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DocShell turns Elixir module docs, Markdown guides, Livebook notebooks, release
notes, and OpenAPI documents into versioned JSON. Use the output in a
documentation site, in-product help, a search index, or a knowledge graph.
It also validates collections of those artifacts and assembles them into sites
for hosted rendering or static export. You supply the renderer, site structure,
and authorization policy.
The coordinated completion checklist
records implemented presentation settings, hosted publication pairs, reading-flow
projection and portable-artifact contracts, plus Phoenix Assets rendering and
preview adoption. Automated checks cover the contracts, regressions, independent
renderers and extracted packages. These APIs are included in DocShell 2.0.0.
DocShell owns portable validation;
Phoenix Assets owns framework/browser rendering; consumers retain source,
branding, authorization, deployment and native-reader responsibilities.
Installation |
Quick start |
Configuration |
Artifacts |
Portable sites |
Serving |
Tutorials
Installation
Add DocShell to mix.exs. Requires Elixir 1.20 or later.
def deps do
  [
    {:doc_shell, "~> 2.0.0"}
  ]
end
Add AshOaskit to generate OpenAPI from Ash domains, or Plug to serve artifacts
over HTTP:
def deps do
  [
    {:doc_shell, "~> 2.0.0"},
    # Derive the OpenAPI document from Ash domains
    {:ash_oaskit, "~> 0.4.5"},
    # Serve artifacts over HTTP
    {:plug, "~> 1.16"}
  ]
end
AshOaskit 0.4.5 is the current released adapter baseline and is already selected
by this checkout's development/test lock. Hosts install it explicitly; DocShell's
production requirements do not install AshOaskit. The
qualification record
distinguishes this resolution from new coordinated consumer proof.
Quick start
Build the artifacts:
mix doc_shell.build

This documents every module in the current application, reads Markdown under
guides/ and notebooks under notebooks/, and writes JSON to priv/doc_shell/.
No configuration is required.
To build without starting the application's supervision tree, use --no-start.
This compiles and loads the app spec without starting dev servers or sockets:
mix doc_shell.build --no-start

For release tasks or database ingestion, call the build from Elixir:
{:ok, result} =
  DocShell.Build.run(
    modules: [MyApp.Accounts, MyApp.Billing],
    guide_bases: ["guides", "handbook"]
  )
result holds :modules, :guides, :livebooks, :changelog, :openapi, and
:presentation. Source entries retain their ASTs in memory; the per-source
files omit those bodies, which are stored in content.json for entries included
in the presentation.
Optional projector backlinks remain in memory only.
Extraction stops at the first error and names the module or file at fault,
including the source file of a guide with broken frontmatter.
Configuration
Configure the :doc_shell application. Options passed to DocShell.Build.run/1
override application config, which overrides package defaults. Every key is
optional; the example below shows the available configuration groups.
config :doc_shell,
  # What to document
  modules: [MyApp.Accounts, MyApp.Billing],
  guide_bases: ["guides"],
  changelog_source: DocShell.Generate.Changelog.Sources.MarkdownFile,
  changelog_options: [],
  changelog_path: "CHANGELOG.md",
  livebook_base: "notebooks",
  member_metadata: ~w(since deprecated defaults delegate_to guard group equiv source_annos),
  collection: %{
    id: "my_app",
    title: "My App",
    version: "1.4.0",
    revision: String.duplicate("a", 40),
    tree_digest: "sha256:" <> String.duplicate("b", 64),
    artifact_dir: "priv/doc_shell/public",
    source_url: "https://example.invalid/my_app",
    edit_base_url: "https://example.invalid/my_app/edit/revision"
  },

  # Where it goes
  public_dir: "priv/doc_shell/public",
  private_dir: "priv/doc_shell/private",
  pretty: false,

  # Where the API description comes from
  open_api_adapter: DocShell.Generate.OpenApi.Adapters.AshOaskit,
  open_api_options: [],
  domains: [MyApp.Blog],
  title: "My API",
  api_version: "1.0.0",
  security_schemes: %{},

  # How it is presented
  presentation_source: DocShell.Presentation.StaticGenerator,
  path_builder: &MyApp.Docs.path/1,
  skip_empty: true,
  search_tokens: false
Canonical digests preserve Jason's number spelling and uppercase hexadecimal
control escapes. Readers whose number model loses those details must retain
the original canonical bytes; JSON.stringify alone is not equivalent proof.
Artifacts are written as compact canonical JSON. Set pretty: true to indent
them while debugging; decoded values and collection digests are identical either
way.
Member metadata and search
Module member metadata defaults to the keys ExDoc renders (since,
deprecated, defaults, delegate_to, guard, group, equiv,
source_annos). Some libraries attach far more: Spark stores every Ash code
interface's option schema under spark_opts. Set member_metadata: :all to
keep every key, or pass your own list of key names.
Set search_members: true to include module member names/arities, signatures and
parsed documentation in the containing page's search text. It defaults to false,
does not add member routes or change content ASTs, and does not override
skip_empty. Malformed member Markdown returns a module-tagged error.
OpenAPI and changelog sources
Without an OpenAPI adapter, the build emits a valid empty OpenAPI 3.1 document,
so openapi.json is always present. changelog_source defaults to reading
Markdown from changelog_path. A host can replace it with a graph, database,
CMS, or service adapter and pass source-specific changelog_options.
DocShell.Config documents each key and its default.
DocShell reads configuration only from :doc_shell. It does not infer settings
from Mix.Project or another application's environment.
Default API identity
The default OpenAPI 3.1 document includes info.title and the configured
api_version as info.version (default "0.1.0").
Configuration errors
Build.run/1 rejects malformed options and unknown per-call keys before
extraction. Unknown application environment keys remain ignored. Invalid guide
identities, titles, audience, and locale return errors naming the field and file.
Guide IDs and titles accept nonempty strings or numeric/boolean scalars.
Output destinations
Public and private output directories must be disjoint. The optional raw
OpenAPI destination must lie outside both. Conflicting paths fail before
extraction or writes; use dedicated directories without symlink aliases.
Failed builds and recovery
Builds stage JSON and back up existing files before publication.
	Event	What happens
	Publication fails	Rollback restores previous files, including deleted artifacts.
	Rollback fails	The error reports retained backup paths.
	Process or machine crashes	Recover retained backups and remove stale .doc-shell-build.lock directories before rebuilding.

Stale artifact removal shares the write transaction's locks and rollback.
Artifact.Transaction.write/2 accepts delete: [path] and rejects duplicate
paths, directories, and symlinks.
Files publish individually. Cache reloads validate generation IDs and keep the
last complete snapshot. Use dedicated output directories without external
writers or symlink aliases.
What comes out
priv/doc_shell/
├── public/
│   ├── manifest.json
│   ├── navigation.json
│   ├── search-index.json
│   ├── content.json
│   ├── openapi.json
│   ├── collection.json  # present when :collection is configured
│   ├── modules.json
│   ├── guides.json
│   ├── livebooks.json
│   └── changelog.json
└── private/
    └── manifest.json
Every file is wrapped in a versioned envelope:
{
  "schema_version": "doc-shell/v2",
  "generated_at": "2026-08-05T09:12:44.000000Z",
  "generation_id": "Lve95gjOVATpfV8EL5X4nx",
  "data": {}
}
Every file from one build carries the same opaque generation_id. Runtime
caches use it with each directory's manifest to reject a partially observed
build instead of combining artifacts from different generations.
Markdown from every source becomes the same recursive node shape, so a renderer
writes one walker rather than one per source:
{"tag": "p", "attrs": {}, "content": ["text"], "meta": {}}
Text nodes are bare strings; everything else is a map with all four keys always
present. The AST preserves raw HTML tags, attributes, and link destinations.
Renderers must allow-list tags and attributes, validate URL schemes, and escape
text for their output context before rendering untrusted documents.
Files are compact canonical JSON (sorted keys, no insignificant whitespace)
unless the build sets pretty: true.
Read the files that match your use case:
	File	Contains
	navigation.json	Page links and module member references
	search-index.json	Search text and filters
	content.json	Parsed page bodies, keyed by document ID
	modules.json	Module metadata and member documentation
	guides.json, livebooks.json, changelog.json	Source identities and metadata

Source indexes include entries filtered out of presentation, so they can also
support coverage reports. Module member references contain id, title,
anchor, and kind. Their documentation, signatures, metadata, and doc_state
("present", "hidden", or "none") live in modules.json.
These shapes are public API. The
artifact contract notebook covers every
file and field.
	Upgrading from v1: rebuild the artifacts. Readers reject doc-shell/v1.
Version 2 moved member documentation out of navigation and made member
metadata an allow-list by default.
	Adding sources: v2 permits new source indexes and open kind strings.
Generic consumers must ignore unknown files and kinds; selective consumers
can read only their supported artifacts.
	Changing existing fields: removing an artifact or removing, renaming, or
retyping a field requires a schema-version change and coordinated releases.

Portable sites
A doc-shell/v2 collection identifies documentation from one source. A
doc-shell-site/v1 value selects pages and gives them routes and navigation.
This lets several packages share a site while the host controls its structure.
Site-ready collections
Set :collection when another site will import this build. Supply a stable
lowercase id, source revision, verified tree digest, and source/edit URLs.
DocShell records these values without running Git or fetching URLs.
The build adds collection.json to the public manifest. Its
doc-shell-collection/v1 payload contains the portable descriptor, source
provenance, artifact SHA-256 digests, and aggregate content_digest. The local
artifact_dir stays out of the portable descriptor.
Collection.load/1 validates the files and qualifies document IDs as
collection_id:document_id. It starts no application and makes no network
request.
Import limits
Override these defaults through Collection.load/2 or load_many/2:
	Option	Default	Applies to
	max_file_bytes	32 MiB	Each file
	max_total_bytes	2 GiB, including the manifest	Each collection
	max_artifacts	256	Each collection
	max_sources	100,000	Each collection
	max_json_depth	64	Each collection
	max_collections	256	Each call

Limits must be positive integers. Byte and nesting checks run before decoding;
duplicate JSON keys are rejected.
Import requires a stable caller-owned directory. Checksums verify internal
consistency; the caller verifies source authenticity. Path checks reject
symlink roots and .. traversal but cannot protect against a concurrent hostile
writer.
For path rules, document identity, and custom projector requirements, see the
collection integrity contract.
Optional descriptor metadata is covered in the
collection descriptor reference.
Project a site
Load exact collection artifacts first:
{:ok, core} = DocShell.Generate.Collection.load(core_descriptor)
{:ok, api} = DocShell.Generate.Collection.load(api_descriptor)
Then project them through host policy:
{:ok, site} =
  DocShell.Presentation.SiteProjector.project(
    collections: [core, api],
    source: MyApp.Docs.SiteSource,
    source_options: [title: "My documentation"],
    profile: "public",
    canonical_origin: "https://docs.example.com"
  )
MyApp.Docs.SiteSource implements one callback. The responsibilities are:
	Component	Responsibility
	Host site source	Select documents; declare routes, navigation, redirects, locales, visibility, and source/edit links.
	DocShell projector	Validate declarations; resolve links and anchors; derive breadcrumbs, reading order, search records, and cohort digest.
	Renderer	Turn the validated Site into output.

Automatic previous/next links stay within the same locale, audience set and
nearest navigation group. Hosts may declare explicit cross-section relationships
or disable a link, including on a page omitted from navigation. Navigation
badges are nonempty text (at most 256 UTF-8 bytes); collapse state is boolean
and applies only to groups.
Use DocShell.Presentation.SiteSource.Default for flat routes. Source and edit
URLs follow the host's declarations; DocShell does not invent forge URL shapes.
The projected Site contains no session, authorization callback, framework
component, or deployment setting.
Hosted API pairs
A host serving a graph-backed narrative beside an OpenAPI reference can call
DocShell.Presentation.HostedPair.validate(presentation, openapi, expected)
before invoking a renderer. The presentation's :publication field and
OpenAPI's "x-doc-shell-publication" extension must both match the host's
expected doc-shell-publication/v1 binding, including source view, graph position,
locale, release and disclosure surface. Missing, mixed and stale pairs refuse.
The host authenticates the request and supplies immutable source declarations;
DocShell checks consistency without fetching or authorizing either input.
This API is available in DocShell 2.0.0. See the
hosted pairing contract.
Shared presentation data
A site source may return an optional "presentation" object. The default source
accepts the same object through source_options: [presentation: settings].
DocShell.Presentation.Settings.validate/1 validates brand/footer text and links,
control labels, locale/release destinations, SEO metadata, and robots.txt rules.
The projector preserves these choices in site.presentation; static export
passes them unchanged as context.presentation to page and not-found renderers.
settings = %{
  "brand" => %{"label" => "Example", "href" => "/docs/"},
  "labels" => %{"search" => "Search examples"},
  "locales" => [%{"id" => "en", "label" => "English", "href" => "/docs/", "current" => true}],
  "metadata" => %{"description" => "Example documentation", "robots" => ["index", "follow"]},
  "robots" => %{"allow" => ["/docs/"], "disallow" => ["/drafts/"]}
}

:ok = DocShell.Presentation.Settings.validate(settings)
These settings are available in DocShell 2.0.0. Empty settings
preserve defaults. Destinations must be root-relative or HTTP(S) URLs; invalid
structures, conflicting indexing tokens, duplicate selectors and oversized
values fail before renderer invocation. Hosts supply translations and release
routes. Renderers choose which labels they recognize and own their visual controls.
Page presentation data
A page declaration may supply a banner with label, text and an optional
href, or a hero with a required title, optional tagline/description,
ordinary link actions, and an image (asset logical name and alt text).
DocShell.Presentation.PageDecorations.validate/2 validates these closed records.
Text has a 4096-byte UTF-8 bound; links and assets follow the shared settings policy.
A banner needs at least a label or text. Renderers own the visual presentation.
Use metadata["seo"] for page-specific description, Open Graph image and robots
choices using the shared metadata shape. Invalid reserved metadata fails projection;
other inert metadata remains host data. Site declarations must be JSON-encodable:
callbacks cannot silently become inspected text. The page byte limit includes the
complete record and final projected relationships, in addition to AST checks.
Renderer contract
A renderer implements DocShell.Presentation.Renderer: render a page and the
not-found page, return local assets, and declare capabilities.
Capability values say whether a feature has a semantic fallback, browser enhancement, or connected
live state.
Static export rejects live-only requirements; unsupported optional
features are allowed only when the projected fallback digest still matches.
The package includes the renderer contract and conformance fixture. Visual
renderers live in separate packages, keeping their frameworks and styling
dependencies out of DocShell's dependency graph.
Static export
Pass the validated site to a renderer implementation:
{:ok, manifest} =
  DocShell.Presentation.StaticExporter.export(
    site: site,
    renderer: MyDocs.HtmlRenderer,
    destination: "_site/docs",
    canonical_origin: "https://docs.example.com"
  )
The exporter:
	Validates renderer capabilities and HTML, hashes local assets, and builds the
search index.
	Checks links and byte/file limits, then stages the complete tree.
	Replaces the destination with page routes, redirects, and supporting files.

Supporting files include 404.html, site-manifest.json, sitemap.xml,
robots.txt, llms.txt, and llms-full.txt. Export starts no host application,
runs no external build tool, and makes no network request.
The built-in DocShell.Presentation.SearchAdapter.JSON emits deterministic local
records and provides query/3 as the reference filtering behavior. A different
build-time adapter can produce another local index from the same records.
The site publication notebook is a complete
executable example with a small host source and renderer.
External artifact blocks (experimental)
ArtifactProfile, ArtifactBlock, ArtifactLimits, and ArtifactAdmission provide an
experimental static subset for typed external artifacts.
	Pass :artifact_options explicitly with profiles, original manifests, checked
projections, assets, v2 capabilities, and caller constraints.
	Packaged priv/contracts/artifact-contracts-v1.schema.json defines the
structural records; artifact-conformance-v1.json supplies frozen synthetic
chart/drawing vectors with independent canonical bytes and expected receipts.
Runtime checks additionally enforce UTF-8 byte limits, unique IDs, references,
original-byte hashes and producer validation. These fixtures are not external
producer or native-reader qualification.
	Pass positive resource overrides as artifact_options: [limits: [...], ...]
or the :limits option to ArtifactBlock.project/2 and project_many/2.
All page/input limits and advertised-byte integrity checks run before profile
callbacks. A batch loads each descriptor once after every page passes preflight.
Site page/depth limits still apply; a failure preserves prior published output.
	Each presentation declares its own runtime requirements. Setting
%{"reader_mode" => "file"} selects file-relative assets; web mode preserves
existing site URLs. Manifest asset URLs are relative to the manifest file;
its map contains only selected artifact assets.
	Artifact generation and interaction belong to the producer and host.
Independent Svelte/HEEx archive readers pass the recorded automated browser,
print and offline/file tasks. Producers and native applications retain their
own algorithms and deployment validation.
	Artifact bindings resolve only textual document IDs. A JSON array/object or
numeric/boolean attrs.id cannot create a target that a reader will not render.
	Artifact fallbacks reject child content under void br elements so required
text cannot disappear during HTML rendering.
	Runtime requirements are sets: reordering a variant or capability runtime
list does not change admission.
	Renderers can use ArtifactBlock.verify_receipt/3 to check an existing receipt
against its page, fallback, selection and runtime declarations without callbacks
or renegotiation. This does not re-establish producer meaning or authenticity.
Static renderer context supplies selected original media as
artifact_assets[logical_name] records with media_type and base64; the
renderer still checks supported media formats and byte integrity.
	Script-free export checks MIME types without regard to case or parameters
and rejects browser-recognized JavaScript aliases before publication.

See the capability contract and
delivery plan.
This static subset does not establish independent reader or target conformance.
Artifact guarantees
	Area	Guarantee
	Document IDs	Nonempty and unique across all sources, including filtered entries. Duplicate errors name both sources.
	Content	Recursive ASTs and string-keyed JSON metadata are validated before writes. Check node lists with DocShell.Ast.valid?/1.
	File writes	Random, exclusively created temporary files prevent collisions between BEAM instances. Rename publishes each complete file.
	Metadata	JSON scalars keep their types; converted-key collisions return errors.
	Source encoding	Invalid UTF-8 returns an error identifying the source file.
	Search text	Inline text stays joined; blocks add separators; image alt text is searchable.
	Paths	Calculated once for navigation and search. Default paths percent-encode kind and ID as URL segments.

Use DocShell.Json.Canonical.encode/1 and digest/1 for checked serialization
and hashing. Collection.digest/1 raises ArgumentError for invalid input.
Fixtures ship in priv/contracts/canonical-json-v1.json.
DocShell.Json.Depth.check/2 bounds container nesting in original JSON bytes
before decoding; it is a depth check rather than syntax validation.
The artifact contract notebook covers
normalization, legacy envelopes, concurrent writers, and custom paths in detail.
The usage rules explain checked
normalization and legacy stringify/1 behavior.
Sources
Each extractor can be used on its own:
	Extractor	Reads
	DocShell.Generate.ExDoc	English documentation from compiled BEAM docs, including hidden/absent documentation metadata.
	DocShell.Generate.Guides	Markdown with optional YAML frontmatter for titles, audience, locale, and renderer metadata.
	DocShell.Generate.Livebooks	.livemd notebooks.
	DocShell.Generate.Changelog	Release notes through a source adapter; defaults to CHANGELOG.md.
	DocShell.Generate.OpenApi	API descriptions through an OpenAPI adapter.

Changelog adapters can read from a graph, database, CMS, or service without
changing the artifact contract. The Markdown parser supports git_ops and Keep a
Changelog headings, parenthesised or hyphenated dates, inline/reference/absent
version links, and SemVer prereleases.
Guide line endings
YAML frontmatter accepts LF, CRLF, and CR line endings, including a closing
--- delimiter at end of file.
Markdown titles
Guide and notebook titles come from the first top-level parsed H1, including
Setext headings. Inline formatting is flattened, and headings inside code
examples are ignored. Explicit guide frontmatter titles still take precedence.
Explicit titles avoid a separate title parse. Otherwise, unfenced guides and
notebooks reuse the body AST. Fenced input gets a separate title parse so
malformed closing fences cannot expose code comments as page headings.
Changelog source validation
Every changelog source entry must be a valid entry map; nil and other invalid
entries return {:error, {:invalid_changelog_entry, entry}}.
Changelog Markdown context
Changelogs are parsed as complete Markdown documents before splitting on
top-level release headings. Code examples remain within their release, and
reference links resolve across the whole document. Parse errors in any part
of the source return a source-tagged error.
OpenAPI
Choose an adapter for your OpenAPI source. The build calls the adapter; each
adapter handles its source library. Three are included:
	Adapter	For
	Adapters.AshOaskit	Ash domains, via AshOaskit
	Adapters.OpenApiSpex	An existing OpenApiSpex module
	Adapters.RawJson	A map, or a JSON file on disk

Both library-backed adapters resolve their dependency at runtime. Hosts install
the library they use. A custom adapter implements one callback; see the
OpenAPI adapters notebook.
OpenAPI version support
Raw and custom adapters accept OpenAPI 3.0, 3.1, and 3.2 documents without
rewriting their fields. Validation checks the version and unambiguous JSON
encoding; source libraries own schema validation. The default document remains
OpenAPI 3.1.
Optional integration dependencies
Plug is an optional package dependency because web modules compile against it.
AshOaskit is a development/test fixture; hosts using its runtime adapter install
AshOaskit themselves. Core consumers do not resolve its dependency tree.
Serving it
Serve the JSON files with a static file handler, or use the optional runtime
cache when you need authorization or updates without a redeploy.
When documentation is not uniformly public, or should update without a
redeploy, add the cache to your supervision tree:
children = [
  {DocShell.Web.Cache, dir: "priv/doc_shell/public"}
]
and mount the plug:
forward "/docs/api",
  to: DocShell.Web.Plug,
  init_opts: [gate: &MyApp.Auth.allow_docs?/1]
The :gate option accepts a unary function or an MFA tuple. Return :ok or
true to allow a request. The host handles sessions, roles, and tenancy.
For private documentation:
	Base the gate on server-validated request state. Client route guards, audience
queries, and unvalidated browser values are not authorization.
	Keep public and private caches/routes separate unless the host can prove
complete authorization partitioning.
	To use an existing controller pipeline, call DocShell.Web.Controller.show/2
after the pipeline's authorization checks.

The serving artifacts notebook walks
through static serving, runtime caching, reloads, gates, and controller usage.
Supervising named caches
A cache child specification uses its registered name as its child ID. Multiple
named caches can be listed directly in one supervision tree.
Cache ownership
Only the cache process writes to ETS; readers can fetch concurrently.
	Operation	Behavior
	Individual fetch	Consistent on its own. Separate fetches may cross a reload.
	Cache.snapshot/2	Caller-owned copy of one generation, including the manifest. Remains valid after reloads and retains that copy in caller memory.
	Cache.reload/2	Publishes a validated generation; failed reloads preserve the previous snapshot.

A snapshot returns {:ok, %{generation_id: id, artifacts: envelopes}}.
Snapshot calls queue behind reloads.
Both reload and snapshot default to a 5,000 ms timeout and follow
GenServer.call/3: timeouts or unavailable processes exit the caller. Timing
out does not cancel a reload.
A new build needs a new generation ID. Reusing the active ID with changed
envelopes returns {:error, {:generation_id_reused, id}}; identical envelopes
are a no-op.
HTTP response caching
Encoded JSON and ETags are prepared when the cache publishes a generation.
	Request	Response
	GET or HEAD	Shared headers; matching If-None-Match returns 304 after authorization.
	Other methods	405 with Allow: GET, HEAD.

The host controls Cache-Control and Vary.
Graph-backed hosts
Hosts that ingest documentation into a database or knowledge graph do not need
the files at all:
{:ok, result} = DocShell.Build.run(write: false, modules: [MyApp.Accounts])
To serve documentation back out of that store, implement
DocShell.Presentation.GraphProjector and point the build at it:
config :doc_shell, presentation_source: MyApp.Docs.GraphProjector
DocShell validates the projector's types, content, metadata, and document
references before writing. The
graph presentation contract
covers ID uniqueness, shared paths, navigation groups, and backlinks.
The host must:
	Supply one already-authorized projection with exact repository revisions.
DocShell does not discover repositories or combine graph stores.
	Construct public and internal projections separately. Renderer-side filtering
is not an authorization boundary.
	Pair API reference with the same admitted source view, graph position, locale,
release, and disclosure surface as the presentation. The host validates the
session, organization, and disclosure decision.

A hosted graph needs no collection per repository. Collections and cohorts are
used for the separate portable site workflow.
A build's generation_id does not bind independently supplied hosted inputs.
Use the publication pair check
before rendering such an API reference. DocShell 2.0.0 includes this API; 1.0.0 does not. Never attach a process-global current OpenAPI document to an older
or differently authorized presentation.
Try it interactively
Run the tutorials in Livebook to inspect real build output. Start with the
build pipeline:
[image: Run in Livebook]
	The Build Pipeline:
Follow one build from source files to generated artifacts.
	Artifact Contract:
Inspect the public JSON shapes, envelopes, manifests, and presentation indexes.
	OpenAPI Adapters:
Work through the default document, shipped adapters, custom adapters, and validation errors.
	Serving Artifacts:
Walk through static serving, runtime caching, reloads, gates, and controller usage.
	Publish a Portable Site:
Load a collection, project routes and navigation, then publish a static site.

Development
The site implementation plan separates
implemented core behavior from independent renderer qualification. It records
the executable evidence for collection loading, site projection, renderer
admission, search, static publication, and packaged consumers.
mix setup        # fetch and compile
mix test         # run the suite
mix test.cover   # run the suite with coverage
mix lint         # format check, credo, dialyzer
mix check        # the full quality gate
mix ci           # setup + lint + coverage in one pass
mix docs         # build the documentation
mix bench        # run the benchmarks
mix bench.collection # measure collection preparation and complete import
mix bench.site   # measure site projection and staged static export
scripts/notebook_smoke.py # execute tutorial cells against this checkout
scripts/consumer_smoke.sh # verify the built package in fresh consumers

Quality checks
mix check runs formatting, --warnings-as-errors compilation, strict Credo,
documentation and typespec coverage, tests with coverage, dependency
advisories, Dialyzer, and a compile with the optional dependencies removed.
CI also executes the notebooks and packaged consumer checks. It runs tests and
coverage on Elixir 1.20 with OTP 28 and 29, with the remaining quality checks on
Elixir 1.20.
The local gate disables automatic retry-only mode: every mix check runs all
configured checks unless you explicitly request a narrower run.
Package consumer checks
Packaged consumer tests unpack a Hex archive into fresh projects. They check
canonical fixtures, multi-release build/import, and cache snapshots for core,
Plug, and Ash hosts without changing this repository's dependency lock or
release refs.
scripts/consumer_smoke.sh # locked dependency set (the CI default)
DOC_SHELL_DEPENDENCIES=unlocked scripts/consumer_smoke.sh
DOC_SHELL_DEPENDENCIES=minimum scripts/consumer_smoke.sh

	Consumer	Selected minimum runtime dependencies
	Core and Plug	EarmarkParser 1.4.8, YamlElixir 2.11.0, Jason 1.4.0
	Ash	Same, except Jason 1.4.5 for compatibility with Decimal 3

EarmarkParser 1.4.8 is its earliest published 1.4 release. Optional/transitive
dependencies are solver-selected. This checks selected minima, not every
historical dependency combination.
Old EarmarkParser releases emit upstream deprecation warnings on modern Elixir.
Those warnings are not suppressed; DocShell compiles with warnings as errors.
Documentation and benchmarks
mix docs emits HTML, Markdown, and EPUB. The Markdown formatter is what
produces doc/llms.txt and a .md file per module for machine readers.
mix bench writes Markdown reports to bench/output/, which are published as
the Performance section of the documentation.
The collection suite measures 1,000–16,000 documents with preparation outside
timed work and reports elapsed time and BEAM allocation (not peak RSS). Its CI
smoke mode is console-only. Measurements are diagnostics, not timing assertions.
The site suite measures projection and full static replacement for 10–500 pages,
including search serialization and output validation. Renderer work is a small
fixed fixture; the numbers characterize the portable pipeline, not browser paint.
See CONTRIBUTING.md for setup, code standards, and the release
process.
AI coding tools working in this repository should read AGENTS.md. Package
consumers can ingest usage-rules.md through the Hex
usage_rules ecosystem.
License
MIT. See LICENSE.md.


  

    DSH.01: Portable documentation sites

Specification version: 0.4.0. Contract: accepted. Collection loading, core site
projection, renderer admission, search, and static publication are implemented.
Hosted presentation/OpenAPI pair validation and the additive presentation
settings are implemented in the checkout. Named local archives have independent
Svelte/HEEx/hosted renderer evidence in the implementation plan.
The implementation plan records executable evidence; this specification states
the required behavior and does not treat core tests as renderer qualification.
The coordinated completion checklist
records implemented upstream and Phoenix Assets behavior, exact local archive
evidence and consumer ownership. Library completion uses automated tests;
human verification and consumer deployment checks are not prerequisites. Checkout
implementation and local qualification do not establish registry publication.
Purpose
DocShell turns documentation sources into a versioned, renderer-neutral
corpus. This specification defines how to combine several corpora into one
documentation site and publish it through an application route or static files.
The core package owns document identity, source provenance, site projection,
route and link validation, search records, deterministic manifests, and the
static-export protocol. It does not own a framework, visual brand, deployment
provider, source repository list, or host authorization policy.
doc-shell/v2 remains the extraction artifact contract. Site publication is a
separate doc-shell-site/v1 contract built from one or more validated
doc-shell/v2 corpora. A site renderer consumes the site contract and does not
need to know whether content came from BEAM documentation, Markdown, Livebook,
OpenAPI, or a graph projector.
A site-ready doc-shell/v2 corpus adds collection.json to its public
manifest. This is an additive source artifact permitted by the v2 contract.
Existing generic consumers ignore it; a DSH.01 collection importer requires it.
Existing foundation
The existing extraction pipeline provides:
	DocShell.Build extracts module documentation, Markdown guides, Livebooks,
release notes, and OpenAPI into one generation of doc-shell/v2 artifacts.
	DocShell.Presentation.Source projects navigation, search, and content.
	DocShell.Artifact.Transaction publishes a generation through staged writes
and rollback.
	DocShell.Web.Cache can serve a validated generation without making the
extraction pipeline a runtime requirement.

These artifacts are inputs to the site contract. The implementation below adds
multi-corpus projection and static publication without changing the extraction
format. Renderer parity still requires evidence from independent renderer
packages.
Ownership boundaries
	Concern	Owner
	Extracting one application's documentation	DocShell.Generate
	Validating and importing an existing artifact corpus	DocShell.Generate.Collection
	Binding exact source identities into a cohort	DocShell.Generate.Cohort
	Producing pages, navigation, search, routes, and provenance	DocShell.Presentation.SiteProjector
	Rendering a page to HTML or another output	A DocShell.Presentation.Renderer implementation
	Writing a complete static site atomically	DocShell.Presentation.StaticExporter
	Framework components and browser integration	A separate renderer package
	Branding, taxonomy, authorization, and deployment	The host

Renderer-neutral settings may carry validated host identity, links, labels and
locale/release choices. Hosts choose that content and those destinations;
DocShell validates their shape and relationships, while renderer packages own
controls, snippets/slots, CSS, SEO markup and visual previews. Native readers,
producer geometry, repository discovery, product workflows and disclosure
decisions remain outside both library implementations. A hosted pair check
compares declared bindings; it cannot authenticate or authorize them.
The doc_shell Hex package must not gain Phoenix, LiveView, Svelte, Astro,
React, a CSS framework, Node, a browser, a network client, or a hosted search
service as a required dependency. Optional tools may implement public
behaviours from another package.
Hosted graph projection boundary
DocShell.Presentation.GraphProjector is a presentation port, not a graph
database client or source-cohort manager. A host may index one repository, a
monorepo with many components, or an authorized set of several repositories.
The host resolves that topology, pins exact revisions, applies authorization
and disclosure policy, and projects the resulting store before DocShell is
called.
DocShell receives one renderer-neutral presentation from the host callback. It
does not discover repositories, infer current revisions, compile dependencies,
merge graph stores, fetch HexDocs, or remove private records from a broader
result. A host that needs public and internal sites constructs two independently
authorized projections; it must not pass an internal projection to DocShell and
expect the renderer to hide private content.
The hosted doc-shell/v2 path and the portable collection/site path are related
but distinct:
	a hosted graph-backed application may serve one validated doc-shell/v2
presentation directly from its own store;
	DocShell.Generate.Collection represents one portable extracted corpus; and
	DocShell.Generate.Cohort and the doc-shell-site/v1 contract combine
portable collections for static or application-neutral publication.

The hosted path needs no collection per repository or component. For both
paths, the host authenticates and admits sources before rendering; DocShell
does not make authorization decisions.
Hosted API pairing
DocShell.Presentation.HostedPair.validate/3 checks a typed graph presentation
and an OpenAPI document against the expected publication binding supplied by the
host. The presentation carries :publication; OpenAPI carries the extension
"x-doc-shell-publication". Both contain this string-keyed object:
{"schema_version":"doc-shell-publication/v1","publication_id":"snapshot-1","source_view":"view-1","graph_position":"position-1","locale":"en","release":"v1","disclosure_surface":"public"}
All fields are required, nonempty opaque strings of at most 4096 UTF-8 bytes.
Unknown keys and versions refuse. The schema and shared fixture ship in
priv/contracts/publication-binding-v1.schema.json and hosted-pair-v1.json.
Both bindings must equal the host's expected binding before existing graph
presentation and OpenAPI shape validation completes. This rejects missing,
mixed, cross-surface and mutually consistent but stale pairs when the host
expects another publication. Errors identify the input and field without
returning private values.
A matching operation ID, API version or opaque publication ID alone is
insufficient. The host authenticates the session, admits the inputs, supplies
the expected source view and maintains immutable publication identities.
DocShell neither authenticates those declarations nor detects a host that
relabels altered source data with a reused binding. Public and internal views
remain separate host-admitted pairs. Existing unpaired presentations stay valid;
hosted API integrations must use pair admission before renderer consumption.
No repository discovery or synthetic collections are needed for this path.
Source collection contract
Collection descriptor
DocShell.Generate.Collection accepts a descriptor with these required fields:
%DocShell.Generate.Collection{
  id: "example_core",
  title: "Example Core",
  version: "1.4.0",
  revision: "40-character source revision",
  tree_digest: "sha256:...",
  artifact_dir: "/build/input/example_core",
  source_url: "https://example.invalid/example_core",
  edit_base_url: "https://example.invalid/example_core/edit/<revision>"
}
id is a stable lowercase identifier. revision, tree_digest, and
artifact_dir bind the imported documentation to source bytes. source_url
and edit_base_url are inert metadata; DocShell never fetches them. Optional
metadata includes package name, license expression, default locale, audience,
repository-relative source root, and a host-defined status.
DocShell.Build accepts the same source identity through an optional
collection: configuration. When present, it writes collection.json with
the normalized identity, repository-relative paths and SHA-256 digests for
every extracted source, canonical digests of every source index payload, and a
canonical aggregate content_digest.
Module entries identify the module and
digest of the extracted BEAM documentation record. DocShell records a supplied
revision and tree digest but never invokes Git to discover or verify them; the
caller that checks out source owns that verification.
Site-ready collections store normalized relative source paths and reject paths
outside the supplied source root, missing source identities, ambiguous source
ownership, and a collection descriptor that differs from collection.json.
Absolute input filenames inside the source root may be normalized during build;
absolute paths in a portable artifact are rejected. A current-schema corpus
without collection.json remains readable through the artifact APIs but
cannot satisfy DSH-S01 provenance. Previous doc-shell/v1 envelopes must be
rebuilt before a v2 reader can accept them.
Collection loading must:
	read the public manifest first;
	reject an unsupported schema version, mixed generation, missing or unlisted
artifact, path escape, symlink escape, and digest mismatch;
	preserve unknown source kinds and JSON metadata;
	qualify every document identity as {collection_id}:{document_id};
	retain the unqualified identity for source and edit links; and
	perform no network request and start no application process.

Collection integrity and compatibility
Document identity and file identity are different. Every source document ID is
nonempty UTF-8 and unique across the entire corpus, including filtered entries
and the synthetic OpenAPI document whose ID is openapi.
A Markdown changelog
produces several release records from one file: those distinct changelog IDs may
share a normalized source path. Two independently extracted guide/notebook files
must not claim the same normalized path.
Provenance records correspond exactly
to admitted source records; missing, repeated, or orphaned records are errors.
The existing source indexes omit ASTs. A collection build may therefore use a
custom presentation only when each extracted AST can be reconstructed from
content.json (an omitted empty AST reconstructs as []). A projector that
changes or drops nonempty source content fails before publication. Do not restore
filtered content to public output implicitly. A future alternative source-body
artifact requires an explicit additive design and exposure policy.
Unknown manifested artifacts remain available unchanged under artifacts.
An artifact referenced by source provenance must use the generic v1 source-index
entry shape and is validated and qualified like known source indexes. Unknown
kind values are preserved. Presentation and manifest artifacts cannot be
misrepresented as source indexes. Known source indexes and OpenAPI require
complete provenance even when their records have no filesystem paths.
Imported data is validated structurally before lookup or qualification: source
indexes contain entry maps, OpenAPI contains a map with a supported version,
content contains recursive AST lists, and every source reference resolves.
Checksums prove internal consistency, not source authenticity. Verification of
the checkout revision and tree digest remains the caller's responsibility.
Canonical digest contract
Canonical JSON sorts object keys by UTF-8 byte order, preserves array order and
JSON scalar types, and emits compact Jason-compatible JSON strings and numbers.
No Unicode normalization, timestamp, or generation ID is introduced. This is the
DocShell canonical format, not a claim of RFC 8785 conformance. Shared fixtures
record input values, canonical bytes, and lowercase SHA-256 digests.
JSON encoding must reject collisions such as atom :id and string "id" keys.
Public checked encoding/digest operations return tagged errors. The existing
Collection.digest/1 convenience function returns a string for encodable values
and explicitly documents its raising behavior for invalid inputs. Build and
import boundaries must use checked operations rather than leaking exceptions.
Filesystem and publication boundary
Projection/body equality is type-strict, including JSON integer versus float
values. An embedded index AST, when supplied, must exactly match reconstructed
content. The synthetic OpenAPI source never owns a document AST in content.json.
Collection import applies these filesystem rules:
	Reject symlinked roots, including trailing-slash and /. spellings,
symlinked components below a trusted existing parent, and symlinked artifact files.
	Trust existing ancestors of the current working directory and system temporary
directory, including platform aliases such as macOS /var.
	Reject parent (..) traversal in an import root.
	Bound reads before decoding.

Import requires a stable directory owned by the caller. Portable path-based
filesystem APIs do not provide a sandbox against a hostile process replacing
directories concurrently.
Stale optional artifact removal is a transaction operation. It uses the same
directory locks, backup, publication, and rollback lifetime as writes. A returned
publication failure restores previous bytes or reports retained recovery paths.
Post-commit cleanup must never delete an artifact from another build. Individual
file renames provide generation consistency for validating readers, not a
power-loss-safe transaction or an atomic multi-file filesystem snapshot.
Foundation quality requirements
Preparation and import must not repeatedly append to growing lists or scan a
whole source index for each record. Validate and index identities once, use
linear collection passes, and keep map-key sorting confined to canonicalization.
Benchmarks exercise increasing corpus sizes and record elapsed time and memory.
All file extractors reject invalid UTF-8 with source-tagged errors before Markdown
parsing. Presentation ordering uses kind, title, then ID, including equal-title
fixtures. Presentation validation rejects empty/duplicate identities and
inconsistent document references while allowing explicit navigation groups and
external links. Optional member-document search is explicit configuration.
For the existing presentation contract, groups are navigation items with children
(their path may be empty), and external links use absolute HTTP(S) URLs.
Local navigation leaves and search results require a content key. Navigation and search
each have unique IDs; a shared ID has the same path. Content may be absent from
both indexes.
Backlink targets require content; their origins may be outside this
corpus, but known origin paths must agree. AST extension fields remain native JSON.
Cache fetches are individually consistent. A caller that needs several artifacts
from one generation uses an explicit snapshot API; successive independent fetches
may cross a reload. Reload timeouts are configurable and old snapshots survive
failed reloads. No host authorization or renderer policy moves into the library.
Qualification includes multi-release changelogs, custom projectors, reserved IDs,
unknown source artifacts, malformed JSON values, equal sort keys, path spellings,
transactional deletion, and concurrent cache readers.
Property generators must
retain valid edge cases rather than exclude them to make invariants pass. Package
consumer checks run meaningful artifact round trips and separately exercise
locked, unlocked, and selected minimum dependency sets without modifying the
repository lockfile, release refs, or GitHub workflow topology.
An absent private corpus is valid. A supplied private corpus requires a
separate explicit input and cannot enter a public site by inheritance from the
public descriptor.
For a graph-backed hosted projection, the equivalent rule is stronger: the
private repository/view must be absent from the public host projection before
navigation, search, backlinks or content are constructed. Renderer-side
filtering is not a disclosure boundary.
Resource limits
Collection import accepts keyword limits through Collection.load/2 and
load_many/2, validated by DocShell.Generate.Collection.Limits:
	Resource	Default maximum	Scope
	File size	32 MiB	Per file
	Total input bytes, including the manifest	2 GiB	Per collection
	Manifested artifacts	256	Per collection
	Source records	100,000	Per collection
	Collections	256	Per call
	JSON container nesting	64	Per collection

File bytes and nesting are checked before decoding. Byte, file, and source
budgets apply per collection; they do not bound aggregate retained memory in
load_many/2. No unlimited sentinel is accepted. Duplicate JSON object keys fail
rather than taking a parser-dependent first/last value.
Site operations accept a DocShell.Presentation.Limits value. Defaults are
large enough for an ecosystem site and finite:
	Resource	Default maximum
	Collections	256
	Pages across a site generation	100,000
	UTF-8 bytes in one page AST	8 MiB
	AST nesting depth	64
	Navigation depth	16
	Qualified ID or anchor bytes	512
	Route or URL bytes	2,048
	Redirects	100,000
	Static output files	250,000
	One generated file	32 MiB
	Complete static output	2 GiB

Hosts may lower limits. Raising one requires an explicit option and cannot
exceed the VM/filesystem integer range. Limit failures identify the resource,
observed value and admitted maximum and leave the previous artifact tree
unchanged.
Cohort descriptor
DocShell.Generate.Cohort is an ordered list of collection descriptors plus a
site-profile identifier. The cohort digest is SHA-256 over canonical JSON of
the normalized descriptors, their artifact content digests, and the selected
site profile. Timestamps, absolute workspace paths, random generation IDs, and
output directories are excluded.
Every site artifact carries both:
	generation_id, which distinguishes one publication attempt; and
	cohort_digest, which proves the source and configuration content.

