictable embedding.
PDF Metadata
Set common PDF document information under :metadata. Calendar structs and ISO 8601 strings are accepted for dates.
{:ok, pdf} =
  HtmlToPdf.render(
    "<title>Monthly statement</title><p>Statement content</p>",
    metadata: [
      author: "Finance Operations",
      subject: "Customer statement",
      keywords: ["statement", "monthly"],
      creation_date: Date.utc_today()
    ]
  )
When :metadata does not contain :title, the renderer uses the first non-empty HTML <title>. An explicit metadata title always wins.
Static Form Records
Supported form controls render as visible, non-editable PDF content. They do not create PDF form fields or widget annotations.
html = """
<div class="application">
  <input type="text" value="Amira Tan">
  <input type="checkbox" checked>
  <input type="radio">
  <select>
    <option>Pending</option>
    <option selected>Approved</option>
  </select>
  <textarea>Documents verified
Signature required</textarea>
  <button type="button">Record application</button>
</div>
"""

{:ok, pdf} = NativeElixirPdfUtilities.HtmlToPdf.render(html)
Text inputs display their value. Selects display the selected option, or the first option when no selected attribute is present. Textarea child text takes precedence over its optional value fallback. checked, selected, and disabled may use normal valueless HTML syntax. Disabled controls have no automatic visual treatment; use a class or an attribute selector such as input[disabled] when a disabled-looking print style is required.
Styling Choices
The renderer is intentionally strict. Unsupported CSS does not get ignored because silent fallback can create PDFs that look valid but are missing important layout or print information.
Preferred template patterns:
	Use explicit @page size and margins for print templates.
	Use tables for tabular financial or item data.
	Use grid or flex for predictable document header and card layouts.
	Use explicit width, height, min-height, and padding where exact print dimensions matter.
	Keep images local or use data URIs.
	Prefer simple selectors and document-oriented CSS over browser app CSS.

Useful print CSS:
@page {
  size: A4 landscape;
  margin: 12mm 10mm 15mm;
  margin-left: 18mm;
}

.sheet {
  width: 100%;
  min-height: 190mm;
  font-size: 8pt;
}

.header {
  display: flex;
  justify-content: space-between;
  align-items: flex-start;
  border-bottom: 2pt solid #22344a;
  padding-bottom: 6pt;
  margin-bottom: 8pt;
}

.items {
  width: 100%;
  border-collapse: collapse;
}

.items th,
.items td {
  border: 1pt solid #d0d0d0;
  padding: 4pt;
}
Error Handling
render/2 returns a broad error reason plus a diagnostic detail map when rendering input is invalid.
case HtmlToPdf.render(html, page_size: :a4) do
  {:ok, pdf} ->
    File.write!("/tmp/document.pdf", pdf)

  {:error, {reason, detail}} ->
    Logger.warning("""
    PDF render failed
    reason=#{inspect(reason)}
    stage=#{inspect(detail.stage)}
    message=#{detail.message}
    source=#{Map.get(detail, :source, "")}
    """)

    {:error, reason}

  {:error, reason} ->
    {:error, reason}
end
Example CSS failure:
{:error,
 {:invalid_css,
  %{
    stage: :css,
    reason: :invalid_css,
    message: ~s(line 1: declaration "display: table-row-group" is invalid or unsupported),
    line: 1,
    column: 1,
    source: "display: table-row-group"
  }}} =
  HtmlToPdf.render(~s(<p style="display: table-row-group">Bad</p>))
Example HTML failure:
{:error,
 {:unsupported_html,
  %{
    stage: :html,
    reason: :unsupported_html,
    message: ~s(line 2: HTML tag "<script>" is unsupported),
    line: 2,
    column: 1,
    source: "<script>"
  }}} =
  HtmlToPdf.render("""
  <p>Before</p>
  <script>alert("bad")</script>
  """)
The broad reason is intended for program flow. The detail map is intended for logs, UI feedback, and fixing templates.


  

    
NativeElixirPdfUtilities.HtmlToPdf 
    



      
Public facade for native HTML/CSS to PDF rendering.
The renderer is intentionally structured as a small pipeline:
	parse HTML into a document tree
	compute styles
	resolve every text grapheme to an available font
	lay out the styled tree
	paginate layout boxes
	write PDF bytes

The supported surface is a strict, document-oriented HTML/CSS subset.
Malformed structure and unsupported features return errors instead of using
browser-like guessing. Unsupported text graphemes are visibly replaced by
default. See the
HTML-to-PDF compatibility guide for the
current element, CSS, layout, image, and font support.

      


      
        Summary


  
    Types
  


    
      
        detailed_error_reason()

      


    


    
      
        error_detail()

      


    


    
      
        error_reason()

      


    


    
      
        page_furniture()

      


    


    
      
        page_furniture_template()

      


    


    
      
        page_furniture_variants()

      


    


    
      
        page_margin()

      


    


    
      
        page_size()

      


    


    
      
        pdf_metadata()

      


    


    
      
        render_option()

      


    


    
      
        stylesheet_source()

      


        An explicitly tagged inline stylesheet or local stylesheet file.



    


    
      
        unsupported_glyphs()

      


    





  
    Functions
  


    
      
        render(html, opts \\ [])

      


        Renders an HTML document to a PDF binary.



    


    
      
        render_file(input_path, output_path, opts \\ [])

      


        Reads an HTML file, renders it to PDF, and writes the PDF to output_path.



    





      


      
        Types


        


  
    
      
    
    
      detailed_error_reason()



        
          
        

    

  


  

      

          @type detailed_error_reason() :: {error_reason(), error_detail()}


      



  



  
    
      
    
    
      error_detail()



        
          
        

    

  


  

      

          @type error_detail() :: NativeElixirPdfUtilities.Diagnostics.diagnostic()


      



  



  
    
      
    
    
      error_reason()



        
          
        

    

  


  

      

          @type error_reason() ::
  :invalid_document
  | :invalid_css
  | :invalid_encoding
  | :invalid_html
  | :invalid_layout
  | :invalid_margin
  | :invalid_options
  | :invalid_page_size
  | :invalid_path
  | :invalid_pdf_input
  | :not_implemented
  | :resource_limit_exceeded
  | :unsupported_glyph
  | :unsupported_html
  | File.posix()


      



  



  
    
      
    
    
      page_furniture()



        
          
        

    

  


  

      

          @type page_furniture() ::
  [header: page_furniture_variants(), footer: page_furniture_variants()]
  | %{
      optional(:header) => page_furniture_variants(),
      optional(:footer) => page_furniture_variants()
    }


      



  



  
    
      
    
    
      page_furniture_template()



        
          
        

    

  


  

      

          @type page_furniture_template() :: String.t() | false | nil


      



  



  
    
      
    
    
      page_furniture_variants()



        
          
        

    

  


  

      

          @type page_furniture_variants() ::
  String.t()
  | [
      default: page_furniture_template(),
      first: page_furniture_template(),
      odd: page_furniture_template(),
      even: page_furniture_template()
    ]
  | %{
      optional(:default) => page_furniture_template(),
      optional(:first) => page_furniture_template(),
      optional(:odd) => page_furniture_template(),
      optional(:even) => page_furniture_template()
    }


      



  



  
    
      
    
    
      page_margin()



        
          
        

    

  


  

      

          @type page_margin() :: NativeElixirPdfUtilities.HtmlToPdf.PageGeometry.margin_input()


      



  



  
    
      
    
    
      page_size()



        
          
        

    

  


  

      

          @type page_size() :: NativeElixirPdfUtilities.HtmlToPdf.PageGeometry.page_size_input()


      



  



  
    
      
    
    
      pdf_metadata()



        
          
        

    

  


  

      

          @type pdf_metadata() ::
  keyword()
  | %{
      optional(:title) => String.t(),
      optional(:author) => String.t(),
      optional(:subject) => String.t(),
      optional(:keywords) => String.t() | [String.t()],
      optional(:creation_date) =>
        Date.t() | NaiveDateTime.t() | DateTime.t() | String.t(),
      optional(:modification_date) =>
        Date.t() | NaiveDateTime.t() | DateTime.t() | String.t()
    }


      



  



  
    
      
    
    
      render_option()



        
          
        

    

  


  

      

          @type render_option() ::
  {:page_size, page_size()}
  | {:margin, page_margin()}
  | {:base_url, String.t() | nil}
  | {:stylesheets, [stylesheet_source()]}
  | {:default_font, String.t() | [String.t()]}
  | {:fonts, [map() | keyword() | {String.t(), String.t()}]}
  | {:metadata, pdf_metadata()}
  | {:page_furniture, page_furniture() | false | nil}
  | {:unsupported_glyphs, unsupported_glyphs()}


      



  



  
    
      
    
    
      stylesheet_source()



        
          
        

    

  


  

      

          @type stylesheet_source() :: {:css, String.t()} | {:file, String.t()}


      


An explicitly tagged inline stylesheet or local stylesheet file.

  



  
    
      
    
    
      unsupported_glyphs()



        
          
        

    

  


  

      

          @type unsupported_glyphs() :: :replace | :error


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      render(html, opts \\ [])



        
          
        

    

  


  

      

          @spec render(String.t(), [render_option()]) ::
  {:ok, binary()} | {:error, detailed_error_reason()}


      


Renders an HTML document to a PDF binary.
Returns {:ok, pdf_binary} when rendering succeeds or
{:error, {reason, diagnostic}} when
parsing, styling, layout, pagination, or PDF writing cannot be completed.
Rendering failures include a broad reason and diagnostic detail, for example
{:error, {:invalid_css, %{message: "...", line: 18, source: "..."}}}.
Supported options include :page_size, :margin, :base_url,
:stylesheets, :default_font, explicit local :fonts, PDF :metadata,
opt-in :page_furniture headers and footers, and :unsupported_glyphs.
Metadata supports title, author, subject, keywords, creation date, and
modification date. An HTML <title> supplies the PDF title when
metadata[:title] is not set.
Unsupported graphemes are replaced visibly with U+FFFD by default. Set
unsupported_glyphs: :error to return an :unsupported_glyph diagnostic
instead.
Page furniture accepts :header and :footer HTML templates. Each can be a
string used on every page or variants named :default, :first, :odd, and
:even. A variant set to false or nil is omitted. The :first variant
has precedence on page one, followed by the matching odd/even variant and
then :default. Templates can contain {{page}} and {{pages}} tokens.
Furniture is disabled when :page_furniture is omitted, nil, or false.
Enabled furniture must fit inside the page margin.
:page_size accepts the CSS named sizes :a5, :a4, :a3, :b5, :b4,
:jis_b5, :jis_b4, :letter, :legal, and :ledger, optionally paired
with :portrait or :landscape, or a positive {width, height} tuple. Tuple
values up to 20 x 20 are interpreted as inches for compatibility with
ChromicPDF-style custom label sizes; larger tuples are interpreted as PDF
points. CSS two-length strings retain their declared units.
:margin accepts a nonnegative point number, a CSS string containing one to
four absolute lengths, or a map with :top, :right, :bottom, and :left
values. Explicit renderer :page_size and :margin options override
stylesheet @page defaults.
:stylesheets accepts a list of {:css, css} and {:file, path} tuples.
The explicit tag determines whether content is parsed directly or read from
the local filesystem; bare strings are rejected.
:base_url is also the authorization root for document-selected local image
and @font-face paths. Relative paths and absolute paths beneath that root
are accepted; traversal outside it and symlink components are rejected.
Explicit :fonts and {:file, stylesheet} paths are trusted caller
configuration and are not reclassified as document-selected resources.