Two builds from identical source corpora and site configuration may have
different generation IDs, but must have the same cohort digest and identical
payload bytes after envelope fields are removed.
Site model
DocShell.Presentation.SiteProjector.project/1 returns a
DocShell.Presentation.Site containing:
%DocShell.Presentation.Site{
  schema_version: "doc-shell-site/v1",
  cohort_digest: "sha256:...",
  profile: "public",
  title: "Example documentation",
  base_path: "/",
  default_locale: "en",
  locales: ["en"],
  pages: %{"example_core:intro" => %DocShell.Presentation.Page{}},
  routes: %{"/start/" => "example_core:intro"},
  navigation: [%DocShell.Presentation.NavigationItem{}],
  search: [%DocShell.Presentation.SearchEntry{}],
  redirects: %{},
  metadata: %{}
}
The projector accepts a host module implementing
DocShell.Presentation.SiteSource. The host supplies taxonomy and route
policy; DocShell validates the result and derives the relationships between
pages.
Page contract
The optional site presentation object is validated by
DocShell.Presentation.Settings.validate/1 and copied to renderer context.
Its closed top-level keys are brand, footer, labels, locales, releases,
metadata, and robots. Brand and footer links carry label and href;
locale/release entries add id and optional boolean current. At most one
entry in each selector is current, and identities are unique. A brand logo
names a local logical asset plus alt text. Lists have at most 64 entries;
labels have at most 128 keys; strings have at most 4096 UTF-8 bytes.
Metadata carries optional description, image URL and indexing robots
tokens. The separate robots object supplies allow/disallow absolute-path
lists for robots.txt. Unsupported keys, unsafe destinations, conflicting tokens
and executable inputs refuse. Empty settings preserve existing defaults. No
renderer callback, HTML, authorization or product layout policy belongs here.
Every DocShell.Presentation.Page has:
	qualified id, collection_id, source document_id, and kind;
	normalized absolute site route ending in /, except file routes;
	title, optional description, locale, optional audience, and template
kind :document or :splash;
	renderer-neutral AST content and a stable content_digest;
	ordered breadcrumbs and table-of-contents headings;
	optional previous and next links from the projected reading order;
	canonical, source, and edit URLs when the host can establish them;
	source revision, source-relative path, package version, last-modified value,
tags, status, and arbitrary JSON metadata;
	search and navigation inclusion flags;
	optional renderer-neutral banner and hero records; and
	capability requirements derived from its AST and site profile.

The host may declare exact page source_url and edit_url values when its
source provider has file-specific URL rules. Otherwise source_url remains the
collection descriptor's exact inert URL and edit_url joins the normalized
source path to edit_base_url. DocShell validates HTTP(S) syntax but does not
invent provider-specific path segments such as repository blob routes.
PageDecorations.validate/2 validates closed banner and hero objects. Banners
accept label, text and href, with at least a nonempty label or text. Heroes
require title and accept tagline, description, link actions and an image
logical asset/alt record. Text fields have at most 4096 UTF-8 bytes; link lists
and images use the shared settings limits and URL policy. Unknown fields,
invalid links and executable values refuse. The supported records keep their
values without synthesizing routes or host product layout.
The reserved metadata["seo"] object uses the shared description/image/robots
metadata shape. Other metadata stays inert host data, subject to forbidden
executable/framework keys and the full page byte budget. Description, status and
last-modified values are optional nonempty UTF-8 strings of at most 4096 bytes.
The final projected record, including metadata, breadcrumbs and reading links,
must fit max_page_bytes. Site sources must return JSON-encodable declarations;
normalization cannot hide callbacks inside inspected strings.
Raw <head> HTML, arbitrary scripts, renderer class names, and framework
component names are not page metadata. A renderer may add host-owned metadata
from validated fields.
Headings receive deterministic, unique anchors. Explicit source anchors take
precedence. Duplicate explicit anchors fail projection. Generated anchors use
Unicode text normalization and stable numeric suffixes. Links to qualified
documents and headings resolve before publication.
Navigation
Navigation supports links and nested groups. A group has stable identity,
localized label, ordered children, optional badge, and initial collapsed state.
A page may override its navigation label, order, badge, and visibility through
normalized metadata. The host may provide an explicit tree or rules that group
pages by collection, kind, namespace, or path.
The projector rejects duplicate routes, duplicate qualified IDs, cycles,
unknown page references, an empty group label, invalid locale fallback, and a
navigation link that differs from the page's canonical route. It must not infer
ecosystem taxonomy from filesystem adjacency.
Reading flow and versions
Previous and next links follow visible navigation order within the same locale,
audience set, and nearest containing navigation group. Audience string/list
forms have the same meaning, and list order does not affect membership. Root
leaves share a section. A page can disable or explicitly override either link,
including a page omitted from navigation. Cross-section or cross-view jumps
require an explicit host relationship; these links grant no authorization.
Navigation badges are nonempty strings of at most 256 UTF-8 bytes. A group's
optional collapsed value is boolean; leaves cannot declare collapse state.
The same checks apply to these reserved values inside meta.
A site may contain several named release cohorts. Version selection is a host
facet over immutable site generations. A stable route may redirect to a named
default release, while retained releases stay at distinct routes. The exporter
must not overwrite one release with another or label a moving branch name as an
immutable version.
Search contract
Search records include page and heading-level entries with qualified identity,
route, title, section title, plain text, locale, audience, kind, collection,
version, tags, and status. Search inclusion is independent from navigation
visibility. Draft or private content is excluded from a public profile before
the index is written.
DocShell.Presentation.SearchAdapter receives validated records and emits
static assets plus a browser query contract. The built-in adapter writes a
deterministic JSON index and needs no external process. Optional adapters may
produce a segmented index such as Pagefind, but they must consume the same
records, retain filters, run only during the build, and leave no hosted-service
dependency.
A renderer presents keyboard-operable search with a labelled dialog, visible
query state, grouped results, matched section context, no-results state, and
Escape/arrow/Enter behavior. Search must remain usable on the static site with
no server connection.
Renderer contract
DocShell.Presentation.Renderer defines:
@callback render_page(Page.t(), Context.t()) ::
            {:ok, iodata()} | {:error, term()}
@callback render_not_found(Site.t(), Context.t()) ::
            {:ok, iodata()} | {:error, term()}
@callback assets(Site.t(), keyword()) ::
            {:ok, [Asset.t()]} | {:error, term()}
@callback capabilities() :: Renderer.Capabilities.t()
The context contains site identity, navigation, current route, locale,
canonical origin, search contract, and asset paths. It contains no application
session or authorization decision.
DocShell.Presentation.Renderer.Capabilities identifies the renderer, its
contract version, supported directives, static-output support, browser
enhancements, and whether a capability needs a live server transport. The
capability value contains data, not executable callbacks or framework module
names.
A renderer must reject a page that requires an unsupported capability
or render the fixture's declared accessible fallback. It must not silently
drop the content or emit a control that cannot operate in the selected output
mode.
The public values have this normalized shape:
%DocShell.Presentation.Renderer.Capabilities{
  schema_version: "doc-shell-renderer-capabilities/v1",
  renderer_id: "example-html",
  renderer_version: "1.0.0",
  output_modes: [:hosted, :static],
  features: %{
    "doc-shell/search/v1" =>
      %DocShell.Presentation.Renderer.Capability{
        states: [:fallback, :enhanced],
        runtime: [:browser_js]
      }
  }
}
Renderer and feature IDs match [a-z0-9][a-z0-9._/-]*; feature IDs include
their contract revision and renderer versions use Semantic Versioning.
output_modes and feature states are closed atoms.
The states are :fallback, :enhanced, and :connected. Runtime values are
:browser_js and :live_transport; an empty list means that the emitted
output needs neither.
Build tools do not appear as served runtime requirements:
a renderer may use Node while producing an asset, but a static result cannot
require Node to serve or operate.
Each page carries normalized
DocShell.Presentation.Renderer.CapabilityRequirement values with feature_id,
acceptable_states, essential?, and an optional fallback_digest. The
projector derives them from typed AST nodes and the selected site profile, not
from arbitrary metadata.
An essential requirement with no supported acceptable
state fails rendering. A nonessential requirement may be omitted only when its
declared fallback is present and its digest matches. A connected action is not
equivalent to a fallback that merely resembles its successful result.
DSH.01 reserves these feature IDs:
	doc-shell/html/v1 for semantic document rendering;
	doc-shell/search/v1 for query and result interaction;
	doc-shell/theme/v1, doc-shell/navigation/v1, doc-shell/copy/v1, and
doc-shell/tabs/v1 for local browser enhancement;
	doc-shell/highlight/v1 and doc-shell/mermaid/v1 for code and diagram
enhancement;
	doc-shell/island/v1 for an explicit client-owned component boundary; and
	doc-shell/request-execution/v1 for host-authorized API requests.

A renderer may publish additional namespaced IDs. A portable source cannot
make such an extension essential unless the site profile explicitly selects
the renderer that owns it.
The conformance corpus records three states for an enhanced component: the
semantic fallback before browser code runs, the enhanced browser state, and,
when applicable, the connected live state. The same fixture IDs, labels,
content digests, keyboard outcomes, and accessible names apply across those
states. Renderer-specific animation, transport attributes, and internal DOM
are not part of the portable contract.
Conforming HTML renderers provide:
	semantic header, navigation, main, complementary table of contents, and
footer landmarks;
	a first-focus skip link to the main content;
	desktop sidebar and small-screen navigation containing the same links;
	visible focus, keyboard access, system/light/dark theme selection, and
reduced-motion behavior;
	a bounded reading width with responsive single-, two-, and three-column
layouts;
	breadcrumbs, anchored headings, table of contents, previous/next links,
source/edit link, last-updated and version context when present;
	plain text fallback for code and diagrams before browser enhancement;
	copyable code, syntax highlighting, Mermaid diagrams, API operations,
recursive schemas, examples, and disabled-by-default request execution when
the renderer supports those capabilities;
	callouts, cards, link cards, card grids, badges, file trees, steps, and tabs
through documented AST directives; and
	metadata needed for title, description, canonical URL, Open Graph, sitemap,
language, writing direction, and robots policy.

Unknown directives render their safe child content with an explicit fallback;
they do not disappear. Text is escaped. Elements, attributes, URL schemes, and
external link behavior pass a closed renderer policy. Raw HTML is disabled by
default and can be enabled only through an explicit renderer option with the
same allowlist.
The renderer must be useful without JavaScript. Browser code enhances search,
theme persistence, mobile navigation, copy controls, tabs, code highlighting,
and diagrams. It must not hide the article, navigation, or source links when
JavaScript fails.
A hosted renderer may mount a client component inside an explicitly declared
island boundary. The host and client renderer must not mutate the same DOM
subtree.
The page's article, ordinary links, provenance, navigation, headings,
and search records remain present outside, or as the declared fallback of, any
island. Live transport is an enhancement capability and cannot be required by
a static export. DocShell defines these capability and fallback semantics but
does not define an island protocol or depend on a browser framework.
Static export
DocShell.Presentation.StaticExporter.export/1 accepts a validated site,
renderer, destination, and asset options. It writes into an exclusively
created staging directory, validates the completed tree, then replaces the
destination according to DocShell.Artifact.Transaction recovery semantics.
The static tree contains:
index.html
404.html
assets/<content-hashed files>
search-index.json or an adapter-owned search directory
site-manifest.json
sitemap.xml
robots.txt
llms.txt
llms-full.txt
<route>/index.html
site-manifest.json lists every route, redirect, file, media type, size,
SHA-256 digest, source cohort digest, and renderer identity. llms.txt is a
concise route index; llms-full.txt contains the public textual corpus in
navigation order with source identities. Both are generated from the same page
records as HTML and search.
Static export rejects absolute output paths from a renderer, .. traversal,
symlinks, duplicate files, case-folding collisions, unresolved local links,
missing assets, external runtime assets, mixed cohort digests, and output above
host-configured file and byte limits. It emits no current-time value inside
deterministic payloads unless the caller explicitly supplies one.
The exporter also rejects a required renderer capability whose manifest needs
a WebSocket, endpoint, server process, Node runtime, or other unavailable
runtime. Optional live islands may export only when their declared static
fallback is complete and the live control is absent or visibly unavailable.
Static browser enhancements use manifested local assets and deterministic
input; they do not convert a live-only operation into a static claim.
Host rendering parity
An application may serve the same Site and Page values through LiveView,
an MVC controller, Svelte, or another renderer. Static and hosted surfaces are
equivalent when they share:
	the same cohort and page content digests;
	the same routes, navigation order, headings, links, search records, locale
fallback, and visibility decisions; and
	equivalent semantic landmarks and accessible names.

Exact HTML bytes are not required because a hosted framework may add transport
metadata. Renderer conformance compares normalized semantics rather than
framework bookkeeping.
Hosted output may add richer client interaction. Parity requires the same
essential content, routes, actions that are meaningful without the host
runtime, and accessible fallback. It does not require a static page to imitate
a server-authorized command. A live-only action is excluded from static output
or presented as unavailable rather than mocked as successful.
Requirement catalogue
	ID	Requirement
	DSH-S01	Emit and import each site-ready doc-shell/v2 collection without network access or application startup and bind it to exact source and artifact identities through collection.json.
	DSH-S02	Namespace document identities and reject corpus, route, path, locale, and navigation ambiguity.
	DSH-S03	Produce deterministic Site and Page values with headings, provenance, reading flow, visibility, and content digests.
	DSH-S04	Produce one renderer-neutral search corpus with page/section records and public filters.
	DSH-S05	Define normalized renderer capability and page-requirement values without a required frontend or hosted service dependency.
	DSH-S06	Export a complete static site atomically with hashed local assets, manifests, sitemap, robots, and machine-readable documentation.
	DSH-S07	Validate internal links, anchors, canonical URLs, source/edit URLs, redirects, generated files, and output limits before publication.
	DSH-S08	Supply shared conformance fixtures for navigation, accessibility semantics, content directives, OpenAPI, localization, responsive behavior, progressive enhancement states, and unsafe input.
	DSH-S09	Prove hosted/static parity and honest live-capability degradation from the same site generation without requiring byte-identical framework markup.
	DSH-S10	Preserve doc-shell/v2 compatibility and keep framework adapters outside the core dependency closure.
	DSH-S11	For hosted graph-backed API documentation, validate one host-admitted presentation/OpenAPI pair with a common immutable publication binding while leaving session and disclosure policy in the host.

Executable vectors
	ID	Evidence
	DSH-V01	Two independent artifact corpora with colliding source IDs import as distinct qualified IDs; a duplicate collection ID fails.
	DSH-V02	Missing, mixed-generation, modified, unlisted, symlinked, unsupported, path-escaping, absolute-source-path, descriptor-mismatched, and legacy-unprovenanced corpus inputs fail with structured errors.
	DSH-V03	Reordered filesystem input produces the same cohort digest, routes, page payloads, navigation, search, and static manifest.
	DSH-V04	Duplicate routes/anchors, cyclic navigation, unresolved pages/headings, bad locale fallback, and case-folding output collisions fail before publication.
	DSH-V05	Public, private, draft, hidden-navigation, hidden-search, locale, audience, version, and status combinations produce the admitted visibility matrix.
	DSH-V06	Heading anchors, breadcrumbs, table of contents, previous/next links, source/edit links, canonical URLs, and redirects resolve across collections and base paths.
	DSH-V07	Search returns page and section matches and filters by collection, kind, locale, audience, version, tag, and status without a server.
	DSH-V08	Static export contains only manifested local files, works below / and a subpath, reports broken links/assets, and restores the prior complete tree after failure.
	DSH-V09	Renderer fixtures cover capability normalization, unknown essential and optional features, fallback digests, semantic landmarks, skip link, focus order, dialog keyboard flow, mobile navigation, themes, reduced motion, code fallback, diagrams, directives, OpenAPI reference, and fallback/enhanced/connected states.
	DSH-V10	Unsafe tags, attributes, URLs, raw HTML, malformed AST, oversized content, limit overflow, and request-execution configuration follow the closed renderer policy.
	DSH-V11	Hosted and static consumers report identical cohort/page digests, route graphs, essential visible text, accessible names, headings, and links; live-only actions are absent or explicitly unavailable in static output.
	DSH-V12	A fresh consumer compiles and uses core site projection without Phoenix, LiveView, Node, Svelte, or a browser dependency.
	DSH-V13	Hosted public and internal fixtures accept matching presentation/OpenAPI publication bindings and reject cross-surface, mixed-generation, graph-position, locale, and release mismatches before rendering.

Completion rule
DSH.01 is complete only when DSH-S01 through DSH-S11 are implemented and
DSH-V01 through DSH-V13 run in the owning repository or in named independent
renderer consumers. A renderer's visual tests cannot close core collection or
export requirements. Core tests cannot claim a renderer meets the browser and
accessibility contract.
Portable artifact extension
The portable artifact capability draft
has an experimental static subset for typed external-artifact blocks, per-call
producer profiles,
state-specific runtime admission, exact semantic anchors and preview/export
conformance. Core and Svelte/HEEx implementations have local archive/browser
evidence under DSH-P11–P14 and the coordinated checklist. Producer algorithms
and native application deployment remain consumer-owned. This extension is separate
from the original v0.4.0 site baseline and its completion rule above. Existing v1 AST, site,
renderer capability and fallback-digest semantics remain unchanged.


  

    Portable artifact capabilities

Status: static contract implemented. Automated acceptance covers projection,
admission, bounds, refusal, callback isolation, atomic export and independent
Elixir/TypeScript readers. The site plan
maps each requirement to its tests. Human verification is not a library gate.
Producer semantics, geometry and native applications remain consumer-owned.
Owner: DocShell document bindings and presentation admission.
This extends DSH.01; it does not change the
accepted v0.4.0 behavior or advertise a capability in a released DocShell 0.5.0 package.
Implemented entry points
DocShell.Presentation.ArtifactProfile, ArtifactBlock and ArtifactAdmission
provide explicit per-call profile validation and v2 presentation selection.
StaticExporter.export/1 accepts :artifact_options containing :profiles,
:manifests, :projections, :assets, :capabilities, :constraints and optional positive :limits.
Manifests and checked projections are keyed by original manifest digest; assets
use the existing Asset handoff. Producers retain their meaning and media checks.
The exporter attaches checked receipts in page metadata, admits only selected
variant assets and writes presentation-manifest.json separately from the
existing v1 site identity.
Constraint reader_mode is web by default;
explicit file mode rewrites validated local URLs to file-relative output paths.
The presentation manifest maps only selected artifact logical names to URLs.
In file mode those URLs resolve relative to presentation-manifest.json at
the output root; HTML URLs resolve relative to their own output files. Web mode
retains root-relative asset URLs. Renderer chrome assets do not enter this
artifact selection map.
Legacy calls and v1 capability/digest behavior retain their original path.
Schema/limit compatibility and reader parity use the automated suites in the
plan. Publication alone does not establish those results.
Purpose and ownership
External illustrations, charts, and other bounded artifacts need exact
references, accessible content, and presentation choices that reflect available
runtimes. Adding a capability must not require a producer-specific branch in
DocShell's AST walker. The first consumer is a technical illustration producer;
a separate chart fixture tests the same contract with a second artifact type.
	Concern	Owner
	Block identity, document anchors, captions, locale and reading order	DocShell
	Artifact meaning, geometry, calculations and semantic subject validation	Artifact producer
	Renderer implementation, interaction and observed output	Renderer package or native host
	Retrieval, rights, disclosure, process supervision and publication	Host

DocShell MUST NOT import the illustration producer, start its renderer, fetch
an artifact URL, run downloaded code, or add browser/native dependencies to
the core package. Artifact-producing workers run before document projection,
under host ownership. A document can consume their completed artifacts without
an installed producer runtime.
Inspected boundary
Source inspection on 2026-10-14 used DocShell
174321317affc6af53c25f982f6949ea8dc27d17:
	DocShell.Ast preserves recursive JSON-safe nodes and extension fields.
	SiteProjection.Requirements.derive/1 discovers a fixed list of feature tags.
	Renderer.Capability associates one runtime list with all its states.
	Renderer.admit/3 checks page requirements; a v1 optional fallback digest
covers the feature ID and whole page content.
	Asset supplies logical paths, media types and bytes; StaticExporter
hashes those bytes and validates the completed local tree.
	Conformance.Surface records document semantics, with no artifact-binding
or per-block presentation observation.

Those existing APIs alone do not establish support for the extension. The new
block, admission result, and renderer declarations require versioned fixtures;
existing v1 declarations and digest rules remain unchanged.
Artifact block
DSH-A01 — Portable content. Use the
doc-shell-artifact-block/v1 record inside meta.artifact of an AST node whose
tag is artifact. Preserve the four existing AST keys. attrs.id is the
unique page anchor; content contains the complete safe fallback AST.
	Field	Required meaning
	schema_version	Exact block contract identifier
	profile, profile_digest	Namespaced producer profile and digest of its portable descriptor
	artifact_ref	Opaque exact producer identity; never interpreted as a fetch URL
	manifest_digest	SHA-256 of supplied original artifact-manifest bytes
	caption, description, locale	Document wording and its exact language
	bindings	Document anchor to exact producer subject references
	variants	Completed presentation records available to this document
	acceptable_states, essential	Permitted fallback/enhanced/connected states and essentialness
	fallback_digest	Checked digest of the block's complete fallback binding

Every binding contains a unique anchor, opaque subject_ref, namespaced
subject_kind and subject_id. The producer validates membership in the
referenced artifact; DocShell validates uniqueness and document resolution.
Only textual AST attrs.id values declare document anchors. Arrays, objects,
numbers and booleans remain inert attributes; they cannot satisfy a binding
or create duplicate-anchor conflicts. An anchor can be outside its artifact
block if it exists as a textual document ID.
Triangle numbers, display labels and array positions cannot replace stable
subject IDs. Cross-document references include the qualified document ID.
A variant contains a unique id, exact profile/digest, state, media_type,
blob_digest, positive byte_length, logical asset name and runtime
requirements. Its caption/description and semantic coverage refer to the same
block. Variant bytes and manifests are supplied separately by the host; neither
filesystem paths nor credentials appear in the portable block.
Fallback content MUST retain required explanation, units, limitations and
warnings. A still image alone is insufficient when essential meaning requires
text. The primary artifact can be absent only for an optional block with a
complete verified fallback and an explicit unavailable presentation status.
Advertised variants cannot refer to absent bytes.
The void br element has no child content; placing text under it fails
admission because HTML readers would discard that text.
Extending capabilities
DSH-A02 — Explicit profiles. The host passes an immutable per-call set of
profile descriptors and trusted validation adapters. Each descriptor contains
its namespaced profile ID, revision, input-schema digest, subject vocabulary,
supported variant media types, fallback contract and finite limits. Duplicate
IDs with different digests fail. Profiles never arrive by automatic discovery,
global registration, dependency import side effects or network lookup.
Every advertised variant media type and bound subject kind must occur in the
profile descriptor. Core checks these declarations before validate/2; returned
checked subjects must use the same vocabulary.
Descriptor subject vocabularies and media types are nonempty sets of unique
text values, each bounded to 4096 UTF-8 bytes. limits is a nonempty object
with nonempty bounded text keys and positive integer values no greater than
9,007,199,254,740,991. Their names and semantic enforcement remain producer-owned.
The packaged priv/contracts/artifact-contracts-v1.schema.json fixes the generic
structural records under named $defs. Runtime checks additionally enforce
UTF-8 byte limits, configured counts, unique IDs, path segments, cross-record
references, original-byte digests and deterministic admission. JSON Schema
maxLength counts characters and cannot replace these byte checks.
artifact-conformance-v1.json freezes synthetic chart/drawing profiles,
producer input schemas, original manifests/media, canonical content, receipts
and semantic observations. Its integer-only canonical bytes were produced by
an independent sorted compact JSON encoder. The listed producer-schema keywords
describe those fixtures' subset; they are not a core schema engine or an
external producer/native-reader qualification result.
DocShell.Presentation.ArtifactProfile provides
describe/0 and validate/2. describe/0 returns
the inert descriptor; validate/2 receives the block plus caller-supplied
manifest/subject projections and returns a checked projection or a located
tagged error. Callbacks contain no rendering or retrieval operation. The host
supplies modules explicitly; portable artifacts contain no module names.
The schema is producer-owned JSON Schema 2020-12 with a pinned supported
subset:
	The adapter must refuse unsupported constructs rather than weaken validation.
	DocShell validates the generic envelope and checked callback result. It does
not add a second producer validator or general schema engine.
	Exceptions, throws, exits, and malformed callback results become located errors.

Use the 2020-12 core
and validation
vocabularies as the declared source; supporting a subset is not full-schema
conformance. Descriptor fixtures identify exactly which constructs are admitted.
DSH-A03 — Open feature namespace. A new supported profile derives its
requirements through the same artifact block. Adding the chart fixture MUST
require only its descriptor, adapter and renderer support; no core tag switch,
producer-specific reference or new DocShell service is allowed.
Unknown optional profiles
retain their opaque metadata and display verified safe fallback. Unknown
essential profiles refuse before rendering. Unknown fields in this block's
closed record fail; producer payload extensions use their own pinned schema.
State-specific presentation admission
DSH-A04 — Separate declarations. Specify
doc-shell-renderer-capabilities/v2 without retyping v1 fields. It retains the
site output modes hosted and static. Each feature lists exact profile and
schema digests, and presentation alternatives with an ID, output mode, state,
media types and their own runtime requirements. There is no inherited runtime
list shared by fallback and enhanced states.
The initial v2 runtime vocabulary is browser_js, live_transport and
native_host. An empty list requires none of them. A native artifact viewer
can consume the portable block outside the HTML site API; this does not invent
a native render_page/2 result type. Browser WASM that needs a script loader
declares browser_js; a WASM label cannot bypass that requirement.
DSH-A05 — Deterministic selection. The caller supplies ordered preferences
for presentation IDs, an available-runtime set, a forbidden-runtime set and
an output mode. Admission intersects the exact supported profiles, acceptable
states, available variants and runtime constraints. Choose the first admitted
preference, then the lexically first admitted presentation ID if no preferred
ID matches. The result names block, variant, profile, runtime, selected state
and any limitation.
Rendering consumes this result rather than renegotiating.
ArtifactBlock.verify_receipt/3 checks a previously admitted receipt against
the exact page/constraints/fallback digests, closed block/selection identity,
anchors, checked subject bindings and the selected feature/runtime declaration.
It runs no producer callbacks and chooses no replacement presentation. The
descriptor-set digest remains an opaque binding to the host's original
admission; verification does not authenticate a source or repeat producer
semantics. The renderer checks selected media bytes and implements their state.
Unavailable selections have no presentation_id and cannot retain a variant.
Static renderer context supplies artifact_assets, an inert JSON map of only
selected logical names to media_type and original base64 byte records.
Encoding occurs once after input admission. Renderer chrome continues to use
the existing asset URL map. This allows format/byte checks without file I/O or
network retrieval; it adds no artifact generation, producer lookup or process.
Runtime requirement arrays represent sets. Reordering either a variant's or a
capability's runtime list must not change selection; receipts preserve the
original variant record.
An empty available-runtime set with browser_js, live_transport and
native_host forbidden selects only script-free static output. static
always excludes connected output and live transport. A fallback does not
pretend an unavailable control succeeded. Required interactivity can refuse
an otherwise valid static export; the document author must deliberately allow
fallback where it preserves the requested task.
The host checks actual deployed/runtime capabilities. A renderer declaration
is not proof that its output meets them. Tests inspect the emitted artifact
closure and the observed presentation, including scripts and hidden fetches.
Identity, integrity and lifecycle
DSH-A06 — Separate identities. Page content includes block metadata and
fallback AST in its existing content digest. Define fallback_digest using
DocShell canonical JSON over block ID, profile/digest, artifact reference,
manifest digest, bindings, caption, description, locale and fallback AST.
Variants have separate raw-byte SHA-256 digests. Document canonicalization is
not RFC 8785 and cannot recompute a producer's semantic artifact identity.
Changing a scene, binding, variant bytes or fallback changes the corresponding
document/presentation identity. It cannot rewrite the referenced composition,
procedure, calculation or other producer identity. Selection receipts bind
the exact page digest and caller presentation constraints. They contain no
authorization grant or invented review status.
Export adds a separately versioned presentation manifest binding descriptor-set
digest, capability manifest, selection constraints/receipts and selected asset
closure. Do not redefine the existing site cohort digest to hide this extra
identity. Replaying the same document with different runtime choices produces
an explicitly different presentation binding. Legacy site manifests remain
readable; new artifact consumers require this additional binding before use.
DSH-A07 — Local closure. Verify byte length and digest before exposing each
variant; resolve logical names through the existing asset handoff. Export
contains only the admitted dependency closure. Missing or altered fallback
bytes, ambiguous references, mixed source bindings and duplicate assets fail
before replacing the prior complete output.
A checksum is not source
authentication. Host rights/disclosure decisions precede projection, including
fallback text, descriptions, thumbnails and search entries.
Script-free output checks MIME essences case-insensitively, excluding
parameters. They reject the browser-recognized
JavaScript MIME aliases
and active HTML/CSS before publication. Invocation options are validated even
when the site has no pages.
Profiles accept only declared bounded media. SVG consumers apply a closed
element/attribute/URL policy and prohibit scripts, event handlers, external
resources and foreignObject in the script-free profile. Declared media type
alone is insufficient. Parsing/verification runs without network access; the
producer and renderer own format-specific validation.
DSH-A08 — Failure and recovery. Projection and export preserve the prior
complete site on structural, integrity, callback or output failures.
A consumer-owned native
reader preserves the previous permitted visual with its original binding and
shows the successor failure; it cannot relabel old bytes as the requested
scene.
An explicit optional unavailable result can display fallback. Revoked
permission may prohibit displaying retained assets; the host enforces that
decision without deleting historical identities implicitly.
Compatibility and bounds
DSH-A09 — Reader compatibility. doc-shell/v2 and doc-shell-site/v1
retain their current fields and meaning. Older readers see a safe unknown
directive's child content. A profile requiring verified artifact semantics
requires the new reader explicitly; old fallback display does not qualify it.
V1 capability manifests and page-wide fallback digests retain v1 admission.
New per-block requirements and selection receipts use separate versioned
records; unknown versions refuse without implicit conversion.
ArtifactLimits.new/1 supplies these finite defaults. Explicit positive
integer overrides may raise or lower them; unknown/duplicate keys and unlimited
sentinels refuse. Site page/depth ceilings and producer-specific bounds still
apply, with the lower applicable bound winning.
	Resource option	Default	Scope
	max_pages	100,000	Per batch
	max_page_bytes	8 MiB	Native page content, checked as canonical JSON
	max_json_depth	256	Native JSON and original manifest container nesting
	max_json_values	1,000,000	Per native JSON value tree, including object keys
	max_ast_depth	64	Per page
	max_blocks	256	Per page
	max_bindings	64	Per block/checked subject list
	max_variants	16	Per block
	max_profiles	128	Per invocation
	max_descriptor_bytes	64 KiB	Per descriptor
	max_manifests	256	Per invocation
	max_manifest_bytes	1 MiB	Per original manifest
	max_projections	256	Per invocation
	max_projection_bytes	1 MiB	Per supplied or returned checked projection
	max_admission_bytes	8 MiB	Each capability/constraint document
	max_assets	4,096	Per invocation
	max_asset_bytes	32 MiB	Per prepared asset/variant
	max_total_asset_bytes	256 MiB	Per invocation

ArtifactBlock.project_many/2 preflights every page, fallback binding and
advertised variant/supplied-manifest bytes before any profile callback.
Descriptors load once per batch; producer validation remains per block. Native
JSON bounds precede canonical encoding, and original manifest nesting is checked
before decoding. Callback descriptor/projection bounds are checked after the
callback returns and before its data is consumed. Checked subject anchors are
unique. This bounds admitted data, not arbitrary work inside trusted adapters.
Static export checks full page byte budgets before callbacks and after adding
receipts. Selected output still passes existing file/site/output limits before
publication. Failure retains the previous complete tree; resource settings
cannot authorize additional reads or relax producer or disclosure policy.
Cross-platform preview and conformance
DSH-A10 — Preview parity. Preview consumes the same projected block and
admission result as export. It shows caption, exact artifact/variant IDs,
selected runtime/state, fallback, missing capabilities and semantic anchors.
Its fixture mode includes light, dark, monochrome and enlarged views. It
cannot mark observations as reviewed or accepted. Native readers and browser
renderers may differ in layout but preserve these semantics.
Required automated vectors follow; the plan records their owning tests and
package/browser evidence.
	Vector	Observable acceptance
	DSH-A-V01	Illustration and unrelated chart profiles load through the same core path; no producer import or core switch changes
	DSH-A-V02	Unknown optional content retains its fallback; unknown essential content, schema drift and duplicate profile IDs refuse
	DSH-A-V03	Altered manifest, bytes, length, anchor, locale or fallback refuses; prior export survives
	DSH-A-V04	Script-free preference chooses the static variant even when a JS enhancement exists; live-only output cannot pass static admission
	DSH-A-V05	Two concurrent hosts with different descriptors/runtime policy remain isolated; passive package load starts nothing
	DSH-A-V06	Independent Elixir and TypeScript readers preserve IDs, text, units, warnings, locale and limitations; missing anchors refuse
	DSH-A-V07	Unsafe SVG, external assets, traversal, case collisions and all limit boundaries refuse before publication
	DSH-A-V08	Preview and export share source digests and selected still state; print and JS-disabled offline browser retain complete fallback
	DSH-A-V09	Legacy collection/site/capability fixtures remain unchanged and readable; new requirements cannot be downgraded to legacy success
	DSH-A-V10	Three fixed seeds, at least 100 successful cases each, exercise ordering, round trips and admission against an independent small model

Automated reader checks cover the generic document contract. Producer meaning,
geometry and native application lifecycle stay with their owners. No browser
screenshot or core test certifies a consumer's deployment.


  

    Portable documentation sites implementation plan

The code implements DSH.01 and the
portable artifact contract.
Completion uses automated contract, regression, browser and extracted-package
checks. Human verification and consumer deployment qualification are not gates
for these two libraries.
	Package	Status	Requires	Deliverable	Acceptance
	DSH-P01	implemented; automated evidence below	Existing doc-shell/v2 reader	Additive collection.json, DocShell.Generate.Collection and collection descriptor	DSH-V01/V02 plus collection integrity requirements below; no network or process startup
	DSH-P02	implemented; automated evidence below	DSH-P01	DocShell.Generate.Cohort, canonical payload digest, normalized source provenance	DSH-V03; digest excludes time, random IDs, and absolute workspace paths
	DSH-P03	implemented; automated evidence below	DSH-P01/P02	Site, Page, navigation/link types and SiteSource validation	DSH-V04–V06; all public structs/functions documented and typed
	DSH-P04	implemented; automated evidence below	DSH-P03	Heading/anchor, reading-order, locale/audience/version, canonical/source/edit and redirect projection	DSH-V04–V06 with property tests for route and anchor normalization
	DSH-P05	implemented; automated evidence below	DSH-P03/P04	Section-aware search records, built-in deterministic JSON adapter and adapter behaviour	DSH-V07; fixed query corpus and browser-neutral output
	DSH-P06	implemented; automated evidence below	DSH-P03–P05	Renderer behaviour, normalized capability/requirement/context/asset contracts, reserved feature IDs and shared fallback/enhanced/connected conformance fixtures	DSH-V09/V10; fixtures published with the package for independent renderers
	DSH-P07	implemented; automated evidence below	DSH-P02–P06	Atomic static exporter, site manifest, sitemap, robots and llms outputs	DSH-V08; clean build, rollback, subpath and output-bound evidence
	DSH-P08	implemented; automated evidence below	DSH-P06/P07	Hosted/static semantic parity and live-capability degradation tool	DSH-V11: independently observed Svelte, static HEEx and hosted LiveView surfaces agree
	DSH-P09	implemented; automated evidence below	DSH-P01–P08	Documentation, Livebooks, benchmarks, compatibility and packaged-consumer qualification	DSH-V12 and the core release evidence recorded below; additions require DSH-P17
	DSH-P10	implemented; automated evidence below	DSH-P03/P06	Preserve the hosted graph/source-cohort boundary and validate a host publication/OpenAPI pair before renderer invocation	DSH-V13; hosted projection needs no synthetic per-repository collection; cross-surface and mixed-generation pairs fail
	DSH-P11	implemented; automated evidence below	DSH-P03/P06/P07	Freeze portable artifact block/profile/receipt schemas and v2 state-specific capability fixtures	Packaged schemas and independent canonical chart/drawing vectors; runtime byte/reference checks and external producer/reader evidence remain separate
	DSH-P12	implemented; automated evidence below	DSH-P11	Add explicit per-call profile adapters, block validation and requirement/admission projection	Chart/drawing fixtures, runtime selection, callback containment, concurrent isolation and three-seed model checks pass
	DSH-P13	implemented; automated evidence below	DSH-P12/P07	Join verified local variants, search/text fallback and atomic export	Selected closure, original-byte checks, prior-tree preservation, emitted-script refusal and root/subpath file export tests pass
	DSH-P14	implemented; automated evidence below	DSH-P13; independent renderer consumers	Qualify document previews, renderer/native semantic parity and fresh package consumers	Synthetic profile archive/static/browser joins pass; producer/native deployment validation stays consumer-owned
	DSH-P15	implemented; automated evidence below	DSH-P03/P06/P07	Define additive inert presentation settings and propagate validated choices through hosted/static renderer context	Defaults and legacy fixtures unchanged; invalid links/settings refuse; hosts own brand, labels, locale/release destinations and robots policy
	DSH-P16	implemented; automated evidence below	DSH-P04/P15	Complete locale/audience/section reading-flow boundaries and validate navigation/page presentation metadata	Automatic flow stays within its declared view; explicit host relationships remain possible; badges, collapse defaults, hero/banner and metadata have valid/refusal fixtures
	DSH-P17	implemented; automated evidence below	DSH-P08/P10–P16 and the selected renderer packages	Qualify the coordinated source/package/runtime cohort and reconcile documentation	Full gates, runtime matrix, notebooks, consumers, relevant benchmarks and immutable renderer evidence; external target checks retain their own status

	---	---	---

| Package contents | Site contracts, conformance fixture, specification, plan, notebooks and benchmark reports are present |
| --- | --- | --- |
Coordinated completion
Shared shapes land in DocShell before renderer adoption in
Phoenix Assets.
The library owners retain the dependency order below. Source selection,
authorization, branding content, native applications and producer algorithms
remain consumer-owned. No product-specific runtime feature to relocate was
found in the reviewed core/renderer paths.
	Step	Work and owner	Tracker and required acceptance
	1	Reconcile each requirement with source, regressions and retained evidence in both repositories	DSH-S01–S11/DSH-V01–V13, PHA-S01–S11/PHA-V01–V13 and DSH-A01–A10/DSH-A-V01–V10 each need a named owner and evidence; no completion from a version string or passing subset
	2	Define shared presentation inputs upstream, then adopt them in Phoenix Assets	DSH-P15; PHA-P11. Optional validated brand/footer data, labels, locale/release destinations and metadata; no host policy, framework snippets or executable callbacks in portable data
	3	Implement hosted presentation/OpenAPI pair validation upstream and consume it before rendering	DSH-P10; PHA-P13. Matching immutable publication/source-view/graph-position/locale/release/disclosure bindings pass; absent, stale, mixed and cross-surface pairs refuse
	4	Complete site projection and navigation behavior upstream	DSH-P16; PHA-P12. Locale/audience/section flow, explicit relationships, badge/collapse metadata, hero/banner and deterministic valid/malformed fixtures
	5	Freeze and package the generic portable-artifact contracts upstream	DSH-P11. Block/profile/capability/receipt/manifest schema fixtures, version compatibility, exact/one-over limits and producer-owned schema boundaries
	6	Complete artifact profile validation, admission and atomic export upstream	DSH-P12/P13. Original bytes/digests/lengths/bindings, runtime selection, callback faults, concurrent isolation, selected closure, script-free output and preservation of the prior tree
	7	Complete ordinary Svelte, HEEx and static rendering in Phoenix Assets	PHA-P11/P12. Selectors, host customization, translated control labels, navigation metadata, splash/hero/banner and SEO metadata; ordinary links and no-JavaScript content remain usable
	8	Render verified artifact selections and supply a diagnostic preview in Phoenix Assets	PHA-P14; DSH-P14 supplies the generic inputs/observations. Show selected media, identities, captions, descriptions, anchors, limitations and complete fallback without producer-specific branches
	9	Extend browser/accessibility evidence in Phoenix Assets	PHA-P15; DSH-P14. Keyboard/focus, search, navigation, selectors, themes/contrast, RTL, zoom/reflow, print, offline/file/subpath and failed-enhancement cases; consumer deployment stays separate
	10	Close independent renderer conformance against one expanded upstream corpus	DSH-P08; PHA-P10/P16. Svelte, static HEEx and hosted LiveView agree on admitted content, routes, names, headings, digests and unavailable live capabilities
	11	Qualify fresh packages together without weakening compatibility	DSH-P17; PHA-P16. Both full gates, required runtimes, optional/minimum/unlocked consumers, notebooks, relevant benchmarks, local asset budgets, reviewed screenshots and new exact-archive receipts
	12	Reconcile docs, trackers and CI with the delivered behavior	DSH-P09/P17; both repositories' owning guidance. Record exact revisions/results/skips; investigate the Phoenix Assets Codecov upload failure; new local commits need another maintainer push for remote CI

Portable artifact delivery
Both frozen producer profiles traverse the same generic projection/export path.
Descriptors, manifests, original media, receipts and source anchors are bounded
and checked. Unsupported essential content, stale identities, unadvertised media
or subject kinds, callback faults and unsafe output refuse. Failed publication
preserves the prior complete tree. The renderer consumes admitted selections
without fetching producer data or negotiating a replacement state.
Requirement evidence map
The following locators distinguish core behavior from independent renderer and
external target obligations. Test files live under test/doc_shell/ unless
otherwise qualified; package consumers and notebooks are separate executions.
	Requirement	Owner and executable evidence	Remaining boundary
	DSH-S01 / DSH-V01	Generate.Collection/Cohort; collection integrity/import tests and colliding independent corpora	Fresh core consumer proves the extracted package closure
	DSH-S02 / DSH-V02	Collection input/limits and site projection/validation; malformed, mixed, missing, symlink, path and legacy refusal suites	No network retrieval or source discovery is added
	DSH-S03 / DSH-V03	Cohort/canonical JSON and SiteProjector; reorder/determinism properties, metadata/flow regressions and stable output manifests	Host settings do not become source or access authority
	DSH-V04	presentation/site_projector_test.exs, route/anchor/navigation and static export tests	Reader output must preserve the admitted targets
	DSH-V05	Source/site visibility matrix, settings and reading-flow tests	Hosts supply the admitted source view
	DSH-V06	Heading/link/flow projection, page decorations and export link validation	Root/subpath/file reader observations live downstream
	DSH-S04 / DSH-V07	Section-aware search records and SearchAdapter.JSON; source/filter tests plus downstream JSON/Pagefind comparisons	Browser loading and keyboard UI belong downstream
	DSH-S05	Renderer capabilities/requirements and artifact v2 admission; normalized states/runtime and unknown-feature tests	Declarations alone do not prove renderer behavior
	DSH-S06 / DSH-V08	StaticExporter, file/asset closure and atomic publication tests; artifact export rollback and URL tests	Extracted producer/renderer archives must be joined again
	DSH-S07	Static output/link/redirect/limit validators and exact/one-over corpus tests	Producer semantics and media-specific checks remain producer/renderer-owned
	DSH-S08 / DSH-V09	Packaged site/hosted-pair/artifact schemas and corpora; conformance, capability, settings and decoration tests	Accessibility/paint observations come from real readers
	DSH-S09 / DSH-V11	Conformance surface comparator; downstream independent Svelte, static HEEx and hosted LiveView qualification	Core fixtures alone cannot close independent reader proof
	DSH-V10	Native JSON/depth/value bounds, AST/URL validation, artifact preflight and downstream closed HTML/media tests	Core does not execute or sanitize producer geometry
	DSH-S10 / DSH-V12	Legacy contract fixtures, no-optional compilation, Hex metadata and isolated core consumer	No Phoenix/LiveView/Node/Svelte/browser dependency is required by core
	DSH-S11 / DSH-V13	HostedPair; immutable binding, missing/stale/cross-surface/graph/locale/release tests and JSON properties	Source authentication, session and disclosure stay host-owned
	DSH-A01	ArtifactBlock envelope/anchors/fallback identity; block, receipt and limit tests	Source anchors are textual IDs; complete fallback stays readable
	DSH-A02	Explicit per-call ArtifactProfile, descriptor/schema binding and callback containment tests	No producer import, global registry, fetch or process startup
	DSH-A03	Two independently shaped frozen producer profiles and structural schema tests	Actual external producers require their own installed evidence
	DSH-A04	ArtifactAdmission v2 capability/variant/runtime records and validation tests	A renderer must implement the selected state
	DSH-A05	Deterministic preference selection, runtime-set order regression and three-seed independent-model checks	No renderer renegotiation after receipt admission
	DSH-A06	Canonical page/manifest/profile/fallback/receipt identities, frozen byte vectors and callback-free verification tests	Descriptor-set/source authenticity remains the host's prerequisite
	DSH-A07	Original asset length/hash/path checks, selected closure and exporter tests; downstream shared passive media vectors	Producer meaning and actual paint remain separate evidence
	DSH-A08	Preflight-before-callback, callback faults, batch bounds, limits and prior-tree preservation tests	Failures never authorize a partial replacement
	DSH-A09	Unchanged legacy corpora, optional omission and explicit new API refusal in older consumers	New capabilities cannot be claimed through a legacy success path
	DSH-A10	Frozen renderer-neutral input/observations and downstream same-receipt preview/export checks	Core contains no visual UI or approval workflow
	DSH-A-V01	Frozen chart/drawing profiles traverse the same generic core and downstream readers	Synthetic fixtures do not establish actual producer meaning
	DSH-A-V02	Unknown optional/essential profiles, descriptor schema drift, duplicate profile and receipt tests	Honest unavailable fallback is retained
	DSH-A-V03	Manifest/asset/anchor/locale/fallback tampering and atomic rollback regressions	Original bytes, not reserialized equivalents, are the subject
	DSH-A-V04	Mixed static/JS/live choices, runtime ordering, emitted-script MIME aliases and static-live refusal	Actual no-JavaScript behavior is observed downstream
	DSH-A-V05	Concurrent calls with different profiles/runtime policy and passive package/consumer loading	Native application lifecycle is external
	DSH-A-V06	Core bindings/units/warnings/locale/limitations and two independent HTML reader observations	Independent Elixir/TypeScript semantics are tested; native applications stay consumer-owned
	DSH-A-V07	Generic bounds/path/case/byte tests and downstream SVG/PNG refusal corpus before output	Producer-specific format/geometry assertions remain outside core
	DSH-A-V08	Downstream same-receipt SSR/HEEx preview, print and offline file tasks	Fresh archive identities and reviewed screenshots are required
	DSH-A-V09	Legacy collection/site/v1 capability tests and explicit unsupported receipt API behavior	Old fixtures are not rewritten into new success
	DSH-A-V10	artifact_block_test.exs: seeds 7/29/83, 100 cases each against an independent selection model	Successful source cases are distinct from target observations

Executed automated evidence
	DocShell full gate: 441 checks (16 doctests, 35 properties, 390 tests), 95.6%
line coverage; compiler, optional-free compile, strict lint, docs/spec coverage,
audits and Dialyzer pass on Elixir 1.20.4/OTP 29.0.4.
	Phoenix Assets full gate: 507 backend checks at 87.6% coverage. The full gate
against the current sibling passes 514 checks at 92.5%. Both pass 557 frontend
tests (324 DocShell), all 25 required checks, frontend coverage floors,
17 release-script tests and packaged optional consumers.
	New regressions first failed on undeclared profile media/subject acceptance,
a hidden nested receipt requirement and duplicate shell/source IDs. Corrected
owners pass; Chromium also reproduces duplicate IDs against the previous archives.
	Earlier coordinated archives passed 166 baseline and 152 expanded reader cases,
with 158 reviewed screenshots. Fresh evidence for the current source belongs
to its own archive receipt; old receipts are not relabelled.
	Five checkout notebooks executed 64 cells; six benchmark reports identify their
source/runtime cohort. These records do not claim fresh Livebook installation
of unreleased APIs or a performance guarantee.

Package and CI evidence
phoenix-assets/dist/release/spec-completion/qualification.json and
doc-shell-cohort/coordinated-proof.json in that directory are local lookup
paths for the current archived cohort. Verify those content-addressed receipts
against their source revisions, locks, package hashes and browser output.
Generated release artifacts remain ignored by Git. Registry publication is verified against the release tag and archive checksum.
The maintainer's pushed revisions passed
Phoenix Assets 41008416945
(fc6e8f2) and DocShell 41008380235
(64e92b1), including DocShell's Elixir 1.20/OTP 28 and 29 lanes. That Phoenix
Assets run used the older candidate pin. CI now selects the current upstream
implementation, runs the full gate on main pushes and has a regression that
prevents silent receipt-API omission. New local commits need another maintainer push for CI.
Codecov uploads reported Repository not found; the workflow tolerates that
optional service failure. Coverage floors are enforced by the passing local gates.
Ownership and history
AshOaskit 0.4.5 remains the released adapter baseline in DocShell's development/
test lock; core users do not acquire it. Phoenix Assets has no direct dependency
on the adapter. PHA.03 admits no shared extension without its separate build-only
reuse evidence; it is not a source implementation prerequisite.
Earlier measurements, exact archive/fixture hashes and intermediate failures
remain in the prior committed record
and retained archive receipts. The current table and automated evidence above
define this tracker; historical pending prose does not override them.


  

    The Build Pipeline

DocShell.Build.run/1 reads modules, Markdown guides, Livebook notebooks, release
notes, and an OpenAPI document, then projects them into JSON artifacts for a
renderer.
This tutorial follows one complete build from source files to artifacts. The
examples create a disposable documentation set under your system temp directory,
so running the notebook does not touch priv/doc_shell/ or depend on files in
this repository.
What you will learn
	How to prepare guide and notebook sources for a build
	What DocShell.Build.run/1 returns in memory
	Which files are written to disk
	Where filtering, paths, search text, and OpenAPI fit in the pipeline
	How DocShell fails when a configured source is invalid

Setup
Run this notebook from Livebook's default standalone runtime. The setup cell
installs the matching DocShell release from Hex. Release tooling updates this
version together with the package and the notebook links.
Mix.install([
  {:doc_shell, "== 2.0.0"}
])

Application.ensure_all_started(:doc_shell)
Create a small documentation set
This tutorial creates a small documentation set:
	one Markdown guide with YAML frontmatter
	one .livemd notebook
	one real module from DocShell itself, DocShell.Config

workspace =
  Path.join(
    System.tmp_dir!(),
    "doc_shell_build_pipeline_#{System.unique_integer([:positive])}"
  )

File.rm_rf!(workspace)

guide_dir = Path.join(workspace, "guides")
livebook_dir = Path.join(workspace, "notebooks")
public_dir = Path.join(workspace, "public")
private_dir = Path.join(workspace, "private")

Enum.each([guide_dir, livebook_dir, public_dir, private_dir], &File.mkdir_p!/1)

guide_path = Path.join(guide_dir, "getting-started.md")

File.write!(guide_path, """
---
id: getting-started
title: Getting Started
audience: developers
locale: en
---

# Getting Started

Start with a small documentation set and add sources deliberately.
""")

livebook_path = Path.join(livebook_dir, "incident-playbook.livemd")

File.write!(livebook_path, """
# Incident Playbook

This notebook is documentation too. DocShell indexes the source; it does not
evaluate the code cell.

```elixir
System.system_time(:second)
```
""")

%{
  workspace: workspace,
  guide_path: guide_path,
  livebook_path: livebook_path,
  public_dir: public_dir,
  private_dir: private_dir
}
Run the build
DocShell.Build.run/1 accepts per-call options. These override host
configuration, which overrides DocShell defaults. This example uses explicit
options so it runs independently of host configuration.
build_opts = [
  modules: [DocShell.Config],
  guide_bases: [guide_dir],
  changelog_source: nil,
  livebook_base: livebook_dir,
  public_dir: public_dir,
  private_dir: private_dir
]

{:ok, result} = DocShell.Build.run(build_opts)

Map.keys(result) |> Enum.sort()
The return value always has the same top-level keys:
	:modules — module documentation extracted from the BEAM docs chunk
	:guides — Markdown guides with parsed body and metadata
	:livebooks — .livemd notebooks with parsed body and source metadata
	:changelog — release-note entries from the configured source
	:openapi — a valid OpenAPI document
	:presentation — navigation, search, and content indexes

Loading release notes from another store
CHANGELOG.md is only the default source. A host whose documentation lives in
a graph, database, CMS, or service implements one callback and returns the same
renderer-neutral changelog entries:
defmodule MyApp.Docs.ReleaseNotes do
  @behaviour DocShell.Generate.Changelog.Source

  @impl true
  def load(opts) do
    opts
    |> Keyword.fetch!(:markdown)
    |> DocShell.Generate.Changelog.from_markdown("graph://docs/releases")
  end
end

DocShell.Build.run(
  changelog_source: MyApp.Docs.ReleaseNotes,
  changelog_options: [markdown: "## v1.0.0 (2026-08-28)\n\nInitial release"],
  write: false
)
Sources that already store structured entries can return those maps directly;
DocShell validates them before projection or artifact writing.
Inspect module extraction
Module documentation is read from compiled BEAM documentation. That is the same
source IEx uses for h DocShell.Config, which keeps the artifact aligned with
what developers see locally.
module_entry = Enum.find(result.modules, &(&1["id"] == "DocShell.Config"))

Map.take(module_entry, ["id", "title", "kind"])
The module metadata carries structural information useful for renderers and
coverage tooling.
module_entry["meta"]
|> Map.take(["module", "language", "moduledoc"])
Function, callback, and type docs are exposed as member metadata. Member docs
stay as Markdown strings; renderers can parse them lazily instead of paying the
cost for every member up front.
module_entry["meta"]["members"]
|> Enum.map(&Map.take(&1, ["kind", "name", "arity", "signatures"]))
|> Enum.take(5)
Inspect guide extraction
Guides are Markdown files with optional YAML frontmatter. DocShell passes
frontmatter through as metadata and exposes audience and locale as search
filters.
guide_entry = List.first(result.guides)

Map.take(guide_entry, ["id", "title", "kind", "meta"])
The parsed body lives under "ast" in the in-memory result.
guide_entry["ast"] |> List.first()
Inspect Livebook extraction
Livebooks are indexed from .livemd files. Unlike guides, they do not use YAML
frontmatter; Livebook owns the top of the file, and DocShell takes the id from
the filename and the title from the first Markdown H1.
livebook_entry = List.first(result.livebooks)

Map.take(livebook_entry, ["id", "title", "kind", "meta"])
Code cells remain source text in the AST. DocShell does not execute them.
livebook_entry["ast"]
|> Enum.find(fn node ->
  node["tag"] == "pre"
end)
Inspect the OpenAPI output
If no OpenAPI adapter is configured, DocShell still emits a valid empty OpenAPI
3.1 document. That means renderers can always expect openapi.json to exist.
Map.take(result.openapi, ["openapi", "info", "paths"])
Use the OpenAPI adapters notebook for Ash, OpenApiSpex, raw JSON, and custom
adapter examples.
Inspect the presentation indexes
The presentation layer turns all extracted entries into three renderer-facing
indexes:
	navigation — what to list
	search — what to index
	content — what to render for a page

Map.keys(result.presentation) |> Enum.sort()
Navigation items are structs in memory. The default generator keeps the tree
flat because hierarchy is a host product decision.
result.presentation.navigation
|> Enum.map(&Map.take(&1, [:id, :title, :path, :kind, :children]))
Search entries contain the same identity and path information plus flattened
plain text content. Tokens are present but empty unless search_tokens: true is
set.
result.presentation.search
|> Enum.map(&Map.take(&1, [:id, :title, :path, :kind, :audience, :locale, :tokens]))
Content maps ids to AST node lists. The body is stored once, keyed by id, rather
than duplicated in the navigation and search indexes.
Map.keys(result.presentation.content) |> Enum.sort()
Presentation validation also checks relationships: nonempty IDs are unique in
navigation (including descendants) and search, shared IDs have the same path,
and local leaves/search records have content. Groups with children and absolute
HTTP(S) links may omit content. Backlink targets are local; origins may belong to
the host's wider graph. Default navigation/search order is kind, title, then ID.
Inspect the written files
Because write defaults to true, the build also wrote an artifact tree.
Path.wildcard(Path.join(public_dir, "*.json"))
|> Enum.map(&Path.basename/1)
|> Enum.sort()
Use DocShell.Artifact.read/1 to read an artifact payload. It validates the
envelope before returning the "data" field.
{:ok, manifest} = DocShell.Artifact.read(Path.join(public_dir, "manifest.json"))

Map.take(manifest, ["artifacts"])
The private directory currently receives only its own manifest. Hosts can use
the public and private directories with different cache processes and
authorization rules.
DocShell.Artifact.read(Path.join(private_dir, "manifest.json"))
Skip file writes when you only need data
Hosts that ingest documentation into a database or knowledge graph can keep the
in-memory result and skip the files.
dry_workspace =
  Path.join(
    System.tmp_dir!(),
    "doc_shell_build_pipeline_dry_#{System.unique_integer([:positive])}"
  )

dry_public_dir = Path.join(dry_workspace, "public")
dry_private_dir = Path.join(dry_workspace, "private")

dry_opts =
  build_opts
  |> Keyword.put(:public_dir, dry_public_dir)
  |> Keyword.put(:private_dir, dry_private_dir)
  |> Keyword.put(:write, false)

{:ok, dry_result} = DocShell.Build.run(dry_opts)

%{
  returned_keys: Map.keys(dry_result) |> Enum.sort(),
  wrote_public_dir?: File.exists?(dry_public_dir)
}
Errors from invalid sources
Extraction stops at the first configured source that cannot be read. The error
names the module or file at fault; invalid sources are never silently skipped.
DocShell.Build.run(Keyword.put(build_opts, :modules, [Nonexistent.Module]))
Guide frontmatter is treated the same way. A malformed configured guide returns
an error instead of disappearing from the documentation set.
bad_guide_dir = Path.join(workspace, "bad-guides")
File.mkdir_p!(bad_guide_dir)

File.write!(Path.join(bad_guide_dir, "broken.md"), """
---
title: Broken

# This frontmatter never closes
""")

DocShell.Build.run(
  build_opts
  |> Keyword.put(:modules, [])
  |> Keyword.put(:guide_bases, [bad_guide_dir])
)
Build configuration checklist
When wiring DocShell into a host application, make these decisions explicitly:
	Question	Option
	Which modules should be documented?	modules: [...], mix doc_shell.build for the current app, or mix doc_shell.build --no-start when the app spec is enough and the host supervision tree has build-time side effects
	Where do guides live?	guide_bases: ["guides", "handbook"]
	Where do release notes live?	default CHANGELOG.md, or changelog_source: plus changelog_options: for graph/database/CMS-backed release notes
	Where do notebooks live?	livebook_base: "notebooks"
	Where should JSON be written?	public_dir: and private_dir:
	Where does OpenAPI come from?	open_api_adapter: plus open_api_options:
	Does presentation come from files or a graph?	presentation_source:
	Should empty pages appear?	skip_empty: false if coverage views need them
	Should search tokens be precomputed?	search_tokens: true if your search backend wants them
	Should module members be searchable?	search_members: true appends member names, signatures and parsed docs to page search text; default false, without overriding skip_empty

Changelog source validation
Every changelog source entry must be a valid entry map; nil and other invalid
entries return {:error, {:invalid_changelog_entry, entry}}.
Guide line endings
YAML frontmatter accepts LF, CRLF, and CR line endings, including a closing
--- delimiter at end of file.
Document identities
Document IDs must be nonempty and unique across all sources, including entries
filtered from presentation. Duplicate IDs return an error naming both sources.
Overlapping guide directories extract each normalized path once.
JSON metadata normalization
Metadata preserves JSON scalars and uses UTF-8 string keys. Unsupported terms
become inspected text; improper list tails become a final array value.
DocShell.Json.normalize/1 rejects converted-key collisions. The legacy
stringify/1 keeps string keys when a collision occurs. Guides use normalize/1.
Custom ExDoc member metadata is checked during normalization: atom/string keys
that become the same JSON key fail with the member name, rather than losing data.
Configuration errors
Build.run/1 rejects malformed options and unknown per-call keys before
extraction. Unknown application environment keys remain ignored. Invalid guide
identities, titles, audience, and locale return errors naming the field and file.
Guide IDs and titles accept nonempty strings or numeric/boolean scalars.
Output destinations
Public and private output directories must be disjoint. The optional raw
OpenAPI destination must lie outside both. Conflicting paths fail before
extraction or writes; use dedicated directories without symlink aliases.
Markdown titles
Guide and notebook titles come from the first top-level parsed H1, including
Setext headings. Inline formatting is flattened, and headings inside code
examples are ignored. Explicit guide frontmatter titles still take precedence.
Guide title extraction avoids a second parse for explicit frontmatter titles or
unfenced bodies. Fenced bodies retain a defensive title-only parse, so malformed
closing fences cannot turn code comments into page headings.
Changelog Markdown context
Changelogs are parsed as complete Markdown documents before splitting on
top-level release headings. Code examples remain within their release, and
reference links resolve across the whole document. Parse errors in any part
of the source return a source-tagged error.
Collection builds
The collection integrity requirements in docs/specs/DSH.01-documentation-sites.md
cover multi-release changelogs, reserved identities, malformed input, and exact
build/load round trips. The implementation plan records acceptance status.
Invalid source encoding must produce an error identifying the source file.
Failed builds and recovery
Builds stage all JSON and back up existing files before publishing. Returned
publication failures restore earlier files, including a stale collection.json
removed by a non-collection build. Artifact.Transaction.write/2 accepts a
delete: [path] list covered by the same locks and backups. Rollback failures
report retained backup paths.
Cooperating builds use .doc-shell-build.lock directories. After
a process or machine crash, recover retained backups and remove stale locks
before rebuilding. Files still publish individually, so cache reloads validate
generation IDs and keep the last complete snapshot. Use dedicated output
directories without external writers or symlink aliases.


  

    OpenAPI Adapters

DocShell includes openapi.json in every build, but it does not assume where
the API description comes from. Some hosts derive OpenAPI from Ash domains, some
already expose an OpenApiSpex module, and some receive a JSON file from another
language's build pipeline.
Each source implements DocShell.Generate.OpenApi.Adapter.load/1.
This tutorial shows the default behavior, the three shipped adapters, a custom
adapter, and the shallow validation DocShell applies before accepting a
document.
Setup
Run this notebook from Livebook's default standalone runtime. The setup cell
installs the matching DocShell release from Hex. Release tooling updates this
version together with the package and the notebook links.
Mix.install([
  {:doc_shell, "== 2.0.0"}
])

Application.ensure_all_started(:doc_shell)
No adapter: the supported default
Leaving :open_api_adapter unset is a valid configuration. DocShell emits an
empty OpenAPI 3.1 document so renderers can always rely on openapi.json
existing.
{:ok, default_result} =
  DocShell.Build.run(
    write: false,
    title: "Tutorial API"
  )

Map.take(default_result.openapi, ["openapi", "info", "paths"])
Use this when the project has no public API yet, or when the API reference is
handled somewhere else and the renderer simply needs a parseable artifact.
Raw JSON from a map
Use DocShell.Generate.OpenApi.Adapters.RawJson for an existing OpenAPI map.
sample_spec = %{
  "openapi" => "3.1.0",
  "info" => %{
    "title" => "Payments API",
    "version" => "2026.08"
  },
  "paths" => %{
    "/charges" => %{
      "get" => %{
        "responses" => %{
          "200" => %{"description" => "OK"}
        }
      }
    }
  }
}

{:ok, raw_map_result} =
  DocShell.Build.run(
    write: false,
    open_api_adapter: DocShell.Generate.OpenApi.Adapters.RawJson,
    open_api_options: [spec: sample_spec]
  )

raw_map_result.openapi["paths"] |> Map.keys()
The adapter does not transform the map. DocShell only checks that the result
claims to be OpenAPI 3.0, 3.1, or 3.2.
Raw JSON from a file
The same adapter can read a JSON file. This is the usual path when another
toolchain writes the API description.
workspace =
  Path.join(
    System.tmp_dir!(),
    "doc_shell_openapi_#{System.unique_integer([:positive])}"
  )

File.rm_rf!(workspace)
File.mkdir_p!(workspace)

spec_path = Path.join(workspace, "openapi.json")
File.write!(spec_path, Jason.encode!(sample_spec))

{:ok, raw_file_result} =
  DocShell.Build.run(
    write: false,
    open_api_adapter: DocShell.Generate.OpenApi.Adapters.RawJson,
    open_api_options: [path: spec_path]
  )

raw_file_result.openapi["info"]
If both :spec and :path are provided, :spec wins. Tests can therefore pass
an in-memory document while production configuration points at a file.
Ash domains through AshOaskit
For Ash applications, the API description is usually implied by domains,
resources, actions, and routes. The AshOaskit adapter keeps DocShell out of
those details.
Use this in host configuration:
config :doc_shell,
  open_api_adapter: DocShell.Generate.OpenApi.Adapters.AshOaskit,
  domains: [MyApp.Blog, MyApp.Accounts],
  title: "My API",
  api_version: "1.0.0"
Add {:ash_oaskit, "~> 0.4.5"} to the host's dependencies when using real Ash
domains. DocShell keeps the dependency optional and resolves it at runtime.
With no domains configured, the adapter returns a valid empty document. That is
useful while wiring a host incrementally.
{:ok, ash_placeholder_result} =
  DocShell.Build.run(
    write: false,
    open_api_adapter: DocShell.Generate.OpenApi.Adapters.AshOaskit,
    domains: [],
    title: "Ash Tutorial API",
    api_version: "1.0.0",
    security_schemes: %{"bearer" => %{"type" => "http", "scheme" => "bearer"}}
  )

Map.take(ash_placeholder_result.openapi, ["openapi", "info", "components", "paths"])
If domains are configured but AshOaskit is not installed, the adapter returns
{:error, :ash_oaskit_not_available}.
Pass AshOaskit-specific options through :open_api_options:
config :doc_shell,
  open_api_adapter: DocShell.Generate.OpenApi.Adapters.AshOaskit,
  domains: [MyApp.Blog],
  open_api_options: [version: "3.0", resource_scope: :routed]
Existing OpenApiSpex module
Phoenix applications often already have a module exporting spec/0. Point
DocShell at that module instead of describing the API twice.
The real OpenApiSpex path works with %OpenApiSpex.OpenApi{} structs. This
tutorial uses a plain map so the cell stays runnable without requiring
OpenApiSpex.
defmodule DocShellLivebook.ExistingSpec do
  def spec do
    %{
      "openapi" => "3.0.3",
      "info" => %{"title" => "Existing Spec", "version" => "1.0.0"},
      "paths" => %{}
    }
  end
end

{:ok, spex_result} =
  DocShell.Build.run(
    write: false,
    open_api_adapter: DocShell.Generate.OpenApi.Adapters.OpenApiSpex,
    open_api_options: [module: DocShellLivebook.ExistingSpec]
  )

Map.take(spex_result.openapi, ["openapi", "info", "paths"])
Host configuration looks like this:
config :doc_shell,
  open_api_adapter: DocShell.Generate.OpenApi.Adapters.OpenApiSpex,
  open_api_options: [module: MyAppWeb.ApiSpec]
The adapter round-trips structs through the library's JSON encoder, so the
artifact matches what the application would serve over HTTP.
Write a custom adapter
A custom adapter is a module that implements load/1 and returns either
{:ok, document} or {:error, reason}. Keep the error reason specific enough
for a failed build log.
defmodule DocShellLivebook.GatewaySpec do
  @behaviour DocShell.Generate.OpenApi.Adapter

  @impl true
  def load(opts) do
    path = Keyword.fetch!(opts, :cached_spec_path)

    with {:ok, json} <- File.read(path),
         {:ok, document} <- Jason.decode(json) do
      {:ok, document}
    else
      {:error, reason} -> {:error, {:gateway_spec_unavailable, path, reason}}
    end
  end
end

gateway_spec_path = Path.join(workspace, "gateway-openapi.json")
File.write!(gateway_spec_path, Jason.encode!(sample_spec))

{:ok, custom_result} =
  DocShell.Build.run(
    write: false,
    open_api_adapter: DocShellLivebook.GatewaySpec,
    open_api_options: [cached_spec_path: gateway_spec_path]
  )

custom_result.openapi["info"]
In a host, configure the module directly:
config :doc_shell,
  open_api_adapter: MyApp.Docs.GatewaySpec,
  open_api_options: [cached_spec_path: "priv/gateway/openapi.json"]
What load/1 receives
DocShell passes adapter options after merging known OpenAPI configuration with
:open_api_options. The latter wins.
	Key	Source
	:domains	config :doc_shell, :domains
	:title	config :doc_shell, :title
	:api_version	config :doc_shell, :api_version
	:security_schemes	config :doc_shell, :security_schemes
	anything else	config :doc_shell, :open_api_options

Ignore keys that do not matter to your source.
Validation
DocShell.Generate.OpenApi.validate/1 is a shallow shape check. It accepts
OpenAPI 3.0, 3.1, and 3.2 with either string or atom openapi keys.
%{
  valid_31: DocShell.Generate.OpenApi.validate(%{"openapi" => "3.1.0"}),
  valid_30_atom_key: DocShell.Generate.OpenApi.validate(%{openapi: "3.0.3"}),
  invalid_swagger: DocShell.Generate.OpenApi.validate(%{"swagger" => "2.0"})
}
The library or tool that produced the document owns full schema validation.
DocShell's check catches common integration mistakes:
returning config, an enveloped artifact, a struct that was never JSON-normalized,
or a non-OpenAPI document.
Adapter output must be JSON-encodable without duplicate encoded object keys.
For collection builds, the synthetic API document uses the reserved ID openapi.
Malformed adapter values must return a tagged build error in both ordinary and
collection modes. The foundation hardening plan tracks these acceptance checks.
Error vocabulary
These are the common errors from DocShell.Generate.OpenApi.extract/2:
%{
  missing_adapter_module: DocShell.Generate.OpenApi.extract(Nonexistent.OpenApiAdapter, []),
  loaded_module_without_load_callback: DocShell.Generate.OpenApi.extract(String, []),
  invalid_document:
    DocShell.Generate.OpenApi.extract(
      DocShell.Generate.OpenApi.Adapters.RawJson,
      spec: %{"swagger" => "2.0"}
    ),
  missing_raw_json_source:
    DocShell.Generate.OpenApi.extract(DocShell.Generate.OpenApi.Adapters.RawJson, [])
}
Interpret them as follows:
	Error	Cause
	{:error, :nofile}	The adapter module could not be loaded
	{:error, :invalid_adapter}	The loaded module does not export load/1
	{:error, :invalid_openapi_source}	The adapter returned neither {:ok, map} nor {:error, reason}
	{:error, :invalid_openapi_document}	No usable OpenAPI 3.0, 3.1, or 3.2 version key
	{:error, {:openapi_adapter_failed, message}}	The adapter raised
	any other {:error, reason}	The adapter returned its own error

Optional dependency rule
Adapters for optional libraries must check availability at runtime. A compile
time reference to a library the host did not install produces warnings, and this
project compiles with --warnings-as-errors.
defmodule DocShellLivebook.OptionalLibraryAdapter do
  @behaviour DocShell.Generate.OpenApi.Adapter

  @impl true
  def load(opts) do
    if Code.ensure_loaded?(SomeSpecLibrary) and
         function_exported?(SomeSpecLibrary, :spec, 1) do
      {:ok, SomeSpecLibrary.spec(opts)}
    else
      {:error, :some_spec_library_not_available}
    end
  end
end
This lets hosts use the adapters without installing libraries they do not need.
Choosing an adapter
	Source of truth	Adapter
	No API yet, or API docs handled elsewhere	no adapter
	Ash domains	DocShell.Generate.OpenApi.Adapters.AshOaskit
	Existing OpenApiSpex spec/0 module	DocShell.Generate.OpenApi.Adapters.OpenApiSpex
	Checked-in JSON or another toolchain's output	DocShell.Generate.OpenApi.Adapters.RawJson
	Anything else	a small custom DocShell.Generate.OpenApi.Adapter

Default API identity
The default OpenAPI 3.1 document includes info.title and the configured
api_version as info.version (default "0.1.0").
Optional integration dependencies
Plug is an optional package dependency because web modules compile against it.
AshOaskit is a development/test fixture; hosts using its runtime adapter install
AshOaskit themselves. Core consumers do not resolve its dependency tree.
OpenAPI version support
Raw and custom adapters accept OpenAPI 3.0, 3.1, and 3.2 documents without
rewriting their fields. Validation remains a shallow version check; source
libraries own schema validation. The default document remains OpenAPI 3.1.


  

    Artifact Contract

Canonical byte digests use Jason's number representation and uppercase
hexadecimal control escapes. Preserve original canonical bytes when a reader's
decoded number type loses 1.0, negative zero or large integers. JavaScript
re-encoding alone cannot establish the same digest. The packaged
priv/contracts/canonical-json-v1.json contains shared byte/hash examples.
DocShell's JSON artifacts are a public API. Renderers in other repositories
consume them and release independently. This notebook builds a small set of
artifacts so you can inspect each file and its fields.
The examples write to a disposable temp directory. They do not modify
priv/doc_shell/.
What is public API
The contract includes:
	the artifact tree
	the envelope around every JSON payload
	the doc-shell/v2 schema version
	the shape of navigation.json, search-index.json, content.json,
modules.json, guides.json, livebooks.json, changelog.json,
openapi.json, and manifest.json
	the in-memory presentation shape accepted from graph-backed hosts

Changing one of those shapes is a breaking change unless it is strictly
backward-compatible.
Setup
Run this notebook from Livebook's default standalone runtime. The setup cell
installs the matching DocShell release from Hex. Release tooling updates this
version together with the package and the notebook links.
Mix.install([
  {:doc_shell, "== 2.0.0"}
])

Application.ensure_all_started(:doc_shell)
DocShell.schema_version()
Build a small artifact tree
The fixture has one module, one Markdown guide, one Livebook notebook, and the
default empty OpenAPI document.
workspace =
  Path.join(
    System.tmp_dir!(),
    "doc_shell_artifact_contract_#{System.unique_integer([:positive])}"
  )

File.rm_rf!(workspace)
File.mkdir_p!(workspace)
workspace = File.cd!(workspace, &File.cwd!/0)

guide_dir = Path.join(workspace, "guides")
livebook_dir = Path.join(workspace, "notebooks")
public_dir = Path.join(workspace, "public")
private_dir = Path.join(workspace, "private")

Enum.each([guide_dir, livebook_dir, public_dir, private_dir], &File.mkdir_p!/1)

File.write!(Path.join(guide_dir, "contract-guide.md"), """
---
id: contract-guide
title: Contract Guide
audience: developers
locale: en
---

# Contract Guide

The renderer reads this guide through `content.json`.
""")

File.write!(Path.join(livebook_dir, "operator-runbook.livemd"), """
# Operator Runbook

Operational notebooks are indexed as documentation, but DocShell does not run
their code.

```elixir
:ok
```
""")

build_opts = [
  modules: [DocShell.Config],
  guide_bases: [guide_dir],
  livebook_base: livebook_dir,
  public_dir: public_dir,
  private_dir: private_dir
]

{:ok, result} = DocShell.Build.run(build_opts)

%{
  public_dir: public_dir,
  private_dir: private_dir,
  presentation_keys: Map.keys(result.presentation) |> Enum.sort()
}
Site-ready collections
Pass a DocShell.Generate.Collection descriptor when a host will publish this
build alongside other documentation. The descriptor binds the artifact tree to
an exact source checkout. The caller supplies and verifies the revision and tree
digest; DocShell records them without running Git or making network requests.
Each document has a unique ID and matching provenance. Several releases from
one changelog can share a source path, but each has its own document ID.
The synthetic API document reserves the ID openapi in collection mode.
Loading validates source-index entries and exact provenance coverage before
qualifying IDs. Unknown source kinds follow the generic source-index contract
and retain their kind and metadata. Other extension artifacts remain available
as opaque decoded payloads.
DocShell.Json.Canonical.encode/1 and digest/1 reject duplicate encoded object
keys and return tagged errors. Collection.digest/1 is a convenience
for encodable input and raises on invalid values. Portable canonical byte/digest
fixtures ship in priv/contracts/.
The collection checks also cover content and serialization:
	Canonical bytes distinguish integers from floats. Projection compatibility
uses the same strict distinction.
	Embedded index ASTs must agree with content. The synthetic OpenAPI source
has no page AST.
	Native JSON hashing avoids a redundant encode/decode pass. Other values use
the checked protocol path.
	Artifact writes reject invalid protocol output and host encoder exceptions
before replacement. Source extension fields must be native JSON in ordinary
builds too.

The collection integrity section of docs/specs/DSH.01-documentation-sites.md
defines the required behavior; docs/plans/documentation-sites.md records the
implementation's acceptance status. A custom projector may not discard or change
nonempty source ASTs in collection mode. Such a build must fail before publishing;
the library must not restore excluded public content implicitly.
collection = %{
  id: "doc_shell",
  title: "DocShell",
  version: "0.3.0",
  revision: String.duplicate("a", 40),
  tree_digest: "sha256:" <> String.duplicate("b", 64),
  artifact_dir: public_dir,
  source_url: "https://example.invalid/doc_shell",
  edit_base_url: "https://example.invalid/doc_shell/edit/revision"
}

{:ok, _result} =
  File.cd!(workspace, fn ->
    DocShell.Build.run(Keyword.put(build_opts, :collection, collection))
  end)
{:ok, collection_payload} =
  DocShell.Artifact.read(Path.join(public_dir, "collection.json"))

Map.take(collection_payload, ["schema_version", "descriptor", "content_digest"])
collection.json is an additive public artifact. Its source records and
artifact digests let an importer validate the complete generation, and
DocShell.Generate.Collection.load/1 qualifies document IDs as
doc_shell:document_id without starting the host application.
Import uses finite limits:
	Limit	Default
	One file	32 MiB
	Total bytes per corpus, including the manifest	2 GiB
	Artifacts per corpus	256
	Sources per corpus	100,000
	JSON nesting depth	64
	Collections per load_many/2 call	256

Override limits with positive keywords, for example
Collection.load(descriptor, max_file_bytes: 8 * 1_024 * 1_024).
The directory must remain caller-owned and stable during import:
	Symlink roots (even with / or /. suffixes), untrusted symlink components,
and .. traversal are rejected.
	Ancestors of the existing working/system temporary directories are trusted
platform aliases.
	Duplicate JSON keys fail rather than being overwritten.