  



    

  
    
      
    
    
      render_file(input_path, output_path, opts \\ [])



        
          
        

    

  


  

      

          @spec render_file(String.t(), String.t(), [render_option()]) ::
  :ok | {:error, detailed_error_reason()}


      


Reads an HTML file, renders it to PDF, and writes the PDF to output_path.
Returns :ok after writing the output file or {:error, {reason, diagnostic}} if reading,
rendering, or writing fails. Rendering options are the same as render/2.

  


        

      


  

    
NativeElixirPdfUtilities.Limits 
    



      
Runtime resource limits used by PDF parsing, text extraction, merging, and
HTML-to-PDF rendering.
Applications can override individual defaults in config/config.exs or
config/runtime.exs:
config :native_elixir_pdf_utilities,
  limits: [
    max_svg_bytes: 10_000_000,
    max_svg_raster_dimension: 16_284
  ]
Configuration is validated when the library application starts. Values are
process-wide, and changing them requires restarting the application.

      


      
        Summary


  
    Types
  


    
      
        key()

      


        A configurable resource-limit name.



    


    
      
        t()

      


        The complete validated resource-limit configuration.



    





  
    Functions
  


    
      
        defaults()

      


        Returns the library's built-in resource limits.



    


    
      
        effective()

      


        Returns the effective resource limits loaded for this application instance.
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      key()



        
          
        

    

  


  

      

          @type key() ::
  :max_svg_bytes
  | :max_svg_raster_dimension
  | :max_svg_raster_pixels
  | :max_image_count
  | :max_image_source_bytes
  | :max_aggregate_image_source_bytes
  | :max_decoded_image_bytes
  | :max_aggregate_decoded_image_bytes
  | :max_layout_cardinality
  | :max_pdf_input_bytes
  | :max_pdf_objects
  | :max_pdf_object_stream_entries
  | :max_pdf_pages
  | :max_pdf_page_tree_depth
  | :max_pdf_reference_chain_depth
  | :max_pdf_reference_resolution_work
  | :max_pdf_value_depth
  | :max_pdf_decoded_stream_bytes
  | :max_pdf_decompression_ratio
  | :max_pdf_xref_length_candidates
  | :max_pdf_xref_revisions
  | :max_merge_inputs
  | :max_aggregate_merge_input_bytes
  | :max_merged_objects
  | :max_merged_pages
  | :max_text_decoded_content_bytes
  | :max_text_parsed_instructions
  | :max_text_stream_uses
  | :max_text_instruction_uses
  | :max_text_form_expansions
  | :max_text_spans
  | :max_cmap_bytes
  | :max_cmap_entries
  | :max_cid_width_entries
  | :max_form_xobject_depth
  | :max_font_cache_entries


      


A configurable resource-limit name.

  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %{required(key()) => pos_integer()}


      


The complete validated resource-limit configuration.

  


        

      

      
        Functions


        


  
    
      
    
    
      defaults()



        
          
        

    

  


  

      

          @spec defaults() :: t()


      


Returns the library's built-in resource limits.

  



  
    
      
    
    
      effective()



        
          
        

    

  


  

      

          @spec effective() :: t()


      


Returns the effective resource limits loaded for this application instance.

  


        

      


  

    
NativeElixirPdfUtilities.Merge 
    



      
PDF utilities for merging documents through the shared native reader.
Notes and constraints:
	Emits a classic PDF 1.7 header and builds a fresh xref + trailer.
	Resolves classic xref tables, xref streams, and object streams before copying
active objects with fresh identifiers.
	Adjusts indirect references (n g R) to the new numbering.
	Collects Page objects and builds a new Catalog + Pages tree that references them.
	Leaves stream bytes untouched and preserves declared /Length (direct or indirect ref),
only renumbering indirect references as needed.

The merger is conservative and pragmatic, targeting structural correctness for common PDFs.

      


      
        Summary


  
    Types
  


    
      
        error_reason()

      


    


    
      
        id_map()

      


        Mapping from original object id to new object id.



    


    
      
        obj_rec()

      


        Object record captured while indexing inputs.



    


    
      
        offsets_map()

      


        Byte-offset table for xref: object id -> {byte_offset, generation}.



    


    
      
        pdf_bin()

      


    


    
      
        token()

      


        A single token as produced by NativeElixirPdfUtilities.Tokenizer.



    


    
      
        tokens()

      


        A list of PDF tokens.



    





  
    Functions
  


    
      
        merge(bins)

      


        Merge a list of PDF binaries into a single PDF binary.
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      error_reason()



        
          
        

    

  


  

      

          @type error_reason() ::
  :empty_pdf_list | NativeElixirPdfUtilities.Pdf.Reader.error_reason()


      



  



  
    
      
    
    
      id_map()



        
          
        

    

  


  

      

          @type id_map() :: %{optional(integer()) => integer()}


      


Mapping from original object id to new object id.

  



  
    
      
    
    
      obj_rec()



        
          
        

    

  


  

      

          @type obj_rec() :: %{
  obj: integer(),
  gen: integer(),
  tokens: tokens(),
  value: NativeElixirPdfUtilities.Pdf.Reader.value()
}


      


Object record captured while indexing inputs.

  



  
    
      
    
    
      offsets_map()



        
          
        

    

  


  

      

          @type offsets_map() :: %{
  optional(integer()) => {non_neg_integer(), non_neg_integer()}
}


      


Byte-offset table for xref: object id -> {byte_offset, generation}.

  



  
    
      
    
    
      pdf_bin()



        
          
        

    

  


  

      

          @type pdf_bin() :: binary()


      



  



  
    
      
    
    
      token()



        
          
        

    

  


  

      

          @type token() :: NativeElixirPdfUtilities.Tokenizer.token()


      


A single token as produced by NativeElixirPdfUtilities.Tokenizer.

  



  
    
      
    
    
      tokens()



        
          
        

    

  


  

      

          @type tokens() :: [token()]


      


A list of PDF tokens.

  


        

      

      
        Functions


        


  
    
      
    
    
      merge(bins)



        
          
        

    

  


  

      

          @spec merge([pdf_bin()]) ::
  {:ok, pdf_bin()}
  | {:error,
     {error_reason(), NativeElixirPdfUtilities.Diagnostics.diagnostic()}}


      


Merge a list of PDF binaries into a single PDF binary.
It resolves active objects through the shared reader, renumbers them, collects
Page objects, and emits a new Catalog/Pages tree referencing all input pages.

  


        

      


  

    
NativeElixirPdfUtilities.Text 
    



      
Strict native extraction of embedded Unicode text from PDF documents.
Extraction resolves the PDF page tree, resources, content streams, Form
XObjects, and the active font at every text operation. It succeeds only when
every shown text string has a reliable Unicode mapping; it never guesses from
an embedded font program or merges CMaps from unrelated fonts.
PDFs store positioned text operations, not semantic rows, columns, or tables.
extract_spans/2 exposes those decoded operations for callers that need to
interpret document-specific structure. extract/2 remains a string
projection: layout: true reconstructs approximate visual lines, while
layout: false projects text-show execution order.
Extraction does not perform OCR. Successfully decoded text can be recovered
even when its rendering mode does not paint the text, but clipping paths,
transparency, occlusion, and other causes of visual visibility are not
evaluated.

      


      
        Summary


  
    Types
  


    
      
        error_reason()

      


    


    
      
        extract_option()

      


        Options for reconstructed string extraction.



    


    
      
        matrix()

      


        A six-value PDF affine matrix in [a, b, c, d, e, f] order.



    


    
      
        render_mode()

      


        A PDF text rendering mode from 0 through 7.



    


    
      
        span_option()

      


        Options for positioned span extraction.



    


    
      
        text_document()

      


        A page-preserving positioned-text extraction result.



    


    
      
        text_page()

      


        Positioned text for one resolved PDF page.



    


    
      
        text_span()

      


        A decoded text-showing operand and its positioned extraction context.



    





  
    Functions
  


    
      
        extract(pdf_binary, opts \\ [])

      


        Extracts reliably decodable embedded text from a PDF binary.



    


    
      
        extract_file(path, opts \\ [])

      


        Reads a PDF file and extracts reliably decodable embedded text from it.



    


    
      
        extract_file_spans(path, opts \\ [])

      


        Reads a PDF file and extracts its page-preserving positioned text spans.



    


    
      
        extract_spans(pdf_binary, opts \\ [])

      


        Extracts positioned, reliably decoded text spans from a PDF binary.



    





      


      
        Types


        


  
    
      
    
    
      error_reason()



        
          
        

    

  


  

      

          @type error_reason() ::
  :encrypted_pdf
  | :invalid_options
  | :invalid_path
  | :invalid_pdf_input
  | :no_extractable_text
  | :resource_limit_exceeded
  | :unsupported_pdf_feature
  | :unsupported_text_encoding
  | File.posix()


      



  



  
    
      
    
    
      extract_option()



        
          
        

    

  


  

      

          @type extract_option() :: {:layout, boolean()}


      


Options for reconstructed string extraction.

  



  
    
      
    
    
      matrix()



        
          
        

    

  


  

      

          @type matrix() :: [float()]


      


A six-value PDF affine matrix in [a, b, c, d, e, f] order.

  



  
    
      
    
    
      render_mode()



        
          
        

    

  


  

      

          @type render_mode() :: 0..7


      


A PDF text rendering mode from 0 through 7.

  



  
    
      
    
    
      span_option()



        
          
        

    

  


  

      

          @type span_option() :: {:order, :source | :visual}


      


Options for positioned span extraction.

  



  
    
      
    
    
      text_document()



        
          
        

    

  


  

      

          @type text_document() :: %{page_count: non_neg_integer(), pages: [text_page()]}


      


A page-preserving positioned-text extraction result.

  



  
    
      
    
    
      text_page()



        
          
        

    

  


  

      

          @type text_page() :: %{
  number: pos_integer(),
  media_box: [number()],
  rotation: 0 | 90 | 180 | 270,
  spans: [text_span()]
}


      


Positioned text for one resolved PDF page.
media_box is [left, bottom, right, top] in PDF default user-space units.
rotation is the effective inherited page rotation normalized to 0, 90, 180,
or 270 degrees. Every resolved page is returned, including pages whose
spans list is empty.