The artifact tree
DocShell writes public renderer artifacts under :public_dir and a separate
manifest under :private_dir.
Path.wildcard(Path.join(workspace, "**/*.json"))
|> Enum.map(&Path.relative_to(&1, workspace))
|> Enum.sort()
The three files most renderers read directly are:
	navigation.json
	search-index.json
	content.json

The source indexes and openapi.json are still public artifacts. They are
useful for ingestion, search, coverage reporting, and API reference tooling.
The envelope
Every artifact file has the same outer object. DocShell.Artifact.read/1
returns only "data"; use read_envelope/1 when the envelope itself matters.
{:ok, navigation_envelope} =
  DocShell.Artifact.read_envelope(Path.join(public_dir, "navigation.json"))

Map.take(navigation_envelope, ["schema_version", "generated_at", "generation_id"])
The fields are:
	Field	Meaning
	schema_version	The public contract version, currently doc-shell/v2
	generated_at	ISO 8601 UTC timestamp for the build
	generation_id	Opaque id shared by every artifact in one build
	data	The payload for that artifact

generation_id is only for equality checks. Do not sort by it, decode meaning
from it, or reuse it between builds.
The file itself is compact canonical JSON: keys sorted by UTF-8 bytes and no
insignificant whitespace. Build with pretty: true to read it by eye; the
decoded value is the same.
doc-shell/v2 replaced doc-shell/v1. Version 2 moved module member
documentation out of navigation.json, added member doc_state, limited
member metadata to an allow-list by default, and switched files to compact
canonical JSON. A v2 reader rejects v1 files.
One generation per tree
Every public artifact and the public manifest from one build share a generation
id. The runtime cache uses that to reject mixed snapshots.
Path.wildcard(Path.join(public_dir, "*.json"))
|> Map.new(fn path ->
  {:ok, envelope} = DocShell.Artifact.read_envelope(path)
  {Path.basename(path), envelope["generation_id"]}
end)
The value should be the same for every file in that map.
manifest.json
The manifest describes exactly the artifacts beside it. It is written last and
marks a committed generation.
{:ok, public_manifest} = DocShell.Artifact.read(Path.join(public_dir, "manifest.json"))

public_manifest["artifacts"] |> Enum.sort()
The private directory has its own manifest. Today the default build writes no
private artifacts, so the list is empty.
DocShell.Artifact.read(Path.join(private_dir, "manifest.json"))
Each manifest describes its own directory; public and private directories need
separate manifests.
navigation.json
navigation.json is a list of navigation items. On disk, structs have encoded
to maps with string keys.
{:ok, navigation} = DocShell.Artifact.read(Path.join(public_dir, "navigation.json"))

navigation
|> Enum.map(&Map.take(&1, ["id", "title", "path", "kind", "children", "meta"]))
A module's item lists its documented members as references, never their
documentation. Members marked @doc false are left out; anchor follows
ExDoc's fragment convention so a renderer can link into the module page.
navigation
|> Enum.filter(&(&1["kind"] == "module"))
|> Enum.map(&{&1["id"], Enum.take(&1["meta"]["members"], 3)})
The default DocShell.Presentation.StaticGenerator sorts entries by kind then
title and leaves children empty. The host supplies any hierarchy, such as
grouping modules by namespace or guides by product area.
search-index.json
search-index.json has document identity, route path, flattened text, optional
tokens, and scoping fields.
{:ok, search} = DocShell.Artifact.read(Path.join(public_dir, "search-index.json"))

search
|> Enum.find(&(&1["id"] == "contract-guide"))
|> Map.take(["id", "title", "path", "kind", "audience", "locale", "content", "tokens"])
audience and locale are present as null when unset. For guides, they come
from frontmatter. For modules and Livebooks they are usually null.
Tokens are present but empty by default because they duplicate data already in
content. Enable them only when a host search backend wants a pre-split field.
{:ok, token_result} = DocShell.Build.run(Keyword.put(build_opts, :search_tokens, true))

token_result.presentation.search
|> Enum.find(&(&1.id == "contract-guide"))
|> Map.take([:id, :tokens])
content.json
content.json maps each entry id to its parsed Markdown AST. This is where page
bodies live.
{:ok, content} = DocShell.Artifact.read(Path.join(public_dir, "content.json"))

Map.keys(content) |> Enum.sort()
A content node is recursive. Text nodes are plain strings. Element nodes always
carry the same four keys: tag, attrs, content, and meta.
content["contract-guide"] |> List.first()
That uniform shape is why a renderer can use one walker for module docs,
guides, and notebooks.
modules.json, guides.json, livebooks.json, and changelog.json
The per-source indexes carry identity and metadata for every extracted entry.
They intentionally do not carry "ast"; the body already lives once in
content.json.
{:ok, module_index} = DocShell.Artifact.read(Path.join(public_dir, "modules.json"))
{:ok, guide_index} = DocShell.Artifact.read(Path.join(public_dir, "guides.json"))
{:ok, livebook_index} = DocShell.Artifact.read(Path.join(public_dir, "livebooks.json"))
{:ok, changelog_index} = DocShell.Artifact.read(Path.join(public_dir, "changelog.json"))

%{
  modules: Enum.map(module_index, &Map.take(&1, ["id", "title", "kind", "meta"])),
  guides: Enum.map(guide_index, &Map.take(&1, ["id", "title", "kind", "meta"])),
  livebooks: Enum.map(livebook_index, &Map.take(&1, ["id", "title", "kind", "meta"])),
  changelog: Enum.map(changelog_index, &Map.take(&1, ["id", "title", "kind", "meta"]))
}
The source indexes are unfiltered. If skip_empty removes an undocumented
module from presentation, the module still appears in modules.json, which
makes the file useful as a coverage report.
modules.json is the only artifact that carries member documentation. Each
member has kind, name, arity, signatures, doc, doc_state
("present", "hidden" or "none") and metadata. Metadata is limited to
the keys in DocShell.Generate.ExDoc.default_member_metadata/0 unless the
build sets member_metadata.
module_index
|> Enum.flat_map(& &1["meta"]["members"])
|> Enum.take(2)
The doc-shell/v2 source catalogue is additive. Producers may add a new
per-source index to manifest.json, and entry kind values are open strings.
Generic renderers ignore unknown source files and kinds; selective consumers
may continue reading only their supported artifacts. Removing a known artifact
or removing, renaming, or retyping a known field requires a schema-version
change.
module_index
|> List.first()
|> Map.has_key?("ast")
openapi.json
openapi.json contains the OpenAPI document returned by the configured adapter.
With no adapter, DocShell writes a valid empty OpenAPI 3.1 document.
{:ok, openapi} = DocShell.Artifact.read(Path.join(public_dir, "openapi.json"))

Map.take(openapi, ["openapi", "info", "paths"])
Because the artifact is enveloped, standard OpenAPI tooling should not be
pointed at priv/doc_shell/public/openapi.json. Set :openapi_spec_path when a
tool needs the bare OpenAPI document.
In-memory presentation vs. disk JSON
Before encoding, presentation data uses structs and atom keys.
result.presentation.navigation |> List.first()
After reading from disk, the same artifact is JSON data with string keys.
navigation |> List.first()
Application code uses typed structs; artifacts contain plain JSON.
Graph-backed presentation
Graph-backed hosts can provide their own presentation data through
DocShell.Presentation.GraphProjector. The required fields are
schema version, navigation, search, and content. backlinks are optional.
presentation = %{
  schema_version: DocShell.schema_version(),
  navigation: [],
  search: [],
  content: %{},
  backlinks: %{
    "contract-guide" => [
      %DocShell.Presentation.Backlink{
        id: "operator-runbook",
        title: "Operator Runbook",
        path: "/docs/livebook/operator-runbook"
      }
    ]
  }
}

DocShell.Presentation.GraphProjector.validate(presentation)
The validator catches malformed projector output before a renderer receives it.
Contract change checklist
Before changing any doc-shell/v2 shape, answer these questions:
	Question	Why it matters
	Does a renderer already read this field?	Removing or retyping it is breaking
	Can the change be additive and optional?	Optional additions are usually safe
	Does the value stay JSON-native?	Artifacts must not leak Elixir-only terms
	Does the schema version need to change?	Breaking changes require coordination
	Are README, usage rules, and tutorials updated?	The contract docs are part of the API

If a renderer could observe the change, treat it as public API work.
Rendering untrusted content
The AST preserves raw HTML and URL schemes. Renderers must allow-list tags and
attributes, reject unsafe URL schemes, and escape text for their output context.
Parsing Markdown is not sanitization.
Recursive content validation
Host projectors and changelog sources must provide complete recursive AST nodes
and JSON metadata with string keys. Invalid nested content fails validation
before output is written. DocShell.Ast.valid?/1 checks node lists.
Concurrent artifact writers
Individual artifact writes use exclusively created random temporary files in
the destination directory, so independent BEAM instances cannot share a
temporary file. A rename publishes each complete file.
Search text
Search content preserves adjacent inline text, including words split by
formatting. Block elements and line breaks add separators; image alt text is
searchable. Token generation uses this same text.
Document paths
Each document path is calculated once and reused by navigation and search.
Default paths percent-encode kind and ID as individual URL segments. Use a
custom path_builder when IDs intentionally represent a path hierarchy.
Legacy envelope compatibility
Artifact.read/1 and read_envelope/1 accept current-schema envelopes without
generation_id. A present ID must be a nonempty string. Previous schema
versions, including doc-shell/v1, are rejected and must be rebuilt. Runtime
caches require an ID on every artifact and manifest to verify one generation.
Presentation structs and backlinks
Presentation structs serialize through Jason.Encoder into the documented
string-keyed objects. DocShell.Json.stringify/1 instead converts arbitrary
structs into text and must not be used to serialize presentation structs.
Projector backlinks are validated and available in the in-memory build result;
the build does not write a backlinks artifact.
Bound nesting before decoding
DocShell 2.0.0 exposes DocShell.Json.Depth.check/2 for integrations that
need a positive nesting bound on original JSON bytes. The scanner skips quoted
braces and escapes without allocating the decoded tree. Passing the check does
not establish valid syntax or unique keys; DocShell.Json.decode/1 still owns
those checks. Collection imports keep their existing collection_limit errors.
This utility is included in DocShell 2.0.0.


  

    Serving Artifacts

After building the JSON artifacts, choose how to serve them. This tutorial
covers three options:
	serve the files statically
	load them into DocShell.Web.Cache and serve from memory
	call DocShell.Web.Controller.show/2 from a host-owned pipeline

The examples build artifacts in a temporary directory so the notebook is safe to
run repeatedly.
Setup
DocShell.Web.Cache is always available. DocShell.Web.Plug and
DocShell.Web.Controller are compiled only when Plug is installed.
Run this notebook from Livebook's default standalone runtime. The setup cell
installs Plug before DocShell so the optional web modules are available in the
tutorial cells that exercise request handling.
Mix.install([
  {:plug, "~> 1.16"},
  {:doc_shell, "== 2.0.0"}
])

Application.ensure_all_started(:doc_shell)
Build artifacts to serve
First create a tiny guide and build the public artifact tree.
workspace =
  Path.join(
    System.tmp_dir!(),
    "doc_shell_serving_#{System.unique_integer([:positive])}"
  )

File.rm_rf!(workspace)

guide_dir = Path.join(workspace, "guides")
public_dir = Path.join(workspace, "public")
private_dir = Path.join(workspace, "private")

Enum.each([guide_dir, public_dir, private_dir], &File.mkdir_p!/1)

guide_path = Path.join(guide_dir, "serving-intro.md")

File.write!(guide_path, """
---
id: serving-intro
title: Serving Intro
audience: operators
---

# Serving Intro

Serve the generated JSON in the host application.
""")

build_opts = [
  modules: [],
  guide_bases: [guide_dir],
  livebook_base: Path.join(workspace, "notebooks"),
  public_dir: public_dir,
  private_dir: private_dir
]

{:ok, _result} = DocShell.Build.run(build_opts)

Path.wildcard(Path.join(public_dir, "*.json"))
|> Enum.map(&Path.basename/1)
|> Enum.sort()
Option 1: serve files statically
Put priv/doc_shell/public/ behind a static file handler, CDN, or frontend build
step and let clients fetch JSON.
The files are plain JSON, but every payload is wrapped in DocShell's envelope.
{:ok, navigation_envelope} =
  DocShell.Artifact.read_envelope(Path.join(public_dir, "navigation.json"))

Map.take(navigation_envelope, ["schema_version", "generated_at", "generation_id"])
Static serving works well when documentation is public and changes only on
deploy. It does not require any module under DocShell.Web.
Option 2: load artifacts into the runtime cache
Use DocShell.Web.Cache when documentation should update without a full
redeploy, or when requests need to go through authorization before JSON is
served.
The cache reads the whole artifact directory once, validates the manifest and
generation ids, and stores the envelopes in ETS.
cache_name = :"doc_shell_livebook_cache_#{System.unique_integer([:positive])}"

{:ok, _pid} = DocShell.Web.Cache.start_link(name: cache_name, dir: public_dir)

DocShell.Web.Cache.fetch("navigation.json", cache_name)
fetch/2 returns the artifact payload. fetch_envelope/2 returns the stored
envelope, which is what HTTP serving uses so generated_at stays the build
time rather than the request time.
{:ok, search_payload} = DocShell.Web.Cache.fetch("search-index.json", cache_name)
{:ok, search_envelope} = DocShell.Web.Cache.fetch_envelope("search-index.json", cache_name)

%{
  payload_is_list?: is_list(search_payload),
  envelope_keys: Map.keys(search_envelope) |> Enum.sort()
}
Reload after a rebuild
reload/1 is all-or-nothing. If the rebuilt directory is invalid, the previous
cache generation remains active.
Update the guide, rebuild into the same directory, and reload.
File.write!(guide_path, """
---
id: serving-intro
title: Serving Intro
audience: operators
---

# Serving Intro

Serve the generated JSON in the host application.

This paragraph was added after the first cache load.
""")

{:ok, _updated_result} = DocShell.Build.run(build_opts)
:ok = DocShell.Web.Cache.reload(cache_name)

{:ok, updated_content} = DocShell.Web.Cache.fetch("content.json", cache_name)

updated_content["serving-intro"]
|> Enum.map(& &1["tag"])
The cache validates generation IDs before publication. Each lookup sees an old
or new artifact, never a half-written build. For several related artifacts,
retain one snapshot rather than making separate fetches across a possible reload:
{:ok, snapshot} = DocShell.Web.Cache.snapshot(cache_name, 10_000)
true = Enum.all?(snapshot.artifacts, fn {_name, envelope} ->
  envelope["generation_id"] == snapshot.generation_id
end)
snapshot.artifacts["content.json"]["data"]["serving-intro"]
Serve through DocShell.Web.Plug
When Plug is installed, mount DocShell.Web.Plug at the route where JSON
artifacts should be served.
forward "/docs/api",
  to: DocShell.Web.Plug,
  init_opts: [cache: :docs_public, gate: &MyApp.Auth.allow_docs?/1]
The final path segment names the artifact. .json is optional:
	Request path under the forward	Artifact
	/navigation	navigation.json
	/navigation.json	navigation.json
	/search-index	search-index.json
	/content	content.json

The gate is the authorization boundary. Return :ok or true to allow; return
anything else to deny.
If Plug is available in this runtime, the next cell exercises the plug directly
with Plug.Test.
plug_test = Module.concat([Plug, Test])
plug = Module.concat([DocShell, Web, Plug])

if Code.ensure_loaded?(plug_test) and Code.ensure_loaded?(plug) do
  opts = apply(plug, :init, [[cache: cache_name, gate: fn _conn -> :ok end]])

  conn =
    plug_test
    |> apply(:conn, [:get, "/navigation", nil])
    |> then(&apply(plug, :call, [&1, opts]))

  %{
    status: conn.status,
    halted?: conn.halted,
    response_keys: conn.resp_body |> Jason.decode!() |> Map.keys() |> Enum.sort()
  }
else
  :plug_not_installed
end
A denied gate yields 403.
plug_test = Module.concat([Plug, Test])
plug = Module.concat([DocShell, Web, Plug])

if Code.ensure_loaded?(plug_test) and Code.ensure_loaded?(plug) do
  opts = apply(plug, :init, [[cache: cache_name, gate: fn _conn -> false end]])

  conn =
    plug_test
    |> apply(:conn, [:get, "/navigation", nil])
    |> then(&apply(plug, :call, [&1, opts]))

  %{status: conn.status, body: conn.resp_body, halted?: conn.halted}
else
  :plug_not_installed
end
Omitting a gate serves everything to everyone. Internal documentation requires
a host authorization gate based on server-validated request state.
Run public and internal caches side by side
The cache name is also the ETS table name. Use separate names for separate
artifact directories.
children = [
  {DocShell.Web.Cache, name: :docs_public, dir: "priv/doc_shell/public"},
  {DocShell.Web.Cache, name: :docs_internal, dir: "priv/doc_shell/private"}
]
Mount them with different routes and gates:
forward "/docs",
  to: DocShell.Web.Plug,
  init_opts: [cache: :docs_public]

forward "/internal/docs",
  to: DocShell.Web.Plug,
  init_opts: [cache: :docs_internal, gate: &MyApp.Auth.employee?/1]
The host decides which readers may access each directory and enforces that
decision through the gates.
Serve from a host controller
If the host already owns the pipeline — authentication, tenant loading,
telemetry, rate limiting — keep that pipeline and call
DocShell.Web.Controller.show/2 for the response.
defmodule MyAppWeb.DocsController do
  use MyAppWeb, :controller

  plug :require_authenticated_user

  def show(conn, params), do: DocShell.Web.Controller.show(conn, params)
end
get "/docs/api/:artifact", MyAppWeb.DocsController, :show
There is no gate option in the controller helper because authorization already
belongs in the host pipeline before the helper is called.
Response behavior
DocShell.Web.Plug and DocShell.Web.Controller return the same kinds of
responses:
	Status	Meaning
	200	The stored envelope as application/json
	403	The plug gate refused the request
	404	No such artifact, or an invalid artifact path
	304	The authorized request matched the artifact ETag
	405	The method was not GET or HEAD

Multi-segment paths are rejected. A request can ask for one artifact name; it
cannot walk the filesystem.
Common deployment mistakes
	Mistake	Fix
	Serving an artifact directory before manifest.json is written	Run mix doc_shell.build before asset packaging or cache reload; use mix doc_shell.build --no-start if the host supervision tree has build-time side effects
	Writing a bare OpenAPI file inside the artifact directory	Use :openapi_spec_path outside priv/doc_shell/public and private
	Forgetting to reload after an out-of-band rebuild	Call DocShell.Web.Cache.reload/1 from the deploy hook or admin action
	Omitting a gate on internal docs	Add a host authorization function or use a host controller pipeline
	Sharing one cache name for two directories	Give each cache a distinct :name

Supervising named caches
A cache child specification uses its registered name as its child ID. Multiple
named caches can be listed directly in one supervision tree.
Cache ownership
Only the cache process writes to ETS; readers may fetch concurrently.
	Read operation	Consistency
	Individual fetch	Consistent on its own. Separate fetches may cross a reload.
	Cache.snapshot/2	Caller-owned copy of all envelopes from one generation, including the manifest.

A snapshot returns {:ok, %{generation_id: id, artifacts: envelopes}}. It stays
valid after reloads and retains that copy in caller memory. Snapshot calls
queue behind reloads.
Cache.reload(server, timeout) and snapshot(server, timeout) default to 5,000
milliseconds. They follow GenServer.call/3:
	Timeouts or unavailable processes exit the caller.
	Timing out does not cancel a queued or running reload.

New bytes require a new generation ID. Reusing the active ID with changed
envelopes returns {:error, {:generation_id_reused, id}} and retains the old snapshot.
HTTP response caching
HTTP serving caches encoded JSON and an ETag per generation. GET and HEAD
share headers; matching If-None-Match requests return 304 after authorization.
Other methods return 405 with Allow: GET, HEAD. The host retains control of
Cache-Control and Vary. Encoding happens during cache publication, not requests.


  

    Publish a Portable Documentation Site

Publishing a site has three steps:
	Load a collection and verify its source artifacts.
	Use a site source to choose routes, visibility, and navigation.
	Render the validated site.

This notebook follows those steps with a small HTML renderer. A production
renderer can live in another package and implement the same behaviour.
This example covers the existing core export path. The
coordinated completion checklist
tracks renderer adoption of presentation settings, hosted API pairing and complete artifact
preview/reader qualification. They are not options exercised by this notebook.
The host supplies source policy and brand content; renderer packages own the
visual controls and preview, while native readers and producer algorithms stay
with their respective consumers/producers. The settings section below describes
the settings contract included in the pinned 2.0.0 package.
Setup
Run the notebook from Livebook's default standalone runtime. The release task
keeps this exact package version in sync with mix.exs.
Mix.install([
  {:doc_shell, "== 2.0.0"}
])

Application.ensure_all_started(:doc_shell)
Define host policy
The source below selects one qualified document and gives it a stable route.
It does not read files or render HTML; loaded collections are its only input.
defmodule SitePublication.Source do
  @behaviour DocShell.Presentation.SiteSource

  @impl true
  def project(_collections, _options) do
    {:ok,
     %{
       "title" => "Example documentation",
       "base_path" => "/docs/",
       "default_locale" => "en",
       "locales" => ["en"],
       "pages" => [
         %{"id" => "example:intro", "route" => "/start/"}
       ],
       "navigation" => [
         %{
           "id" => "guides",
           "title" => "Guides",
           "children" => [%{"id" => "example:intro"}]
         }
       ],
       "redirects" => %{"/old/" => "/start/"},
       "metadata" => %{"owner" => "documentation"}
     }}
  end
end
The map declares the host's site policy. A database or graph projection can
produce it too; the returned values must remain inert JSON. In the current
checkout, automatic reading links stay within the same locale, audience set and
nearest navigation group. Explicit previous/next document IDs can cross
sections or apply to a page omitted from navigation. Badges use nonempty text
(up to 256 UTF-8 bytes), and collapsed is a boolean on a navigation group.
Presentation settings in DocShell 2.0.0
The source may also return a presentation object. For example:
{
  "brand": {"label": "Example", "href": "/docs/start/"},
  "labels": {"search": "Search examples"},
  "locales": [{"id": "en", "label": "English", "href": "/docs/start/", "current": true}],
  "footer": {"text": "Example documentation", "links": []},
  "metadata": {"description": "Example documentation", "robots": ["index", "follow"]},
  "robots": {"allow": ["/docs/"]}
}
DocShell.Presentation.Settings.validate/1 checks this inert data before
projection. The exporter forwards it as context.presentation for both pages
and not-found output, and uses the explicit robots.txt rules. A renderer
implements its own controls and recognizes its own label keys; the source
supplies translations, destinations and brand content. The runnable baseline
below uses no settings, so it also works with the pinned release.
Page decoration data in DocShell 2.0.0
Page declarations may carry banner records (label, text, href) and
hero records (title, tagline, description, ordinary link actions, and
an image logical asset/alt record). PageDecorations.validate/2 checks them.
Use metadata["seo"] for page description/image/robots overrides. All values
stay inert and must be JSON-encodable. The complete projected page, including
metadata and reading relationships, must fit its byte budget. These fields do
not choose a host's product layout or supply executable rendering callbacks.
Hosted API pairing in DocShell 2.0.0
A graph-backed host can call
DocShell.Presentation.HostedPair.validate(presentation, openapi, expected)
before invoking a renderer. Put the same doc-shell-publication/v1 binding in
the presentation's :publication field, OpenAPI's x-doc-shell-publication
extension, and the host's expected request view. The required opaque fields are
publication_id, source_view, graph_position, locale, release, and
disclosure_surface. Missing or mismatched fields refuse, including stale
inputs that agree with each other but differ from the expected publication.
This API is included in DocShell 2.0.0. Host authorization and source
authenticity remain prerequisites; a matching declaration grants no access.
Define a small renderer
The renderer declares what it can provide, returns logical assets, and renders
already validated pages. It does not choose routes or write the destination.
defmodule SitePublication.Renderer do
  @behaviour DocShell.Presentation.Renderer

  alias DocShell.Presentation.{Asset, Page, Site}
  alias DocShell.Presentation.Renderer.{Capabilities, Capability, Context}

  @impl true
  def capabilities do
    %Capabilities{
      schema_version: Capabilities.schema_version(),
      renderer_id: "site-publication-example",
      renderer_version: "1.0.0",
      output_modes: [:static],
      features: %{
        "doc-shell/html/v1" => %Capability{states: [:fallback], runtime: []}
      }
    }
  end

  @impl true
  def assets(%Site{}, []) do
    {:ok,
     [
       %Asset{
         path: "site.css",
         media_type: "text/css",
         bytes: "main{max-width:48rem;margin:4rem auto;font:18px system-ui}"
       }
     ]}
  end

  @impl true
  def render_page(%Page{} = page, %Context{} = context) do
    body = Enum.map(page.content, &render_node/1)
    css = Map.fetch!(context.assets, "site.css")

    {:ok,
     [
       "<!doctype html><html lang=\"",
       escape(page.locale),
       "\"><head><meta charset=\"utf-8\"><title>",
       escape(page.title),
       "</title><link rel=\"stylesheet\" href=\"",
       escape(css),
       "\"></head><body><main id=\"main\">",
       body,
       "</main></body></html>"
     ]}
  end

  @impl true
  def render_not_found(%Site{}, %Context{}) do
    {:ok, "<!doctype html><html><body><main>Not found</main></body></html>"}
  end

  defp render_node(text) when is_binary(text), do: escape(text)

  defp render_node(%{"tag" => tag, "attrs" => attrs, "content" => content})
       when tag in ["h1", "p", "strong", "em"] do
    id = if tag == "h1", do: [" id=\"", escape(Map.get(attrs, "id", "")), "\""], else: []
    ["<", tag, id, ">", Enum.map(content, &render_node/1), "</", tag, ">"]
  end

  defp render_node(%{"content" => content}), do: Enum.map(content, &render_node/1)

  defp escape(value) do
    value
    |> to_string()
    |> String.replace("&", "&amp;")
    |> String.replace("<", "&lt;")
    |> String.replace("\"", "&quot;")
  end
end
Unknown AST elements above keep their safe child content. Production HTML
renderers should use a complete allowlist and validate link schemes as described
by the renderer contract.
Build and load a collection
The source revision and tree digest come from the caller. DocShell records them;
it does not run Git or authenticate a checkout.
workspace =
  Path.join(
    System.tmp_dir!(),
    "doc_shell_site_publication_#{System.unique_integer([:positive])}"
  )

File.rm_rf!(workspace)
File.mkdir_p!(Path.join(workspace, "guides"))

File.write!(Path.join(workspace, "guides/intro.md"), """
---
id: intro
title: Introduction
---

# Introduction

This page came from a validated portable collection.
""")

artifact_dir = Path.join(workspace, "artifacts")

{:ok, descriptor} =
  DocShell.Generate.Collection.new(%{
    id: "example",
    title: "Example",
    version: "1.0.0",
    revision: String.duplicate("a", 40),
    tree_digest: "sha256:" <> String.duplicate("b", 64),
    artifact_dir: artifact_dir,
    source_url: "https://example.invalid/example",
    edit_base_url: "https://example.invalid/example/edit"
  })

{:ok, _result} =
  File.cd!(workspace, fn ->
    DocShell.Build.run(
      modules: [],
      guide_bases: ["guides"],
      livebook_base: "notebooks",
      changelog_source: false,
      public_dir: artifact_dir,
      private_dir: Path.join(workspace, "private"),
      collection: descriptor
    )
  end)

{:ok, collection} = DocShell.Generate.Collection.load(descriptor)

Enum.map(collection.documents, & &1["id"])
Project the site
Projection resolves anchors, links, breadcrumbs, reading order, search records,
visibility, and capability requirements before a renderer sees the page.
{:ok, site} =
  DocShell.Presentation.SiteProjector.project(
    collections: [collection],
    source: SitePublication.Source,
    profile: "public",
    generation_id: "site-publication-example",
    canonical_origin: "https://docs.example"
  )

page = site.pages["example:intro"]

%{
  schema: site.schema_version,
  route: page.route,
  headings: Enum.map(page.headings, & &1.id),
  breadcrumbs: Enum.map(page.breadcrumbs, &{&1.title, &1.path}),
  requirements: Enum.map(page.requirements, & &1.feature_id)
}
The cohort digest is deterministic for the same collections and profile. The
generation ID identifies this publication attempt and may differ on a rebuild.
Export the static tree
The exporter validates renderer capabilities and output, hashes local assets,
checks links and limits, stages the whole tree, and then replaces the destination.
destination = Path.join(workspace, "site")

{:ok, manifest} =
  DocShell.Presentation.StaticExporter.export(
    site: site,
    renderer: SitePublication.Renderer,
    destination: destination,
    canonical_origin: "https://docs.example"
  )

%{
  renderer: manifest["renderer"],
  routes: manifest["routes"],
  files: destination |> Path.join("**/*") |> Path.wildcard() |> Enum.map(&Path.relative_to(&1, destination))
}
site-manifest.json records every generated payload except itself, avoiding a
self-referential digest. The tree also contains 404.html, search data,
sitemap.xml, robots.txt, llms.txt, and llms-full.txt.
Query the same search corpus
The built-in adapter is both the default static index and a reference query
implementation. Other adapters consume the same records.
{:ok, matches} =
  DocShell.Presentation.SearchAdapter.JSON.query(site.search, "validated", locale: "en")

Enum.map(matches, &{&1.id, &1.route})
External artifact blocks (experimental)
External illustrations and other typed artifact blocks have an
experimental static implementation.
This notebook continues to exercise the unchanged v1 path. The executable
artifact tests separately exercise verified fallback, unknown optional profiles,
per-state runtime selection and the same static exporter.
Runtime requirement ordering does not change selection. Script-free export
rejects browser JavaScript MIME aliases, case variants and MIME parameters
before publication. Empty sites still validate their artifact options.
A host passes
:artifact_options explicitly; it never starts an artifact producer implicitly.
Independent Svelte/HEEx archive reader observations are recorded in the shared
plan. Producer algorithms and native applications stay with their consumers.
Clean up
File.rm_rf!(workspace)
:ok
Artifact input budgets in DocShell 2.0.0
For artifact-bearing pages, pass positive :limits through :artifact_options.
ArtifactLimits.new/1 supplies defaults for page/AST/JSON size and depth,
block/binding/variant counts, descriptors, manifests, projections and assets.
ArtifactBlock.project_many/2 validates every page before loading descriptors,
then loads each descriptor once per invocation. Static export uses this batch
path and applies the lower site page/depth ceilings. A late invalid page cannot
invoke an earlier page's producer or replace the prior output. These APIs are
available in DocShell 2.0.0; they do not relax source authentication,
producer limits or renderer qualification.
The packaged priv/contracts/artifact-contracts-v1.schema.json contains
structural definitions for nodes, descriptors, variants, capabilities, receipts
and export manifests. artifact-conformance-v1.json contains frozen synthetic
chart/drawing inputs, exact original bytes, expected selections and semantic
observations. Tests use a separate schema engine only in development/test;
DocShell core does not acquire that runtime dependency. These vectors do not
establish external producer or native-reader conformance.
In file-reader mode, resolve selected asset URLs against
presentation-manifest.json itself. HTML has page-relative URLs; the manifest
has output-root-relative paths and lists only selected artifact assets. Web
mode retains root-relative URLs.
Before displaying an existing artifact receipt, call
ArtifactBlock.verify_receipt(content, receipt). It checks the portable binding
without producer callbacks or a second presentation choice. The original
producer admission and source authenticity remain host prerequisites. A static
renderer receives selected original bytes in context.artifact_assets as
%{"media_type" => type, "base64" => encoded_bytes} records, so it can check
its own media subset and raw digest without fetching URLs or reading files.
Artifact binding targets must be textual AST attrs.id values. JSON arrays,
objects, numbers and booleans cannot stand in for an anchor that readers ignore;
a genuine textual target may be outside the artifact's fallback subtree.
The void br element must have empty content; putting fallback text under it
fails admission rather than disappearing in HTML output.


  

    Markdown Parsing

Benchmark
Markdown parsing runs once per document and is the hottest path in a
build: every module doc, guide, and notebook goes through it. Inputs span
a terse module doc to a long guide.
System
Benchmark suite executing on the following system:
  
    	Operating System
    	macOS
  

    	CPU Information
    	Apple M4 Max
  

    	Number of Available Cores
    	16
  

    	Available Memory
    	128 GB
  

    	Elixir Version
    	1.20.4
  

    	Erlang Version
    	29.0.4
  

Configuration
Benchmark suite executing with the following configuration:
  
    	:time
    	5 s
  

    	:parallel
    	1
  

    	:warmup
    	2 s
  

Statistics
Input: large (50 sections)
Run Time
  
    	Name
    	IPS
    	Average
    	Deviation
    	Median
    	99th
  
    
    Presentation Projection - DocShell v2.0.0
    
    

    


  
  

    Presentation Projection

Benchmark
Projection runs once per build over every entry at once, so it scales with
the size of the documentation set rather than with any one document.
Validation is measured alongside it because graph-backed hosts pay for it
on every projector call — it reads a fixed 100-entry presentation and so
does not vary with the input.
System
Benchmark suite executing on the following system:
  
    	Operating System
    	macOS
  

    	CPU Information
    	Apple M4 Max
  

    	Number of Available Cores
    	16
  

    	Available Memory
    	128 GB
  

    	Elixir Version
    	1.20.4
  

    	Erlang Version
    	29.0.4
  

Configuration
Benchmark suite executing with the following configuration:
  
    	:time
    	5 s
  

    	:parallel
    	1
  

    	:warmup
    	2 s
  

Statistics
Input: 10 entries
Run Time
  
    	Name
    	IPS
    	Average
    	Deviation
    	Median
    	99th
  
    
    Term Coercion - DocShell v2.0.0
    
    

    


  
  

    Term Coercion

Benchmark
stringify/1 runs over every piece of metadata in every module and node,
so it is called far more often than anything else here and its cost is
dominated by tree depth.
System
Benchmark suite executing on the following system:
  
    	Operating System
    	macOS
  

    	CPU Information
    	Apple M4 Max
  

    	Number of Available Cores
    	16
  

    	Available Memory
    	128 GB
  

    	Elixir Version
    	1.20.4
  

    	Erlang Version
    	29.0.4
  

Configuration
Benchmark suite executing with the following configuration:
  
    	:time
    	5 s
  

    	:parallel
    	1
  

    	:warmup
    	2 s
  

Statistics
Input: deep (depth 8)
Run Time
  
    	Name
    	IPS
    	Average
    	Deviation
    	Median
    	99th
  
    
    Artifact Round Trip - DocShell v2.0.0
    
    

    


  
  

    Artifact Round Trip

Benchmark
Envelope and round-trip cost over a 100-entry artifact, which the build
pays once per file written and the cache pays once per file on every
reload.
System
Benchmark suite executing on the following system:
  
    	Operating System
    	macOS
  

    	CPU Information
    	Apple M4 Max
  

    	Number of Available Cores
    	16
  

    	Available Memory
    	128 GB
  

    	Elixir Version
    	1.20.4
  

    	Erlang Version
    	29.0.4
  

Configuration
Benchmark suite executing with the following configuration:
  
    	:time
    	5 s
  

    	:parallel
    	1
  

    	:warmup
    	2 s
  

Statistics
Run Time
  
    	Name
    	IPS
    	Average
    	Deviation
    	Median
    	99th
  
    
    Collection Preparation and Import - DocShell v2.0.0
    
    

    


  
  

    Collection Preparation and Import

Benchmark
Collection preparation and complete filesystem import over increasing synthetic corpora. Setup and publication are outside timed work. Import includes bounded reads, JSON decoding, canonical hashes, shape validation and indexed provenance reconstruction. Memory is BEAM allocation measured by Benchee, not peak RSS. These are local measurements, not performance thresholds.
System
Benchmark suite executing on the following system:
  
    	Operating System
    	macOS
  

    	CPU Information
    	Apple M4 Max
  

    	Number of Available Cores
    	16
  

    	Available Memory
    	128 GB
  

    	Elixir Version
    	1.20.4
  

    	Erlang Version
    	29.0.4
  

Configuration
Benchmark suite executing with the following configuration:
  
    	:time
    	3 s
  

    	:parallel
    	1
  

    	:warmup
    	1 s
  

Statistics
Input: 1000 documents
Run Time
  
    	Name
    	IPS
    	Average
    	Deviation
    	Median
    	99th
  
    
    Site Projection and Export - DocShell v2.0.0
    
    

    


  
  

    Site Projection and Export

Benchmark
Site projection includes page admission, anchor and link resolution,
navigation, search, and digests. Static export includes rendering,
search serialization, link validation, staged writes, and replacement.
The destination is reused to measure the normal replacement path. Memory
figures are BEAM allocations reported by Benchee, not peak resident memory.
	Pages	Search records	Search bytes	Output files	Output bytes
	10	50	23182	19	41216
	100	500	233112	109	392851
	500	2500	1174062	509	1967950

System
Benchmark suite executing on the following system:
  
    	Operating System
    	macOS
  

    	CPU Information
    	Apple M4 Max
  

    	Number of Available Cores
    	16
  

    	Available Memory
    	128 GB
  

    	Elixir Version
    	1.20.4
  

    	Erlang Version
    	29.0.4
  

Configuration
Benchmark suite executing with the following configuration:
  
    	:time
    	5 s
  

    	:parallel
    	1
  

    	:warmup
    	2 s
  

Statistics
Input: 10 pages
Run Time
  
    	Name
    	IPS
    	Average
    	Deviation
    	Median
    	99th
  
    
    Changelog - DocShell v2.0.0
    
    

    


  
  

    Change Log

All notable changes to this project will be documented in this file.
See Conventional Commits for commit guidelines.
v2.0.0 (2026-10-30)
Breaking Changes:
	require Elixir 1.20 across supported OTP versions by futhr

Features:
	artifacts: verify admitted receipts without producer callbacks by futhr

	artifacts: package structural schemas and independent contract vectors by futhr

	artifacts: preflight complete batches before profile callbacks by futhr

	json: check nesting before decoder allocation by futhr

	presentation: validate portable page decorations and metadata by futhr

	presentation: admit hosted narrative and OpenAPI pairs by futhr

	presentation: validate shared site settings by futhr


Bug Fixes:
	artifacts: enforce declared media and subject vocabularies by futhr

	artifacts: require renderable anchors and fallback content by futhr

	artifacts: localize selected manifest assets for file readers by futhr

	presentation: keep reading flow within its declared view by futhr

	deps: update the AshOaskit test fixture by Tobias Bohwalli


v1.0.0 (2026-10-23)
Breaking Changes:
	artifacts: reference module members from navigation by futhr

Features:
	presentation: admit portable artifact blocks by Tobias Bohwalli

Bug Fixes:
	ci: isolate runtime caches and refresh pinned actions by Tobias Bohwalli

	presentation: enforce portable artifact admission before export by Tobias Bohwalli

	deps: update Decimal past security advisory by Tobias Bohwalli


Performance Improvements:
	extraction: read module documentation concurrently by futhr

	artifacts: write compact canonical artifacts encoded once by futhr

	json: encode canonical json in a single pass by futhr


v0.5.0 (2026-10-10)
Features:
	site: publish renderer-neutral documentation sites by Tobias Bohwalli

Bug Fixes:
	ci: isolate packaged consumers from inherited Mix paths by futhr

	resolve patched Ash dependency by futhr

	presentation: use portable redirect cycle tracking by futhr

	deps: update Ash and Mint past security advisories by Tobias Bohwalli

	deps: update Mint past its security advisory by Tobias Bohwalli


v0.4.0 (2026-09-16)
Features:
	search: include module member documentation when explicitly enabled by Tobias Bohwalli

	cache: expose consistent generation snapshots and reload timeouts by Tobias Bohwalli

	collection: add portable documentation corpus provenance by Tobias Bohwalli


Bug Fixes:
	cache: reject changed bytes under an active generation identity by Tobias Bohwalli

	extraction: reject colliding module member metadata keys by Tobias Bohwalli

	artifacts: contain encoder failures before publication by Tobias Bohwalli

	collection: preserve exact JSON identity during reconstruction by Tobias Bohwalli

	presentation: validate references and stabilize equal-title ordering by Tobias Bohwalli

	collection: bound imports and reject ambiguous filesystem and JSON inputs by Tobias Bohwalli

	artifacts: include stale deletion in publication rollback by Tobias Bohwalli

	collection: validate complete provenance with indexed document identities by Tobias Bohwalli

	validation: reject malformed input and ambiguous JSON encoding by Tobias Bohwalli

	notebooks: run collection example after setup by Tobias Bohwalli


Performance Improvements:
	collection: scan JSON syntax without per-byte allocation by Tobias Bohwalli

	extraction: reuse parsed bodies for unfenced document titles by Tobias Bohwalli


v0.3.0 (2026-09-07)
Features:
	openapi: accept OpenAPI 3.2 source documents by Tobias Bohwalli

Bug Fixes:
	include optional adapters in analysis by Tobias Bohwalli

	build: stage output and restore failed publications by Tobias Bohwalli

	artifact: define legacy generation compatibility by Tobias Bohwalli

	cache: protect snapshots with process ownership by Tobias Bohwalli

	cache: use registered names as supervisor child IDs by Tobias Bohwalli

	changelog: preserve Markdown context across releases by Tobias Bohwalli

	presentation: calculate each document path once by Tobias Bohwalli

	search: preserve words across inline formatting by Tobias Bohwalli

	generate: derive titles from parsed Markdown headings by Tobias Bohwalli

	artifact: isolate temporary files across BEAM instances by Tobias Bohwalli

	build: reject conflicting output destinations by Tobias Bohwalli

	config: validate build options and guide fields by Tobias Bohwalli

	presentation: validate recursive content and metadata by Tobias Bohwalli

	json: normalize metadata without silent key collisions by Tobias Bohwalli

	presentation: reject duplicate document identities by Tobias Bohwalli

	guides: parse frontmatter delimiters by lines by Tobias Bohwalli

	types: include recursive text nodes in the AST contract by Tobias Bohwalli

	changelog: reject nil source entries by Tobias Bohwalli

	openapi: include the default API version by Tobias Bohwalli

	deps: update Mint and Ash past security advisories by Tobias Bohwalli


Performance Improvements:
	web: cache encoded responses and HTTP validators by Tobias Bohwalli

v0.2.0 (2026-09-01)
Features:
	build: decouple host extraction from files and supervision by futhr

	generate: extract changelog releases as documentation entries by futhr


Bug Fixes:
	deps: support compatible AshOaskit hosts by futhr

	build: report every generated document by futhr

	generate: support conventional changelog releases by futhr


v0.1.0 (2026-08-24)
Features:
	config: use notebooks as the default notebook source by Tobias Bohwalli

	web: serve generated artifacts through a gated cache by futhr

	mix: add the artifact build task by futhr

	build: build the complete documentation artifact tree by futhr

	config: resolve build settings from options, host config, and defaults by futhr

	presentation: project content into typed presentation indexes by futhr

	open_api: load OpenAPI documents through source adapters by futhr

	generate: import Markdown guides and Livebook notebooks by futhr

	generate: extract documentation from compiled modules by futhr

	generate: share common document collection behavior by futhr

	ast: parse Markdown into renderer-neutral syntax trees by futhr

	json: coerce arbitrary terms into JSON-encodable values by futhr

	artifact: store artifacts in versioned JSON envelopes by futhr


Bug Fixes:
	notebooks: install DocShell in Livebook tutorials by futhr

	package: remove the nonexistent changelog link by Tobias Bohwalli

	deps: update Ash past security advisories by Tobias Bohwalli

	cache: publish complete artifact generations atomically by futhr


Performance Improvements:
	bench: measure the parsing, projection, and artifact hot paths by futhr
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    Contributing to DocShell

Bug fixes, documentation improvements, and focused feature proposals are
welcome. Renderers in other repositories consume DocShell's JSON output, so
check artifact changes for compatibility before starting. Renaming, removing,
or retyping a field requires a schema-version bump and coordinated releases.
Reporting bugs
Check the existing issues first,
then include:
	your Elixir and OTP versions (elixir --version)
	minimal reproduction steps
	the full error message and stacktrace

For artifact problems, include the relevant JSON fragment.
Suggesting features
Open an issue describing the use case and expected behavior. Keep visual
rendering, authorization policy, and host-specific taxonomy in the host or a
separate renderer package.
Development setup
git clone https://github.com/futhr/doc_shell.git
cd doc_shell
mix setup
mix test

The pinned toolchain is in .tool-versions; mise install or asdf install
will fetch it.
Workflow
mix setup                    # fetch and compile
mix test                     # run the suite
mix test.watch               # re-run affected tests on save
mix test.cover               # run the suite with coverage
mix test.cover.html          # coverage report in cover/
mix lint                     # format check, credo, dialyzer
mix check                    # the full gate, as CI runs it
mix ci                       # setup + lint + coverage
mix docs                     # build the documentation
mix bench                    # run every benchmark
mix bench.ast                # run one
scripts/notebook_smoke.py     # execute notebook examples against the checkout
scripts/consumer_smoke.sh     # round-trip the unpacked package in fresh hosts

Benchmarks write Markdown reports to bench/output/, which are published as
the Performance section of the documentation and are committed to the repo. If
you change a hot path — parsing, projection, or artifact encoding — re-run the
suites and commit the updated reports.
mix check runs everything below in one pass. Run it before opening a pull
request.
Automatic retry-only mode is disabled so mix check remains a full gate after
a failure. Use mix check --retry explicitly for a targeted retry while iterating,
then run the complete gate before handoff.
The consumer check defaults to the locked dependency set for core, Plug and Ash
hosts. Set DOC_SHELL_DEPENDENCIES=unlocked for fresh resolution or minimum
for selected compatible direct-runtime minima. The Ash host requires Jason 1.4.5
with Decimal 3; core/Plug also test Jason 1.4.0. These checks operate entirely in
temporary projects, without changing the repository lock, workflows or refs.
	Tool	What it enforces
	mix format --check-formatted	Formatting, including doctests
	mix compile --warnings-as-errors	No compiler warnings
	MIX_ENV=no_optional mix compile --no-optional-deps	Compiles without AshOaskit or Plug
	mix credo --strict	Style, complexity, nesting depth
	mix doctor --summary	Documentation and typespec coverage
	mix coveralls	Test coverage, floor 95%
	mix hex.audit / mix deps.audit	Retired packages and advisories
	mix dialyzer	Type inconsistencies
	mix docs --warnings-as-errors	HTML, Markdown, and EPUB all build cleanly

The compile without optional dependencies catches references that would break
hosts using only the core package. DocShell.Web.Plug and
DocShell.Web.Controller compile conditionally; the AshOaskit adapter resolves
its library at runtime.
Dependency build and PLT caches, including restore prefixes, use the exact
installed OTP and Elixir versions reported by setup-beam. Workflow regressions
probe independent patch changes in either runtime. CI also tests the pinned
Elixir 1.20/OTP 29 baseline alongside every previously supported matrix pair.
Code standards
	Document every public module, function, callback, and struct. Moduledocs
should explain what the module is for and why it works the way it does —
a restatement of the module name is not documentation.
	Keep the HTML, Markdown, and EPUB formatters in mix docs. The Markdown
formatter produces llms.txt and the per-module .md files for machine
readers.
	Give every public function a @spec.
	Prefer pattern matching, guards, and small total functions. Credo caps
conditional nesting at two levels.
	Return tagged tuples at boundaries. Raise for programmer error, not for
malformed input or a failing integration.
	Preserve native JSON values through normalization — a number should not
arrive at a renderer as a string.
	Add a regression test with every bug fix and a behaviour test with every
feature.
	Do not exclude production code from coverage. Test the behaviour or delete
the unreachable branch.

Test layout
Organize unit tests near the corresponding lib/ path. Contract and integration
tests may intentionally span helpers: collection integrity tests, for example,
exercise descriptor, filesystem, digest and provenance behavior through the
public facade. Test observable behavior, including failure preservation, rather
than duplicating an implementation's decomposition solely to mirror filenames.
A module whose documentation contains iex> examples must be covered by
doctest in that test module, so the examples are executed rather than merely
read.
Use StreamData for normalization and round-trip
properties, and group related properties together. Include edge cases beyond
the hand-written fixtures.
Changing the artifact contract
The shapes in the artifact contract notebook are
public API. Adding an optional field is usually safe. Renaming one, removing
one, or changing its type is not, and needs a schema_version bump plus a
coordinated release across every producer and renderer.
If you are unsure which side of that line a change falls on, open an issue
before writing it.
Commits
Conventional Commits, with an
imperative sentence as the subject:
<type>(<scope>): <imperative sentence>
feat(build): add the renderer-neutral artifact pipeline
fix(cache): preserve the last valid snapshot when reload fails
docs(usage): explain optional host integrations
test(presentation): cover invalid projector results
Use the narrowest accurate type and scope. Keep each commit to one coherent,
reviewable change, and commit tests alongside the behaviour they verify. These
subjects are what git_ops turns into the changelog, so write them for the
person reading the release notes.
Pull requests
	Fork and branch (git checkout -b feat/some-feature)
	Make the change, with tests
	Run mix check
	Open a PR describing what changed and why

Releases
Maintainers only, via git_ops. CHANGELOG.md is
generated from Conventional Commit subjects; do not hand-edit it. It already
exists and is included in docs.extras and package.files in mix.exs, so
the --initial release command no longer applies.
For a subsequent release:
	Complete the changes on main and run mix check.
	Run mix release to generate the changelog, version, and notebook updates.
Answer no to the commit-and-tag prompt so the release remains untagged
during validation. Do not hand-edit the generated changelog.
	Review the generated diff, run mix check again, and commit the release
updates on main with the generated release commit subject.
	The maintainer pushes main without tags and waits for CI to pass on that
exact release commit. Coding agents keep commits local; maintainers perform
every push manually.
	After CI passes, create an annotated v<version> tag on the validated
release commit using the generated release notes, then have the maintainer
push only that tag.

The tag starts Publish, which checks the tag
and version, reruns the canonical gate, and publishes the package and docs in
the hex-publish environment using HEX_API_KEY. It then compares the
registry archive with the validated package and attests the registry bytes.
Monitor that workflow and verify the published package, docs, and attestation
before cleanup. Keep publishing in this workflow to avoid concurrent manual
and automated releases.
Questions
Open an issue for questions about using or contributing to DocShell, including
whether a feature belongs in the core package or an integration.
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    MIT License

Copyright (c) 2026-present, Tobias Bohwalli
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.
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    DocShell usage rules

Use these rules when integrating DocShell or generating code that uses it.
DocShell extracts documentation into versioned JSON and projects validated
collections into portable sites. It validates routes and renderer capabilities
and publishes static output. The host supplies the visual renderer, site
structure, authorization policy, tenancy, branding, and deployment.
Requires Elixir 1.20 or later. Install ash_oaskit, open_api_spex, or plug
when the host uses the corresponding optional integration.
The coordinated completion checklist
maps implemented APIs to automated contract, regression, browser and package
checks.
Use the implemented presentation site-source field for shared settings;
use HostedPair.validate/3 for a hosted API pair. Core validates inert host inputs; Phoenix Assets
owns visual controls/previews. Host source selection, authentication, disclosure,
brand content, route choices, producer semantics and native readers stay at
their owners. A matching publication binding proves declared consistency,
not permission to disclose either input.
For shared site settings, use DocShell.Presentation.Settings.validate/1.
Only brand, footer, labels, locales, releases, metadata and robots
are accepted. Keep values inert; pass framework slots/snippets to the renderer
directly. Locale/release entries declare exact destinations rather than asking
DocShell to infer routes. Static export forwards settings through
Renderer.Context.presentation and applies the explicit robots.txt rules.
These APIs require DocShell 2.0.0 or later.
For the AshOaskit adapter, current host guidance selects {:ash_oaskit, "~> 0.4.5"}.
Hex has released 0.4.5 and this checkout already locks it for development/tests.
Retain the actual resolved dependency cohort in adapter/package evidence; this
does not impose AshOaskit on core consumers or qualify every older version in
the development dependency range.
Build and configuration
Configuration precedence
	Configure only the :doc_shell application. DocShell never reads another
application's environment.

	Precedence is per-call options to DocShell.Build.run/1, then
config :doc_shell, then package defaults. Defaults live in
DocShell.Config. A build with no configuration produces a valid artifact
tree.


Running a build
	Use mix doc_shell.build for host builds. It documents every module in the
current application. The default task starts the app; pass --no-start to
compile and load the app spec without starting the supervision tree. Call
DocShell.Build.run/1 directly, with an explicit :modules list, when you
need a different set.

	Handle both {:ok, result} and {:error, reason}. Extraction stops at the
first error and names the module or file at fault; it does not skip bad
sources.

	Pass explicit :modules, :guide_bases, and :livebook_base values when the
host layout differs from the defaults ([], ["guides"], "notebooks").

	Use DocShell.Build.run/1's return value to feed a database or knowledge
graph, with write: false to skip file writes. Source entries keep their
parsed ast and remain unfiltered in memory. Projector backlinks also remain
in memory and have no disk artifact.


Source configuration
	Set :collection to a validated DocShell.Generate.Collection descriptor
when the output will be imported into a documentation site. It records the
caller-supplied source revision and tree digest; DocShell never invokes Git
or fetches the descriptor URLs. The public output then includes the
enveloped collection.json provenance artifact.

	Treat changelog/release notes as a source adapter. The default
DocShell.Generate.Changelog.Sources.MarkdownFile reads CHANGELOG.md, but
graph/database/CMS hosts should implement
DocShell.Generate.Changelog.Source and pass :changelog_options. Use
DocShell.Generate.Changelog.from_markdown/2 when the dynamic source stores
Markdown.

	Leave :open_api_adapter unset to emit a valid empty OpenAPI 3.1 document.


Presentation and output
	Set :presentation_source to a DocShell.Presentation.GraphProjector
implementation to have the build use a host projector. :path_builder,
:skip_empty, :search_tokens, and :search_members pass through to the
producer.

	Set search_members: true to append member names/arities, signatures, and
parsed docs to page search text. It defaults to false, does not change content
or override skip_empty, and reports malformed member Markdown with the module ID.

	Read module member documentation from modules.json. Navigation items carry
only id, title, anchor and kind references for members that are not
@doc false.

	Member metadata defaults to the keys ExDoc renders. Set
member_metadata: :all or a list of key names only when a renderer needs
more; libraries such as Spark attach very large metadata values.

	Artifacts are compact canonical JSON. Use pretty: true only for debugging,
and never compare or hash the formatted bytes.

	Set :openapi_spec_path when external tooling needs a bare OpenAPI file.
Put it outside the artifact directories — DocShell.Web.Cache rejects a
directory holding an unenveloped .json.


Default API identity
The default OpenAPI 3.1 document includes info.title and the configured
api_version as info.version (default "0.1.0").
Configuration errors
Build.run/1 rejects malformed options and unknown per-call keys before
extraction. Unknown application environment keys remain ignored. Invalid guide
identities, titles, audience, and locale return errors naming the field and file.
Guide IDs and titles accept nonempty strings or numeric/boolean scalars.
Output destinations
Public and private output directories must be disjoint. The optional raw
OpenAPI destination must lie outside both. Conflicting paths fail before
extraction or writes; use dedicated directories without symlink aliases.
Failed builds and recovery
Builds stage all JSON and back up existing files before publishing. Use the
transaction's delete: [path] option for removals so locks and rollback cover
them. Duplicate targets, directories and symlinks are rejected before publication.
If publication returns a failure, rollback restores earlier files, including
deleted artifacts. A failed rollback reports the retained backup paths.
Cooperating builds use .doc-shell-build.lock directories. After a process or
machine crash, recover retained backups and remove stale locks before rebuilding.
Files publish individually, so cache reloads validate generation IDs and keep
the last complete snapshot. Use dedicated output directories without external
writers or symlink aliases.
Artifact contract
	Treat DocShell.schema_version/0 and the doc-shell/v2 shapes as public API.
Never invent fields or change a field's type in place.

	Treat the v2 source catalogue as additive. A manifest may list a new
per-source artifact and kind is an open string; generic consumers ignore
unknown files and kinds, while selective consumers may read only their
allow-listed artifacts. Removing an existing file or changing an existing
field's name or type requires a schema-version change.

	A site-ready collection uses the additive doc-shell-collection/v1 payload
in collection.json. Its portable descriptor excludes the local artifact
directory and includes source identities, source provenance, artifact
digests, and a canonical aggregate digest. Load it with
DocShell.Generate.Collection.load/1; the loader rejects missing or
unlisted files, symlinks, path escapes, mixed generations, descriptor
differences, and digest mismatches before qualifying IDs as
collection_id:document_id.

	Read the version from DocShell.schema_version/0 rather than writing the
literal "doc-shell/v2".

	Read and write artifacts through DocShell.Artifact. Do not bypass the
envelope or encode artifact JSON by hand.

	Treat generation_id as an opaque snapshot identity. Every artifact and the
manifest from one build must carry the same value; never synthesize or reuse
one across builds.

	Keep generated content renderer-neutral: no host UI, routing, tenant, or
authorization assumptions inside an artifact.

	Produce presentation data with DocShell.Presentation.NavigationItem,
SearchEntry, and Backlink structs, not bare maps.

	Validate graph-backed output through
DocShell.Presentation.GraphProjector.project/2 before exposing it.

	Changing a doc-shell/v2 shape is a breaking change to every producer and
renderer at once. Adding an optional field is usually safe; renaming,
removing, or retyping one is not.


Hosted graph projections
	Resolve repository membership, exact revisions, graph position and disclosure
policy in the host before invoking the projector. DocShell consumes one
admitted presentation; it does not discover repositories or filter an
internal graph into a public site.

	When API reference accompanies a hosted graph presentation, the host must
validate that both inputs came from the same admitted source view, graph
position, locale, release, and disclosure surface before rendering. Never
reuse a public artifact for an internal projection or attach a process-global
current spec to an older presentation. Use HostedPair.validate/3 with the
expected doc-shell-publication/v1 binding before renderer invocation. It
checks declared consistency; the host still authenticates both inputs and
authorizes disclosure. This API requires DocShell 2.0.0 or later.

	Do not manufacture per-package or per-repository collections merely to feed a
hosted graph projection. Collections/cohorts are the portable site path, not
the hosted authorization boundary.


Collection implementation guidance
Follow the collection integrity requirements in
docs/specs/DSH.01-documentation-sites.md; docs/plans/documentation-sites.md
records acceptance status.
	Source paths identify files; document IDs identify records. Separate
changelog releases may share one source file. The ID openapi is reserved
in collection mode and must be included in duplicate checks.

	Require complete provenance and a build/load round trip. Loading rejects
missing or repeated provenance, duplicate document IDs, and malformed source
indexes. Unknown source indexes referenced by provenance use the generic v1
entry shape.

	Custom projectors must preserve extracted ASTs and exact JSON numeric types.
Omitted empty ASTs reconstruct as []. An embedded index AST must agree with
content, and OpenAPI owns no page AST. Reject incompatible projections before
publication; never implicitly restore filtered bodies to public output.

	Collection source_path values must be relative filesystem paths. Put
dynamic source locators in metadata such as source_ref.

	Canonical digesting rejects duplicate encoded keys. Malformed boundary input
returns tagged errors. Artifact writers validate protocol-generated JSON and
return host encoder errors without replacing files. Keep deletion inside
publication locks and rollback.

	Changelog extension fields must remain native JSON in collection and ordinary
builds, including write: false. ExDoc member metadata also uses duplicate-key
checking; custom @doc keys must stay distinct after conversion to strings.


Import assumes a stable caller-owned directory and enforces finite resource
limits. Hashes verify internal consistency; the caller verifies source
authenticity. Path checks cannot guard against a hostile concurrent writer.
Import limits and paths
Collection.load/2 and load_many/2 accept positive keyword overrides:
	Option	Default	Scope
	max_file_bytes	32 MiB	Per file
	max_total_bytes	2 GiB, including the manifest	Per collection
	max_artifacts	256	Per collection
	max_sources	100,000	Per collection
	max_json_depth	64	Per collection
	max_collections	256	Per call

No unlimited value is supported. Duplicate JSON object keys fail before digest
validation.
	Root symlinks and .. traversal fail, including symlinks spelled with a
trailing slash or /..

	Ancestors of the existing working and system temporary directories are
trusted aliases. Other symlink components are rejected.


Rendering untrusted content
The AST preserves raw HTML and URL schemes. Renderers must allow-list tags and
attributes, reject unsafe URL schemes, and escape text for their output context.
Parsing Markdown is not sanitization.
Document identities
Document IDs must be nonempty and unique across all sources, including entries
filtered from presentation. Duplicate IDs return an error naming both sources.
Overlapping guide directories extract each normalized path once.
Recursive content validation
Host projectors and changelog sources must provide complete recursive ASTs with
native JSON extension fields and string metadata keys. Invalid nested content
fails before writes. DocShell.Ast.valid?/1 checks node lists.
	Element	Required relationship
	Navigation and search IDs	Nonempty and unique within each index, including navigation descendants. Shared IDs use the same path.
	Local leaves and search results	Must have content.
	Groups with children and absolute HTTP(S) links	May omit content.
	Content	May be absent from both indexes.
	Backlinks	Targets need content. Origins may belong to a wider host graph but cannot contradict a known path.

Default ordering is kind, title, then ID.
Legacy envelope compatibility
Artifact.read/1 and read_envelope/1 accept current-schema envelopes without
generation_id. A present ID must be a nonempty string. Previous schema
versions, including doc-shell/v1, are rejected and must be rebuilt. Runtime
caches require an ID on every artifact and manifest to verify one generation.
Concurrent artifact writers
Individual artifact writes use exclusively created random temporary files in
the destination directory, so independent BEAM instances cannot share a
temporary file. A rename publishes each complete file.
Search text
Search content preserves adjacent inline text, including words split by
formatting. Block elements and line breaks add separators; image alt text is
searchable. Token generation uses this same text.
Document paths
Each document path is calculated once and reused by navigation and search.
Default paths percent-encode kind and ID as individual URL segments. Use a
custom path_builder when IDs intentionally represent a path hierarchy.
Portable site projection
	Load every input with DocShell.Generate.Collection.load/1 before projection.
DocShell.Generate.Cohort hashes portable descriptors, content digests, and
the selected profile; local paths and generation IDs never enter that digest.

	Implement DocShell.Presentation.SiteSource to choose page declarations,
routes, navigation, redirects, locales, and site metadata. The callback
declares the host's site policy. It receives loaded collections and returns
inert JSON-compatible values without extracting or rendering content.

	Put provider-specific file links in a page declaration's source_url and
edit_url. Without an override, source_url is the collection descriptor's
exact URL and edit_url appends the encoded source path to edit_base_url.
DocShell validates these HTTP(S) links but never invents forge-specific URL
segments.

	Use DocShell.Presentation.SiteSource.Default for deterministic flat routes.
Do not treat its collection/kind/document layout as product taxonomy.

	Call DocShell.Presentation.SiteProjector.project/1 to join declarations to
exact documents. It derives anchors, resolved local links, breadcrumbs,
reading flow, search records, content digests, and renderer requirements.

	Pass an origin such as https://docs.example.com as :canonical_origin.
Origins with a path, query, or fragment are rejected; put the mount path in
the site declaration's base_path instead.

	Navigation groups are structural and have no route. Projected breadcrumbs use
DocShell.Presentation.Breadcrumb; group items have path: nil, while the
page item carries its canonical route.

	The "public" profile excludes page declarations or derived page status set
to "draft" or "private". A private corpus is never inherited from a
public descriptor; pass it as a separate loaded collection under host policy.

	Keep presentation limits finite through DocShell.Presentation.Limits.
Projection checks collections, pages, AST bytes/depth, identities, routes,
navigation, and redirects before returning a Site.


Renderers and static publication
	Implement DocShell.Presentation.Renderer in a renderer package or host. A
renderer receives only Site, Page, and inert Renderer.Context values; it
does not choose routes, authorize users, fetch sources, or write output files.

	Return logical local Asset values and a validated Renderer.Capabilities
declaration. Build tools are not served-runtime requirements. Static output
may use local browser JavaScript but cannot require live transport.

	Use Renderer.admit/3 for hosted output. StaticExporter.export/1 performs
the same admission automatically and rejects unsupported essential features.
Optional degradation requires the exact projected fallback digest.

	The built-in SearchAdapter.JSON emits a deterministic local index and offers
query/3 as the portable substring/filter reference. Custom adapters consume
the same SiteSearchEntry records and return local assets plus inert query
metadata.

	StaticExporter.export/1 owns final paths, content hashes, local-link checks,
output budgets, staging, replacement, and rollback. Renderer and search
callbacks return data; they never receive the destination.

	Supply only a stable caller-owned destination. Existing non-directory or
symlink destinations fail. A lock directory serializes cooperating exports;
failed rendering or validation leaves the prior tree untouched.

	site-manifest.json records every generated payload except itself, avoiding a
recursive digest. generated_at is absent unless the caller supplies it.

	Use DocShell.Presentation.Conformance and the packaged
priv/contracts/site-conformance-v1.json fixture to compare normalized hosted
and static semantics. Do not compare framework-specific HTML bytes.


External artifact blocks (experimental)
ArtifactProfile, ArtifactBlock, and ArtifactAdmission implement a static
subset of portable artifact blocks and v2 per-state capability selection.
StaticExporter accepts explicit :artifact_options.
	Preserve v1 behavior and verify original manifests and all advertised bytes.

	Require exact profile/digest/subject/variant bindings.

	Use caller constraints to choose web or explicit file reader mode.

	Treat runtime requirement lists as sets; their order does not change
presentation admission.

	Script-free exports reject browser JavaScript MIME aliases, case variants
and MIME parameters before replacing output. Artifact options are validated
even when the site has no pages.

	Keep the core renderer-neutral and producer-free.


DSH-P11–P14 retain the complete qualification obligations. Check that record
before claiming support; a published version alone does not establish this
capability.
Source integrations
	Implement DocShell.Generate.OpenApi.Adapter.load/1 for a new OpenAPI
source. Return {:ok, map} with an openapi key of "3.0.x", "3.1.x", or "3.2.x",
or {:error, reason} with a reason worth reading in a failed build.

	Implement DocShell.Generate.Changelog.Source.load/1 for a new
release-note source. Return validated DocShell changelog entries, or fetch
Markdown dynamically and pass it through
DocShell.Generate.Changelog.from_markdown/2.

	The bundled Markdown parser accepts git_ops headings and Keep a Changelog
headings, including parenthesised or hyphenated dates, inline or
reference-style links, unlinked releases, and SemVer prereleases.

	Resolve optional libraries at runtime with Code.ensure_loaded?/1. A
compile-time reference breaks every host that does not install the library.

	Preserve Markdown as the renderer-neutral AST from DocShell.Ast. Never emit
HTML from an extractor.

	Surface malformed configured sources as errors; do not silently discard them.

	Normalize input metadata with DocShell.Json.normalize/1 and handle
converted-key collisions as errors. Structs become their String.Chars
text where they have one and their inspect/1 form otherwise.

	Read meta["moduledoc"] ("present", "hidden", "none") rather than
inferring documentation coverage from an empty ast.


Guide line endings
YAML frontmatter accepts LF, CRLF, and CR line endings, including a closing
--- delimiter at end of file.
Markdown titles
Guide and notebook titles come from the first top-level parsed H1, including
Setext headings. Inline formatting is flattened, and headings inside code
examples are ignored. Explicit guide frontmatter titles still take precedence.
Explicit titles avoid a title-only parse. Unfenced bodies reuse their AST;
fenced input retains defensive title parsing so malformed closings cannot expose
code comments as titles.
Changelog source validation
Every changelog source entry must be a valid entry map; nil and other invalid
entries return {:error, {:invalid_changelog_entry, entry}}.
Changelog Markdown context
Changelogs are parsed as complete Markdown documents before splitting on
top-level release headings. Code examples remain within their release, and
reference links resolve across the whole document. Parse errors in any part
of the source return a source-tagged error.
JSON metadata normalization
Use DocShell.Json.Canonical.encode/1 or digest/1 at serialization boundaries;
both return tagged errors and reject duplicate encoded keys. Collection.digest/1
requires encodable input and raises ArgumentError otherwise. Invalid UTF-8
source files fail with :invalid_utf8, tagged with the file by extraction/build.
Metadata preserves JSON scalars and uses UTF-8 string keys. Unsupported terms
become inspected text; improper list tails become a final array value.
DocShell.Json.normalize/1 rejects converted-key collisions. The legacy
stringify/1 keeps string keys when a collision occurs. Guides use normalize/1.
OpenAPI version support
Raw and custom adapters accept OpenAPI 3.0, 3.1, and 3.2 documents without
rewriting their fields. Validation checks the version and unambiguous JSON
encoding; source libraries own schema validation. The default document remains
OpenAPI 3.1.
Optional integration dependencies
Plug is an optional package dependency because web modules compile against it.
AshOaskit is a development/test fixture; hosts using its runtime adapter install
AshOaskit themselves. Core consumers do not resolve its dependency tree.
Optional web serving
	Add DocShell.Web.Cache to a supervision tree before serving artifacts, and
call DocShell.Web.Cache.reload/1 after a rebuild.

	Keep manifest.json beside the artifacts it lists. Cache startup and reload
reject missing manifests, unlisted files, and mixed generation identifiers.

	Use DocShell.Web.Plug only when Plug is installed. The Plug, controller, and response modules
compile conditionally; the cache can be used without Plug.

	Supply host authorization through the plug's :gate option: a unary function
or an MFA tuple returning :ok or true to allow. Omitting it serves
everything to everyone.

	For private documentation, base the gate on server-validated request state and
keep public/private routes and caches separate unless complete authorization
partitioning is proven. Client-side redirects, audience parameters and raw
browser storage are not gates.

	Use DocShell.Web.Controller.show/2 instead when the host wants its own
pipeline in front; put authorization in a plug there.

	DocShell must not implement application-specific access policy.


Supervising named caches
A cache child specification uses its registered name as its child ID. Multiple
named caches can be listed directly in one supervision tree.
Cache ownership
Only the cache process may write to ETS; readers may fetch concurrently.
	Operation	Consistency
	Individual fetch	Consistent on its own. Separate fetches may cross a reload.
	Cache.snapshot/2	Caller-owned copy of all envelopes from one generation, including the manifest.

Snapshots return {:ok, %{generation_id: id, artifacts: envelopes}}. They remain
valid after reloads and retain that copy in caller memory. Snapshot calls queue
behind reloads.
Cache.reload(server, timeout) and snapshot(server, timeout) default to 5,000
milliseconds. They follow GenServer.call/3:
	Timeouts or unavailable processes exit the caller.

	Timing out does not cancel a queued or running reload.


Reusing an active generation ID with changed envelopes returns
{:error, {:generation_id_reused, id}} and preserves the prior snapshot.
HTTP response caching
HTTP serving caches encoded JSON and an ETag per generation. GET and HEAD
share headers; matching If-None-Match requests return 304 after authorization.
Other methods return 405 with Allow: GET, HEAD. The host retains control of
Cache-Control and Vary. Encoding happens during cache publication, not requests.
Further reading
	Build pipeline

	Artifact contract

	OpenAPI adapters

	Serving artifacts


Hosted API publication pairs
Use DocShell.Presentation.HostedPair.validate(presentation, openapi, expected)
before rendering graph-backed API documentation. The typed presentation carries
:publication; OpenAPI carries "x-doc-shell-publication". Supply the same
doc-shell-publication/v1 binding as the expected request view. Required fields
are publication_id, source_view, graph_position, locale, release, and
disclosure_surface; each is a nonempty opaque string. Maintain immutable
identities and admit sources in the host. Comparing declarations grants no
access and cannot detect a host that lies about the source. This API
requires DocShell 2.0.0 or later.
For projected reading flow, automatic links stay within the same locale,
audience set and nearest navigation group. Explicit previous/next IDs may
cross those boundaries and also apply to pages omitted from navigation. They
are relationships, not authorization. Set a link to false to disable it.
Badge text is bounded to 256 UTF-8 bytes, and collapsed is a boolean group
setting; malformed reserved navigation metadata fails projection.
Use DocShell.Presentation.PageDecorations.validate/2 for portable hero/banner
records. Banners carry label, text and optional href; heroes carry title,
optional tagline/description, link actions and logical image asset/alt data.
Keep records closed and text plain. Use metadata["seo"] for the shared
metadata shape. Site source callbacks must return JSON-encodable declarations;
callbacks inside data fail rather than becoming inspected text. The full page
record and projected relationships count toward max_page_bytes.
Use DocShell.Json.Depth.check(json, maximum) when an integration must enforce
a positive container-depth ceiling before decoding. It skips quoted syntax and
escapes without allocating a decoded tree. A passing depth check does not
validate JSON syntax, duplicate keys or source authenticity; still decode with
DocShell.Json.decode/1. Collection loading retains its existing limit errors.
Use ArtifactBlock.project_many/2 for a page batch: every page is preflighted
before any profile callback, and each profile descriptor loads once for that
invocation. project/2 retains the single-page receipt shape. Supply explicit
positive :limits overrides; ArtifactLimits.new/1 lists the finite defaults.
Generic fallback, variant and supplied-manifest integrity is checked before
callbacks. Callback outputs have descriptor/projection byte bounds and unique
subject anchors. Site page/depth budgets constrain artifact overrides, and full
page budgets are checked before callbacks and again after receipts are attached.
No resource option authorizes asset retrieval or producer work.
Use the packaged artifact structural schemas and frozen conformance vectors in
priv/contracts/ when implementing a reader. Descriptor vocabularies and media
sets must contain unique nonempty bounded strings. Descriptor limits is a
nonempty object of named positive integers at most 9,007,199,254,740,991; the
producer owns each name's meaning and enforcement. Every advertised variant
media type and bound subject kind must occur in its descriptor. Core checks those
declarations before invoking validate/2 and checks returned subject kinds again.
Structural validation alone
does not check cross-record identity, byte integrity or producer semantics.
The chart/drawing vectors test the portable contract. Producer-specific meaning
and native application behavior remain the consumer's responsibility. Their schemas
exercise the listed 2020-12 subset; core does not execute producer JSON Schema.
Resolve file-reader presentation-manifest.json asset URLs against that file's
directory. They are relative to the output root, while page HTML uses its own
relative paths. The manifest lists selected artifact assets; renderer chrome
files have their existing site-manifest entries. Web-reader URLs stay rooted.
Use ArtifactBlock.verify_receipt(content, receipt, limits) before consuming an
already producer-admitted artifact receipt. It checks page/constraints/fallback
digests, closed selection identity, anchors, checked subjects and the declared
runtime feature without callbacks or choosing another variant. Its descriptor
set digest is an opaque binding to the original admission; a valid declaration
does not authenticate a producer or prove media semantics. Renderers must verify
the selected raw bytes and implement the selected state/runtime. Static renderer
context carries only selected original bytes in artifact_assets, indexed by
logical name, as JSON records with media_type and base64.
Preserve canonical JSON bytes alongside decoded values when crossing into a
reader whose number model loses floats or large integers. Jason uses uppercase
hexadecimal control escapes; JSON.stringify alone does not reproduce the
DocShell format. The packaged canonical vectors include float and control/literal
escape cases. This byte binding is independent of source authenticity.
Artifact bindings resolve textual document attrs.id values only. Other JSON ID
values are ignored by readers and cannot satisfy a binding or count as duplicate
document anchors. A textual target may live outside the artifact fallback.
Void br fallback elements must have empty content; HTML readers discard
children under that element, so text placed there fails artifact admission.


  

  
    
    DocShell.Generate.Collection.ArtifactTree - DocShell v2.0.0
    
    

    


  
  

    
DocShell.Generate.Collection.ArtifactTree 
    



      
Reads a manifested collection tree with bounded, path-checked filesystem I/O.
Every path component is inspected before reading, including root spellings
ending in / or /.. Existing ancestors of the current working directory
and system temporary directory are trusted anchors, allowing platform aliases
such as macOS /var. Symlinks at or below the requested root are never allowed.
Other symlink components are rejected. Parent traversal is not accepted.
The caller must own a stable tree: portable path-based checks and reads cannot
defeat a hostile concurrent directory replacement. No working-directory
changes, source fetching, or authentication happen here. Bytes, aggregate
bytes, manifest entries and nesting are checked before costly provenance work.

      


      
        Summary


  
    Functions
  


    
      
        load(root, limits)

      


        Loads all validated envelopes from a stable tree within the admitted budgets.



    





      


      
        Functions


        


  
    
      
    
    
      load(root, limits)



        
          
        

    

  


  

      

          @spec load(String.t(), DocShell.Generate.Collection.Limits.t()) ::
  {:ok, String.t(), map()} | {:error, term()}


      


Loads all validated envelopes from a stable tree within the admitted budgets.
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DocShell.Generate.Collection.Descriptor 
    



      
Validates caller-owned collection identity independently of corpus I/O.
The public struct stays in DocShell.Generate.Collection for compatibility.
This module handles only descriptor fields and their portable representation;
it never reads artifacts, resolves source revisions, or contacts source URLs.
Atom and string field names are accepted, but aliases that collide are errors
so caller identity cannot depend on map enumeration order.

      


      
        Summary


  
    Functions
  


    
      
        new(descriptor)

      


        Normalizes a descriptor, returning structured validation errors.



    


    
      
        portable(descriptor)

      


        Removes local import location and nil fields from validated identity.



    





      


      
        Functions


        


  
    
      
    
    
      new(descriptor)



        
          
        

    

  


  

      

          @spec new(term()) :: {:ok, DocShell.Generate.Collection.t()} | {:error, term()}


      


Normalizes a descriptor, returning structured validation errors.

  



  
    
      
    
    
      portable(descriptor)



        
          
        

    

  


  

      

          @spec portable(DocShell.Generate.Collection.t()) :: map()


      


Removes local import location and nil fields from validated identity.
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DocShell.Generate.Collection.Limits 
    



      
Finite admission budgets for loading existing collection artifacts.
Limits bound bytes before JSON decoding and bound JSON nesting before the
decoder allocates its tree. Counts cover manifested files, provenance records
and descriptors. These are import limits, not promises about VM memory usage
or the future site renderer's output limits. A caller may explicitly raise or
lower any positive limit; unlimited sentinel values are not accepted.

      


      
        Summary


  
    Types
  


    
      
        t()

      


        Validated positive import budgets; byte totals include the manifest.



    





  
    Functions
  


    
      
        check(limits, resource, observed)

      


        Checks an observed resource amount against its configured maximum.



    


    
      
        check_depth(json, limits)

      


        Checks JSON container nesting without allocating the decoded tree.



    


    
      
        new(opts)

      


        Validates keyword overrides and fills in finite defaults.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

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


      


Validated positive import budgets; byte totals include the manifest.

  


        

      

      
        Functions


        


  
    
      
    
    
      check(limits, resource, observed)



        
          
        

    

  


  

      

          @spec check(t(), atom(), non_neg_integer()) :: :ok | {:error, term()}


      


Checks an observed resource amount against its configured maximum.

  



  
    
      
    
    
      check_depth(json, limits)



        
          
        

    

  


  

      

          @spec check_depth(binary(), t()) :: :ok | {:error, term()}


      


Checks JSON container nesting without allocating the decoded tree.

  



  
    
      
    
    
      new(opts)



        
          
        

    

  


  

      

          @spec new(keyword()) :: {:ok, t()} | {:error, term()}


      


Validates keyword overrides and fills in finite defaults.
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DocShell.Generate.Collection.Provenance 
    



      
Admits source records and verifies their relationship to a collection's content.
File identity is independent of document identity: several changelog releases
may originate in one file, but every document has one globally unique ID and
one provenance record. Source indexes are validated and indexed once, making
reference checks linear rather than searching the corpus for every document.
Unknown manifested source indexes use the same entry contract as the built-in
sources. Unreferenced extension artifacts remain opaque. Source ASTs are
reconstructed from the existing content artifact; projection compatibility is
checked before publication so discarded content is never restored implicitly.

      


      
        Summary


  
    Functions
  


    
      
        add_path(paths, path, artifact)

      


        Checks portable path ownership, allowing releases to share their changelog file.



    


    
      
        documents(sources, envelopes, collection_id)

      


        Validates indexes and exact provenance coverage, returning qualified documents in source order.



    


    
      
        valid_entry?(entry)

      


        Checks a complete extracted entry, including its recursive AST and JSON fields.



    


    
      
        validate_projection(entries, content)

      


        Rejects presentations from which the original source ASTs cannot be reconstructed.



    


    
      
        validate_sources(sources)

      


        Checks provenance record shapes and their canonical relative paths.



    





      


      
        Functions


        


  
    
      
    
    
      add_path(paths, path, artifact)



        
          
        

    

  


  

      

          @spec add_path(map(), String.t() | nil, String.t()) :: {:ok, map()} | {:error, term()}


      


Checks portable path ownership, allowing releases to share their changelog file.

  



  
    
      
    
    
      documents(sources, envelopes, collection_id)



        
          
        

    

  


  

      

          @spec documents([map()], map(), String.t()) :: {:ok, [map()]} | {:error, term()}


      


Validates indexes and exact provenance coverage, returning qualified documents in source order.

  



  
    
      
    
    
      valid_entry?(entry)



        
          
        

    

  


  

      

          @spec valid_entry?(term()) :: boolean()


      


Checks a complete extracted entry, including its recursive AST and JSON fields.

  



  
    
      
    
    
      validate_projection(entries, content)



        
          
        

    

  


  

      

          @spec validate_projection([map()], map()) :: :ok | {:error, term()}


      


Rejects presentations from which the original source ASTs cannot be reconstructed.

  



  
    
      
    
    
      validate_sources(sources)



        
          
        

    

  


  

      

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


      


Checks provenance record shapes and their canonical relative paths.
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DocShell.Json.Canonical 
    



      
Computes reproducible JSON bytes and content digests at serialization boundaries.
Every artifact DocShell writes uses this encoding, and every collection digest
is computed over it. Objects are sorted by UTF-8 key bytes; array order and
native scalar types remain unchanged; no insignificant whitespace is emitted.
The encoding preserves the original DocShell collection digest format. It is
not an implementation of RFC 8785 (in particular, numbers use Jason's
encoding).
Jason's JSON string escaping uses uppercase hexadecimal digits for control
escapes. Its numbers also preserve distinctions such as 1.0, negative zero
and integers outside JavaScript's exact range. Readers must retain original
canonical bytes when their decoded number type loses those distinctions;
re-encoding a JavaScript value is not equivalent proof.
One pass
Native JSON values are validated and encoded in a single walk, so a large
artifact is never encoded, decoded and re-encoded. A subtree that is not
native JSON — a struct with a Jason.Encoder implementation, or a map with
atom keys — is encoded through Jason with strict object keys, decoded with
duplicate-key rejection, and canonicalized in place. Protocol encoders keep
their wire representation and atom/string key collisions fail before any
information is discarded. The result is byte-identical to encoding the whole
value through Jason first; only the subtrees that need the round trip pay
for it.
When the fast walk meets a value it cannot prove valid, such as an invalid
UTF-8 string or a tuple, the whole value takes the protocol path so the
returned error is the one Jason reports.
encode_to_iodata/1 returns iodata that can be hashed and written without
ever being flattened into one binary. digest_iodata/1 hashes such bytes, so
a writer that already holds an artifact's canonical encoding does not encode
it a second time to compute its digest.
All functions return tagged errors, including exceptions from host encoders.
They neither coerce unsupported metadata nor hide encoding errors in inspected
strings. Use DocShell.Json.normalize/1 when coercion is explicitly intended.

      


      
        Summary


  
    Types
  


    
      
        encodable()

      


        Values supported by Jason, subject to UTF-8 and unique encoded keys.



    





  
    Functions
  


    
      
        digest(value)

      


        Hashes canonical JSON bytes as a lowercase, prefixed SHA-256 digest.



    


    
      
        digest_iodata(iodata)

      


        Hashes bytes already produced by encode_to_iodata/1.



    


    
      
        encode(value)

      


        Encodes a value to compact canonical JSON, rejecting ambiguous object keys.



    


    
      
        encode_to_iodata(value)

      


        Encodes a value to compact canonical JSON iodata.



    





      


      
        Types


        


  
    
      
    
    
      encodable()



        
          
        

    

  


  

      

          @type encodable() ::
  atom()
  | number()
  | String.t()
  | struct()
  | [encodable()]
  | %{optional(atom() | String.t()) => encodable()}


      


Values supported by Jason, subject to UTF-8 and unique encoded keys.

  


        

      

      
        Functions


        


  
    
      
    
    
      digest(value)



        
          
        

    

  


  

      

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


      


Hashes canonical JSON bytes as a lowercase, prefixed SHA-256 digest.

  



  
    
      
    
    
      digest_iodata(iodata)



        
          
        

    

  


  

      

          @spec digest_iodata(iodata()) :: String.t()


      


Hashes bytes already produced by encode_to_iodata/1.
The caller is responsible for passing canonical bytes; this function does
not parse or re-encode them.

  



  
    
      
    
    
      encode(value)



        
          
        

    

  


  

      

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


      


Encodes a value to compact canonical JSON, rejecting ambiguous object keys.

  



  
    
      
    
    
      encode_to_iodata(value)



        
          
        

    

  


  

      

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


      


Encodes a value to compact canonical JSON iodata.
The bytes are identical to encode/1. Prefer this function when the result
is written to a file or hashed, since neither needs a contiguous binary.
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DocShell.Presentation.ArtifactAdmission 
    



      
Selects a completed artifact variant under explicit runtime constraints.
The v2 declaration assigns runtime requirements to each presentation rather
than inheriting one list across fallback and enhancement. Selection is
deterministic: caller preferences precede lexical presentation IDs. A static
mode excludes connected output and live transport. Nothing here discovers
runtimes or grants permission; the host supplies their actual availability.
Legacy renderer admission remains in DocShell.Presentation.Renderer.

      


      
        Summary


  
    Functions
  


    
      
        admitted?(selection, block, capabilities, constraints)

      


        Checks an existing available selection against its declared feature and runtime policy.



    


    
      
        select(block, descriptor, capabilities, constraints)

      


        Selects an admitted presentation and variant, or reports unavailable essential content.



    


    
      
        validate(capabilities, constraints)

      


        Validates a separately versioned capability declaration and caller constraints.



    





      


      
        Functions


        


  
    
      
    
    
      admitted?(selection, block, capabilities, constraints)



        
          
        

    

  


  

      

          @spec admitted?(map(), map(), map(), map()) :: boolean()


      


Checks an existing available selection against its declared feature and runtime policy.
This does not choose another presentation or rerun producer validation. The
host must supply a producer-admitted receipt; a declaration is not proof of
artifact meaning, source authenticity or actual deployed runtime support.
Inputs are the already validated declarations used by ArtifactBlock.verify_receipt/3.

  



  
    
      
    
    
      select(block, descriptor, capabilities, constraints)



        
          
        

    

  


  

      

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


      


Selects an admitted presentation and variant, or reports unavailable essential content.

  



  
    
      
    
    
      validate(capabilities, constraints)



        
          
        

    

  


  

      

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


      


Validates a separately versioned capability declaration and caller constraints.
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DocShell.Presentation.ArtifactBlock 
    



      
Projects typed external artifact blocks into verified presentation receipts.
Blocks keep the four-key documentation AST and store their closed envelope
inside meta.artifact. Their child AST is a complete safe textual fallback.
Each invocation receives its own profiles, manifests, projections, local
assets, capability declaration and runtime constraints. Loading this module
starts nothing and registers nothing.
Integrity and compatibility
The fallback digest covers block identity, source binding, wording, language
and fallback AST. Variant bytes have separate original-byte SHA-256 digests.
Projection checks all advertised bytes before producer callbacks and refuses
altered content. Unknown optional profiles can retain a verified fallback;
essential unknown profiles refuse. Receipts are versioned separately from
v1 collection, page and capability records.
project/2 performs no file or network I/O. Publication and actual renderer
behavior remain separate checks in DocShell.Presentation.StaticExporter.