  



  
    
      
    
    
      text_span()



        
          
        

    

  


  

      

          @type text_span() :: %{
  text: String.t(),
  source_index: non_neg_integer(),
  x: float(),
  y: float(),
  end_x: float(),
  end_y: float(),
  font_resource: String.t(),
  font_size: float(),
  text_matrix: matrix(),
  ctm: matrix(),
  render_mode: render_mode(),
  paints_text?: boolean(),
  adds_to_clip_path?: boolean(),
  joins_previous?: boolean()
}


      


A decoded text-showing operand and its positioned extraction context.
source_index is zero-based within a page and follows text-show execution
order. Page content streams are traversed in /Contents order, and Form
XObjects are traversed where their Do operator occurs. Reusing a Form
therefore produces new spans with new indexes.
x, y, end_x, and end_y describe the text baseline in normalized
display coordinates. The origin is the top-left of the rotated MediaBox, X
increases rightward, Y increases downward, and page rotation and Form CTMs
are applied. These points are not glyph bounding boxes. The end point uses
the PDF font widths available to the extractor and can be approximate when a
font omits explicit metrics.
text_matrix is the PDF text matrix at the start of the operand. ctm is the
active PDF current transformation matrix, including Form transforms. Neither
matrix includes the final MediaBox/page-rotation normalization represented by
the baseline coordinates.
font_resource is the active PDF resource name, not a guaranteed font family
or PostScript name. font_size is the Tf text-space size, not a calculated
display-space height.
paints_text? and adds_to_clip_path? are derived only from render_mode.
They describe the requested PDF text rendering operation; they do not claim
that the text is visually visible or clipped. joins_previous? identifies a
text-showing operand that immediately continues the preceding operand without
an intervening text-positioning, text-object, content-form, or graphics-matrix
boundary. This follows PDF text-operator execution rather than inferring
continuity from display coordinates.

  


        

      

      
        Functions


        


    

  
    
      
    
    
      extract(pdf_binary, opts \\ [])



        
          
        

    

  


  

      

          @spec extract(binary(), [extract_option()]) ::
  {:ok, String.t()}
  | {:error,
     {error_reason(), NativeElixirPdfUtilities.Diagnostics.diagnostic()}}


      


Extracts reliably decodable embedded text from a PDF binary.
Set layout: true (the default) to group spans into approximate visual lines.
With layout: false, spans retain their content-stream order. Extraction fails
rather than returning partial text when a shown text operation cannot be
decoded with the active font.

  



    

  
    
      
    
    
      extract_file(path, opts \\ [])



        
          
        

    

  


  

      

          @spec extract_file(String.t(), [extract_option()]) ::
  {:ok, String.t()}
  | {:error,
     {error_reason(), NativeElixirPdfUtilities.Diagnostics.diagnostic()}}


      


Reads a PDF file and extracts reliably decodable embedded text from it.

  



    

  
    
      
    
    
      extract_file_spans(path, opts \\ [])



        
          
        

    

  


  

      

          @spec extract_file_spans(String.t(), [span_option()]) ::
  {:ok, text_document()}
  | {:error,
     {error_reason(), NativeElixirPdfUtilities.Diagnostics.diagnostic()}}


      


Reads a PDF file and extracts its page-preserving positioned text spans.
This has the same ordering, geometry, preservation, and strict diagnostic
behavior as extract_spans/2. File extraction errors include the source path.

  



    

  
    
      
    
    
      extract_spans(pdf_binary, opts \\ [])



        
          
        

    

  


  

      

          @spec extract_spans(binary(), [span_option()]) ::
  {:ok, text_document()}
  | {:error,
     {error_reason(), NativeElixirPdfUtilities.Diagnostics.diagnostic()}}


      


Extracts positioned, reliably decoded text spans from a PDF binary.
The result preserves every resolved page and every non-empty text operand
that can be decoded, including rendering modes 3 (neither painted nor added
to the clipping path) and 7 (added to the clipping path without painting).
This preservation guarantee applies to decoded text operations, not to OCR,
undecodable fonts, glyph outlines, semantic tables, or evaluated visual
visibility.
Spans use source execution order by default. Set order: :visual to return a
best-effort display ordering using the same line grouping as extract/2;
source_index remains unchanged so source order can always be restored.
A valid PDF with no decodable text returns an :ok document containing empty
page span lists. Extraction remains strict and returns a structured error
rather than a partial document when a shown string cannot be decoded.

  


        

      


  

    
NativeElixirPdfUtilities.Tokenizer 
    



      
A PDF tokenizer in pure Elixir.
Produces a stream of tokens from a PDF byte stream. It skips whitespace and comments.
It recognizes:
	numbers (integers and reals)
	keywords: obj, endobj, stream, endstream, xref, trailer, startxref
	booleans true/false, null
	names /Name (with #xx hex escapes decoded)
	strings: literal ( ... ) with escapes and nesting; hex <...>
	punctuation: [ ] << >> and R
	operators: any other keyword returned as {:op, word}

Streams:
	After emitting :stream, the next token is {:stream_data, binary} either read by
the preceding dictionary /Length (if an integer) or by scanning until endstream.
	The tokenizer does not resolve indirect /Length references.


      


      
        Summary


  
    Types
  


    
      
        t()

      


    


    
      
        token()

      


    


    
      
        tokenizer_error()

      


    





  
    Functions
  


    
      
        new(bin)

      


        Initialize the tokenizer from a binary.



    


    
      
        next(st)

      


        Return the next token and updated tokenizer state.



    


    
      
        next_with_span(st)

      


        Return the next token along with its byte span in the original binary.



    


    
      
        peek(st)

      


        Look at the next token without advancing the tokenizer state.



    


    
      
        pending_stream_length(st)

      


        If called after a :stream token, returns a hint for the stream length



    


    
      
        tokenize_all(st)

      


        Tokenize the entire binary, returning a list of tokens.



    


    
      
        tokenize_all_with_spans(st)

      


        Tokenize the entire binary, returning a list of {token, span}.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %NativeElixirPdfUtilities.Tokenizer{
  bin: binary(),
  dict_depth: term(),
  in_stream: term(),
  last_length: term(),
  last_length_ref: term(),
  length_scopes: term(),
  pos: non_neg_integer(),
  size: non_neg_integer()
}


      



  



  
    
      
    
    
      token()



        
          
        

    

  


  

      

          @type token() ::
  {:int, integer()}
  | {:real, float()}
  | {:name, binary()}
  | {:string, binary()}
  | {:hex_string, binary()}
  | {:stream_data, binary()}
  | {:op, binary()}
  | :null
  | true
  | false
  | :lbracket
  | :rbracket
  | :dict_start
  | :dict_end
  | :obj
  | :endobj
  | :stream
  | :endstream
  | :xref
  | :trailer
  | :startxref
  | :R
  | {:error, tokenizer_error()}
  | {:eof, nil}


      



  



  
    
      
    
    
      tokenizer_error()



        
          
        

    

  


  

      

          @type tokenizer_error() ::
  {:unexpected_char, byte(), non_neg_integer()}
  | {:unexpected_gt, non_neg_integer()}
  | {:not_a_number, binary()}
  | {:unterminated_literal_string, non_neg_integer()}
  | {:unterminated_hex_string, non_neg_integer()}
  | {:invalid_hex_string, non_neg_integer()}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      new(bin)



        
          
        

    

  


  

      

          @spec new(binary()) :: t()


      


Initialize the tokenizer from a binary.

  



  
    
      
    
    
      next(st)



        
          
        

    

  


  

      

          @spec next(t()) :: {token(), t()}


      


Return the next token and updated tokenizer state.

  



  
    
      
    
    
      next_with_span(st)



        
          
        

    

  


  

      

          @spec next_with_span(t()) ::
  {{token(),
    %{
      from: non_neg_integer(),
      to: non_neg_integer(),
      stream_mode?: atom() | nil
    }}, t()}


      


Return the next token along with its byte span in the original binary.
The span is a map with :from and :to (exclusive end index). For {:stream_data, _}
tokens, from excludes the EOL after the stream keyword.

  



  
    
      
    
    
      peek(st)



        
          
        

    

  


  

      

          @spec peek(t()) :: token()


      


Look at the next token without advancing the tokenizer state.

  



  
    
      
    
    
      pending_stream_length(st)



        
          
        

    

  


  

      

          @spec pending_stream_length(t()) ::
  {:direct, non_neg_integer()} | {:indirect, {integer(), integer()}} | :unknown


      


If called after a :stream token, returns a hint for the stream length:
	{:direct, int} when /Length was a direct integer
	{:indirect, {obj, gen}} when /Length was an indirect reference
	:unknown when no hint is available


  



  
    
      
    
    
      tokenize_all(st)



        
          
        

    

  


  

      

          @spec tokenize_all(t()) :: [token()]


      


Tokenize the entire binary, returning a list of tokens.

  



  
    
      
    
    
      tokenize_all_with_spans(st)



        
          
        

    

  


  

      

          @spec tokenize_all_with_spans(t()) :: [
  {token(),
   %{from: non_neg_integer(), to: non_neg_integer(), stream_mode?: atom() | nil}}
]


      


Tokenize the entire binary, returning a list of {token, span}.

  


        

      


  

    
NativeElixirPdfUtilities.Diagnostics 
    



      
Shared diagnostic helpers for public API errors.
Public operations return diagnostic errors as {:error, {reason, diagnostic}}
when the library can explain why an operation cannot continue. The diagnostic
map always includes :stage, :reason, and :message, and may include
actionable context such as :operation, :module, :line, :column, or
:source.

      


      
        Summary


  
    Types
  


    
      
        detailed_error()

      


    


    
      
        diagnostic()

      


    


    
      
        diagnostic_option()

      


    





  
    Functions
  


    
      
        diagnostic(stage, reason, message, opts \\ [])

      


        Builds a diagnostic map for a public API failure.



    


    
      
        error(stage, reason, message, opts \\ [])

      


        Builds a standard {:error, {reason, diagnostic}} result.



    


    
      
        with_context(diagnostic, opts \\ [])

      


        Adds operation, module, or source context to an existing diagnostic map.



    





      


      
        Types


        


  
    
      
    
    
      detailed_error()



        
          
        

    

  


  

      

          @type detailed_error() :: {atom(), diagnostic()}


      



  



  
    
      
    
    
      diagnostic()



        
          
        

    

  


  

      

          @type diagnostic() :: %{
  :stage => atom(),
  :reason => atom(),
  :message => String.t(),
  optional(:operation) => atom(),
  optional(:module) => module(),
  optional(:line) => pos_integer(),
  optional(:column) => pos_integer(),
  optional(:source) => String.t()
}


      



  



  
    
      
    
    
      diagnostic_option()



        
          
        

    

  


  

      

          @type diagnostic_option() ::
  {:operation, atom()}
  | {:module, module()}
  | {:line, pos_integer()}
  | {:column, pos_integer()}
  | {:source, String.t()}
  | {:source, nil}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      diagnostic(stage, reason, message, opts \\ [])



        
          
        

    

  


  

      

          @spec diagnostic(atom(), atom(), String.t(), [diagnostic_option()]) :: diagnostic()


      


Builds a diagnostic map for a public API failure.

  



    

  
    
      
    
    
      error(stage, reason, message, opts \\ [])



        
          
        

    

  


  

      

          @spec error(atom(), atom(), String.t(), [diagnostic_option()]) ::
  {:error, detailed_error()}


      


Builds a standard {:error, {reason, diagnostic}} result.

  



    

  
    
      
    
    
      with_context(diagnostic, opts \\ [])



        
          
        

    

  


  

      

          @spec with_context(diagnostic(), [diagnostic_option()]) :: diagnostic()


      


Adds operation, module, or source context to an existing diagnostic map.

  


        

      


  

    
NativeElixirPdfUtilities.Pdf.GlyphName 
    



      
Converts glyph names used by supported PDF simple-font encodings to Unicode.

      


      
        Summary


  
    Functions
  


    
      
        to_unicode(name)

      


        Converts a PDF glyph name to its Unicode text representation.



    





      


      
        Functions


        


  
    
      
    
    
      to_unicode(name)



        
          
        

    

  


  

      

          @spec to_unicode(term()) :: {:ok, String.t()} | :error


      


Converts a PDF glyph name to its Unicode text representation.

  


        

      


  

    
NativeElixirPdfUtilities.Pdf.Reader 
    



      
Strict, native PDF object reader shared by PDF utilities.
The reader resolves direct and compressed objects, validates the final xref
pointer, decodes the standard non-encryption stream filters, and walks the
page tree with inherited resources. It intentionally does not decrypt PDFs.

      


      
        Summary


  
    Types
  


    
      
        document()

      


    


    
      
        error_reason()

      


    


    
      
        object()

      


    


    
      
        page()

      


    


    
      
        ref()

      


    


    
      
        value()

      


    


    
      
        xref_entry()

      


    





  
    Functions
  


    
      
        decoded_stream(document, value)

      


        Resolves an indirect stream and decodes its declared filters.



    


    
      
        dictionary(document, value)

      


        Resolves a dictionary value, returning an error when it is not a dictionary.



    


    
      
        fetch(document, dictionary, key)

      


        Returns a dictionary key after resolving the dictionary itself.



    


    
      
        read(pdf)

      


        Parses a PDF binary into a resolver document.



    


    
      
        read_validated(pdf)

      


        Parses and semantically validates a PDF into a reusable prepared context.



    


    
      
        resolve(document, value)

      


        Resolves an indirect value in a parsed document.



    





      


      
        Types


        


  
    
      
    
    
      document()



        
          
        

    

  


  

      

          @type document() :: %{
  :objects => %{optional(ref()) => object()},
  optional(atom()) => term()
}


      



  



  
    
      
    
    
      error_reason()



        
          
        

    

  


  

      

          @type error_reason() ::
  :encrypted_pdf
  | :invalid_pdf_input
  | :unsupported_pdf_feature
  | :resource_limit_exceeded


      



  



  
    
      
    
    
      object()



        
          
        

    

  


  

      

          @type object() :: %{
  value: value(),
  stream: binary() | nil,
  offset: non_neg_integer() | nil,
  tokens: [NativeElixirPdfUtilities.Tokenizer.token()]
}


      



  



  
    
      
    
    
      page()



        
          
        

    

  


  

      

          @type page() :: %{
  ref: ref(),
  resources: value() | nil,
  rotate: number() | nil,
  media_box: [number()] | nil
}


      



  



  
    
      
    
    
      ref()



        
          
        

    

  


  

      

          @type ref() :: {non_neg_integer(), non_neg_integer()}


      



  



  
    
      
    
    
      value()



        
          
        

    

  


  

      

          @type value() ::
  nil
  | boolean()
  | integer()
  | float()
  | {:name, binary()}
  | {:string, binary()}
  | {:hex, binary()}
  | {:ref, ref()}
  | [value()]
  | %{optional(binary()) => value()}


      



  



  
    
      
    
    
      xref_entry()



        
          
        

    

  


  

      

          @type xref_entry() ::
  {:free, non_neg_integer(), non_neg_integer()}
  | {:uncompressed, non_neg_integer(), non_neg_integer()}
  | {:compressed, pos_integer(), non_neg_integer()}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      decoded_stream(document, value)



        
          
        

    

  


  

      

          @spec decoded_stream(document(), value()) ::
  {:ok, binary()}
  | {:error,
     {error_reason(), NativeElixirPdfUtilities.Diagnostics.diagnostic()}}


      


Resolves an indirect stream and decodes its declared filters.

  



  
    
      
    
    
      dictionary(document, value)



        
          
        

    

  


  

      

          @spec dictionary(document(), value()) ::
  {:ok, map()}
  | {:error,
     {error_reason(), NativeElixirPdfUtilities.Diagnostics.diagnostic()}}


      


Resolves a dictionary value, returning an error when it is not a dictionary.

  



  
    
      
    
    
      fetch(document, dictionary, key)



        
          
        

    

  


  

      

          @spec fetch(document(), value(), binary()) ::
  {:ok, value() | nil}
  | {:error,
     {error_reason(), NativeElixirPdfUtilities.Diagnostics.diagnostic()}}


      


Returns a dictionary key after resolving the dictionary itself.

  



  
    
      
    
    
      read(pdf)



        
          
        

    

  


  

      

          @spec read(binary()) ::
  {:ok, document()}
  | {:error,
     {error_reason(), NativeElixirPdfUtilities.Diagnostics.diagnostic()}}


      


Parses a PDF binary into a resolver document.

  



  
    
      
    
    
      read_validated(pdf)



        
          
        

    

  


  

      

          @spec read_validated(binary()) ::
  {:ok, NativeElixirPdfUtilities.Validators.PdfValidator.context()}
  | {:error,
     {error_reason(), NativeElixirPdfUtilities.Diagnostics.diagnostic()}}


      


Parses and semantically validates a PDF into a reusable prepared context.
PDF-consuming operations can use this function to retain the shared catalog,
page-tree, reference, and inherited-value work performed for read/1.

  



  
    
      
    
    
      resolve(document, value)



        
          
        

    

  


  

      

          @spec resolve(document(), value()) ::
  {:ok, value()}
  | {:error,
     {error_reason(), NativeElixirPdfUtilities.Diagnostics.diagnostic()}}


      


Resolves an indirect value in a parsed document.

  


        

      


  

    
NativeElixirPdfUtilities.HtmlToPdf.CssParser 
    



      
Strict CSS parser for the native HTML-to-PDF renderer.
The parser accepts the document-oriented selector subset used by the style
cascade: element, class, id, attribute presence/equality, descendant, child,
supported positional and negation pseudo-classes, ::before, ::after, and
comma groups. Bare @page { ... } and simple @font-face rules are accepted
outside the style cascade, and @media print rules are included in the
active print cascade. Page selectors, named-page preludes, and misspelled
@page at-rules are rejected. Declarations are kept as normalized
property/value pairs so the style layer can validate values against the
renderer's supported property set.

      


      
        Summary


  
    Types
  


    
      
        declaration()

      


    


    
      
        font_face()

      


    


    
      
        page_option()

      


    


    
      
        rule()

      


    


    
      
        selector()

      


    


    
      
        selector_part()

      


    


    
      
        stylesheet()

      


    





  
    Functions
  


    
      
        font_faces(css)

      


        Extracts active local font declarations from @font-face rules.



    


    
      
        page_options(css)

      


        Extracts renderer page defaults from bare @page { ... } rules.



    


    
      
        parse(css)

      


        Parses a CSS stylesheet into strict renderer rules.



    


    
      
        parse_declarations(css)

      


        Parses a CSS declaration block into normalized property/value pairs.



    


    
      
        parse_declarations_detailed(css)

      


        Parses a CSS declaration block and returns source-location details on failure.



    


    
      
        parse_detailed(css)

      


        Parses a CSS stylesheet and returns source-location details when parsing fails.



    





      


      
        Types


        


  
    
      
    
    
      declaration()



        
          
        

    

  


  

      

          @type declaration() :: {String.t(), String.t()} | {String.t(), String.t(), :important}


      



  



  
    
      
    
    
      font_face()



        
          
        

    

  


  

      

          @type font_face() :: %{
  family: String.t(),
  sources: [String.t()],
  weight: 100..900,
  style: :normal | :italic
}


      



  



  
    
      
    
    
      page_option()



        
          
        

    

  


  

      

          @type page_option() ::
  {:page_size,
   NativeElixirPdfUtilities.HtmlToPdf.PageGeometry.page_size_input()}
  | {:margin, NativeElixirPdfUtilities.HtmlToPdf.PageGeometry.margin_input()}


      



  



  
    
      
    
    
      rule()



        
          
        

    

  


  

      

          @type rule() :: %{
  selectors: [selector()],
  declarations: [declaration()],
  order: non_neg_integer()
}


      



  



  
    
      
    
    
      selector()



        
          
        

    

  


  

      

          @type selector() :: %{
  parts: [selector_part()],
  specificity: {non_neg_integer(), non_neg_integer(), non_neg_integer()}
}


      



  



  
    
      
    
    
      selector_part()



        
          
        

    

  


  

      

          @type selector_part() :: %{
  tag: String.t() | nil,
  id: String.t() | nil,
  classes: [String.t()],
  attributes: [{:present, String.t()} | {:equals, String.t(), String.t()}],
  pseudo_classes: [
    :first_child
    | :last_child
    | :first_of_type
    | :last_of_type
    | :root
    | {:nth_child, pos_integer() | :odd | :even}
  ],
  negations: [selector_part()],
  pseudo_element: nil | :before | :after,
  combinator: nil | :descendant | :child
}


      



  



  
    
      
    
    
      stylesheet()



        
          
        

    

  


  

      

          @type stylesheet() :: [rule()]


      



  


        

      

      
        Functions


        


  
    
      
    
    
      font_faces(css)



        
          
        

    

  


  

      

          @spec font_faces(String.t()) :: {:ok, [font_face()]} | {:error, :invalid_css}


      


Extracts active local font declarations from @font-face rules.
Sources must use url(...) with a TrueType or OpenType source. Remote URLs,
data URIs, WOFF/WOFF2 sources, and unsupported descriptors are rejected.
Relative paths are returned unchanged for the style layer to resolve against
the stylesheet location or renderer :base_url. Supported sources retain
their declared order so loading can fall back when an earlier file is
unavailable or invalid.

  



  
    
      
    
    
      page_options(css)



        
          
        

    

  


  

      

          @spec page_options(String.t()) :: {:ok, [page_option()]} | {:error, :invalid_css}


      


Extracts renderer page defaults from bare @page { ... } rules.
Valid page-context properties are accepted even when the renderer does not
apply them yet. Rendering consumes accepted named and explicit two-length
size values, portrait and landscape orientations, one-to-four-value
margin shorthands, and the four margin longhands. Malformed declarations,
unknown properties, invalid paged-media descriptor values, page selectors,
named-page preludes, and misspelled @page at-rules return
{:error, :invalid_css}.

  



  
    
      
    
    
      parse(css)



        
          
        

    

  


  

      

          @spec parse(String.t()) :: {:ok, stylesheet()} | {:error, :invalid_css}


      


Parses a CSS stylesheet into strict renderer rules.

  



  
    
      
    
    
      parse_declarations(css)



        
          
        

    

  


  

      

          @spec parse_declarations(String.t()) ::
  {:ok, [declaration()]} | {:error, :invalid_css}


      


Parses a CSS declaration block into normalized property/value pairs.
This is used for both stylesheet blocks and inline style attributes.

  



  
    
      
    
    
      parse_declarations_detailed(css)



        
          
        

    

  


  

      

          @spec parse_declarations_detailed(String.t()) ::
  {:ok, [declaration()]} | {:error, {:invalid_css, map()}}


      


Parses a CSS declaration block and returns source-location details on failure.