      


      
        Summary


  
    Functions
  


    
      
        fallback_digest(arg1)

      


        Computes the canonical complete fallback binding for one typed AST block.



    


    
      
        project(content, opts)

      


        Finds typed blocks recursively and returns verified selections and local asset closure.



    


    
      
        project_many(contents, opts)

      


        Projects a page batch with one immutable descriptor set per invocation.



    


    
      
        verify_receipt(content, receipt, limit_options \\ [])

      


        Verifies a previously admitted receipt against its exact page and runtime declarations.



    





      


      
        Functions


        


  
    
      
    
    
      fallback_digest(arg1)



        
          
        

    

  


  

      

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


      


Computes the canonical complete fallback binding for one typed AST block.

  



  
    
      
    
    
      project(content, opts)



        
          
        

    

  


  

      

          @spec project([DocShell.Ast.ast_node()], keyword()) :: {:ok, map()} | {:error, term()}


      


Finds typed blocks recursively and returns verified selections and local asset closure.

  



  
    
      
    
    
      project_many(contents, opts)



        
          
        

    

  


  

      

          @spec project_many(%{required(String.t()) => [DocShell.Ast.ast_node()]}, keyword()) ::
  {:ok, %{required(String.t()) => map()}} | {:error, term()}


      


Projects a page batch with one immutable descriptor set per invocation.
All page/input bounds, anchors, fallback bindings and advertised asset bytes
are checked before the first profile callback. Descriptors are then loaded
once and shared only within this call. A later invalid page cannot cause an
earlier page's producer callback to run. Errors retain the page and block
locations; no partial receipt batch is returned.

  



    

  
    
      
    
    
      verify_receipt(content, receipt, limit_options \\ [])



        
          
        

    

  


  

      

          @spec verify_receipt([DocShell.Ast.ast_node()], map(), keyword()) ::
  {:ok, map()} | {:error, term()}


      


Verifies a previously admitted receipt against its exact page and runtime declarations.
Checks closed records, page/constraint/fallback digests, block identities,
anchors, checked subject bindings and the selected variant's declared feature.
It performs no callbacks, negotiation, byte retrieval or rendering. The
descriptor-set digest remains an opaque binding to the host's original
admission; this function does not re-establish producer semantics or source
authenticity. A renderer must additionally check selected media bytes and
implement the declared state/runtime. Positive limits use ArtifactLimits.
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DocShell.Presentation.ArtifactProfile behaviour
    



      
Defines an explicitly supplied validator for one portable artifact profile.
A host supplies adapter modules per projection call. Descriptors are inert
native JSON values; their canonical digest pins the producer contract.
Adapters validate producer subject membership and completed variant coverage
against caller-supplied original manifests and checked projections. They do
not render, retrieve assets, start workers or register global capabilities.
Results and ownership
validate/2 returns a checked JSON projection or a located tagged error.
DocShell checks the generic block and byte envelope before dispatch and
contains callback exceptions, throws, exits and malformed replies. Producer
semantics and format-specific validation stay with this adapter's owner. Core
rejects variant media and subject kinds outside the descriptor before invoking
validate/2; returned subjects must use the same declared vocabulary.

      


      
        Summary


  
    Callbacks
  


    
      
        describe()

      


        Returns the immutable JSON descriptor for this producer profile.



    


    
      
        validate(map, map)

      


        Checks producer identities, subject membership and selected artifact coverage.



    





      


      
        Callbacks


        


  
    
      
    
    
      describe()



        
          
        

    

  


  

      

          @callback describe() :: map()


      


Returns the immutable JSON descriptor for this producer profile.

  



  
    
      
    
    
      validate(map, map)



        
          
        

    

  


  

      

          @callback validate(map(), map()) :: {:ok, map()} | {:error, term()}


      


Checks producer identities, subject membership and selected artifact coverage.
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DocShell.Presentation.References 
    



      
Checks identity and reference consistency after presentation shape validation.
Navigation groups may omit content when they have children. Absolute HTTP(S)
links may refer to another site; other navigation leaves and search results
need local content. IDs are unique within each index, and navigation/search
paths for a shared ID must agree. Content need not appear in either index.
Backlink targets must be local content. Their origins may belong to a host's
wider graph, but a known origin cannot contradict its indexed path. This
deliberately does not parse document links or impose a host routing policy.

      


      
        Summary


  
    Functions
  


    
      
        validate(presentation)

      


        Validates relationships in an already shape-checked presentation.



    





      


      
        Functions


        


  
    
      
    
    
      validate(presentation)



        
          
        

    

  


  

      

          @spec validate(DocShell.Presentation.Source.presentation()) :: :ok | {:error, term()}


      


Validates relationships in an already shape-checked presentation.
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DocShell 
    



      
Turns the documentation an Elixir project already has into plain JSON.
Most documentation tooling couples extraction to rendering: the thing that
reads your @moduledoc also decides what the page looks like. That works
until you want the same content in more than one place — a Svelte docs site,
a LiveView help centre, an in-product search box, a knowledge graph — and
suddenly the renderer owns your content.
DocShell splits the two. It reads module documentation, Markdown guides,
Livebook notebooks, release notes, and OpenAPI documents, and writes them as
versioned JSON under priv/doc_shell/. What renders that JSON is entirely up
to the host.
What DocShell owns
Generation and the artifact contract. That is the whole remit. DocShell has
no opinion about your routes, your templates, your tenancy model, or who is
allowed to read a given page — those belong to the application, and the
package is deliberately hard to bend into holding them.
The pipeline
DocShell.Build.run/1 is the entry point, and mix doc_shell.build is the
same thing from the command line:
{:ok, result} = DocShell.Build.run(modules: [MyApp.Accounts])
Five extractors feed it, each independently usable:
	DocShell.Generate.ExDoc reads compiled modules through the BEAM docs
chunk, so it sees exactly what h MyApp.Accounts sees.
	DocShell.Generate.Guides reads Markdown files, with optional YAML
frontmatter for titles and arbitrary metadata.
	DocShell.Generate.Livebooks indexes .livemd notebooks.
	DocShell.Generate.Changelog loads release notes through a source
adapter, with Markdown as the built-in default.
	DocShell.Generate.OpenApi loads an API description through a pluggable
adapter — Ash domains, an OpenApiSpex module, or raw JSON.

Everything Markdown-shaped becomes the same recursive AST (see
DocShell.Ast), so a renderer implements one node walker rather than one per
source.
DocShell.Presentation.StaticGenerator then projects those entries into
navigation, search, and content indexes, and DocShell.Artifact writes each
one inside a versioned envelope.
The contract
Every artifact carries doc-shell/v2, returned by schema_version/0
and reachable from DocShell.Presentation.Source. Treat it as public API:
the JSON shapes are consumed by renderers in other repositories, and a
version bump is a coordinated change across all of them rather than a local
refactor. The artifact contract notebook documents
every file and field.
doc-shell/v2 replaced doc-shell/v1 when navigation stopped embedding
module members. A module's navigation item now references each documented
member by id, title, anchor and kind; member documentation lives
only in modules.json. Module member metadata is limited to the keys ExDoc
renders unless the host asks for more, and members carry a doc_state.
Artifacts are written as compact canonical JSON. A reader of this version
rejects v1 files rather than misreading them.
Serving
Generation is the default use; serving is opt-in. When Plug is installed,
DocShell.Web.Cache holds validated artifacts in ETS and
DocShell.Web.Plug serves them behind a host-supplied authorization gate.
Hosts that already have a graph or CMS in front of their documentation can
ignore that layer entirely and implement
DocShell.Presentation.GraphProjector instead.

      


      
        Summary


  
    Functions
  


    
      
        schema_version()

      


        Returns the artifact schema version every DocShell JSON file is stamped with.



    





      


      
        Functions


        


  
    
      
    
    
      schema_version()



        
          
        

    

  


  

      

          @spec schema_version() :: String.t()


      


Returns the artifact schema version every DocShell JSON file is stamped with.
This is the single source of truth for the version string. Producers and
renderers that pin the literal instead will drift; read it from here.
iex> DocShell.schema_version()
"doc-shell/v2"
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DocShell.Artifact 
    



      
Reads and writes the versioned JSON envelope every artifact is wrapped in.
A bare payload on disk tells a reader nothing about which version of DocShell
produced it or when. Every artifact is therefore wrapped:
{
  "schema_version": "doc-shell/v2",
  "generated_at": "2026-08-05T09:12:44.000000Z",
  "generation_id": "Lve95gjOVATpfV8EL5X4nx",
  "data": { ... }
}
read/1 unwraps that and hands back only data, having first checked that
the version matches what this build of DocShell understands. A file written
by a future schema comes back as {:error, :unsupported_schema_version}
rather than as plausible-looking data with fields quietly missing — which is
the failure mode worth engineering against, since artifacts are read by
renderers in other repositories on their own release cadence.
Canonical bytes
Files hold compact canonical JSON: object keys sorted by UTF-8 bytes and no
insignificant whitespace, as produced by DocShell.Json.Canonical. The
bytes on disk are therefore exactly the bytes collection digests are
computed over, and two builds of the same content differ only in their
envelope fields. Pass pretty: true to write/3, or pretty: true to
DocShell.Build.run/1, when a person needs to read the files; decoded
values and digests do not change.
encode/2 and encode_envelope/4 return a DocShell.Artifact.Encoded
value. A build encodes each payload once, hashes those bytes, and splices
them into the envelope, so no artifact is encoded twice.
Atomic writes
write/2 writes to a temporary file in the destination directory and renames
it into place. A reader — typically DocShell.Web.Cache reloading while a
build runs — therefore sees either the previous artifact or the complete new
one, never a half-written file. The rename is atomic on POSIX filesystems
within a single filesystem, which is why the temporary lives beside its
target rather than in the system temp directory. The temporary is opened in
raw mode and the encoded iodata is written to it directly, without first
being copied into one binary or through a file server process.
Usage
:ok = DocShell.Artifact.write("priv/doc_shell/public/guides.json", entries)
{:ok, ^entries} = DocShell.Artifact.read("priv/doc_shell/public/guides.json")
Producers should go through this module rather than encoding JSON themselves,
so that a schema-version bump is one change instead of one per artifact.

      


      
        Summary


  
    Functions
  


    
      
        decode_envelope(json)

      


        Decodes a JSON envelope, rejecting ambiguous duplicate object keys.



    


    
      
        encode(payload, opts \\ [])

      


        Encodes a payload as the bytes of an enveloped artifact file.



    


    
      
        encode_envelope(data, generated_at, generation_id, opts \\ [])

      


        Wraps payload bytes that are already canonical JSON in an artifact envelope.



    


    
      
        encode_raw(payload, opts \\ [])

      


        Encodes a term as the bytes write_raw/3 would write, with no envelope.



    


    
      
        envelope(payload, generated_at \\ DateTime.utc_now(), generation_id \\ new_generation_id())

      


        Wraps a payload in the public artifact envelope.



    


    
      
        new_generation_id()

      


        Creates an opaque identifier for one complete artifact generation.



    


    
      
        read(path)

      


        Reads an artifact and returns its payload with the envelope removed.



    


    
      
        read_envelope(path)

      


        Reads an artifact and returns the whole validated envelope.



    


    
      
        write(path, payload, opts \\ [])

      


        Writes a payload to path as an enveloped canonical JSON artifact.



    


    
      
        write_raw(path, payload, opts \\ [])

      


        Writes a term to path as JSON with no envelope around it.



    





      


      
        Functions


        


  
    
      
    
    
      decode_envelope(json)



        
          
        

    

  


  

      

          @spec decode_envelope(binary()) :: {:ok, map()} | {:error, term()}


      


Decodes a JSON envelope, rejecting ambiguous duplicate object keys.

  



    

  
    
      
    
    
      encode(payload, opts \\ [])



        
          
        

    

  


  

      

          @spec encode(term(), keyword()) ::
  {:ok, DocShell.Artifact.Encoded.t()} | {:error, term()}


      


Encodes a payload as the bytes of an enveloped artifact file.
Accepts the same :generated_at, :generation_id and :pretty options as
write/3, and returns exactly the bytes write/3 would write.

  



    

  
    
      
    
    
      encode_envelope(data, generated_at, generation_id, opts \\ [])



        
          
        

    

  


  

      

          @spec encode_envelope(iodata(), DateTime.t(), String.t(), keyword()) ::
  {:ok, DocShell.Artifact.Encoded.t()} | {:error, term()}


      


Wraps payload bytes that are already canonical JSON in an artifact envelope.
data must come from DocShell.Json.Canonical.encode_to_iodata/1. The
envelope keys sort after "data", so splicing the bytes in yields the same
canonical document as encoding the whole envelope, without encoding the
payload a second time. Pass pretty: true for indented output.

  



    

  
    
      
    
    
      encode_raw(payload, opts \\ [])



        
          
        

    

  


  

      

          @spec encode_raw(term(), keyword()) ::
  {:ok, DocShell.Artifact.Encoded.t()} | {:error, term()}


      


Encodes a term as the bytes write_raw/3 would write, with no envelope.
An Encoded payload is returned unchanged. Accepts pretty: true.

  



    

    

  
    
      
    
    
      envelope(payload, generated_at \\ DateTime.utc_now(), generation_id \\ new_generation_id())



        
          
        

    

  


  

      

          @spec envelope(term(), DateTime.t(), String.t()) :: map()


      


Wraps a payload in the public artifact envelope.
generated_at defaults to now and is accepted explicitly so a caller
stamping several artifacts in one build can give them all the same timestamp.
generation_id identifies the complete build that the artifact belongs to;
pass the same value for every file in one artifact tree.
Examples
iex> DocShell.Artifact.envelope(
...>   %{"id" => "intro"},
...>   ~U[2026-08-05 09:12:44Z],
...>   "example-generation"
...> )
%{
  "schema_version" => "doc-shell/v2",
  "generated_at" => "2026-08-05T09:12:44Z",
  "generation_id" => "example-generation",
  "data" => %{"id" => "intro"}
}

  



  
    
      
    
    
      new_generation_id()



        
          
        

    

  


  

      

          @spec new_generation_id() :: String.t()


      


Creates an opaque identifier for one complete artifact generation.
Build pipelines should create one identifier and pass it to every
write/3 call in that generation. The value carries no ordering semantics.

  



  
    
      
    
    
      read(path)



        
          
        

    

  


  

      

          @spec read(Path.t()) :: {:ok, term()} | {:error, term()}


      


Reads an artifact and returns its payload with the envelope removed.
Fails with {:error, :unsupported_schema_version} when the file was written
by a different contract version, and {:error, :invalid_artifact_envelope}
when the envelope is missing keys or carries an unparseable timestamp. File
and JSON errors are returned unchanged from File.read/1 and Jason.

  



  
    
      
    
    
      read_envelope(path)



        
          
        

    

  


  

      

          @spec read_envelope(Path.t()) :: {:ok, map()} | {:error, term()}


      


Reads an artifact and returns the whole validated envelope.
Current-schema envelopes without generation_id remain readable. When
present, the ID must be a nonempty string. Previous schema versions,
including doc-shell/v1, are rejected. DocShell.Web.Cache requires the ID
on every file because a runtime snapshot needs a verifiable build identity.
Use this over read/1 when the envelope itself matters — serving an artifact
has to report the generated_at of the build that produced it, and
re-enveloping a bare payload would stamp it with the time of the request
instead.

  



    

  
    
      
    
    
      write(path, payload, opts \\ [])



        
          
        

    

  


  

      

          @spec write(Path.t(), term(), keyword()) :: :ok | {:error, term()}


      


Writes a payload to path as an enveloped canonical JSON artifact.
Creates the destination directory if needed, and swaps the file into place
with a rename so concurrent readers never observe a partial write. Pass
:generated_at and :generation_id when writing a complete tree so every
file carries the same build identity.
The file holds compact canonical JSON (see DocShell.Json.Canonical). Pass
pretty: true to indent it for reading by eye; the decoded value, and every
digest computed over it, is the same either way.
Invalid JSON values, duplicate encoded keys and exceptions from custom Jason
encoders return tagged errors before replacing the destination. Protocol output
is checked as JSON; an unsafe fragment cannot publish malformed bytes.

  



    

  
    
      
    
    
      write_raw(path, payload, opts \\ [])



        
          
        

    

  


  

      

          @spec write_raw(Path.t(), term(), keyword()) :: :ok | {:error, term()}


      


Writes a term to path as JSON with no envelope around it.
For documents that have to satisfy an external format rather than this
package's contract — an OpenAPI file a UI is pointed at, say. Artifacts a
renderer reads should go through write/2 instead. The term is written as
canonical JSON, or indented with pretty: true. A DocShell.Artifact.Encoded
payload is written verbatim.
Note that DocShell.Web.Cache rejects a directory containing an
unenveloped .json file, so these belong outside the artifact directories.

  


        

      


  

  
    
    DocShell.Artifact.Encoded - DocShell v2.0.0
    
    

    


  
  

    
DocShell.Artifact.Encoded 
    



      
Holds JSON bytes that have already been encoded and are written verbatim.
A build encodes every artifact exactly once. The same canonical bytes are
hashed for collection.json and spliced into the file's envelope, so neither
the digest nor the write encodes the payload again. Wrapping those bytes in a
struct lets DocShell.Artifact.write_raw/3 and
DocShell.Artifact.Transaction.write/2 tell them apart from a JSON term that
still needs encoding.
iodata is never flattened into a single binary: writers pass it straight to
the file descriptor, which keeps a large artifact from being copied in memory
before it reaches disk. Build one with DocShell.Artifact.encode/2 or
DocShell.Artifact.encode_envelope/4 rather than by hand, so the bytes are
guaranteed to be valid JSON.

      


      
        Summary


  
    Types
  


    
      
        t()

      


        Encoded JSON bytes, including the trailing newline.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %DocShell.Artifact.Encoded{iodata: iodata()}


      


Encoded JSON bytes, including the trailing newline.

  


        

      


  

  
    
    DocShell.Artifact.Transaction - DocShell v2.0.0
    
    

    


  
  

    
DocShell.Artifact.Transaction 
    



      
Stages a batch of JSON files before replacing any published artifact.
Each output is encoded beside its destination and each existing destination
is backed up before publication starts. Returned publication failures restore
already replaced files in reverse order. If restoration itself fails, backup
paths are retained and returned for recovery instead of deleting the last copy.
Directory locks serialize cooperating builds across BEAM instances. A crashed
writer can leave a .doc-shell-build.lock directory and hidden stage/backup
files; recover those before removing the lock and rebuilding. This is not a
filesystem transaction across power loss. Cache readers continue to validate
generation IDs, since individual renames cannot publish multiple files at once.
Use dedicated output directories without external writers or symlink aliases.

      


      
        Summary


  
    Functions
  


    
      
        write(outputs, opts \\ [])

      


        Writes JSON payloads in order, restoring earlier files on publication failure.



    





      


      
        Functions


        


    

  
    
      
    
    
      write(outputs, opts \\ [])



        
          
        

    

  


  

      

          @spec write([{Path.t(), term()}], keyword()) :: :ok | {:error, term()}


      


Writes JSON payloads in order, restoring earlier files on publication failure.
A payload is either a JSON term, staged as canonical JSON, or a
DocShell.Artifact.Encoded value, staged verbatim. Builds pass encoded bytes
so an artifact is encoded once even when its digest is also needed.
The optional :delete list removes stale files in the same transaction.
Deletions publish before writes, after every original has been backed up.
Missing deletion targets are harmless. Targets must be distinct regular files
or absent paths; directories and symlinks are rejected before publication.

  


        

      


  

  
    
    DocShell.Build - DocShell v2.0.0
    
    

    


  
  

    
DocShell.Build 
    



      
Runs every extractor and writes the complete artifact tree to disk.
This is the top of the pipeline. run/1 resolves configuration, extracts
modules, guides, notebooks, changelog entries, and the OpenAPI document,
projects the result into navigation and search indexes, and writes the lot as
versioned JSON. mix doc_shell.build is a thin wrapper around it.
{:ok, result} =
  DocShell.Build.run(
    modules: [MyApp.Accounts, MyApp.Billing],
    guide_bases: ["guides", "handbook"]
  )
Options are merged over host configuration and package defaults, in that
order — see DocShell.Config. Passing nothing is valid and produces an empty
but well-formed tree, which keeps a first integration from being a
configuration exercise.
Failing loudly
Extraction stops at the first error and returns {:error, reason}, with the
offending module or file path in the reason. A guide with broken frontmatter
is not skipped and a module whose docs fail to parse does not quietly vanish
from the navigation. Documentation that silently loses a page is worse than
documentation that fails to build, because nobody notices the former until a
reader does.
The return value
run/1 returns the complete extraction, keyed by :modules, :guides,
:livebooks, :changelog, :openapi, and :presentation. Hosts that ingest
documentation into a database or knowledge graph should use this rather than
reading the JSON back off disk — it is richer than what gets written, since
entries here keep their parsed ast and nothing is filtered out. Pass
write: false to skip the files entirely.
When :collection is configured, the return value also includes the
normalized collection descriptor and source provenance used for
collection.json.
Choosing a presentation producer
:changelog_source selects the module that loads release notes. The default
source reads CHANGELOG.md, but graph-backed hosts can point it at their own
adapter and pass source-specific :changelog_options.
:presentation_source selects the module that builds navigation, search, and
content, defaulting to DocShell.Presentation.StaticGenerator. A
graph-backed host points it at their own
DocShell.Presentation.GraphProjector and the pipeline validates whatever
comes back. :path_builder, :skip_empty, :search_tokens, and :search_members are passed
through to the producer.
Written files
Artifacts land in the configured :public_dir and :private_dir, each with
a manifest.json describing the directory it sits in.
What is written is leaner than what is returned. The per-source artifacts —
modules.json and friends — carry an entry's identity and metadata but not
its parsed body, which lives once in content.json under the same id.
Writing the AST in both places doubled the tree for no reader. Likewise,
module member documentation is written once, in modules.json; navigation
carries only member references.
Every artifact is encoded once, as compact canonical JSON. When a collection
is configured, its artifact digests are computed from those same bytes
rather than by encoding each payload again. Set pretty: true to indent the
files for debugging.
See the artifact contract notebook for the full tree.

      


      
        Summary


  
    Functions
  


    
      
        run(overrides \\ [])

      


        Extracts, projects, and writes every configured documentation artifact.



    





      


      
        Functions


        


    

  
    
      
    
    
      run(overrides \\ [])



        
          
        

    

  


  

      

          @spec run(keyword()) :: {:ok, map()} | {:error, term()}


      


Extracts, projects, and writes every configured documentation artifact.
overrides takes precedence over host configuration; see DocShell.Config
for the recognised keys. Returns the extracted data on success and the first
error encountered otherwise.

  


        

      


  

  
    
    DocShell.Build.Tree - DocShell v2.0.0
    
    

    


  
  

    
DocShell.Build.Tree 
    



      
Encodes a completed build once and publishes it as one artifact generation.
DocShell.Build extracts and projects; this module turns that result into
files. Every payload is encoded exactly once, as canonical JSON iodata. When
the build has a collection descriptor, the artifact digests in
collection.json are computed from those bytes, and the same bytes are then
spliced into each file's envelope. Nothing is encoded, decoded or hashed a
second time, and no artifact is flattened into a single binary before it
reaches DocShell.Artifact.Transaction.
Every encoding error is returned tagged with the destination path before any
file is staged, so a payload that cannot be encoded never replaces a
published artifact. pretty: true changes only the bytes on disk; digests
always cover canonical data.

      


      
        Summary


  
    Functions
  


    
      
        write(config, result)

      


        Writes the public and private artifact trees for a build result.



    





      


      
        Functions


        


  
    
      
    
    
      write(config, result)



        
          
        

    

  


  

      

          @spec write(keyword(), map()) :: :ok | {:error, term()}


      


Writes the public and private artifact trees for a build result.
config is a resolved DocShell.Config keyword list; result is the map
DocShell.Build.run/1 returns, including :presentation and, when
configured, :collection.

  


        

      


  

  
    
    DocShell.Config - DocShell v2.0.0
    
    

    


  
  

    
DocShell.Config 
    



      
Resolves build settings from per-call options, host config, and defaults.
Three layers, highest precedence first:
	options passed to DocShell.Build.run/1
	the host's config :doc_shell application environment
	the package defaults below

The defaults are Elixir literals in this module rather than entries in a
config/config.exs, because a library's config files are never loaded by the
projects that depend on it — only its own build reads them. Keeping defaults
in code is what makes DocShell.Build.run() with no arguments produce a
valid artifact tree in a project that has configured nothing.
Keys
	Key	Default	Purpose
	:modules	[]	Modules to document. mix doc_shell.build fills this from the application spec.
	:collection	unset	Immutable source descriptor used to emit a site-ready collection.json.
	:guide_bases	["guides"]	Directories searched recursively for Markdown guides.
	:changelog_source	DocShell.Generate.Changelog.Sources.MarkdownFile	Source adapter for changelog/release-note entries; set nil or false to disable.
	:changelog_options	[]	Options passed to the configured changelog source.
	:changelog_path	"CHANGELOG.md"	Compatibility shortcut for the default Markdown-file source path.
	:livebook_base	"notebooks"	Directory searched recursively for .livemd notebooks.
	:public_dir	"priv/doc_shell/public"	Where the artifact tree is written.
	:private_dir	"priv/doc_shell/private"	Where the private manifest is written.
	:open_api_adapter	unset	Adapter module, or unset for an empty OpenAPI document.
	:open_api_options	[]	Extra options merged into the adapter call.
	:openapi_spec_path	unset	Also write the OpenAPI document unenveloped here, for tools that expect a plain spec file.
	:domains	[]	Ash domains, for the AshOaskit adapter.
	:title	"Documentation"	API title in the OpenAPI info block.
	:api_version	"0.1.0"	API version in the OpenAPI info block.
	:security_schemes	%{}	OpenAPI components.securitySchemes.
	:presentation_source	StaticGenerator	Module producing navigation, search, and content.
	:path_builder	unset	Function from entry to path; overrides /docs/{kind}/{id}.
	:skip_empty	true	Drop entries with no content from the presentation.
	:search_tokens	false	Populate SearchEntry.tokens.
	:search_members	false	Include module member names, signatures and docs in page search text.
	:member_metadata	ExDoc keys, see DocShell.Generate.ExDoc	Member metadata keys kept in modules.json; :all keeps every key.
	:pretty	false	Indent written artifacts for debugging. Artifacts are compact canonical JSON otherwise.
	:write	true	Write the artifact tree. false returns the data only.

Every key is optional, including :open_api_adapter — with no adapter the
build emits a valid empty OpenAPI 3.1 document rather than failing, so a
project with no API still gets a complete artifact tree.
One application
DocShell reads :doc_shell and nothing else. It will not look under the host
application's own key, infer settings from Mix.Project, or reach into
another library's environment. Unknown keys under :doc_shell are ignored
rather than passed along, which keeps a typo from silently reaching an
adapter.

      


      
        Summary


  
    Types
  


    
      
        t()

      


        Fully resolved build configuration.



    





  
    Functions
  


    
      
        fetch!(config, key)

      


        Fetches a value that must be present, raising if it is not.



    


    
      
        load(overrides \\ [])

      


        Returns the resolved configuration: defaults, then host config, then
overrides.



    


    
      
        resolve(overrides)

      


        Resolves and validates build options, returning the offending key on error.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: keyword()


      


Fully resolved build configuration.

  


        

      

      
        Functions


        


  
    
      
    
    
      fetch!(config, key)



        
          
        

    

  


  

      

          @spec fetch!(t(), atom()) :: term()


      


Fetches a value that must be present, raising if it is not.
Reserved for keys with a package default, where absence means the config was
built by something other than load/1 rather than that the host forgot
something.

  



    

  
    
      
    
    
      load(overrides \\ [])



        
          
        

    

  


  

      

          @spec load(keyword()) :: t()


      


Returns the resolved configuration: defaults, then host config, then
overrides.
Only recognised keys are read from the application environment.

  



  
    
      
    
    
      resolve(overrides)



        
          
        

    

  


  

      

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


      


Resolves and validates build options, returning the offending key on error.

  


        

      


  

  
    
    DocShell.Ast - DocShell v2.0.0
    
    

    


  
  

    
DocShell.Ast 
    



      
Parses Markdown into the recursive, JSON-safe node shape renderers consume.
DocShell preserves source structure without choosing a renderer. The AST can
contain raw HTML tags and unsafe URL schemes; consumers must validate tags,
attributes, and URLs and escape text for their rendering context. Every source —
module documentation, guides, notebooks — is parsed here into a tree
of plain maps:
%{
  "tag" => "p",
  "attrs" => %{},
  "content" => ["Some ", %{"tag" => "code", ...}],
  "meta" => %{}
}
Text nodes are bare strings; everything else is a four-key map. That is the
entire grammar. A renderer writes one recursive function over it and decides
for itself whether an h2 is a heading component or an anchor target.
All four keys are always present, even when empty, so consumers can pattern
match without Map.get/3 guards. Keys and attribute names are strings rather
than atoms because the tree is destined for JSON and atoms would be created
from untrusted document content on the way back in.
Errors
Earmark is forgiving and parses most malformed Markdown into something. When
it does report problems, from_markdown/1 returns
{:error, %{partial_ast: nodes, messages: messages}} — the nodes it managed
to parse alongside the diagnostics — rather than discarding the work. Callers
in DocShell.Generate treat that as a build failure, because silently
publishing a partially-parsed document is worse than a failed build.
Examples
iex> DocShell.Ast.from_markdown("# Title")
{:ok, [%{"tag" => "h1", "attrs" => %{}, "content" => ["Title"], "meta" => %{}}]}

      


      
        Summary


  
    Types
  


    
      
        ast_node()

      


        One node in the documentation tree.



    


    
      
        element()

      


        An element with required string keys tag, attrs, content, and meta.



    





  
    Functions
  


    
      
        from_markdown(markdown)

      


        Parses a Markdown string into renderer-neutral nodes.



    


    
      
        valid?(nodes)

      


        Checks a list of recursive AST nodes without coercing malformed content.



    





      


      
        Types


        


  
    
      
    
    
      ast_node()



        
          
        

    

  


  

      

          @type ast_node() :: String.t() | element()


      


One node in the documentation tree.
Either a bare string of text, or a map with tag, attrs, content, and
meta, where content holds child nodes of the same shape.

  



  
    
      
    
    
      element()



        
          
        

    

  


  

      

          @type element() :: %{required(String.t()) => String.t() | map() | [ast_node()]}


      


An element with required string keys tag, attrs, content, and meta.

  


        

      

      
        Functions


        


  
    
      
    
    
      from_markdown(markdown)



        
          
        

    

  


  

      

          @spec from_markdown(String.t()) :: {:ok, [ast_node()]} | {:error, term()}


      


Parses a Markdown string into renderer-neutral nodes.
See the module documentation for the node shape and the partial-parse error
contract.

  



  
    
      
    
    
      valid?(nodes)



        
          
        

    

  


  

      

          @spec valid?(term()) :: boolean()


      


Checks a list of recursive AST nodes without coercing malformed content.

  


        

      


  

  
    
    DocShell.Generate.Cohort - DocShell v2.0.0
    
    

    


  
  

    
DocShell.Generate.Cohort 
    



      
Binds an ordered set of loaded collections to one site profile.
The digest covers portable collection descriptors, their content digests and
the profile. Local artifact directories, generation identifiers and build
time never enter it, so rebuilding the same source cohort produces the same
identity. Collection loading and source authenticity remain separate caller
responsibilities; a cohort only identifies admitted portable content.

      


      
        Summary


  
    Types
  


    
      
        t()

      


        A validated source cohort and its canonical SHA-256 identity.



    





  
    Functions
  


    
      
        new(collections, profile)

      


        Validates loaded collections and computes their portable cohort digest.



    


    
      
        payload(collections, profile)

      


        Returns the canonical, path-free payload used to identify a cohort.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %DocShell.Generate.Cohort{
  collections: [DocShell.Generate.Collection.loaded()],
  digest: String.t(),
  profile: String.t()
}


      


A validated source cohort and its canonical SHA-256 identity.

  


        

      

      
        Functions


        


  
    
      
    
    
      new(collections, profile)



        
          
        

    

  


  

      

          @spec new([DocShell.Generate.Collection.loaded()], String.t()) ::
  {:ok, t()} | {:error, term()}


      


Validates loaded collections and computes their portable cohort digest.

  



  
    
      
    
    
      payload(collections, profile)



        
          
        

    

  


  

      

          @spec payload([DocShell.Generate.Collection.loaded()], String.t()) :: map()


      


Returns the canonical, path-free payload used to identify a cohort.

  


        

      


  

  
    
    DocShell.Generate.Collection - DocShell v2.0.0
    
    

    


  
  

    
DocShell.Generate.Collection 
    



      
Describes, writes, and validates a portable documentation corpus.
A collection binds one doc-shell/v2 artifact tree to an immutable source
revision. The descriptor carries the identity supplied by the checkout
owner; DocShell records it but does not invoke Git or fetch either URL.
load/1 treats the manifest as the authority for the directory. It rejects
unlisted files, links, path escapes, mixed generations, and changed payloads
before returning documents. Source records and their metadata remain JSON
values, including kinds introduced by another producer.
Example
iex> {:ok, collection} =
...>   DocShell.Generate.Collection.new(%{
...>     id: "example_core",
...>     title: "Example Core",
...>     version: "1.4.0",
...>     revision: String.duplicate("a", 40),
...>     tree_digest: "sha256:" <> String.duplicate("b", 64),
...>     artifact_dir: "/tmp/example-core-docs",
...>     source_url: "https://example.invalid/example_core",
...>     edit_base_url: "https://example.invalid/example_core/edit/revision"
...>   })
...>
...> collection.id
"example_core"
The artifact_dir is deliberately absent from collection.json: it names
the local import location and cannot affect portable bytes or provenance.
source_root is repository-relative and defaults to ".".

      


      
        Summary


  
    Types
  


    
      
        extracted()

      


        Complete extraction consumed by collection preparation.



    


    
      
        loaded()

      


        A validated corpus whose raw artifacts and qualified documents are in memory.



    


    
      
        t()

      


        Immutable source and local artifact identity for one corpus.



    





  
    Functions
  


    
      
        digest(value)

      


        Computes a lowercase SHA-256 digest over canonical JSON bytes.



    


    
      
        load(descriptor, opts \\ [])

      


        Loads and validates the artifact tree named by a descriptor.



    


    
      
        load_many(descriptors, opts \\ [])

      


        Loads an ordered set of collections and rejects duplicate collection identities.



    


    
      
        new(value)

      


        Normalizes and validates a collection descriptor.



    


    
      
        payload(descriptor, sources, artifacts)

      


        Builds the portable collection payload for an ordered artifact set.



    


    
      
        payload_for_digests(descriptor, sources, artifact_digests)

      


        Builds the portable collection payload from precomputed artifact digests.



    


    
      
        portable_descriptor(descriptor)

      


        Returns the portable descriptor stored in collection.json.



    


    
      
        prepare(descriptor, extracted)

      


        Normalizes extracted source paths and builds their provenance records.



    


    
      
        schema_version()

      


        Returns the collection payload schema identifier.



    





      


      
        Types


        


  
    
      
    
    
      extracted()



        
          
        

    

  


  

      

          @type extracted() :: %{
  modules: [map()],
  guides: [map()],
  livebooks: [map()],
  changelog: [map()],
  openapi: map()
}


      


Complete extraction consumed by collection preparation.

  



  
    
      
    
    
      loaded()



        
          
        

    

  


  

      

          @type loaded() :: %{
  descriptor: t(),
  generation_id: String.t(),
  content_digest: String.t(),
  artifacts: %{required(String.t()) => term()},
  sources: [map()],
  documents: [map()]
}


      


A validated corpus whose raw artifacts and qualified documents are in memory.

  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %DocShell.Generate.Collection{
  artifact_dir: Path.t(),
  audience: String.t() | [String.t()] | nil,
  default_locale: String.t() | nil,
  edit_base_url: String.t(),
  id: String.t(),
  license: String.t() | nil,
  package: String.t() | nil,
  revision: String.t(),
  source_root: Path.t() | nil,
  source_url: String.t(),
  status: String.t() | nil,
  title: String.t(),
  tree_digest: String.t(),
  version: String.t()
}


      


Immutable source and local artifact identity for one corpus.

  


        

      

      
        Functions


        


  
    
      
    
    
      digest(value)



        
          
        

    

  


  

      

          @spec digest(DocShell.Json.Canonical.encodable()) :: String.t()


      


Computes a lowercase SHA-256 digest over canonical JSON bytes.
This compatibility convenience function requires a JSON-encodable value and
raises ArgumentError for invalid values or duplicate encoded keys. Use
DocShell.Json.Canonical.digest/1 for a checked input boundary.

  



    

  
    
      
    
    
      load(descriptor, opts \\ [])



        
          
        

    

  


  

      

          @spec load(t() | map() | keyword(), keyword()) :: {:ok, loaded()} | {:error, term()}


      


Loads and validates the artifact tree named by a descriptor.
The returned documents have qualified IDs while retaining document_id.
Raw decoded payloads are available under artifacts without rewriting
unknown fields. Keyword options override the finite import budgets in
DocShell.Generate.Collection.Limits; total bytes include the manifest.

  



    

  
    
      
    
    
      load_many(descriptors, opts \\ [])



        
          
        

    

  


  

      

          @spec load_many([t() | map() | keyword()], keyword()) ::
  {:ok, [loaded()]} | {:error, term()}


      


Loads an ordered set of collections and rejects duplicate collection identities.
Options are the same as load/2. :max_collections bounds this call's input;
file, byte, depth and source budgets apply independently to each collection.

  



  
    
      
    
    
      new(value)



        
          
        

    

  


  

      

          @spec new(t() | map() | keyword()) :: {:ok, t()} | {:error, term()}


      


Normalizes and validates a collection descriptor.

  



  
    
      
    
    
      payload(descriptor, sources, artifacts)



        
          
        

    

  


  

      

          @spec payload(t(), [map()], [{String.t(), term()}]) :: map()


      


Builds the portable collection payload for an ordered artifact set.

  



  
    
      
    
    
      payload_for_digests(descriptor, sources, artifact_digests)



        
          
        

    

  


  

      

          @spec payload_for_digests(t(), [map()], %{required(String.t()) => String.t()}) ::
  map()


      


Builds the portable collection payload from precomputed artifact digests.
Each digest must be DocShell.Json.Canonical.digest/1 of the artifact's
data. A build that has already encoded its artifacts passes their digests
here instead of having every payload encoded a second time.

  



  
    
      
    
    
      portable_descriptor(descriptor)



        
          
        

    

  


  

      

          @spec portable_descriptor(t()) :: map()


      


Returns the portable descriptor stored in collection.json.

  



  
    
      
    
    
      prepare(descriptor, extracted)



        
          
        

    

  


  

      

          @spec prepare(t(), extracted()) :: {:ok, extracted(), [map()]} | {:error, term()}


      


Normalizes extracted source paths and builds their provenance records.

  



  
    
      
    
    
      schema_version()



        
          
        

    

  


  

      

          @spec schema_version() :: String.t()


      


Returns the collection payload schema identifier.

  


        

      


  

  
    
    DocShell.Generate.Collector - DocShell v2.0.0
    
    

    


  
  

    
DocShell.Generate.Collector 
    



      
The two behaviours every extractor shares, in one place.
DocShell.Generate.ExDoc, Guides, and Livebooks differ in what they read
and agree on how they read it. Both agreements live here so they cannot
quietly diverge:
	Collect or stop. map_ok/2 walks a list, keeps {:ok, entry}
results in order, drops {:ok, nil} for sources with nothing to
document, and abandons the whole run on the first {:error, reason}.
Extraction is all-or-nothing by design — see DocShell.Build for why a
half-built documentation set is the failure worth avoiding.

	Title fallback. title/2 takes the first Markdown H1 as a document's
title, since that is where every convention puts it, and falls back to a
caller-supplied value when the document has no heading at all.


This module is public because hosts writing their own extractors want the
same semantics, not because the pipeline needs it to be.

      


      
        Summary


  
    Functions
  


    
      
        map_ok(items, fun)

      


        Maps fun over items, collecting {:ok, entry} results in order.



    


    
      
        title(markdown, fallback)

      


        Derives a title from the first Markdown H1, falling back to fallback.



    


    
      
        title(markdown, fallback, nodes)

      


        Reuses an already parsed body for title extraction when it contains no fences.



    


    
      
        title_from_ast(nodes, fallback)

      


        Derives the first top-level H1 title from an already parsed AST.



    





      


      
        Functions


        


  
    
      
    
    
      map_ok(items, fun)



        
          
        

    

  


  

      

          @spec map_ok(Enumerable.t(), (term() -> {:ok, term() | nil} | {:error, term()})) ::
  {:ok, [term()]} | {:error, term()}


      


Maps fun over items, collecting {:ok, entry} results in order.
{:ok, nil} entries are skipped; the first {:error, reason} short-circuits
and is returned as-is.
Examples
iex> DocShell.Generate.Collector.map_ok([1, 2, 3], &{:ok, &1 * 2})
{:ok, [2, 4, 6]}

iex> DocShell.Generate.Collector.map_ok([1, 2, 3], fn
...>   2 -> {:ok, nil}
...>   value -> {:ok, value}
...> end)
{:ok, [1, 3]}

iex> DocShell.Generate.Collector.map_ok([1, 2, 3], fn
...>   2 -> {:error, :bad}
...>   value -> {:ok, value}
...> end)
{:error, :bad}

  



  
    
      
    
    
      title(markdown, fallback)



        
          
        

    

  


  

      

          @spec title(String.t(), term()) :: String.t()


      


Derives a title from the first Markdown H1, falling back to fallback.
The parsed AST determines headings, including Setext headings. Code fences
follow the same Markdown grammar as the rendered body. Inline markup is
flattened without inserting spaces into words.
Examples
iex> DocShell.Generate.Collector.title("# Getting Started\n\nBody.", "intro")
"Getting Started"

iex> DocShell.Generate.Collector.title("Body with no heading.", "intro")
"intro"

  



  
    
      
    
    
      title(markdown, fallback, nodes)



        
          
        

    

  


  

      

          @spec title(String.t(), term(), [DocShell.Ast.ast_node()]) :: String.t()


      


Reuses an already parsed body for title extraction when it contains no fences.
Fenced input retains the defensive title-only parse used by title/2, because
permissive closing-fence parsing must not expose code comments as headings.
The supplied AST must be the parse of the supplied Markdown, not another page.