  



  
    
      
    
    
      parse_detailed(css)



        
          
        

    

  


  

      

          @spec parse_detailed(String.t()) ::
  {:ok, stylesheet()} | {:error, {:invalid_css, map()}}


      


Parses a CSS stylesheet and returns source-location details when parsing fails.

  


        

      


  

    
NativeElixirPdfUtilities.HtmlToPdf.Font 
    



      
Font loading, fallback resolution, text measurement, and PDF text encoding.
The renderer loads explicitly configured fonts, bundles DejaVu Sans fallback
faces, and also discovers a small set of common system sans-serif fonts when
they are available.

      


      
        Summary


  
    Types
  


    
      
        built_in_font()

      


    


    
      
        embedded_font()

      


    


    
      
        font_face()

      


    


    
      
        font_style()

      


    


    
      
        registry()

      


    





  
    Functions
  


    
      
        encode_embedded_text(text, font)

      


        Encodes text for an embedded Type0 font content stream.



    


    
      
        fallback_faces(registry, weight, style)

      


        Returns configured and bundled fallback faces in family declaration order,
ordering each family's faces by the closest weight and style.



    


    
      
        load_registry(opts)

      


        Loads explicit TTF font options into a registry.



    


    
      
        pdf_name(font)

      


        Returns the PDF resource key for a selected font face.



    


    
      
        resolve(family_value, weight, style, registry)

      


        Resolves a CSS font-family value or fallback list to a supported font face.



    


    
      
        supports_text?(font, text)

      


        Returns whether a font face can safely encode every codepoint in text.



    


    
      
        text_width(text, font, font_size)

      


        Measures text in PDF points for the selected font and size.



    


    
      
        unicode_mappings(texts, font)

      


        Builds CID-to-Unicode mappings for all text shown with an embedded font.



    





      


      
        Types


        


  
    
      
    
    
      built_in_font()



        
          
        

    

  


  

      

          @type built_in_font() :: %{type: :built_in, family: String.t(), pdf_name: String.t()}


      



  



  
    
      
    
    
      embedded_font()



        
          
        

    

  


  

      

          @type embedded_font() :: %{
  type: :embedded,
  family: String.t(),
  weight: number(),
  style: font_style(),
  id: String.t(),
  pdf_name: String.t(),
  data: binary(),
  units_per_em: pos_integer(),
  widths: [non_neg_integer()],
  default_width: non_neg_integer(),
  cmap: %{optional(non_neg_integer()) => non_neg_integer()},
  ascent: integer(),
  descent: integer(),
  bbox: {integer(), integer(), integer(), integer()}
}


      



  



  
    
      
    
    
      font_face()



        
          
        

    

  


  

      

          @type font_face() :: built_in_font() | embedded_font()


      



  



  
    
      
    
    
      font_style()



        
          
        

    

  


  

      

          @type font_style() :: :normal | :italic


      



  



  
    
      
    
    
      registry()



        
          
        

    

  


  

      

          @type registry() :: %{embedded: [embedded_font()], fallback: [embedded_font()]}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      encode_embedded_text(text, font)



        
          
        

    

  


  

      

          @spec encode_embedded_text(String.t(), embedded_font()) :: String.t()


      


Encodes text for an embedded Type0 font content stream.

  



  
    
      
    
    
      fallback_faces(registry, weight, style)



        
          
        

    

  


  

      

          @spec fallback_faces(registry(), number(), font_style()) :: [embedded_font()]


      


Returns configured and bundled fallback faces in family declaration order,
ordering each family's faces by the closest weight and style.

  



  
    
      
    
    
      load_registry(opts)



        
          
        

    

  


  

      

          @spec load_registry(keyword()) :: {:ok, registry()} | :error


      


Loads explicit TTF font options into a registry.
Accepted font entries are maps, keyword lists, or {family, path} tuples. Map
and keyword entries must include :family and :path; :weight and :style
are optional.

  



  
    
      
    
    
      pdf_name(font)



        
          
        

    

  


  

      

          @spec pdf_name(font_face()) :: String.t()


      


Returns the PDF resource key for a selected font face.

  



  
    
      
    
    
      resolve(family_value, weight, style, registry)



        
          
        

    

  


  

      

          @spec resolve(String.t() | [String.t()], number(), font_style(), registry()) ::
  {:ok, [String.t()], font_face()} | :error


      


Resolves a CSS font-family value or fallback list to a supported font face.

  



  
    
      
    
    
      supports_text?(font, text)



        
          
        

    

  


  

      

          @spec supports_text?(font_face(), String.t()) :: boolean()


      


Returns whether a font face can safely encode every codepoint in text.
Built-in PDF fonts are limited to printable ASCII. Embedded fonts are
checked against their Unicode character map.

  



  
    
      
    
    
      text_width(text, font, font_size)



        
          
        

    

  


  

      

          @spec text_width(String.t(), map(), number()) :: number()


      


Measures text in PDF points for the selected font and size.

  



  
    
      
    
    
      unicode_mappings(texts, font)



        
          
        

    

  


  

      

          @spec unicode_mappings([String.t()], embedded_font()) :: %{
  optional(non_neg_integer()) => non_neg_integer()
}


      


Builds CID-to-Unicode mappings for all text shown with an embedded font.

  


        

      


  

    
NativeElixirPdfUtilities.HtmlToPdf.FontFallback 
    



      
Resolves styled text graphemes to fonts before layout and PDF writing.
The selected CSS face is tried first, followed by the remaining requested
families, configured font faces, and the bundled fallback faces. Adjacent
graphemes using the same face remain one text node so layout can measure and
wrap the final font runs.

      


      
        Summary


  
    Types
  


    
      
        error_reason()

      


    


    
      
        styled_tree()

      


    


    
      
        unsupported_glyphs()

      


    





  
    Functions
  


    
      
        resolve(styled_tree, unsupported_glyphs \\ :replace)

      


        Resolves every styled text node to font faces that contain its graphemes.



    





      


      
        Types


        


  
    
      
    
    
      error_reason()



        
          
        

    

  


  

      

          @type error_reason() ::
  :invalid_document | :invalid_encoding | :invalid_options | :unsupported_glyph


      



  



  
    
      
    
    
      styled_tree()



        
          
        

    

  


  

      

          @type styled_tree() :: NativeElixirPdfUtilities.HtmlToPdf.Style.styled_tree()


      



  



  
    
      
    
    
      unsupported_glyphs()



        
          
        

    

  


  

      

          @type unsupported_glyphs() :: :replace | :error


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      resolve(styled_tree, unsupported_glyphs \\ :replace)



        
          
        

    

  


  

      

          @spec resolve(styled_tree(), unsupported_glyphs()) ::
  {:ok, styled_tree()}
  | {:error,
     {error_reason(), NativeElixirPdfUtilities.Diagnostics.diagnostic()}}


      


Resolves every styled text node to font faces that contain its graphemes.
Unsupported graphemes are replaced with U+FFFD by default. Pass :error as
the second argument to return an :unsupported_glyph diagnostic instead.

  


        

      


  

    
NativeElixirPdfUtilities.HtmlToPdf.HtmlParser 
    



      
Strict HTML parser for the native HTML-to-PDF renderer.
Supports a strict subset of document-oriented HTML: structural
html/head/body/style tags, paragraphs, headings, inline emphasis/color
containers, div containers for flex/grid layouts, lists, links, tables,
images, static form controls, and CSS-targeting attributes, including
data-* and aria-* metadata used by attribute selectors and generated
content. Unsupported or malformed markup returns an error instead of
guessing at browser behavior.

      


      
        Summary


  
    Types
  


    
      
        dom_tree()

      


    


    
      
        element_node()

      


    


    
      
        text_node()

      


    





  
    Functions
  


    
      
        parse(html)

      


        Parses an HTML binary into a renderer DOM tree.



    


    
      
        parse_detailed(html)

      


        Parses an HTML binary and returns source-location details when parsing fails.



    





      


      
        Types


        


  
    
      
    
    
      dom_tree()



        
          
        

    

  


  

      

          @type dom_tree() :: %{type: :document, children: [element_node()]}


      



  



  
    
      
    
    
      element_node()



        
          
        

    

  


  

      

          @type element_node() :: %{
  type: :element,
  tag: String.t(),
  attributes: map(),
  children: [text_node() | element_node()]
}


      



  



  
    
      
    
    
      text_node()



        
          
        

    

  


  

      

          @type text_node() :: %{type: :text, text: String.t()}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      parse(html)



        
          
        

    

  


  

      

          @spec parse(term()) ::
  {:ok, dom_tree()}
  | {:error, :invalid_encoding | :invalid_html | :unsupported_html}


      


Parses an HTML binary into a renderer DOM tree.

  



  
    
      
    
    
      parse_detailed(html)



        
          
        

    

  


  

      

          @spec parse_detailed(term()) ::
  {:ok, dom_tree()}
  | {:error, {:invalid_encoding | :invalid_html | :unsupported_html, map()}}


      


Parses an HTML binary and returns source-location details when parsing fails.

  


        

      


  

    
NativeElixirPdfUtilities.HtmlToPdf.Layout 
    



      
Layout engine for the native HTML-to-PDF renderer.
Lays out block text elements, inline text runs, box styling, lists, link
annotation bounds, deterministic tables, a documented flexbox/grid subset,
image boxes, embedded-font text metrics, and pagination metadata.

      


      
        Summary


  
    Types
  


    
      
        box()

      


    


    
      
        layout_tree()

      


    


    
      
        render_option()

      


    





  
    Functions
  


    
      
        layout(styled_tree, opts \\ [])

      


        Converts a styled document tree into a layout tree.



    





      


      
        Types


        


  
    
      
    
    
      box()



        
          
        

    

  


  

      

          @type box() :: map()


      



  



  
    
      
    
    
      layout_tree()



        
          
        

    

  


  

      

          @type layout_tree() :: %{
  type: :layout,
  page_size: term(),
  margin: term(),
  margins: NativeElixirPdfUtilities.HtmlToPdf.PageGeometry.margins(),
  boxes: [box()]
}


      



  



  
    
      
    
    
      render_option()



        
          
        

    

  


  

      

          @type render_option() :: NativeElixirPdfUtilities.HtmlToPdf.render_option()


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      layout(styled_tree, opts \\ [])



        
          
        

    

  


  

      

          @spec layout(term(), term()) ::
  {:ok, layout_tree()}
  | {:error, :invalid_layout | :invalid_margin | :invalid_page_size}


      


Converts a styled document tree into a layout tree.

  


        

      


  

    
NativeElixirPdfUtilities.HtmlToPdf.PageFurniture 
    



      
Adds opt-in running headers and footers to already paginated layout boxes.
Page furniture is rendered after body pagination so current and total page
tokens are known. Templates use the normal HTML, style, layout, image, and
font pipeline and are placed inside the page margin.

      


      
        Summary


  
    Types
  


    
      
        detailed_error()

      


    


    
      
        error_reason()

      


    


    
      
        layout_tree()

      


    


    
      
        page()

      


    


    
      
        render_option()

      


    





  
    Functions
  


    
      
        decorate(pages, layout_tree, opts)

      


        Adds configured running headers and footers to paginated pages.



    





      


      
        Types


        


  
    
      
    
    
      detailed_error()



        
          
        

    

  


  

      

          @type detailed_error() ::
  {error_reason(), NativeElixirPdfUtilities.Diagnostics.diagnostic()}


      



  



  
    
      
    
    
      error_reason()



        
          
        

    

  


  

      

          @type error_reason() ::
  :invalid_css
  | :invalid_document
  | :invalid_encoding
  | :invalid_html
  | :invalid_layout
  | :invalid_options
  | :unsupported_glyph
  | :unsupported_html


      



  



  
    
      
    
    
      layout_tree()



        
          
        

    

  


  

      

          @type layout_tree() :: NativeElixirPdfUtilities.HtmlToPdf.Layout.layout_tree()


      



  



  
    
      
    
    
      page()



        
          
        

    

  


  

      

          @type page() :: NativeElixirPdfUtilities.HtmlToPdf.Pagination.page()


      



  



  
    
      
    
    
      render_option()



        
          
        

    

  


  

      

          @type render_option() :: NativeElixirPdfUtilities.HtmlToPdf.render_option()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      decorate(pages, layout_tree, opts)



        
          
        

    

  


  

      

          @spec decorate([page()], layout_tree(), [render_option()]) ::
  {:ok, [page()]} | {:error, detailed_error()}


      


Adds configured running headers and footers to paginated pages.
Omitted, nil, and false page furniture leave pages unchanged. Configured
templates must fit inside the corresponding top or bottom margin in
layout_tree.

  


        

      


  

    
NativeElixirPdfUtilities.HtmlToPdf.PageGeometry 
    



      
Shared page-option cascade helpers and vertical layout-box geometry.
This module parses page-size and margin inputs into the renderer's canonical
geometry values. The HTML validator remains the semantic authority that
decides whether those canonical values are valid for an operation.

      


      
        Summary


  
    Types
  


    
      
        margin_input()

      


    


    
      
        margins()

      


    


    
      
        orientation()

      


    


    
      
        page_size_input()

      


    


    
      
        page_size_name()

      


    





  
    Functions
  


    
      
        box_vertical_bounds(box)

      


        Returns the vertical {top, bottom} bounds for a drawable layout box.



    


    
      
        compact_margins(margins)

      


        Returns a scalar for uniform margins and the four-sided map for asymmetric margins.



    


    
      
        css_margin_option(value)

      


        Converts an applicable CSS page-margin value to a renderer margin value.



    


    
      
        css_page_size_option(value)

      


        Converts an applicable CSS page-size descriptor to a renderer page-size value.



    


    
      
        merge_margin_defaults(previous, override)

      


        Merges a later page-margin declaration over an earlier declaration.



    


    
      
        merge_page_options(previous, override)

      


        Merges extracted page options while cascading partial margin longhands by side.



    


    
      
        normalize_margins(margin)

      


        Resolves a nonnegative renderer margin into top, right, bottom, and left points.



    


    
      
        normalize_page_size(page_size)

      


        Resolves a renderer page-size value to a positive {width, height} point tuple.



    


    
      
        valid_printable_area?(page_size, margins)

      


        Returns whether a four-sided margin leaves positive printable page geometry.



    





      


      
        Types


        


  
    
      
    
    
      margin_input()



        
          
        

    

  


  

      

          @type margin_input() :: number() | String.t() | map()


      



  



  
    
      
    
    
      margins()



        
          
        

    

  


  

      

          @type margins() :: %{top: float(), right: float(), bottom: float(), left: float()}


      



  



  
    
      
    
    
      orientation()



        
          
        

    

  


  

      

          @type orientation() :: :portrait | :landscape


      



  



  
    
      
    
    
      page_size_input()



        
          
        

    

  


  

      

          @type page_size_input() ::
  page_size_name()
  | :"jis-b5"
  | :"jis-b4"
  | {page_size_name() | :"jis-b5" | :"jis-b4", orientation()}
  | {orientation(), page_size_name() | :"jis-b5" | :"jis-b4"}
  | {number(), number()}
  | String.t()


      



  



  
    
      
    
    
      page_size_name()



        
          
        

    

  


  

      

          @type page_size_name() ::
  :a5 | :a4 | :a3 | :b5 | :b4 | :jis_b5 | :jis_b4 | :letter | :legal | :ledger


      



  


        

      

      
        Functions


        


  
    
      
    
    
      box_vertical_bounds(box)



        
          
        

    

  


  

      

          @spec box_vertical_bounds(term()) :: {number(), number()}


      


Returns the vertical {top, bottom} bounds for a drawable layout box.
Text bounds account for both the font ascent and the full line height so all
rendering stages agree about the vertical space occupied by a line.

  



  
    
      
    
    
      compact_margins(margins)



        
          
        

    

  


  

      

          @spec compact_margins(margins()) :: float() | margins()


      


Returns a scalar for uniform margins and the four-sided map for asymmetric margins.

  



  
    
      
    
    
      css_margin_option(value)



        
          
        

    

  


  

      

          @spec css_margin_option(String.t()) :: number() | String.t() | margins() | nil


      


Converts an applicable CSS page-margin value to a renderer margin value.

  



  
    
      
    
    
      css_page_size_option(value)



        
          
        

    

  


  

      

          @spec css_page_size_option(String.t()) :: page_size_input() | nil


      


Converts an applicable CSS page-size descriptor to a renderer page-size value.

  



  
    
      
    
    
      merge_margin_defaults(previous, override)



        
          
        

    

  


  

      

          @spec merge_margin_defaults(term(), term()) :: term()


      


Merges a later page-margin declaration over an earlier declaration.

  



  
    
      
    
    
      merge_page_options(previous, override)



        
          
        

    

  


  

      

          @spec merge_page_options(keyword(), keyword()) :: keyword()


      


Merges extracted page options while cascading partial margin longhands by side.

  



  
    
      
    
    
      normalize_margins(margin)



        
          
        

    

  


  

      

          @spec normalize_margins(term()) :: {:ok, margins()} | {:error, :invalid_margin}


      


Resolves a nonnegative renderer margin into top, right, bottom, and left points.

  



  
    
      
    
    
      normalize_page_size(page_size)



        
          
        

    

  


  

      

          @spec normalize_page_size(term()) ::
  {:ok, {float(), float()}} | {:error, :invalid_page_size}


      


Resolves a renderer page-size value to a positive {width, height} point tuple.

  



  
    
      
    
    
      valid_printable_area?(page_size, margins)



        
          
        

    

  


  

      

          @spec valid_printable_area?(
  {number(), number()},
  margins()
) :: boolean()


      


Returns whether a four-sided margin leaves positive printable page geometry.

  


        

      


  

    
NativeElixirPdfUtilities.HtmlToPdf.Pagination 
    



      
Pagination stage for the native HTML-to-PDF renderer.
Milestone 7 splits layout output into deterministic PDF pages with page
margins, automatic page breaks, manual page breaks, unbroken flow units, and
repeated table headers.

      


      
        Summary


  
    Types
  


    
      
        error_reason()

      


    


    
      
        page()

      


    


    
      
        render_option()

      


    





  
    Functions
  


    
      
        paginate(layout_tree, opts \\ [])

      


        Splits a layout tree into PDF pages.



    





      


      
        Types


        


  
    
      
    
    
      error_reason()



        
          
        

    

  


  

      

          @type error_reason() :: :invalid_layout


      



  



  
    
      
    
    
      page()



        
          
        

    

  


  

      

          @type page() :: %{size: {float(), float()}, boxes: [term()]}


      



  



  
    
      
    
    
      render_option()



        
          
        

    

  


  

      

          @type render_option() :: NativeElixirPdfUtilities.HtmlToPdf.render_option()


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      paginate(layout_tree, opts \\ [])



        
          
        

    

  


  

      

          @spec paginate(term(), [render_option()]) ::
  {:ok, [page()]}
  | {:error,
     {error_reason(), NativeElixirPdfUtilities.Diagnostics.diagnostic()}}


      


Splits a layout tree into PDF pages.

  


        

      


  

    
NativeElixirPdfUtilities.HtmlToPdf.PdfWriter 
    



      
PDF writer stage for the native HTML-to-PDF renderer.
This module is the low-level PDF byte writer used by the HTML renderer. It
supports one or more pages containing built-in or embedded-font text boxes,
simple rectangle fills, borders, URI link annotations, and PNG/JPEG image
XObjects.

      


      
        Summary


  
    Types
  


    
      
        error_reason()

      


    


    
      
        page()

      


    


    
      
        render_option()

      


    





  
    Functions
  


    
      
        render(pages, opts \\ [])

      


        Renders paginated drawing instructions to a PDF binary.



    





      


      
        Types


        


  
    
      
    
    
      error_reason()



        
          
        

    

  


  

      

          @type error_reason() :: :invalid_pdf_input


      



  



  
    
      
    
    
      page()



        
          
        

    

  


  

      

          @type page() :: NativeElixirPdfUtilities.HtmlToPdf.Pagination.page()


      



  



  
    
      
    
    
      render_option()



        
          
        

    

  


  

      

          @type render_option() :: NativeElixirPdfUtilities.HtmlToPdf.render_option()


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      render(pages, opts \\ [])



        
          
        

    

  


  

      

          @spec render([page()], [render_option()]) ::
  {:ok, binary()}
  | {:error,
     {error_reason(), NativeElixirPdfUtilities.Diagnostics.diagnostic()}}


      


Renders paginated drawing instructions to a PDF binary.

  


        

      


  

    
NativeElixirPdfUtilities.HtmlToPdf.Style 
    



      
Style computation for the native HTML-to-PDF renderer.
This module applies defaults, inheritance, font resolution, and the CSS
cascade for the supported text, generated-content, named-counter, selector,
box, list, link, table, page-break, flexbox, grid, image, static form-control,
and embedded-font styling subset. Unsupported properties or invalid values
fail the render instead of being ignored.

      


      
        Summary


  
    Types
  


    
      
        render_option()

      


    


    
      
        styled_element()

      


    


    
      
        styled_tree()

      


    


    
      
        stylesheet_entry()

      


    


    
      
        text_node()

      


    





  
    Functions
  


    
      
        compute(dom, opts \\ [])

      


        Computes styles for a parsed HTML document tree.



    


    
      
        compute_detailed(dom, opts \\ [])

      


        Computes styles and returns detailed CSS/document diagnostics when validation fails.



    





      


      
        Types


        


  
    
      
    
    
      render_option()



        
          
        

    

  


  

      

          @type render_option() :: NativeElixirPdfUtilities.HtmlToPdf.render_option()


      



  



  
    
      
    
    
      styled_element()



        
          
        

    

  


  

      

          @type styled_element() :: %{
  type: :element,
  tag: String.t(),
  style: map(),
  children: [text_node() | styled_element()]
}


      



  



  
    
      
    
    
      styled_tree()



        
          
        

    

  


  

      

          @type styled_tree() :: %{type: :document, children: [styled_element()]}


      



  



  
    
      
    
    
      stylesheet_entry()



        
          
        

    

  


  

      

          @type stylesheet_entry() :: %{
  css: String.t(),
  base_url: String.t() | nil,
  trusted_local_resources: boolean()
}


      



  



  
    
      
    
    
      text_node()



        
          
        

    

  


  

      

          @type text_node() :: %{type: :text, text: String.t(), style: map()}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      compute(dom, opts \\ [])



        
          
        

    

  


  

      

          @spec compute(term(), [render_option()]) ::
  {:ok, styled_tree()} | {:error, :invalid_document}


      


Computes styles for a parsed HTML document tree.