  



  
    
      
    
    
      title_from_ast(nodes, fallback)



        
          
        

    

  


  

      

          @spec title_from_ast([DocShell.Ast.ast_node()], term()) :: String.t()


      


Derives the first top-level H1 title from an already parsed AST.

  


        

      


  

  
    
    DocShell.Generate.ExDoc - DocShell v2.0.0
    
    

    


  
  

    
DocShell.Generate.ExDoc 
    



      
Extracts documentation from compiled modules through the BEAM docs chunk.
This reads the same Docs chunk used by IEx and ExDoc, then extracts English
documentation and normalizes its metadata for JSON. Modules must be compiled
and loadable; mix doc_shell.build arranges this inside the host application.
Source files are not required once their BEAM documentation is available.
Each module becomes one entry:
%{
  "id" => "MyApp.Accounts",
  "title" => "MyApp.Accounts",
  "kind" => "module",
  "ast" => [...],
  "meta" => %{
    "module" => "MyApp.Accounts",
    "language" => "elixir",
    "moduledoc" => "present",
    "members" => [...]
  }
}
ast is the module documentation parsed by DocShell.Ast. members lists
every function, macro, callback, and type in the docs chunk with its kind,
name, arity, signatures, raw documentation, doc_state, and metadata such as
since or deprecated. Member documentation is left as Markdown text rather
than parsed, because a page usually renders a member list lazily and parsing
every member of every module up front is work most renderers throw away.
doc_state uses the same vocabulary as the module's moduledoc: "present",
"hidden" for @doc false, or "none". Hidden members stay in the
extraction for coverage reporting; renderers and the navigation leave them
out, as ExDoc does.
Member metadata
The docs chunk carries whatever metadata the compiler and macros attached,
and some libraries attach a lot of it. Spark, which generates Ash code
interfaces, stores each function's full option schema under spark_opts —
tens of kilobytes per function that no reader sees. By default only the keys
in default_member_metadata/0 are kept, which are the ones ExDoc itself
renders. Pass member_metadata: :all to keep every key, or a list of key
names to choose your own. Filtering happens before normalization, so dropped
values are never converted.
Modules without documentation
A module compiled with --no-docs, or from Erlang without a chunk, is
skipped rather than treated as an error — extract/1 simply omits it. A
module that has a chunk but fails to read is an error, tagged with the module
name.
Modules that have a chunk but no prose are a different case, and they are
deliberately still returned, with an empty ast. meta["moduledoc"] says
which situation each one is in:
	"present" — the module has documentation
	"hidden" — the author wrote @moduledoc false
	"none" — no @moduledoc at all

Extraction stays complete because callers use it for more than rendering: a
documentation-coverage report needs the undocumented modules precisely
because they are undocumented, and dropping them here would make every
codebase look fully documented.
Filtering for display happens later, in
DocShell.Presentation.StaticGenerator, which skips empty entries by
default so mix doc_shell.build does not fill a navigation tree with
internal modules that opted out.
Modules are sorted by name so the artifact is stable across builds. Each
module is read independently, so extraction runs on every scheduler; results
are still returned in sorted order and the first failure in that order is
the one reported.

      


      
        Summary


  
    Functions
  


    
      
        default_member_metadata()

      


        Returns the member metadata keys kept unless :member_metadata says otherwise.



    


    
      
        extract(modules, opts \\ [])

      


        Extracts documentation for a list of compiled modules.



    


    
      
        extract_module(module, opts \\ [])

      


        Extracts one compiled module.



    





      


      
        Functions


        


  
    
      
    
    
      default_member_metadata()



        
          
        

    

  


  

      

          @spec default_member_metadata() :: [String.t()]


      


Returns the member metadata keys kept unless :member_metadata says otherwise.
iex> "since" in DocShell.Generate.ExDoc.default_member_metadata()
true

  



    

  
    
      
    
    
      extract(modules, opts \\ [])



        
          
        

    

  


  

      

          @spec extract([module()], keyword()) :: {:ok, [map()]} | {:error, term()}


      


Extracts documentation for a list of compiled modules.
Modules without a documentation chunk are omitted. Modules with hidden or
absent moduledocs are retained with empty ASTs and a metadata status. The
first read failure returns {:error, {module, reason}}.
:member_metadata selects the member metadata keys to keep: a list of key
names, or :all. It defaults to default_member_metadata/0.

  



    

  
    
      
    
    
      extract_module(module, opts \\ [])



        
          
        

    

  


  

      

          @spec extract_module(module(), keyword()) :: {:ok, map() | nil} | {:error, term()}


      


Extracts one compiled module.
Returns {:ok, nil} when the module carries no docs chunk, which callers
treat as "nothing to document" rather than as a failure. Accepts the same
:member_metadata option as extract/2.
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DocShell.Generate.Guides 
    



      
Extracts hand-written Markdown guides, with optional YAML frontmatter.
Module documentation covers the code; guides cover everything else — getting
started pages, architecture notes, runbooks, policy documents. This extractor
walks one or more base directories recursively for .md files and turns each
into a content entry:
%{
  "id" => "getting-started",
  "title" => "Getting Started",
  "kind" => "guide",
  "ast" => [...],
  "meta" => %{"audience" => "operators", "source_path" => "guides/getting-started.md"}
}
Frontmatter
A file may open with a YAML block delimited by --- lines:
---
id: getting-started
title: Getting Started
audience: operators
---

# Getting started with the platform
The normalized frontmatter becomes the entry's meta, plus a
source_path key, so hosts can carry arbitrary facets — audience, locale,
product area, ordering — without DocShell needing to know what they mean.
DocShell.Presentation.StaticGenerator reads audience and locale from
there; everything else passes straight through to the renderer.
id and title are read from frontmatter when present. Otherwise the id
falls back to the filename without its extension and the title to the first
Markdown H1, which means a guide with no frontmatter at all still produces a
sensible entry.
Frontmatter that is not a YAML mapping, or whose opening --- is never
closed, is an error rather than something to shrug off — a typo there
otherwise silently reclassifies a document.
Files are sorted by path so the artifact is stable across builds.

      


      
        Summary


  
    Functions
  


    
      
        extract(bases)

      


        Extracts every .md file found recursively beneath each base directory.



    


    
      
        extract_file(path)

      


        Extracts one Markdown file, splitting frontmatter from body first.



    





      


      
        Functions


        


  
    
      
    
    
      extract(bases)



        
          
        

    

  


  

      

          @spec extract([Path.t()]) :: {:ok, [map()]} | {:error, term()}


      


Extracts every .md file found recursively beneath each base directory.
Missing directories contribute nothing. The first unreadable or malformed
file short-circuits the run and returns {:error, {path, reason}}.

  



  
    
      
    
    
      extract_file(path)



        
          
        

    

  


  

      

          @spec extract_file(Path.t()) :: {:ok, map()} | {:error, term()}


      


Extracts one Markdown file, splitting frontmatter from body first.
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DocShell.Generate.Livebooks 
    



      
Indexes Livebook notebooks so they appear in navigation and search.
Teams that keep runnable notebooks alongside their code — onboarding walk
throughs, data explorations, incident playbooks — usually find them invisible
to the documentation site. This extractor walks a base directory for
.livemd files and produces the same content entries as any other source:
%{
  "id" => "onboarding",
  "title" => "Onboarding walkthrough",
  "kind" => "livebook",
  "ast" => [...],
  "meta" => %{"source_path" => "notebooks/onboarding.livemd"}
}
Livebook's format is Markdown, so the notebook parses with the ordinary
DocShell.Ast pipeline. Code cells arrive as fenced code blocks and
Livebook's <!-- livebook:{...} --> annotations as HTML comment nodes, which
a renderer can style, strip, or use to offer a "run in Livebook" link.
DocShell does not evaluate notebooks or interpret their outputs; the entry
describes the document as written.
The id is the filename without its extension and the title is the first
Markdown H1, which is where Livebook puts the notebook name. Unlike guides,
notebooks carry no frontmatter — Livebook owns the top of the file.
Files are sorted by path so the artifact is stable across builds.

      


      
        Summary


  
    Functions
  


    
      
        extract(base)

      


        Extracts every .livemd file found recursively beneath base.



    


    
      
        extract_file(path)

      


        Extracts one .livemd file into a content entry.



    





      


      
        Functions


        


  
    
      
    
    
      extract(base)



        
          
        

    

  


  

      

          @spec extract(Path.t()) :: {:ok, [map()]} | {:error, term()}


      


Extracts every .livemd file found recursively beneath base.
A missing directory yields an empty list. The first unreadable file
short-circuits the run and returns {:error, {path, reason}}.

  



  
    
      
    
    
      extract_file(path)



        
          
        

    

  


  

      

          @spec extract_file(Path.t()) :: {:ok, map()} | {:error, term()}


      


Extracts one .livemd file into a content entry.
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DocShell.Generate.Changelog 
    



      
Extracts the host's changelog or release notes into renderer-neutral release
entries.
The default source reads a conventional Markdown changelog (Keep a Changelog,
git_ops, and friends) as a sequence of release headings:
## [v1.2.0](https://host/compare/v1.1.0...v1.2.0) (2026-08-01)
## [1.2.0] - 2026-08-01
Keep a Changelog reference links ([1.2.0]: https://...) and inline links
are preserved as "compare_url"; linked and unlinked prerelease versions
are accepted.
Each release becomes one entry whose "ast" is the release's own
Markdown body parsed through DocShell.Ast, so navigation, search, and
content projection treat releases exactly like guides — no special
cases downstream. Version, date, and compare link land in "meta".
Hosts are not limited to files. Set :changelog_source to a module that
implements DocShell.Generate.Changelog.Source to read release notes from a
graph database, CMS, API, or any other store. A dynamic source can either
return fully formed entries or fetch Markdown and call from_markdown/2.
A missing file extracts to an empty list: hosts without a changelog do
not fail their documentation build over it.

      


      
        Summary


  
    Functions
  


    
      
        extract(config)

      


        Extracts release entries from a configured source or a Markdown file path.



    


    
      
        from_markdown(source, source_ref)

      


        Parses conventional changelog Markdown into DocShell changelog entries.



    


    
      
        validate(entries)

      


        Validates source-provided changelog entries.



    





      


      
        Functions


        


  
    
      
    
    
      extract(config)



        
          
        

    

  


  

      

          @spec extract(keyword() | Path.t() | nil) :: {:ok, [map()]} | {:error, term()}


      


Extracts release entries from a configured source or a Markdown file path.
Passing a keyword config uses :changelog_source and :changelog_options.
Passing a path is kept for file-backed callers. Returns {:ok, entries}
newest-first, or {:error, reason} when a release body or source fails.

  



  
    
      
    
    
      from_markdown(source, source_ref)



        
          
        

    

  


  

      

          @spec from_markdown(String.t(), String.t()) :: {:ok, [map()]} | {:error, term()}


      


Parses conventional changelog Markdown into DocShell changelog entries.
source_ref is stored in each entry's metadata. Use a file path for file
sources or an opaque locator such as graph://release-notes/example for dynamic
sources.

  



  
    
      
    
    
      validate(entries)



        
          
        

    

  


  

      

          @spec validate(term()) :: {:ok, [map()]} | {:error, term()}


      


Validates source-provided changelog entries.
Custom sources return the same string-keyed entry maps the built-in Markdown
parser emits. Invalid source output fails the build before any artifact is
written.

  


        

      


  

  
    
    DocShell.Generate.Changelog.Source - DocShell v2.0.0
    
    

    


  
  

    
DocShell.Generate.Changelog.Source behaviour
    



      
Source adapter contract for changelog or release-note entries.
A source answers with renderer-neutral DocShell changelog entries. The storage
mechanism is deliberately outside the contract: a host can read a Markdown
file, query a graph database, call a release service, or synthesize entries
from another internal model.
File and Markdown-backed sources can use
DocShell.Generate.Changelog.from_markdown/2 to reuse the package parser.
Sources that already store structured release data may return entry maps
directly, as long as they pass DocShell.Generate.Changelog.validate/1.
defmodule MyApp.Docs.ReleaseNotes do
  @behaviour DocShell.Generate.Changelog.Source

  @impl true
  def load(opts) do
    opts
    |> Keyword.fetch!(:graph)
    |> MyApp.Graph.release_notes_markdown()
    |> DocShell.Generate.Changelog.from_markdown("graph://docs/release-notes")
  end
end
Configure it from the host:
config :doc_shell,
  changelog_source: MyApp.Docs.ReleaseNotes,
  changelog_options: [graph: MyApp.Graph]

      


      
        Summary


  
    Types
  


    
      
        entry()

      


        A string-keyed DocShell changelog entry.



    





  
    Callbacks
  


    
      
        load(opts)

      


        Loads changelog entries from the source.



    





      


      
        Types


        


  
    
      
    
    
      entry()



        
          
        

    

  


  

      

          @type entry() :: %{required(String.t()) => term()}


      


A string-keyed DocShell changelog entry.
Required keys are "id", "title", "kind" => "changelog", and "ast".
Metadata is optional but should include source identity when available.

  


        

      

      
        Callbacks


        


  
    
      
    
    
      load(opts)



        
          
        

    

  


  

      

          @callback load(opts :: keyword()) :: {:ok, [entry()]} | {:error, term()}


      


Loads changelog entries from the source.
Return {:ok, entries} or {:error, reason}. Prefer returning an error with a
human-actionable reason over raising; DocShell catches either so a bad source
fails the build instead of producing partial artifacts.
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DocShell.Generate.Changelog.Sources.MarkdownFile 
    



      
Default changelog source that reads conventional release notes from Markdown.
The source reads :path from its options. Missing or nil paths return an empty
list so projects without a changelog still produce a complete artifact tree.
Invalid Markdown release bodies return an error and stop the build.
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DocShell.Generate.OpenApi 
    



      
Loads an OpenAPI document through a pluggable adapter, and sanity-checks it.
API reference pages belong in a documentation site, but where the OpenAPI
document comes from varies wildly: derived from Ash domains, declared with
OpenApiSpex, generated by a service in another language, or checked in by
hand. Binding the build pipeline to any one of those would make DocShell
useful to a fraction of the projects that want it.
So the pipeline talks to DocShell.Generate.OpenApi.Adapter and never to a
spec library. Three adapters ship with the package — see
DocShell.Generate.OpenApi.Adapters.AshOaskit,
DocShell.Generate.OpenApi.Adapters.OpenApiSpex, and
DocShell.Generate.OpenApi.Adapters.RawJson — and hosts add their own by
implementing one callback. Writing one is covered in the
OpenAPI adapters notebook.
What this module guarantees
extract/2 is the trust boundary between the build and code it does not
own. It asks Elixir to load the adapter module, checks that loaded modules
export load/1, calls the callback inside a rescue so an adapter raising
cannot take down a build with a
stacktrace instead of a reason, and validates that whatever came back
actually claims to be OpenAPI 3.0, 3.1, or 3.2.
Validation also rejects unencodable values and duplicate encoded object keys.
Full schema validation is the job of
the spec library that produced the document, and duplicating it here would
mean DocShell rejecting documents its own adapters consider fine. What
validate/1 catches is the common integration mistake: an adapter returning
a config map, an envelope, or a spec struct that was never rendered.
Errors
	{:error, :nofile} — the adapter module could not be loaded
	{:error, :invalid_adapter} — the loaded module does not export load/1
	{:error, :invalid_openapi_source} — the adapter returned something
other than {:ok, map} or {:error, reason}
	{:error, :invalid_openapi_document} — no usable openapi version key
	{:error, {:openapi_adapter_failed, message}} — the adapter raised
	anything the adapter itself returned as {:error, reason}


      


      
        Summary


  
    Functions
  


    
      
        extract(adapter, opts)

      


        Loads the OpenAPI document from adapter, passing opts through to it.



    


    
      
        validate(spec)

      


        Checks that a map identifies itself as an OpenAPI 3.0, 3.1, or 3.2 document.



    





      


      
        Functions


        


  
    
      
    
    
      extract(adapter, opts)



        
          
        

    

  


  

      

          @spec extract(module(), keyword()) :: {:ok, map()} | {:error, term()}


      


Loads the OpenAPI document from adapter, passing opts through to it.
Guards against a missing, non-conforming, or raising adapter, and rejects
documents that do not identify as OpenAPI 3.0, 3.1, or 3.2.

  



  
    
      
    
    
      validate(spec)



        
          
        

    

  


  

      

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


      


Checks that a map identifies itself as an OpenAPI 3.0, 3.1, or 3.2 document.
Accepts either a string or atom openapi key, since adapters build documents
with whichever their underlying library prefers. This is a shape check, not
schema validation — see the module documentation for where that line sits.
Examples
iex> DocShell.Generate.OpenApi.validate(%{"openapi" => "3.1.0"})
:ok

iex> DocShell.Generate.OpenApi.validate(%{openapi: "3.0.3"})
:ok

iex> DocShell.Generate.OpenApi.validate(%{"swagger" => "2.0"})
{:error, :invalid_openapi_document}
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DocShell.Generate.OpenApi.Adapter behaviour
    



      
The one callback a source of OpenAPI documents has to implement.
An adapter answers a single question: given the build's options, what is the
OpenAPI document? How it arrives at one — introspecting resources, calling a
spec module, reading a file, fetching from a service — is entirely its own
business.
defmodule MyApp.Docs.ServiceSpec do
  @behaviour DocShell.Generate.OpenApi.Adapter

  @impl true
  def load(opts) do
    case File.read(Keyword.fetch!(opts, :cached_spec_path)) do
      {:ok, json} -> Jason.decode(json)
      {:error, reason} -> {:error, {:spec_unavailable, reason}}
    end
  end
end
Point the build at it:
config :doc_shell,
  open_api_adapter: MyApp.Docs.ServiceSpec,
  open_api_options: [cached_spec_path: "priv/openapi.json"]
Contract
Return {:ok, document} where document is a map with an openapi key of
"3.0.x", "3.1.x", or "3.2.x", or {:error, reason} with a reason a human reading a
failed build can act on. Returning an error is always preferable to raising,
though DocShell.Generate.OpenApi rescues either way.
Options include the build's :domains, :title, :api_version, and
:security_schemes, merged with whatever the host set in
:open_api_options. An adapter should ignore keys that mean nothing to it.
Optional libraries
An adapter that depends on a library the host may not have installed should
check for it at runtime with Code.ensure_loaded?/1 rather than referencing
it at compile time. The shipped AshOaskit and OpenApiSpex adapters do exactly
that, which is why they can live in the package without either library being
a hard dependency.
See the OpenAPI adapters notebook for a fuller walk
through, and DocShell.Generate.OpenApi for what happens to the result.

      


      
        Summary


  
    Callbacks
  


    
      
        load(opts)

      


        Returns the OpenAPI document for this source.



    





      


      
        Callbacks


        


  
    
      
    
    
      load(opts)



        
          
        

    

  


  

      

          @callback load(opts :: keyword()) :: {:ok, map()} | {:error, term()}


      


Returns the OpenAPI document for this source.
Receives the merged build options; returns {:ok, document} or
{:error, reason}.
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DocShell.Generate.OpenApi.Adapters.AshOaskit 
    



      
Derives the OpenAPI document from Ash domains, via AshOaskit.
For an Ash application the API description already exists — it is implied by
the resources, actions, and JSON:API routes. AshOaskit
turns that into an OpenAPI 3.0 or 3.1 document, and this adapter hands the
result to the build:
config :doc_shell,
  open_api_adapter: DocShell.Generate.OpenApi.Adapters.AshOaskit,
  domains: [MyApp.Blog, MyApp.Accounts],
  title: "My API",
  api_version: "1.0.0"
Anything in :open_api_options is merged over those keys and passed through,
so AshOaskit settings DocShell knows nothing about — :version,
:resource_scope, :servers — still reach it.
When AshOaskit is not installed
It is an optional dependency, and this module compiles and loads whether or
not it is present. AshOaskit is looked up at runtime rather than referenced
at compile time, so a host that never configures this adapter carries no
dependency on Ash at all.
With no domains configured there is nothing to introspect, and the adapter
returns a valid empty OpenAPI 3.1 document carrying the configured title,
version, and security schemes. That keeps a documentation site from breaking
its API section while the first domain is still being wired up.
With domains configured but AshOaskit missing, the adapter returns
{:error, :ash_oaskit_not_available} — the host asked for something it
cannot have, and saying so beats emitting an empty document that looks like
an API with no endpoints.
A failure inside AshOaskit surfaces as
{:error, {:ash_oaskit_spec_failed, message}}.
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DocShell.Generate.OpenApi.Adapters.OpenApiSpex 
    



      
Reuses an existing OpenApiSpex spec module.
Phoenix applications that already describe their API with OpenApiSpex have a
module exporting spec/0. There is no reason to describe the same API twice,
so this adapter calls it and feeds the result into the build:
config :doc_shell,
  open_api_adapter: DocShell.Generate.OpenApi.Adapters.OpenApiSpex,
  open_api_options: [module: MyAppWeb.ApiSpec]
The :module option is required — unlike Ash domains there is no useful
default, and guessing at a module name would fail in a confusing way.
Structs and maps
spec/0 normally returns an %OpenApiSpex.OpenApi{} struct, which is not
JSON-shaped: it uses atom keys and Elixir-cased field names. The adapter
round-trips it through Jason, which applies OpenApiSpex's own encoder and
yields the same document the library would serve over HTTP. A module that
already returns a plain map is passed through untouched, so hand-rolled spec
modules work too.
OpenApiSpex is not a dependency of DocShell. The module is resolved at
runtime, and a host that does not configure this adapter never loads it.
Errors
	{:error, :open_api_spex_source_unavailable} — no :module option, or
the module is missing or does not export spec/0
	{:error, :invalid_open_api_spex_spec} — spec/0 returned something
that is not a map or struct
	{:error, :open_api_spex_spec_not_json_encodable} — the struct has no
usable JSON encoding
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DocShell.Generate.OpenApi.Adapters.RawJson 
    



      
Takes the OpenAPI document as it is — from a map or a JSON file on disk.
Not every API description is generated from Elixir. It may be authored by
hand, produced by a service written in something else, or committed as a
build artifact from another repository. This adapter is the escape hatch for
all of those, and it does the least possible: no introspection, no
transformation.
From a file:
config :doc_shell,
  open_api_adapter: DocShell.Generate.OpenApi.Adapters.RawJson,
  open_api_options: [path: "priv/openapi.json"]
Or from a map already in memory, which is mostly useful in tests and in hosts
that assemble the document themselves:
DocShell.Build.run(
  open_api_adapter: DocShell.Generate.OpenApi.Adapters.RawJson,
  open_api_options: [spec: %{"openapi" => "3.1.0", "info" => %{}, "paths" => %{}}]
)
:spec wins when both are given. The document still has to satisfy
DocShell.Generate.OpenApi.validate/1, so a JSON file that parses but is not
an OpenAPI document fails the build rather than reaching a renderer.
Returns {:error, :raw_json_source_missing} when neither option is set, and
passes through file and JSON decoding errors unchanged.
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DocShell.Presentation.Backlink 
    



      
A document that links to another, for rendering "referenced by" panels.
Backlinks are the reverse of the links inside a document: given a page, which
other pages point at it. They are what lets a reader landing on a low-level
module page find the guide that explains when to use it.
DocShell does not compute backlinks. Resolving a link in a document to the
entry it refers to needs a routing scheme and a naming convention, and both
belong to the host. What DocShell provides is the shape those relationships
take on the wire, so that a graph-backed producer and a renderer agree
without a private contract between them.
The backlinks key is optional in DocShell.Presentation.Source.presentation/0
precisely because most producers have nothing to put there. When present it
maps an entry id to the entries referencing it, and
DocShell.Presentation.GraphProjector.validate/1 checks the shape.
Only enough is carried to render a link — id, title, path. A renderer wanting
more looks the referencing entry up in the navigation index.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %DocShell.Presentation.Backlink{
  id: String.t(),
  path: String.t(),
  title: String.t()
}
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DocShell.Presentation.GraphProjector behaviour
    



      
Port implemented by graph-backed hosts to produce DocShell presentation data.
A host projector reads its own store and answers with the same
DocShell.Presentation.Source.presentation/0 the built-in generator
produces. project/2 checks the answer before returning it, because a
projector lives in another repository: a shape mistake there would otherwise
surface as a renderer bug in a third one.

      


      
        Summary


  
    Callbacks
  


    
      
        project(keyword)

      


    





  
    Functions
  


    
      
        project(module, opts)

      


        Invokes a host graph projector, then validates the shape it returned.



    


    
      
        validate(presentation)

      


        Checks a presentation against the contract.



    





      


      
        Callbacks


        


  
    
      
    
    
      project(keyword)



        
          
        

    

  


  

      

          @callback project(keyword()) ::
  {:ok, DocShell.Presentation.Source.presentation()} | {:error, term()}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      project(module, opts)



        
          
        

    

  


  

      

          @spec project(module(), keyword()) ::
  {:ok, DocShell.Presentation.Source.presentation()} | {:error, term()}


      


Invokes a host graph projector, then validates the shape it returned.

  



  
    
      
    
    
      validate(presentation)



        
          
        

    

  


  

      

          @spec validate(term()) ::
  {:ok, DocShell.Presentation.Source.presentation()} | {:error, term()}


      


Checks a presentation against the contract.
Returns {:error, {:invalid_presentation, reason}} rather than a boolean so a
host sees which part of the shape it got wrong.
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DocShell.Presentation.NavigationItem 
    



      
One node in the documentation navigation tree.
kind and meta describe where an entry came from — "module", "guide",
and whatever the producer chose to carry alongside. A producer with no such
notion leaves them at their defaults rather than omitting the keys, so every
artifact has the same shape and a renderer never has to ask which producer
wrote it.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %DocShell.Presentation.NavigationItem{
  children: [t()],
  id: String.t(),
  kind: String.t() | nil,
  meta: %{optional(String.t()) => term()},
  path: String.t(),
  title: String.t()
}
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DocShell.Presentation.SearchEntry 
    



      
One searchable document, flattened to plain text.
tokens is a pre-split lowercase form of content. It defaults to an empty
list because many search engines tokenize the text themselves. Hosts that
need precomputed tokens set search_tokens: true in config :doc_shell or
the options to DocShell.Presentation.StaticGenerator. Enabling tokens
increases the artifact size in exchange for doing that work at build time.
audience and locale are null when the producer does not scope entries that
way. They are always present so a renderer can filter without first checking
which producer it is reading.

      


      
        Summary


  
    Types
  


    
      
        t()
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      t()



        
          
        

    

  


  

      

          @type t() :: %DocShell.Presentation.SearchEntry{
  audience: String.t() | nil,
  content: String.t(),
  id: String.t(),
  kind: String.t() | nil,
  locale: String.t() | nil,
  path: String.t(),
  title: String.t(),
  tokens: [String.t()]
}
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DocShell.Presentation.Source behaviour
    



      
Producer contract for source-independent documentation presentation data.
A producer answers project/1 with a presentation/0, whatever it reads
from — authored entries, a knowledge graph, or anything else. The renderer
never learns which.
Presentation structs provide a common set of fields and defaults for all
producers. Their Jason.Encoder implementations emit the string-keyed JSON
contract, including null facets. DocShell.Presentation.GraphProjector
validates field types, recursive AST content, and JSON metadata at runtime.
Optional backlinks are available in the in-memory result. The build writes
navigation, search, and content artifacts; it does not serialize backlinks.

      


      
        Summary


  
    Types
  


    
      
        presentation()

      


        A renderer-neutral documentation artifact.



    





  
    Callbacks
  


    
      
        project(keyword)

      


    





  
    Functions
  


    
      
        validate_ids(entries)

      


        Rejects duplicate document IDs, retaining source locations in the error.



    





      


      
        Types


        


  
    
      
    
    
      presentation()



        
          
        

    

  


  

      

          @type presentation() :: %{
  :schema_version => String.t(),
  :navigation => [DocShell.Presentation.NavigationItem.t()],
  :search => [DocShell.Presentation.SearchEntry.t()],
  :content => %{optional(String.t()) => [DocShell.Ast.ast_node()]},
  optional(:backlinks) => %{
    optional(String.t()) => [DocShell.Presentation.Backlink.t()]
  },
  optional(:publication) => DocShell.Presentation.HostedPair.binding()
}


      


A renderer-neutral documentation artifact.
content maps an entry id to its AST nodes; backlinks maps an entry id to
the entries that reference it.
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      project(keyword)



        
          
        

    

  


  

      

          @callback project(keyword()) :: {:ok, presentation()} | {:error, term()}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      validate_ids(entries)



        
          
        

    

  


  

      

          @spec validate_ids([map()]) :: :ok | {:error, term()}


      


Rejects duplicate document IDs, retaining source locations in the error.
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DocShell.Presentation.StaticGenerator 
    



      
Builds navigation, search, and content indexes from extracted entries.
This is the default DocShell.Presentation.Source — the one
DocShell.Build uses unless a host substitutes its own. It takes the flat
list of entries the extractors produced and derives the three indexes a
documentation site needs:
	navigation — one DocShell.Presentation.NavigationItem per entry,
sorted by kind, title, then ID, so modules, guides, notebooks, and release notes group
together and each group reads alphabetically.
	search — one DocShell.Presentation.SearchEntry per entry, with the
document flattened to plain text and optional precomputed tokens.
	content — a map from entry id to its AST nodes, so a renderer can
load one page without parsing the whole set.

Module members
A module's navigation item does not carry its members' documentation, which
for a large application can be most of the documentation there is. Its
meta["members"] lists one reference per member that is not @doc false:
%{"id" => "function:run/1", "title" => "run/1", "anchor" => "run/1", "kind" => "function"}
anchor follows ExDoc's fragment convention (t: for types, c: for
callbacks), so a renderer can link to the member on the module's page. The
documentation itself is in modules.json. A module whose members value is
not a list of name/arity records fails projection with an error naming the
module. Other kinds keep their metadata unchanged.
Deliberately flat
Every navigation item comes back with no children. That is not an omission:
DocShell has no way to know whether your guides should nest under a section,
whether modules should group by namespace, or whether the tree should follow
the file layout at all. Those are product decisions, and a package that
guessed at them would be wrong for most hosts and hard to override for the
rest.
A host that wants structure has two options: reshape the flat list after
DocShell.Build.run/1 returns it, or implement
DocShell.Presentation.GraphProjector and own categorization outright.
Paths
Entry paths default to /docs/{kind}/{id}, which is a placeholder more than
a recommendation. Hosts routing documentation anywhere else pass a
:path_builder function:
StaticGenerator.project(
  entries: entries,
  path_builder: fn entry -> "/handbook/" <> entry["id"] end
)
The same function builds both navigation and search paths, so a search
result and a nav link can never disagree about where a document lives.
Empty entries
Entries with no content are dropped. DocShell.Generate.ExDoc returns every
module it can read, including ones marked @moduledoc false, because
coverage reporting needs them — but a navigation tree listing every internal
module as a blank page helps nobody. skip_empty: false keeps them.
Search text
Search content preserves inline text adjacency and separates block elements,
which means code blocks, table cells, and link text are all searchable and
no markup leaks into the index.
tokens defaults to []. With search_tokens: true, the same text is
downcased and split on non-alphanumeric runs. Enable this when the host's
search backend needs precomputed tokens.
search_members: true adds module member names/arities, signatures and parsed
documentation to the containing page's search text. It does not create member
routes or change content ASTs, and does not override skip_empty. Malformed
member records/Markdown return an error tagged with the module ID. The default
stays false so existing search payloads and extraction cost are unchanged.
Options
	:entries — the extracted entries to project; defaults to []
	:path_builder — a function from entry to path; defaults to
default_path/1
	:skip_empty — drop entries with no content; defaults to true
	:search_tokens — populate SearchEntry.tokens; defaults to false
	:search_members — include module member text; defaults to false


      


      
        Summary


  
    Functions
  


    
      
        default_path(entry)

      


        Returns the fallback path for an entry: /docs/{kind}/{id}.



    





      


      
        Functions


        


  
    
      
    
    
      default_path(entry)



        
          
        

    

  


  

      

          @spec default_path(map()) :: String.t()


      


Returns the fallback path for an entry: /docs/{kind}/{id}.
Public so a host writing its own :path_builder can fall back to it for
kinds it does not handle specially.
Examples
iex> DocShell.Presentation.StaticGenerator.default_path(%{"kind" => "guide", "id" => "intro"})
"/docs/guide/intro"
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DocShell.Presentation.ArtifactLimits 
    



      
Bounds portable artifact inputs before profiles are invoked or JSON is decoded.
Per-call keyword overrides are positive finite integers. Defaults bound page
bytes, JSON values/depth, AST depth, block/binding/variant counts, profile and
descriptor counts/bytes, manifests/projections, and individual/aggregate asset
bytes. A caller can explicitly raise or lower them; another applicable site
or producer ceiling still wins. No unlimited sentinel is accepted.
Native JSON is walked before canonical encoding. This bounds nesting and
aggregate primitive size before the encoder allocates its output. Original
manifest bytes are size/depth checked before decoding. These are admission
budgets, not a bound on arbitrary work performed by a trusted host adapter.

      


      
        Summary


  
    Types
  


    
      
        t()

      


        Validated resource ceilings for one artifact projection call.



    





  
    Functions
  


    
      
        check(limits, key, observed)

      


        Checks an observed resource against its admitted ceiling.



    


    
      
        content(value, limits)

      


        Bounds one page's native JSON and AST depth without invoking an adapter.



    


    
      
        json(value, byte_key, limits)

      


        Bounds native JSON before checking its exact canonical byte size.



    


    
      
        new(opts \\ [])

      


        Validates closed positive overrides and supplies finite defaults.



    


    
      
        preflight(content, opts, limits)

      


        Checks document, invocation and original-byte inputs without invoking a profile.
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      t()



        
          
        

    

  


  

      

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


      


Validated resource ceilings for one artifact projection call.

  


        

      

      
        Functions


        


  
    
      
    
    
      check(limits, key, observed)



        
          
        

    

  


  

      

          @spec check(t(), atom(), non_neg_integer()) :: :ok | {:error, term()}


      


Checks an observed resource against its admitted ceiling.

  



  
    
      
    
    
      content(value, limits)



        
          
        

    

  


  

      

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


      


Bounds one page's native JSON and AST depth without invoking an adapter.

  



  
    
      
    
    
      json(value, byte_key, limits)



        
          
        

    

  


  

      

          @spec json(term(), atom(), t()) :: :ok | {:error, term()}


      


Bounds native JSON before checking its exact canonical byte size.

  



    

  
    
      
    
    
      new(opts \\ [])



        
          
        

    

  


  

      

          @spec new(keyword()) :: {:ok, t()} | {:error, term()}


      


Validates closed positive overrides and supplies finite defaults.

  



  
    
      
    
    
      preflight(content, opts, limits)



        
          
        

    

  


  

      

          @spec preflight(term(), keyword(), t()) :: :ok | {:error, term()}


      


Checks document, invocation and original-byte inputs without invoking a profile.
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Represents one item in a page's navigation ancestry.
A structural group has a title and path: nil; a page item has its canonical
route. Keeping the path optional lets renderers expose hierarchy without
inventing links for non-routable navigation groups. Renderers should mark the
final page item as current rather than treating every item as an ordinary
link.

      


      
        Summary


  
    Types
  


    
      
        t()

      


        A breadcrumb label and optional canonical site route.
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      t()



        
          
        

    

  


  

      

          @type t() :: %DocShell.Presentation.Breadcrumb{
  path: String.t() | nil,
  title: String.t()
}


      


A breadcrumb label and optional canonical site route.
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Identifies a heading after deterministic anchor projection.
The site projector stores the same id in the page AST and this value. A
renderer therefore uses the supplied anchor for the heading, table of
contents, and incoming links instead of deriving its own slug.

      


      
        Summary


  
    Types
  


    
      
        t()

      


        A stable heading anchor, plain-text title and HTML heading level.
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      t()



        
          
        

    

  


  

      

          @type t() :: %DocShell.Presentation.Heading{
  id: String.t(),
  level: 1..6,
  title: String.t()
}


      


A stable heading anchor, plain-text title and HTML heading level.
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Checks one host-admitted narrative/OpenAPI publication before rendering.
The presentation's optional publication field and the OpenAPI extension
x-doc-shell-publication carry identical string-keyed bindings. A binding has
schema doc-shell-publication/v1 and nonempty opaque publication_id,
source_view, graph_position, locale, release, and disclosure_surface
strings. Every field must also match the expected binding supplied by the
host for this request. Thus two mutually consistent but stale inputs still
fail when the host expects another publication.
The host authenticates the request, admits both inputs and declares the
expected view. This module compares those declarations and validates the
existing presentation/OpenAPI shapes. It neither authenticates a binding nor
discovers repositories, fetches sources, constructs collections or filters
private content. Reusing a binding for altered source data violates the host's
immutable-publication contract; equality is not proof of source authenticity.

      


      
        Summary


  
    Types
  


    
      
        binding()

      


        Host-declared immutable publication identity, with no authorization authority.



    


    
      
        t()

      


        Validated inputs retained together for one renderer call.



    





  
    Functions
  


    
      
        validate(presentation, openapi, expected)

      


        Admits a typed graph presentation and OpenAPI document against the requested view.



    


    
      
        validate_binding(binding)

      


        Validates a closed publication binding and its finite opaque fields.
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      binding()



        
          
        

    

  


  

      

          @type binding() :: %{required(String.t()) => String.t()}


      


Host-declared immutable publication identity, with no authorization authority.

  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %{
  publication: binding(),
  presentation: DocShell.Presentation.Source.presentation(),
  openapi: map()
}


      


Validated inputs retained together for one renderer call.

  


        

      

      
        Functions


        


  
    
      
    
    
      validate(presentation, openapi, expected)



        
          
        

    

  


  

      

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


      


Admits a typed graph presentation and OpenAPI document against the requested view.
Bindings are required on both inputs and in expected. Shape validation and
comparison complete before an {:ok, pair} is returned. Errors identify the
input and mismatched field without returning its potentially private value.

  



  
    
      
    
    
      validate_binding(binding)



        
          
        

    

  


  

      

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


      


Validates a closed publication binding and its finite opaque fields.
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Finite resource ceilings for site projection and static export.
Hosts may lower or explicitly raise a ceiling with a positive integer. There
is no unlimited sentinel. Limit errors name the resource, observed value and
admitted maximum.

      


      
        Summary


  
    Types
  


    
      
        t()

      


        Validated site resource ceilings.



    





  
    Functions
  


    
      
        check(limits, resource, observed)

      


        Checks one observed resource count against the corresponding ceiling.



    


    
      
        new(opts \\ [])

      


        Builds a limits value from a closed keyword list of positive integers.



    


    
      
        normalize(limits)

      


        Accepts an existing limits value or validates a keyword override list.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %DocShell.Presentation.Limits{
  max_ast_depth: pos_integer(),
  max_collections: pos_integer(),
  max_file_bytes: pos_integer(),
  max_identity_bytes: pos_integer(),
  max_navigation_depth: pos_integer(),
  max_output_bytes: pos_integer(),
  max_output_files: pos_integer(),
  max_page_bytes: pos_integer(),
  max_pages: pos_integer(),
  max_redirects: pos_integer(),
  max_route_bytes: pos_integer()
}


      


Validated site resource ceilings.

  


        

      

      
        Functions


        


  
    
      
    
    
      check(limits, resource, observed)



        
          
        

    

  


  

      

          @spec check(t(), atom(), non_neg_integer()) :: :ok | {:error, term()}


      


Checks one observed resource count against the corresponding ceiling.

  



    

  
    
      
    
    
      new(opts \\ [])



        
          
        

    

  


  

      

          @spec new(keyword()) :: {:ok, t()} | {:error, term()}


      


Builds a limits value from a closed keyword list of positive integers.

  



  
    
      
    
    
      normalize(limits)



        
          
        

    

  


  

      

          @spec normalize(t() | keyword()) :: {:ok, t()} | {:error, term()}


      


Accepts an existing limits value or validates a keyword override list.

  


        

      


  

  
    
    DocShell.Presentation.Link - DocShell v2.0.0
    
    

    


  
  

    
DocShell.Presentation.Link 
    



      
Carries a resolved link used by previous/next navigation and direct actions.
By the time a link reaches this struct, the projector has checked its target
and converted any source document reference to a canonical site route. It is
deliberately limited to a label and path so no renderer or framework state
leaks into the portable site model.

      


      
        Summary


  
    Types
  


    
      
        t()

      


        A link label and absolute site or external HTTP(S) path.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %DocShell.Presentation.Link{path: String.t(), title: String.t()}


      


A link label and absolute site or external HTTP(S) path.

  


        

      


  

  
    
    DocShell.Presentation.Page - DocShell v2.0.0
    
    

    


  
  

    
DocShell.Presentation.Page 
    



      
Holds the complete renderer-neutral record for one documentation page.
It joins one qualified source document to its canonical route, anchored AST,
provenance, locale and audience, search/navigation visibility, reading flow,
and renderer capability requirements. All local links and heading anchors are
resolved before the value is returned by DocShell.Presentation.SiteProjector.
A page never carries raw head HTML, executable callbacks, scripts, framework
component names, application sessions, or authorization decisions. metadata,
banner, and hero remain inert JSON records. PageDecorations validates the
portable banner/hero fields, and metadata["seo"] uses the shared presentation
metadata shape. Other metadata remains host data. Source and edit URLs are inert links:
DocShell validates them but never assumes a source-hosting provider.