  



    

  
    
      
    
    
      compute_detailed(dom, opts \\ [])



        
          
        

    

  


  

      

          @spec compute_detailed(term(), [render_option()]) ::
  {:ok, styled_tree()}
  | {:error,
     {:invalid_css
      | :invalid_document
      | :invalid_options
      | :resource_limit_exceeded, map()}}


      


Computes styles and returns detailed CSS/document diagnostics when validation fails.

  


        

      


  

    
NativeElixirPdfUtilities.Validators.MergeValidator 
    



      
Merge-specific validation and rewrite preparation.
The validator consumes a shared PDF validation context, materializes the
effective page values needed by a flattened output page tree, proves that
retained objects can be serialized, and constructs complete generation-aware
reference-remapping tables before the writer runs.

      


      
        Summary


  
    Types
  


    
      
        inherited_pages()

      


        Prepared inherited page tokens keyed by original page object number.



    


    
      
        input_context()

      


        A validated input ready for reference allocation and PDF writing.



    


    
      
        object_context()

      


        A parsed object retained for merge serialization.



    





  
    Functions
  


    
      
        prepare(pdf_context)

      


        Prepares one shared validated PDF context for merge rewriting.



    


    
      
        prepare_remapping(inputs, start_id)

      


        Allocates non-colliding output identifiers and validates complete reference remapping.



    


    
      
        split_dictionary_value(tokens, name)

      


        Splits a dictionary's top-level token list around a named value.



    


    
      
        take_value_tokens(tokens)

      


        Takes one complete serialized PDF value from the beginning of a token list.



    


    
      
        validate_inputs(inputs)

      


        Validates the public merge input boundary.



    





      


      
        Types


        


  
    
      
    
    
      inherited_pages()



        
          
        

    

  


  

      

          @type inherited_pages() :: %{
  optional(non_neg_integer()) => %{
    resources: [NativeElixirPdfUtilities.Tokenizer.token()] | nil,
    mediabox: [NativeElixirPdfUtilities.Tokenizer.token()],
    cropbox: [NativeElixirPdfUtilities.Tokenizer.token()] | nil,
    rotate: [NativeElixirPdfUtilities.Tokenizer.token()] | nil
  }
}


      


Prepared inherited page tokens keyed by original page object number.

  



  
    
      
    
    
      input_context()



        
          
        

    

  


  

      

          @type input_context() :: %{
  :objects => [object_context()],
  :pages => [NativeElixirPdfUtilities.Validators.PdfValidator.ref()],
  :inherited => inherited_pages(),
  optional(:map) => %{
    optional(NativeElixirPdfUtilities.Validators.PdfValidator.ref()) =>
      non_neg_integer()
  }
}


      


A validated input ready for reference allocation and PDF writing.

  



  
    
      
    
    
      object_context()



        
          
        

    

  


  

      

          @type object_context() :: %{
  obj: non_neg_integer(),
  gen: non_neg_integer(),
  tokens: [NativeElixirPdfUtilities.Tokenizer.token()],
  value: NativeElixirPdfUtilities.Validators.PdfValidator.value()
}


      


A parsed object retained for merge serialization.

  


        

      

      
        Functions


        


  
    
      
    
    
      prepare(pdf_context)



        
          
        

    

  


  

      

          @spec prepare(NativeElixirPdfUtilities.Validators.PdfValidator.context()) ::
  {:ok, input_context()}
  | {:error, {atom(), NativeElixirPdfUtilities.Diagnostics.diagnostic()}}


      


Prepares one shared validated PDF context for merge rewriting.

  



  
    
      
    
    
      prepare_remapping(inputs, start_id)



        
          
        

    

  


  

      

          @spec prepare_remapping([input_context()], pos_integer()) ::
  {:ok, [input_context()]}
  | {:error, {atom(), NativeElixirPdfUtilities.Diagnostics.diagnostic()}}


      


Allocates non-colliding output identifiers and validates complete reference remapping.

  



  
    
      
    
    
      split_dictionary_value(tokens, name)



        
          
        

    

  


  

      

          @spec split_dictionary_value([NativeElixirPdfUtilities.Tokenizer.token()], binary()) ::
  {:ok, [NativeElixirPdfUtilities.Tokenizer.token()],
   [NativeElixirPdfUtilities.Tokenizer.token()],
   [NativeElixirPdfUtilities.Tokenizer.token()]}
  | :error


      


Splits a dictionary's top-level token list around a named value.
Returns the tokens before the key, the complete value tokens, and the tokens
following the value. Names nested inside dictionary or array values are not
considered. Missing keys and incomplete values return :error.

  



  
    
      
    
    
      take_value_tokens(tokens)



        
          
        

    

  


  

      

          @spec take_value_tokens([NativeElixirPdfUtilities.Tokenizer.token()]) ::
  {:ok, [NativeElixirPdfUtilities.Tokenizer.token()],
   [NativeElixirPdfUtilities.Tokenizer.token()]}
  | :error


      


Takes one complete serialized PDF value from the beginning of a token list.
Merge rewriting uses this prepared-token utility when replacing top-level
dictionary entries without reparsing PDF bytes.

  



  
    
      
    
    
      validate_inputs(inputs)



        
          
        

    

  


  

      

          @spec validate_inputs(term()) ::
  {:ok, [binary()]}
  | {:error, {atom(), NativeElixirPdfUtilities.Diagnostics.diagnostic()}}


      


Validates the public merge input boundary.

  


        

      


  

    
NativeElixirPdfUtilities.Validators.PdfValidator 
    



      
Shared semantic validation for parsed PDF documents.
The validator consumes the object model produced by the PDF reader. It does
not tokenize or load PDF bytes again. Successful validation returns a
prepared context containing the resolved catalog, page-tree root, semantic
page traversal, inherited page values, and the reader-compatible document.
Operation validators should consume this context instead of walking the raw
page tree or resolving document structure independently.

      


      
        Summary


  
    Types
  


    
      
        context()

      


        Reusable validated PDF structure consumed by operation validators.



    


    
      
        diagnostic_option()

      


        Diagnostic ownership supplied by the public operation.



    


    
      
        document()

      


        A parsed reader document before or after semantic validation.



    


    
      
        filter_context()

      


        A normalized stream filter and its validated decoding parameters.



    


    
      
        inherited_value()

      


        The nearest inherited value and the page-tree node that declared it.



    


    
      
        page_context()

      


        A semantically identified page prepared during page-tree traversal.



    


    
      
        ref()

      


        An indirect PDF object reference.



    


    
      
        stream_context()

      


        A structurally validated indirect stream.



    


    
      
        value()

      


        A parsed PDF value.



    


    
      
        xref_entry()

      


        A parsed cross-reference entry.



    





  
    Functions
  


    
      
        dictionary(document, value, opts \\ [])

      


        Resolves a value and requires the resulting semantic value to be a dictionary.



    


    
      
        fetch(document, dictionary_value, key, opts \\ [])

      


        Resolves a dictionary and returns one of its values.



    


    
      
        number_array(document, value, expected_length, opts \\ [])

      


        Resolves a fixed-length array whose elements must all be numbers.



    


    
      
        prepare_decoded_stream(document, value, opts \\ [])

      


        Resolves a stream and prepares its semantic filter chain for byte decoding.



    


    
      
        resolve(document, value, opts \\ [])

      


        Resolves an indirect value with missing-reference and cycle diagnostics.



    


    
      
        validate(document, opts \\ [])

      


        Validates reusable catalog, page-tree, reference, and inherited-value invariants.



    


    
      
        validate_input(pdf, opts \\ [])

      


        Validates the public PDF reader input boundary.



    


    
      
        validate_object_stream_header(dictionary, decoded_size, ref, opts \\ [])

      


        Validates object-stream metadata before its decoded header is scanned.



    


    
      
        validate_pdf(pdf)

      


        Parses and validates a PDF binary into the reusable shared context.



    


    
      
        validate_stream(document, value, opts \\ [])

      


        Resolves and validates an indirect stream and its declared byte length.



    


    
      
        validate_xref(entries, trailer, pdf, opts \\ [])

      


        Validates a parsed cross-reference table and its trailer.



    





      


      
        Types


        


  
    
      
    
    
      context()



        
          
        

    

  


  

      

          @type context() :: %{
  document: document(),
  catalog: map(),
  catalog_ref: ref() | nil,
  page_tree_ref: ref(),
  pages: [page_context()]
}


      


Reusable validated PDF structure consumed by operation validators.

  



  
    
      
    
    
      diagnostic_option()



        
          
        

    

  


  

      

          @type diagnostic_option() ::
  {:operation, atom()} | {:module, module()} | {:source, String.t() | nil}


      


Diagnostic ownership supplied by the public operation.

  



  
    
      
    
    
      document()



        
          
        

    

  


  

      

          @type document() :: %{
  :objects => %{optional(ref()) => map()},
  optional(atom()) => term()
}


      


A parsed reader document before or after semantic validation.

  



  
    
      
    
    
      filter_context()



        
          
        

    

  


  

      

          @type filter_context() :: %{name: binary(), parameters: map() | nil}


      


A normalized stream filter and its validated decoding parameters.

  



  
    
      
    
    
      inherited_value()



        
          
        

    

  


  

      

          @type inherited_value() :: %{value: value(), source_ref: ref()}


      


The nearest inherited value and the page-tree node that declared it.

  



  
    
      
    
    
      page_context()



        
          
        

    

  


  

      

          @type page_context() :: %{
  ref: ref(),
  dictionary: map(),
  resources: value(),
  rotate: value(),
  media_box: value(),
  crop_box: value(),
  inherited: %{optional(binary()) => inherited_value()}
}


      


A semantically identified page prepared during page-tree traversal.

  



  
    
      
    
    
      ref()



        
          
        

    

  


  

      

          @type ref() :: {non_neg_integer(), non_neg_integer()}


      


An indirect PDF object reference.

  



  
    
      
    
    
      stream_context()



        
          
        

    

  


  

      

          @type stream_context() :: %{
  :ref => ref(),
  :dictionary => map(),
  :stream => binary(),
  optional(:filters) => [filter_context()]
}


      


A structurally validated indirect stream.

  



  
    
      
    
    
      value()



        
          
        

    

  


  

      

          @type value() ::
  nil
  | boolean()
  | integer()
  | float()
  | {:name, binary()}
  | {:string, binary()}
  | {:hex, binary()}
  | {:ref, ref()}
  | [value()]
  | %{optional(binary()) => value()}


      


A parsed PDF value.

  



  
    
      
    
    
      xref_entry()



        
          
        

    

  


  

      

          @type xref_entry() ::
  {:free, non_neg_integer(), non_neg_integer()}
  | {:uncompressed, non_neg_integer(), non_neg_integer()}
  | {:compressed, pos_integer(), non_neg_integer()}


      


A parsed cross-reference entry.