      


      
        Summary


  
    Types
  


    
      
        t()

      


        A validated page ready for any conforming renderer.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %DocShell.Presentation.Page{
  audience: String.t() | [String.t()] | nil,
  banner: map() | nil,
  breadcrumbs: [DocShell.Presentation.Breadcrumb.t()],
  canonical_url: String.t() | nil,
  collection_id: String.t(),
  content: [DocShell.Ast.ast_node()],
  content_digest: String.t(),
  description: String.t() | nil,
  document_id: String.t(),
  edit_url: String.t() | nil,
  headings: [DocShell.Presentation.Heading.t()],
  hero: map() | nil,
  id: String.t(),
  kind: String.t(),
  last_modified: String.t() | nil,
  locale: String.t(),
  metadata: map(),
  navigation?: boolean(),
  next: DocShell.Presentation.Link.t() | nil,
  package_version: String.t(),
  previous: DocShell.Presentation.Link.t() | nil,
  requirements: [DocShell.Presentation.Renderer.CapabilityRequirement.t()],
  route: String.t(),
  search?: boolean(),
  source_path: String.t() | nil,
  source_revision: String.t(),
  source_url: String.t() | nil,
  status: String.t() | nil,
  tags: [String.t()],
  template: :document | :splash,
  title: String.t()
}


      


A validated page ready for any conforming renderer.

  


        

      


  

  
    
    DocShell.Presentation.PageDecorations - DocShell v2.0.0
    
    

    


  
  

    
DocShell.Presentation.PageDecorations 
    



      
Checks renderer-neutral banner and hero records before page projection.
A banner has optional label, text, and href fields, with at least a
label or text. A hero requires title and may carry tagline, description,
ordinary link actions, and an image naming a logical local asset plus
alt text. Text is plain UTF-8, never HTML. URLs, link lists and logical image
names use the shared presentation settings policy and finite limits.
These records supply content, not a host product layout or a framework
component. A renderer decides how to present them and must preserve their
text and ordinary links without browser enhancement.

      


      
        Summary


  
    Functions
  


    
      
        validate(kind, value)

      


        Validates an optional banner or hero and preserves the admitted record.



    





      


      
        Functions


        


  
    
      
    
    
      validate(kind, value)



        
          
        

    

  


  

      

          @spec validate(:banner | :hero, term()) :: {:ok, map() | nil} | {:error, term()}


      


Validates an optional banner or hero and preserves the admitted record.

  


        

      


  

  
    
    DocShell.Presentation.SearchAdapter - DocShell v2.0.0
    
    

    


  
  

    
DocShell.Presentation.SearchAdapter behaviour
    



      
Build-time adapter for a validated, renderer-neutral search corpus.
Adapters return local assets and an inert browser query contract. They do not
receive a destination path, make network requests, or introduce a served
runtime dependency.

      


      
        Summary


  
    Callbacks
  


    
      
        build(list, keyword)

      


        Builds local search assets and a browser-neutral query contract.



    





      


      
        Callbacks


        


  
    
      
    
    
      build(list, keyword)



        
          
        

    

  


  

      

          @callback build([DocShell.Presentation.SiteSearchEntry.t()], keyword()) ::
  {:ok, DocShell.Presentation.SearchAdapter.Output.t()} | {:error, term()}


      


Builds local search assets and a browser-neutral query contract.

  


        

      


  

  
    
    DocShell.Presentation.SearchAdapter.JSON - DocShell v2.0.0
    
    

    


  
  

    
DocShell.Presentation.SearchAdapter.JSON 
    



      
Deterministic JSON search adapter and reference query implementation.
The emitted index is sufficient for a small browser worker or client module.
query/3 defines the portable substring and filter behavior without requiring
a hosted service.

      


      
        Summary


  
    Functions
  


    
      
        query(records, query, filters \\ %{})

      


        Queries validated records using deterministic case-insensitive substring matching.



    





      


      
        Functions


        


    

  
    
      
    
    
      query(records, query, filters \\ %{})



        
          
        

    

  


  

      

          @spec query(
  [DocShell.Presentation.SiteSearchEntry.t()],
  String.t(),
  map() | keyword()
) ::
  {:ok, [DocShell.Presentation.SiteSearchEntry.t()]} | {:error, term()}


      


Queries validated records using deterministic case-insensitive substring matching.

  


        

      


  

  
    
    DocShell.Presentation.SearchAdapter.Output - DocShell v2.0.0
    
    

    


  
  

    
DocShell.Presentation.SearchAdapter.Output 
    



      
Returns local index assets together with their browser query contract.
The contract describes how a renderer locates and interprets the assets; it
is inert JSON data rather than a callback or hosted-service client.

      


      
        Summary


  
    Types
  


    
      
        t()

      


        A deterministic search adapter result.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %DocShell.Presentation.SearchAdapter.Output{
  assets: [DocShell.Presentation.Asset.t()],
  contract: map()
}


      


A deterministic search adapter result.

  


        

      


  

  
    
    DocShell.Presentation.Settings - DocShell v2.0.0
    
    

    


  
  

    
DocShell.Presentation.Settings 
    



      
Validates optional, inert presentation choices shared by site renderers.
A site source may return a presentation object with brand, footer,
labels, locales, releases, metadata, and robots keys. These values
carry host-authored text and destinations; they contain no callbacks, HTML,
framework components, authorization rules, or route inference. Empty settings
preserve renderer defaults. Renderers may ignore labels they do not recognize.
Brand links use label and href, with an optional local logo record
(asset logical name and alt text). Footer records have optional text and
links. Locale/release entries have id, label, href, and optional boolean
current. Destinations are root-relative URLs or absolute HTTP(S) URLs.
Logical logo names resolve through the renderer context's asset map.
Metadata accepts description, image, and robots (a list of standard
indexing tokens). The separate robots record carries absolute-path allow
and disallow lists for robots.txt. Hosts choose every indexing policy.
Lists and strings have finite bounds, and unknown structural keys fail rather
than becoming accidental renderer instructions.

      


      
        Summary


  
    Types
  


    
      
        t()

      


        Validated string-keyed portable presentation data.



    





  
    Functions
  


    
      
        validate(value)

      


        Checks presentation data without changing its values or supplying host policy.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: map()


      


Validated string-keyed portable presentation data.

  


        

      

      
        Functions


        


  
    
      
    
    
      validate(value)



        
          
        

    

  


  

      

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


      


Checks presentation data without changing its values or supplying host policy.

  


        

      


  

  
    
    DocShell.Presentation.Site - DocShell v2.0.0
    
    

    


  
  

    
DocShell.Presentation.Site 
    



      
Contains one validated doc-shell-site/v1 generation.
A site binds an exact collection cohort to pages, routes, navigation, search,
redirects, locale policy, and host metadata. cohort_digest identifies the
source and profile content deterministically; generation_id distinguishes
publication attempts. Renderers consume this value without reading collection
directories or repeating visibility and route decisions.

      


      
        Summary


  
    Types
  


    
      
        t()

      


        A portable site generation with one coherent source cohort.



    





  
    Functions
  


    
      
        schema_version()

      


        Returns the portable site schema identifier.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %DocShell.Presentation.Site{
  base_path: String.t(),
  cohort_digest: String.t(),
  default_locale: String.t(),
  generation_id: String.t(),
  locales: [String.t()],
  metadata: map(),
  navigation: [DocShell.Presentation.NavigationItem.t()],
  pages: %{required(String.t()) => DocShell.Presentation.Page.t()},
  presentation: DocShell.Presentation.Settings.t(),
  profile: String.t(),
  redirects: %{required(String.t()) => String.t()},
  routes: %{required(String.t()) => String.t()},
  schema_version: String.t(),
  search: [DocShell.Presentation.SiteSearchEntry.t()],
  title: String.t()
}


      


A portable site generation with one coherent source cohort.

  


        

      

      
        Functions


        


  
    
      
    
    
      schema_version()



        
          
        

    

  


  

      

          @spec schema_version() :: String.t()


      


Returns the portable site schema identifier.

  


        

      


  

  
    
    DocShell.Presentation.SiteProjector - DocShell v2.0.0
    
    

    


  
  

    
DocShell.Presentation.SiteProjector 
    



      
Turns validated documentation collections into a renderer-neutral site.
The host owns the choices that make one site different from another: title,
taxonomy, routes, navigation, visibility, locales, and redirects. It supplies
those choices through DocShell.Presentation.SiteSource. The projector then
applies the portable guarantees shared by every renderer: source identity,
finite limits, deterministic anchors and digests, a closed internal-link
graph, reading order, search records, and renderer capability requirements.
Projection performs no rendering, filesystem writes, network requests, or
authorization. The result is a DocShell.Presentation.Site value that a
hosted renderer or DocShell.Presentation.StaticExporter can consume without
reopening the source corpora.

      


      
        Summary


  
    Functions
  


    
      
        project(opts)

      


        Projects loaded collections through a host site source.



    





      


      
        Functions


        


  
    
      
    
    
      project(opts)



        
          
        

    

  


  

      

          @spec project(keyword()) :: {:ok, DocShell.Presentation.Site.t()} | {:error, term()}


      


Projects loaded collections through a host site source.
The required :collections option contains values returned by
DocShell.Generate.Collection.load/1. :source defaults to
DocShell.Presentation.SiteSource.Default; a host can provide another module
to choose routes and taxonomy. Projection is deterministic except for the
generated snapshot identity, which callers may set with :generation_id.
Returns a complete doc-shell-site/v1 value or a tagged error before any
rendering or publication occurs.

  


        

      


  

  
    
    DocShell.Presentation.SiteSearchEntry - DocShell v2.0.0
    
    

    


  
  

    
DocShell.Presentation.SiteSearchEntry 
    



      
Represents one page or heading in the portable site search corpus.
Records retain the route and public filter dimensions needed by a browser or
build-time indexer. They contain plain text rather than rendered markup, so a
JSON adapter, Pagefind adapter, hosted search process, or test reference query
can consume the same admitted corpus.

      


      
        Summary


  
    Types
  


    
      
        t()

      


        A deterministic search record and its public filter dimensions.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %DocShell.Presentation.SiteSearchEntry{
  audience: String.t() | [String.t()] | nil,
  collection: String.t(),
  id: String.t(),
  kind: String.t(),
  locale: String.t(),
  page_id: String.t(),
  route: String.t(),
  section: String.t() | nil,
  status: String.t() | nil,
  tags: [String.t()],
  text: String.t(),
  title: String.t(),
  version: String.t()
}


      


A deterministic search record and its public filter dimensions.

  


        

      


  

  
    
    DocShell.Presentation.SiteSource - DocShell v2.0.0
    
    

    


  
  

    
DocShell.Presentation.SiteSource behaviour
    



      
Defines the host-owned policy input to site projection.
The callback returns inert page declarations keyed by qualified collection
document IDs, plus optional navigation, redirects, locale policy, and site
metadata. This is where a host chooses taxonomy, public routes, and exact
source or edit links when its forge has provider-specific URL rules. DocShell
then joins those declarations to source content and derives digests, headings,
internal links, reading flow, search records, and capability requirements.
A source must not render content, write files, authorize a request, or fetch a
collection. It receives already loaded collections specifically so those
side effects remain outside the presentation contract.

      


      
        Summary


  
    Callbacks
  


    
      
        project(list, keyword)

      


        Returns inert site and page declarations for loaded collections.



    





      


      
        Callbacks


        


  
    
      
    
    
      project(list, keyword)



        
          
        

    

  


  

      

          @callback project([DocShell.Generate.Collection.loaded()], keyword()) ::
  {:ok, map()} | {:error, term()}


      


Returns inert site and page declarations for loaded collections.

  


        

      


  

  
    
    DocShell.Presentation.SiteSource.Default - DocShell v2.0.0
    
    

    


  
  

    
DocShell.Presentation.SiteSource.Default 
    



      
Supplies a deterministic flat site policy for zero-configuration consumers.
Every loaded document receives a route based on collection, kind, and source
identity. Changelog entries stay searchable but are left out of the default
navigation. Hosts that need branded routes, sections, audiences, or explicit
navigation implement DocShell.Presentation.SiteSource instead.

      




  

  
    
    DocShell.Presentation.StaticExporter - DocShell v2.0.0
    
    

    


  
  

    
DocShell.Presentation.StaticExporter 
    



      
Builds and atomically publishes a complete static documentation site.
Renderers only return bytes and logical assets. The exporter owns output
paths, content hashing, local-link admission, finite budgets, staging,
replacement and rollback. It never invokes a network client or external
build process. Search adapters follow the same rule: they return local assets
and an inert query contract rather than writing into the destination.
The completed tree includes rendered routes, redirects, a not-found page,
content-hashed renderer assets, search data, a deterministic manifest,
sitemap and robots files, and compact/full machine-readable documentation.
Publication happens only after the in-memory output and staged filesystem
tree pass validation. A failed replacement preserves the prior destination or
reports the retained recovery path.

      


      
        Summary


  
    Types
  


    
      
        manifest()

      


        The deterministic manifest payload written as site-manifest.json.



    





  
    Functions
  


    
      
        export(opts)

      


        Renders, validates, and atomically replaces one static site destination.



    





      


      
        Types


        


  
    
      
    
    
      manifest()



        
          
        

    

  


  

      

          @type manifest() :: map()


      


The deterministic manifest payload written as site-manifest.json.

  


        

      

      
        Functions


        


  
    
      
    
    
      export(opts)



        
          
        

    

  


  

      

          @spec export(keyword()) :: {:ok, manifest()} | {:error, term()}


      


Renders, validates, and atomically replaces one static site destination.
Required options are :site, :renderer, and :destination. Optional
:search_adapter, renderer/search option lists, :canonical_origin, finite
:limits, and an explicit :generated_at value customize the build. The
exporter does not synthesize timestamps, contact a network service, or start
the host application.
On success, returns the decoded doc-shell-static-site/v1 manifest. Expected
renderer, validation, resource, and filesystem failures return tagged errors;
callback exceptions are contained at the renderer/adapter boundary.

  


        

      


  

  
    
    DocShell.Presentation.Asset - DocShell v2.0.0
    
    

    


  
  

    
DocShell.Presentation.Asset 
    



      
Describes one local asset produced by a renderer or search adapter.
path is a logical relative name, not a destination chosen by the renderer.
The static exporter rejects traversal and duplicates, hashes bytes, and
maps that name to the final public URL. This keeps renderers independent of
the output directory and prevents them from writing files themselves.

      


      
        Summary


  
    Types
  


    
      
        t()

      


        A finite static asset returned by a renderer.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %DocShell.Presentation.Asset{
  bytes: binary(),
  media_type: String.t(),
  path: String.t()
}


      


A finite static asset returned by a renderer.

  


        

      


  

  
    
    DocShell.Presentation.Conformance - DocShell v2.0.0
    
    

    


  
  

    
DocShell.Presentation.Conformance 
    



      
Shared fixtures and semantic snapshots for independent site renderers.
HTML byte equality is deliberately absent. A renderer adapter records the
portable semantics observed in its hosted or static surface; compare/2
checks content identity, routes, headings, links, landmarks, accessible names
and ordinary actions while allowing an honest unavailable static state for a
live-only action.

      


      
        Summary


  
    Functions
  


    
      
        compare(hosted, static)

      


        Compares hosted and static surfaces, including honest live-action degradation.



    


    
      
        fixture()

      


        Loads and validates the bundled renderer-conformance fixture.



    


    
      
        fixture_path()

      


        Returns the bundled renderer-conformance fixture path.



    


    
      
        surface(site, mode, pages)

      


        Builds a validated semantic surface from renderer-observed page records.



    





      


      
        Functions


        


  
    
      
    
    
      compare(hosted, static)



        
          
        

    

  


  

      

          @spec compare(
  DocShell.Presentation.Conformance.Surface.t(),
  DocShell.Presentation.Conformance.Surface.t()
) :: :ok | {:error, term()}


      


Compares hosted and static surfaces, including honest live-action degradation.

  



  
    
      
    
    
      fixture()



        
          
        

    

  


  

      

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


      


Loads and validates the bundled renderer-conformance fixture.

  



  
    
      
    
    
      fixture_path()



        
          
        

    

  


  

      

          @spec fixture_path() :: Path.t()


      


Returns the bundled renderer-conformance fixture path.

  



  
    
      
    
    
      surface(site, mode, pages)



        
          
        

    

  


  

      

          @spec surface(DocShell.Presentation.Site.t(), :hosted | :static, map()) ::
  {:ok, DocShell.Presentation.Conformance.Surface.t()} | {:error, term()}


      


Builds a validated semantic surface from renderer-observed page records.

  


        

      


  

  
    
    DocShell.Presentation.Conformance.Surface - DocShell v2.0.0
    
    

    


  
  

    
DocShell.Presentation.Conformance.Surface 
    



      
Captures renderer-observed semantics for one exact site generation.
A renderer adapter extracts visible text, headings, links, landmarks,
accessible names, and actions from its real output. The normalized value is
intentionally smaller than a DOM, making parity meaningful across HTML
frameworks without accepting content or accessibility drift.

      


      
        Summary


  
    Types
  


    
      
        t()

      


        Hosted or static semantics normalized by a renderer adapter.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %DocShell.Presentation.Conformance.Surface{
  cohort_digest: String.t(),
  mode: :hosted | :static,
  pages: %{required(String.t()) => map()},
  schema_version: String.t()
}


      


Hosted or static semantics normalized by a renderer adapter.

  


        

      


  

  
    
    DocShell.Presentation.Renderer - DocShell v2.0.0
    
    

    


  
  

    
DocShell.Presentation.Renderer behaviour
    



      
Defines the boundary between a portable site and a concrete renderer.
A renderer turns validated Page and Site values into output and declares
the capabilities that output can honestly provide. admit/3 compares those
capabilities with requirements derived from page content before rendering.
Unsupported essential content fails; optional content is admitted only when
its declared fallback still matches the projected page.
Renderers receive inert values and local logical assets. Authorization,
application sessions, routing policy, deployment, and source collection stay
with the host or projector. This behaviour therefore works for a hosted UI
and a no-server static build without making either one the core abstraction.

      


      
        Summary


  
    Callbacks
  


    
      
        assets(t, keyword)

      


        Returns local assets needed by this site generation.



    


    
      
        capabilities()

      


        Returns the renderer's normalized capability declaration.



    


    
      
        render_not_found(t, t)

      


        Renders the site's not-found page.



    


    
      
        render_page(t, t)

      


        Renders one admitted page.



    





  
    Functions
  


    
      
        admit(page, capabilities, mode)

      


        Checks that a renderer can satisfy one page in an output mode.



    


    
      
        reserved_features()

      


        Returns the closed DSH.01 feature identifiers reserved by DocShell.



    





      


      
        Callbacks


        


  
    
      
    
    
      assets(t, keyword)



        
          
        

    

  


  

      

          @callback assets(DocShell.Presentation.Site.t(), keyword()) ::
  {:ok, [DocShell.Presentation.Asset.t()]} | {:error, term()}


      


Returns local assets needed by this site generation.

  



  
    
      
    
    
      capabilities()



        
          
        

    

  


  

      

          @callback capabilities() :: DocShell.Presentation.Renderer.Capabilities.t()


      


Returns the renderer's normalized capability declaration.

  



  
    
      
    
    
      render_not_found(t, t)



        
          
        

    

  


  

      

          @callback render_not_found(
  DocShell.Presentation.Site.t(),
  DocShell.Presentation.Renderer.Context.t()
) ::
  {:ok, iodata()} | {:error, term()}


      


Renders the site's not-found page.

  



  
    
      
    
    
      render_page(t, t)



        
          
        

    

  


  

      

          @callback render_page(
  DocShell.Presentation.Page.t(),
  DocShell.Presentation.Renderer.Context.t()
) ::
  {:ok, iodata()} | {:error, term()}


      


Renders one admitted page.

  


        

      

      
        Functions


        


  
    
      
    
    
      admit(page, capabilities, mode)



        
          
        

    

  


  

      

          @spec admit(
  DocShell.Presentation.Page.t(),
  DocShell.Presentation.Renderer.Capabilities.t(),
  :hosted | :static
) :: :ok | {:error, term()}


      


Checks that a renderer can satisfy one page in an output mode.

  



  
    
      
    
    
      reserved_features()



        
          
        

    

  


  

      

          @spec reserved_features() :: [String.t()]


      


Returns the closed DSH.01 feature identifiers reserved by DocShell.

  


        

      


  

  
    
    DocShell.Presentation.Renderer.Capabilities - DocShell v2.0.0
    
    

    


  
  

    
DocShell.Presentation.Renderer.Capabilities 
    



      
Declares a renderer's portable identity and supported feature states.
The declaration uses a closed set of output modes, capability states, and
served-runtime requirements. It contains no module names or executable
callbacks, so DocShell can validate it before rendering and include the same
identity in a static manifest or hosted conformance report.

      


      
        Summary


  
    Types
  


    
      
        t()

      


        The complete declaration returned by a renderer.



    





  
    Functions
  


    
      
        schema_version()

      


        Returns the capability schema identifier.



    


    
      
        validate(capabilities)

      


        Validates renderer identity, version, modes and every feature.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %DocShell.Presentation.Renderer.Capabilities{
  features: %{
    required(String.t()) => DocShell.Presentation.Renderer.Capability.t()
  },
  output_modes: [:hosted | :static],
  renderer_id: String.t(),
  renderer_version: String.t(),
  schema_version: String.t()
}


      


The complete declaration returned by a renderer.

  


        

      

      
        Functions


        


  
    
      
    
    
      schema_version()



        
          
        

    

  


  

      

          @spec schema_version() :: String.t()


      


Returns the capability schema identifier.

  



  
    
      
    
    
      validate(capabilities)



        
          
        

    

  


  

      

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


      


Validates renderer identity, version, modes and every feature.

  


        

      


  

  
    
    DocShell.Presentation.Renderer.Capability - DocShell v2.0.0
    
    

    


  
  

    
DocShell.Presentation.Renderer.Capability 
    



      
Describes the states a renderer can provide for one feature.
states records whether output contains a semantic fallback, a local browser
enhancement, or a connected live experience. runtime records only what the
served result needs (:browser_js or :live_transport), not tools used while
building assets. Static admission can therefore reject live-only output
without treating JavaScript enhancement as a server dependency.

      


      
        Summary


  
    Types
  


    
      
        t()

      


        A closed capability declaration.



    





  
    Functions
  


    
      
        validate(capability)

      


        Validates feature states and runtime requirements.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %DocShell.Presentation.Renderer.Capability{
  runtime: [:browser_js | :live_transport],
  states: [:fallback | :enhanced | :connected]
}


      


A closed capability declaration.

  


        

      

      
        Functions


        


  
    
      
    
    
      validate(capability)



        
          
        

    

  


  

      

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


      


Validates feature states and runtime requirements.
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DocShell.Presentation.Renderer.CapabilityRequirement 
    



      
States what a page needs from a renderer for one portable feature.
Essential requirements must match a renderer capability. A nonessential
requirement may fall back only when fallback_digest still identifies the
exact projected feature and page content. This makes degradation explicit and
guards against a renderer claiming support after silently dropping content.

      


      
        Summary


  
    Types
  


    
      
        t()

      


        A normalized page capability requirement.



    





  
    Functions
  


    
      
        validate(requirement)

      


        Validates a page capability requirement.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %DocShell.Presentation.Renderer.CapabilityRequirement{
  acceptable_states: [:fallback | :enhanced | :connected],
  essential?: boolean(),
  fallback_digest: String.t() | nil,
  feature_id: String.t()
}


      


A normalized page capability requirement.

  


        

      

      
        Functions


        


  
    
      
    
    
      validate(requirement)



        
          
        

    

  


  

      

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


      


Validates a page capability requirement.
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DocShell.Presentation.Renderer.Context 
    



      
Carries inert site context into one renderer call.
It supplies the already validated navigation tree, search contract, logical
asset URLs, locale, current route, and source cohort identity. It deliberately
has no request, user, session, socket, authorization callback, or application
process. Hosted adapters keep those concerns outside the portable renderer
boundary and pass only this stable view to shared components.
artifact_assets contains only selected artifact bytes, indexed by logical
name as JSON records with media_type and original base64. Renderers can
check their format and raw digest without reading files or fetching URLs.
The exporter bounds inputs before this encoding; renderer chrome retains its
existing URL map in assets.

      


      
        Summary


  
    Types
  


    
      
        t()

      


        Renderer context without session, policy or executable callbacks.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %DocShell.Presentation.Renderer.Context{
  artifact_assets: %{
    required(String.t()) => %{required(String.t()) => String.t()}
  },
  assets: %{required(String.t()) => String.t()},
  base_path: String.t(),
  canonical_origin: String.t() | nil,
  cohort_digest: String.t(),
  current_route: String.t(),
  locale: String.t(),
  navigation: [DocShell.Presentation.NavigationItem.t()],
  presentation: DocShell.Presentation.Settings.t(),
  search: map(),
  site_title: String.t()
}


      


Renderer context without session, policy or executable callbacks.
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DocShell.Web.Cache 
    



      
Holds validated artifacts in ETS so serving them never touches disk.
Documentation JSON is read constantly and written rarely. Reading and
decoding a file per request wastes work on every one of them, so the cache
loads the whole artifact directory once at startup and answers from memory
afterwards.
Add it to the host's supervision tree:
children = [
  {DocShell.Web.Cache, dir: "priv/doc_shell/public"}
]
fetch/2 reads an immutable generation in ETS directly from the calling
process, so lookups never queue behind the GenServer. The process exists to
own the table and serialize reloads. Separate fetches may span a reload;
snapshot/2 copies a complete generation through the owner when a consumer
needs several related artifacts together. Retained snapshots stay valid after
reload without retaining old ETS generations.
Disposable by design
The cache is derived state. The JSON files are the source of truth, so
crashing, restarting, or reloading cannot lose anything durable — which is
why init/1 can afford to fail hard. A directory of artifacts that will not
load is a deployment error, and starting anyway with a half-populated table
would turn it into a scattering of 404s that look like missing documentation.
reload/1 re-reads the directory after a rebuild. It is all-or-nothing: the
manifest and every listed artifact must carry the same generation_id.
The replacement generation is filled before one ETS pointer is switched, so
readers see the complete old or complete new snapshot, never an empty or
mixed table. DocShell.Artifact writes each file atomically for the same
reason.
Multiple caches
The registered :name doubles as the ETS table name, so several caches can
coexist over different directories:
{DocShell.Web.Cache, name: :docs_internal, dir: "priv/doc_shell/private"}
Pass that name to fetch/2, or to DocShell.Web.Plug as :cache.
This module does not require Plug and is useful on its own to any host that
wants artifacts in memory.

      


      
        Summary


  
    Types
  


    
      
        snapshot()

      


        An immutable, caller-owned copy of one complete generation, including its manifest.



    





  
    Functions
  


    
      
        child_spec(init_arg)

      


        Builds a supervision child specification identified by the cache name.



    


    
      
        fetch(artifact, table \\ DocShell.Web.Cache)

      


        Fetches a cached artifact by filename from the given cache table.



    


    
      
        fetch_envelope(artifact, table \\ DocShell.Web.Cache)

      


        Fetches a cached artifact as its complete stored envelope.



    


    
      
        fetch_response(artifact, table \\ DocShell.Web.Cache)

      


        Fetches the pre-encoded response body and strong ETag for an artifact.



    


    
      
        reload(server \\ DocShell.Web.Cache, timeout \\ 5000)

      


        Re-reads the artifact directory, replacing the cache contents.



    


    
      
        snapshot(server \\ DocShell.Web.Cache, timeout \\ 5000)

      


        Copies one complete generation for consistent multi-artifact consumption.



    


    
      
        start_link(opts)

      


        Starts the cache and loads a directory of JSON artifacts.



    





      


      
        Types


        


  
    
      
    
    
      snapshot()



        
          
        

    

  


  

      

          @type snapshot() :: %{
  generation_id: String.t(),
  artifacts: %{required(String.t()) => map()}
}


      


An immutable, caller-owned copy of one complete generation, including its manifest.

  


        

      

      
        Functions


        


  
    
      
    
    
      child_spec(init_arg)



        
          
        

    

  


  

      

          @spec child_spec(keyword()) :: Supervisor.child_spec()


      


Builds a supervision child specification identified by the cache name.

  



    

  
    
      
    
    
      fetch(artifact, table \\ DocShell.Web.Cache)



        
          
        

    

  


  

      

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


      


Fetches a cached artifact by filename from the given cache table.
Returns :error when the artifact is absent or the cache has not been started
(missing ETS table), so callers never crash on an unstarted cache.

  



    

  
    
      
    
    
      fetch_envelope(artifact, table \\ DocShell.Web.Cache)



        
          
        

    

  


  

      

          @spec fetch_envelope(String.t(), atom()) :: {:ok, map()} | :error


      


Fetches a cached artifact as its complete stored envelope.
Serving needs this rather than fetch/2: the response has to carry the
generated_at of the build that produced the artifact, and rebuilding an
envelope around a bare payload would stamp it with the time of the request.

  



    

  
    
      
    
    
      fetch_response(artifact, table \\ DocShell.Web.Cache)



        
          
        

    

  


  

      

          @spec fetch_response(String.t(), atom()) :: {:ok, {binary(), String.t()}} | :error


      


Fetches the pre-encoded response body and strong ETag for an artifact.

  



    

    

  
    
      
    
    
      reload(server \\ DocShell.Web.Cache, timeout \\ 5000)



        
          
        

    

  


  

      

          @spec reload(GenServer.server(), timeout()) :: :ok | {:error, term()}


      


Re-reads the artifact directory, replacing the cache contents.
Returns {:error, {path, reason}} and leaves the previous contents in place
if any file fails to read or validate. The optional timeout defaults to 5,000
milliseconds and follows GenServer.call/3 semantics: timeout/process failure
exits the caller, and a timeout does not cancel a queued or running reload.
Reusing the active generation ID with different envelopes returns
{:error, {:generation_id_reused, id}}; it never silently acknowledges stale
cached bytes as a successful reload. Re-reading identical envelopes is a no-op.

  



    

  
    
      
    
    
      snapshot(server \\ DocShell.Web.Cache, timeout \\ 5000)



        
          
        

    

  


  

      

          @spec snapshot(GenServer.server(), timeout()) :: {:ok, snapshot()}


      


Copies one complete generation for consistent multi-artifact consumption.
Unlike individual ETS fetches, this call queues behind reloads. The returned
envelopes all share generation_id; the copy remains valid after subsequent
reloads. Holding it consumes caller memory. Timeout and unavailable-process
behavior follow GenServer.call/3, as for reload/2.

  



  
    
      
    
    
      start_link(opts)



        
          
        

    

  


  

      

          @spec start_link(keyword()) :: GenServer.on_start()


      


Starts the cache and loads a directory of JSON artifacts.
The registered :name (default DocShell.Web.Cache) is also used as the
ETS table name, so multiple independently-named caches can coexist.
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DocShell.Web.Controller 
    



      
Serves artifacts from a controller action you already own.
DocShell.Web.Plug handles the whole request, which is convenient until
the host wants its own pipeline in front — authentication, tenant scoping,
telemetry, rate limiting, layout for a matching HTML route. Rather than
growing options for each, this module exposes the response half on its own
and lets the host keep the routing half:
defmodule MyAppWeb.DocsController do
  use MyAppWeb, :controller

  plug :require_authenticated_user

  def show(conn, params), do: DocShell.Web.Controller.show(conn, params)
end

# router.ex
get "/docs/api/:artifact", MyAppWeb.DocsController, :show
There is no gate option here on purpose. Everything before the call is the
host's, so authorization goes in a plug where it is visible next to the
rest of the pipeline, instead of being buried in a callback.
The "artifact" param names the file, with .json optional. Responses
match DocShell.Web.Plug: 200 with the stored envelope — including the
build's generated_at, not the request's — 404 when it is not cached,
304 for a matching ETag, and 405 for methods other than GET or HEAD.
Despite the name this is not a Phoenix controller — it takes a conn and
params and returns a conn, which works from a Phoenix action or a bare Plug
router. The module is only compiled when Plug is installed.

      


      
        Summary


  
    Functions
  


    
      
        show(conn, arg2)

      


        Sends the cached artifact named by the "artifact" param as JSON.



    





      


      
        Functions


        


  
    
      
    
    
      show(conn, arg2)



        
          
        

    

  


  

      

          @spec show(Plug.Conn.t(), map()) :: Plug.Conn.t()


      


Sends the cached artifact named by the "artifact" param as JSON.
Reads from the default DocShell.Web.Cache; hosts running several named
caches should use DocShell.Web.Plug with its :cache option instead.
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DocShell.Web.Plug 
    



      
Serves cached artifacts over HTTP, behind an authorization gate you supply.
Mount it wherever the documentation JSON should live:
forward "/docs/api",
  to: DocShell.Web.Plug,
  init_opts: [gate: &MyApp.Auth.allow_docs?/1]
The last path segment names the artifact, with .json optional, so
GET /docs/api/navigation and GET /docs/api/navigation.json both return
navigation.json from DocShell.Web.Cache. The stored envelope is served
as-is, so generated_at is the time of the build that produced the
artifact — not the time of the request, which would be useless to a client
and would defeat any caching built on top of it.
The conn is halted once a response is sent, so this is safe to place in a
pipeline as well as behind forward.
The gate
Documentation is rarely uniformly public. Internal runbooks, unreleased
features, and per-tenant guides all need someone to decide who may read
them — and that someone is the host, which knows about sessions, roles, and
tenancy. DocShell knows about none of it and should not pretend otherwise.
So authorization is a single :gate option, either a unary function or an
{module, function, extra_args} tuple receiving the conn first:
init_opts: [gate: {MyApp.Auth, :allow_docs?, [:internal]}]
Return :ok or true to allow the request; anything else yields 403.
Omitting :gate serves every artifact to every caller, which is the right
default for genuinely public documentation and the wrong one everywhere
else — decide deliberately.
Responses
	200 with application/json — the enveloped artifact
	403 — the gate refused
	404 — no such artifact, or a path that is not a single segment
	304 — the authorized request matches the artifact ETag
	405 — the method is neither GET nor HEAD

Multi-segment paths are rejected rather than joined, so no request can walk
out of the cache and into the filesystem.
Multiple caches
The :cache option selects which named DocShell.Web.Cache to read,
defaulting to DocShell.Web.Cache itself. A host serving public and
internal artifact sets runs two caches and mounts this plug twice, with a
different gate on each.
Hosts that would rather route through their own controller can call
DocShell.Web.Controller.show/2 instead. This module is only compiled when
Plug is installed.
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DocShell.Web.Response 
    



      
Sends an immutable cached JSON representation with HTTP validators.
Both the plug and controller use this response path so HEAD, conditional
requests, and method handling agree. It performs no authorization: the host
pipeline or DocShell plug gate must run first, including for 304 responses.
Cache-Control and Vary remain host choices; this module preserves those
headers and does not enable shared caching of protected documentation.

      


      
        Summary


  
    Functions
  


    
      
        send(conn, artifact, cache \\ Cache)

      


        Serves a named artifact for GET or HEAD from the selected cache.



    


    
      
        send_error(conn, status, body)

      


        Sends an error response, omitting its body for HEAD requests.



    





      


      
        Functions


        


    

  
    
      
    
    
      send(conn, artifact, cache \\ Cache)



        
          
        

    

  


  

      

          @spec send(Plug.Conn.t(), term(), atom()) :: Plug.Conn.t()


      


Serves a named artifact for GET or HEAD from the selected cache.

  



  
    
      
    
    
      send_error(conn, status, body)



        
          
        

    

  


  

      

          @spec send_error(Plug.Conn.t(), non_neg_integer(), String.t()) :: Plug.Conn.t()


      


Sends an error response, omitting its body for HEAD requests.
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DocShell.Json 
    



      
Coerces arbitrary Elixir terms into something JSON can represent.
Documentation metadata is not JSON-shaped. The BEAM docs chunk hands back
atoms, charlists, tuples, and structs; Earmark node metadata carries atom
keys; frontmatter can hold anything YAML parses. All of it has to survive the
trip to a renderer, so stringify/1 walks a term and coerces what JSON
cannot express:
	atoms become strings — except nil, true, and false, which JSON has
natively and which would be useless as "nil"
	tuples become lists, since JSON has no tuple
	map keys become strings, with anything exotic passed through inspect/1
rather than dropped
	lists and maps are walked recursively
	structs become their String.Chars text where they have one, and their
inspect/1 form otherwise

Structs are not walked field by field, which would preserve more but is not
safe in general: a Regex carries a compiled re_pattern holding a
non-UTF-8 binary, and emitting that produces a map no JSON encoder can
encode. Losing the structure of an exotic value beats failing the build on
it.
Numbers and valid UTF-8 strings are preserved. Other terms and invalid binaries
become inspected text; improper list tails become a final array value. Preserving
native types matters: a version number that arrives as 1 should not reach a
renderer as "1".
normalize/1 rejects collisions between converted map keys. The legacy
stringify/1 function remains lossy: string keys take precedence over other
keys that normalize to the same text. Use normalize/1 at input boundaries.
One implementation
Both the AST and ExDoc extractors go through this module. Two coercion passes
drifting apart would show up as one artifact spelling :since metadata
differently from another, and a renderer discovering it in production.
Examples
iex> DocShell.Json.stringify(%{since: "1.2.0", deprecated: nil})
%{"since" => "1.2.0", "deprecated" => nil}

iex> DocShell.Json.stringify({:ok, [:a, 1]})
["ok", ["a", 1]]

iex> DocShell.Json.stringify(%{released: ~D[2026-08-05]})
%{"released" => "2026-08-05"}

      


      
        Summary


  
    Types
  


    
      
        value()

      


        A native JSON value with UTF-8 string object keys.



    





  
    Functions
  


    
      
        decode(json)

      


        Decodes native JSON values and rejects duplicate keys at every object depth.



    


    
      
        encode_struct(value, opts)

      


        Encodes a presentation struct as a plain string-keyed JSON object.



    


    
      
        normalize(value)

      


        Normalizes metadata, returning an error when converted map keys collide.



    


    
      
        stringify(value)

      


        Recursively coerces a term into a JSON-encodable value with string keys.



    


    
      
        valid?(value)

      


        Checks that a value contains only native JSON values and UTF-8 string keys.



    





      


      
        Types


        


  
    
      
    
    
      value()



        
          
        

    

  


  

      

          @type value() ::
  nil
  | boolean()
  | number()
  | String.t()
  | [value()]
  | %{optional(String.t()) => value()}


      


A native JSON value with UTF-8 string object keys.

  


        

      

      
        Functions


        


  
    
      
    
    
      decode(json)



        
          
        

    

  


  

      

          @spec decode(binary()) :: {:ok, value()} | {:error, term()}


      


Decodes native JSON values and rejects duplicate keys at every object depth.

  



  
    
      
    
    
      encode_struct(value, opts)



        
          
        

    

  


  

      

          @spec encode_struct(struct(), Jason.Encode.opts()) :: iodata()


      


Encodes a presentation struct as a plain string-keyed JSON object.
Presentation structs use this helper in their Jason.Encoder implementations
to emit all fields with string keys. This is distinct from stringify/1,
which treats arbitrary structs as textual metadata values.

  



  
    
      
    
    
      normalize(value)



        
          
        

    

  


  

      

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


      


Normalizes metadata, returning an error when converted map keys collide.

  



  
    
      
    
    
      stringify(value)



        
          
        

    

  


  

      

          @spec stringify(term()) :: term()


      


Recursively coerces a term into a JSON-encodable value with string keys.

  



  
    
      
    
    
      valid?(value)



        
          
        

    

  


  

      

          @spec valid?(term()) :: boolean()


      


Checks that a value contains only native JSON values and UTF-8 string keys.
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DocShell.Json.Depth 
    



      
Bounds JSON container nesting before decoding allocates a native tree.
The scanner searches original syntax bytes while skipping quoted strings and
escapes. It allocates no decoded values and makes no network or filesystem
call. A passing result is only a depth check: malformed JSON, duplicate keys
and value types remain the decoder's responsibility.

      


      
        Summary


  
    Functions
  


    
      
        check(json, maximum)

      


        Checks a binary against an explicit positive container-depth ceiling.



    





      


      
        Functions


        


  
    
      
    
    
      check(json, maximum)



        
          
        

    

  


  

      

          @spec check(binary(), pos_integer()) :: :ok | {:error, term()}


      


Checks a binary against an explicit positive container-depth ceiling.
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mix doc_shell.build 
    



      
Builds the documentation artifact tree for the current project.
$ mix doc_shell.build
$ mix doc_shell.build --no-start

By default the task starts the application, extracts every configured source,
and writes the JSON tree to the configured :public_dir and :private_dir.
Run it before building assets, and in CI before packaging a release, so the
artifacts ship with the version of the code they describe.
Pass --no-start when a host application's supervision tree owns development
servers, sockets, or other side effects that are not needed for static
documentation generation. That mode still compiles the project and loads its
application spec before collecting modules, but it does not start the
application.
Modules
The task documents every module the current application compiled, read from
its application spec. That is almost always what you want from the command
line — the alternative is listing modules by hand and watching the list rot.
It also means the task documents this project only, not its dependencies.
Hosts wanting a different set call DocShell.Build.run/1 directly, from a
release task or a script, and pass :modules explicitly. Everything else —
guide directories, the notebook base, the OpenAPI adapter — comes from
config :doc_shell; see DocShell.Config for the keys and their defaults.
Failure
A source that cannot be read aborts the build with Mix.raise/1 and a
non-zero exit status, naming the module or file at fault. Documentation that
quietly drops a page is worse than a build that stops, especially in CI where
nothing else will notice.
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