  


        

      

      
        Functions


        


    

  
    
      
    
    
      dictionary(document, value, opts \\ [])



        
          
        

    

  


  

      

          @spec dictionary(document(), value(), [diagnostic_option()]) ::
  {:ok, map()}
  | {:error, {atom(), NativeElixirPdfUtilities.Diagnostics.diagnostic()}}


      


Resolves a value and requires the resulting semantic value to be a dictionary.

  



    

  
    
      
    
    
      fetch(document, dictionary_value, key, opts \\ [])



        
          
        

    

  


  

      

          @spec fetch(document(), value(), binary(), [diagnostic_option()]) ::
  {:ok, value()}
  | {:error, {atom(), NativeElixirPdfUtilities.Diagnostics.diagnostic()}}


      


Resolves a dictionary and returns one of its values.

  



    

  
    
      
    
    
      number_array(document, value, expected_length, opts \\ [])



        
          
        

    

  


  

      

          @spec number_array(document(), value(), non_neg_integer(), [diagnostic_option()]) ::
  {:ok, [number()]}
  | {:error, {atom(), NativeElixirPdfUtilities.Diagnostics.diagnostic()}}


      


Resolves a fixed-length array whose elements must all be numbers.
Operation validators can use this helper for page rectangles, matrices, and
other shared PDF number-array structures.

  



    

  
    
      
    
    
      prepare_decoded_stream(document, value, opts \\ [])



        
          
        

    

  


  

      

          @spec prepare_decoded_stream(document(), value(), [diagnostic_option()]) ::
  {:ok, stream_context()}
  | {:error, {atom(), NativeElixirPdfUtilities.Diagnostics.diagnostic()}}


      


Resolves a stream and prepares its semantic filter chain for byte decoding.
The returned filter names are canonical and their parameters have validated
predictor dimensions and LZW settings. Encoded-byte integrity and resource
limits remain the reader's responsibility.

  



    

  
    
      
    
    
      resolve(document, value, opts \\ [])



        
          
        

    

  


  

      

          @spec resolve(document(), value(), [diagnostic_option()]) ::
  {:ok, value()}
  | {:error, {atom(), NativeElixirPdfUtilities.Diagnostics.diagnostic()}}


      


Resolves an indirect value with missing-reference and cycle diagnostics.

  



    

  
    
      
    
    
      validate(document, opts \\ [])



        
          
        

    

  


  

      

          @spec validate(document(), [diagnostic_option()]) ::
  {:ok, context()}
  | {:error, {atom(), NativeElixirPdfUtilities.Diagnostics.diagnostic()}}


      


Validates reusable catalog, page-tree, reference, and inherited-value invariants.
The returned context contains :document in the same shape returned by
NativeElixirPdfUtilities.Pdf.Reader.read/1.

  



    

  
    
      
    
    
      validate_input(pdf, opts \\ [])



        
          
        

    

  


  

      

          @spec validate_input(term(), [diagnostic_option()]) ::
  :ok | {:error, {atom(), NativeElixirPdfUtilities.Diagnostics.diagnostic()}}


      


Validates the public PDF reader input boundary.

  



    

  
    
      
    
    
      validate_object_stream_header(dictionary, decoded_size, ref, opts \\ [])



        
          
        

    

  


  

      

          @spec validate_object_stream_header(term(), term(), term(), [diagnostic_option()]) ::
  {:ok, %{count: non_neg_integer(), first: non_neg_integer()}}
  | {:error, {atom(), NativeElixirPdfUtilities.Diagnostics.diagnostic()}}


      


Validates object-stream metadata before its decoded header is scanned.
Object streams are limited independently from the document-wide object count
so attacker-controlled entry counts cannot create excessive parsing work.

  



  
    
      
    
    
      validate_pdf(pdf)



        
          
        

    

  


  

      

          @spec validate_pdf(binary()) ::
  {:ok, context()}
  | {:error, {atom(), NativeElixirPdfUtilities.Diagnostics.diagnostic()}}


      


Parses and validates a PDF binary into the reusable shared context.
This is the utility entry point for future public PDF validation and other
PDF-consuming features. Existing callers can continue using
NativeElixirPdfUtilities.Pdf.Reader.read/1 for its compatibility document.

  



    

  
    
      
    
    
      validate_stream(document, value, opts \\ [])



        
          
        

    

  


  

      

          @spec validate_stream(document(), value(), [diagnostic_option()]) ::
  {:ok, stream_context()}
  | {:error, {atom(), NativeElixirPdfUtilities.Diagnostics.diagnostic()}}


      


Resolves and validates an indirect stream and its declared byte length.
This validates structure shared by PDF-consuming operations but does not
decode operation-specific filters.

  



    

  
    
      
    
    
      validate_xref(entries, trailer, pdf, opts \\ [])



        
          
        

    

  


  

      

          @spec validate_xref(
  %{optional(integer()) => xref_entry()},
  map(),
  binary(),
  [diagnostic_option()]
) :: :ok | {:error, {atom(), NativeElixirPdfUtilities.Diagnostics.diagnostic()}}


      


Validates a parsed cross-reference table and its trailer.
Object zero must be present as the free-list head with generation 65535.
All remaining entries must fit the trailer's declared object and byte bounds.

  


        

      


  

    
NativeElixirPdfUtilities.Validators.TextValidator 
    



      
Text-extraction validation and preparation for parsed PDF documents.
The validator consumes a shared PDF validation context, validates effective
page geometry and content-stream references, decodes the streams once, and
converts content syntax into operation instructions. The extractor consumes
those prepared values instead of reopening page dictionaries or tokenizing
content independently.

      


      
        Summary


  
    Types
  


    
      
        context()

      


        A text-specific context prepared from the shared PDF context.



    


    
      
        instruction()

      


        A validated content instruction with operands in source order.



    


    
      
        page_context()

      


        One page prepared for strict text extraction.



    


    
      
        request()

      


        A validated public text-extraction request.



    





  
    Functions
  


    
      
        instructions(content, page_number)

      


        Validates and tokenizes one decoded PDF content stream into instructions.



    


    
      
        number(value)

      


        Converts one PDF numeric token into its semantic number.



    


    
      
        numbers(values, count)

      


        Converts an exact-length list of PDF numeric tokens into floating-point values.



    


    
      
        prepare(pdf_context)

      


        Prepares all resolved pages and their content streams for text extraction.



    


    
      
        validate_path(path, operation)

      


        Validates a public file-extraction path before file access.



    


    
      
        validate_request(pdf, opts, operation)

      


        Validates and normalizes a public text-extraction request.



    


    
      
        validate_scopes(contents, page_number)

      


        Validates balanced graphics-state and text-object scopes across instruction streams.



    





      


      
        Types


        


  
    
      
    
    
      context()



        
          
        

    

  


  

      

          @type context() :: %{
  document: NativeElixirPdfUtilities.Validators.PdfValidator.document(),
  pages: [page_context()],
  preparation_stats: preparation_stats()
}


      


A text-specific context prepared from the shared PDF context.

  



  
    
      
    
    
      instruction()



        
          
        

    

  


  

      

          @type instruction() :: %{operator: binary(), operands: [term()]}


      


A validated content instruction with operands in source order.

  



  
    
      
    
    
      page_context()



        
          
        

    

  


  

      

          @type page_context() :: %{
  number: pos_integer(),
  ref: NativeElixirPdfUtilities.Validators.PdfValidator.ref(),
  media_box: [number()],
  rotation: integer(),
  contents: [[instruction()]]
}


      


One page prepared for strict text extraction.

  



  
    
      
    
    
      request()



        
          
        

    

  


  

      

          @type request() :: %{
  pdf: binary(),
  options: %{optional(:layout) => boolean(), optional(:order) => atom()}
}


      


A validated public text-extraction request.

  


        

      

      
        Functions


        


  
    
      
    
    
      instructions(content, page_number)



        
          
        

    

  


  

      

          @spec instructions(binary(), pos_integer()) ::
  {:ok, [instruction()]}
  | {:error, {atom(), NativeElixirPdfUtilities.Diagnostics.diagnostic()}}


      


Validates and tokenizes one decoded PDF content stream into instructions.

  



  
    
      
    
    
      number(value)



        
          
        

    

  


  

      

          @spec number(term()) :: {:ok, number()} | :error


      


Converts one PDF numeric token into its semantic number.

  



  
    
      
    
    
      numbers(values, count)



        
          
        

    

  


  

      

          @spec numbers([term()], non_neg_integer()) :: {:ok, [float()]} | :error


      


Converts an exact-length list of PDF numeric tokens into floating-point values.

  



  
    
      
    
    
      prepare(pdf_context)



        
          
        

    

  


  

      

          @spec prepare(NativeElixirPdfUtilities.Validators.PdfValidator.context()) ::
  {:ok, context()}
  | {:error, {atom(), NativeElixirPdfUtilities.Diagnostics.diagnostic()}}


      


Prepares all resolved pages and their content streams for text extraction.

  



  
    
      
    
    
      validate_path(path, operation)



        
          
        

    

  


  

      

          @spec validate_path(term(), atom()) ::
  {:ok, String.t()}
  | {:error, {atom(), NativeElixirPdfUtilities.Diagnostics.diagnostic()}}


      


Validates a public file-extraction path before file access.

  



  
    
      
    
    
      validate_request(pdf, opts, operation)



        
          
        

    

  


  

      

          @spec validate_request(term(), term(), :extract | :extract_spans) ::
  {:ok, request()}
  | {:error, {atom(), NativeElixirPdfUtilities.Diagnostics.diagnostic()}}


      


Validates and normalizes a public text-extraction request.

  



  
    
      
    
    
      validate_scopes(contents, page_number)



        
          
        

    

  


  

      

          @spec validate_scopes([[instruction()]], pos_integer()) ::
  :ok | {:error, {atom(), NativeElixirPdfUtilities.Diagnostics.diagnostic()}}


      


Validates balanced graphics-state and text-object scopes across instruction streams.
The instruction lists are treated as one logical sequence so page scopes may
cross /Contents stream boundaries. Form XObjects should pass their single
instruction list separately because their scopes are independent.

  


        

      


  

    
NativeElixirPdfUtilities.Validators.WriterValidator 
    



      
Semantic validation and normalization for the low-level PDF writer.
Successful preparation returns pages and normalized metadata that the byte
writer can serialize without revalidating the page model.

      


      
        Summary


  
    Types
  


    
      
        context()

      


        Validated input consumed by the PDF byte writer.



    





  
    Functions
  


    
      
        prepare(pages, opts)

      


        Validates pages and writer options and normalizes document metadata.



    





      


      
        Types


        


  
    
      
    
    
      context()



        
          
        

    

  


  

      

          @type context() :: %{pages: [map()], metadata: map()}


      


Validated input consumed by the PDF byte writer.

  


        

      

      
        Functions


        


  
    
      
    
    
      prepare(pages, opts)



        
          
        

    

  


  

      

          @spec prepare(term(), term()) ::
  {:ok, context()}
  | {:error, {atom(), NativeElixirPdfUtilities.Diagnostics.diagnostic()}}


      


Validates pages and writer options and normalizes document metadata.
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