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AshTypst
Precompiled Rust NIFs for rendering Typst templates via an extensible data-encoding protocol with built-in Ash support. Compile markup to SVG, PDF, or HTML with persistent contexts that keep
fonts and compiled state in memory for fast, iterative rendering.
Features
	Persistent context — font scans are cached process-wide and reused across contexts and compiles; call AshTypst.refresh_fonts/0 to pick up newly installed fonts
	Multi-page rendering — compile once, render any page as SVG
	PDF export — proper binary output with page ranges, PDF/A standards, and document IDs
	HTML export — via typst-html
	Virtual files — inject data as in-memory .typ files your templates can #import
	Sandboxed filesystem access — opt in to reading templates and assets from a root directory; disabled by default
	Streaming — feed large datasets from Elixir streams into virtual files in constant memory
	sys.inputs — pass simple string parameters accessible via #sys.inputs in templates
	Rich diagnostics — compile errors include line/column numbers
	Data encoding — the AshTypst.Code protocol converts Elixir types (maps, lists, dates, decimals, Ash resources) to Typst syntax
	Timezone-aware encoding — dates and times are automatically shifted to a configured timezone when encoding to Typst
	Ash Resource Extension - define template-rendering actions inside your resources via DSL

Documentation
	Get Started — installation, quick start, and a tour of the API
	Templating — structuring templates and injecting data the AshTypst way
	Multi-Language Documents — Gettext, translated content, CLDR formatting, CJK fonts
	Sensitive Data — what reaches templates and how to keep secrets out
	AshTypst.Resource DSL reference



  

    Get Started

Installation
Add ash_typst to your dependencies in mix.exs:
def deps do
  [
    {:ash_typst, "~> 0.3"}
  ]
end
Precompiled NIF binaries are downloaded automatically for common targets. To
compile from source, add {:rustler, "~> 0.35"} as an optional dependency and
set RUSTLER_PRECOMPILATION_EXAMPLE_FORCE_BUILD=1.
AshTypst starts its own supervision tree automatically — no children need to
be added to your application.
Quick start
# 1. Create a context — fonts loaded once, reused for all operations.
#    `root:` is optional; see "Filesystem access" below.
{:ok, ctx} = AshTypst.Context.new(root: "/path/to/templates")

# 2. Set the main template
:ok = AshTypst.Context.set_markup(ctx, """
  #import "data.typ": records
  = Invoice \#sys.inputs.at("invoice_id")
  #for r in records [- \#r.name: \#r.amount]
""")

# 3. Inject data
AshTypst.Context.set_inputs(ctx, %{"invoice_id" => "INV-42"})
AshTypst.Context.stream_virtual_file(ctx, "data.typ", line_items,
  variable_name: "records"
)

# 4. Compile
{:ok, %AshTypst.CompileResult{page_count: n}} = AshTypst.Context.compile(ctx)

# 5. Render
{:ok, svg}        = AshTypst.Context.render_svg(ctx, page: 0)
{:ok, pdf_binary} = AshTypst.Context.export_pdf(ctx, pages: "1-3", pdf_standards: [:pdf_a_2b])
{:ok, html}       = AshTypst.Context.export_html(ctx)
Context API
All rendering is done through AshTypst.Context.
	Function	Purpose
	new/1	Create a context with root path and font options
	set_markup/2	Set the main Typst template (invalidates compiled doc)
	compile/1	Compile markup into a paged document
	render_svg/2	Render a page as SVG
	export_pdf/2	Export the document as a PDF binary
	export_html/1	Export as HTML (separate compilation pass)
	set_virtual_file/3	Set an in-memory file importable by templates
	stream_virtual_file/4	Stream an enumerable into a virtual file
	append_virtual_file/3	Append a chunk to a virtual file
	clear_virtual_file/2	Remove a virtual file
	clear_virtual_files/1	Remove all virtual files
	set_input/3	Set a single sys.inputs entry
	set_inputs/2	Replace all sys.inputs entries
	font_families/1	List fonts loaded in this context

Filesystem access
By default a context has no filesystem access: templates can only reference
virtual files and Typst packages, and any other file reference fails to compile.
To let templates read real files from disk — #imported templates, images,
data files — pass the :root option:
{:ok, ctx} = AshTypst.Context.new(root: "/app/priv/typst")

:ok = AshTypst.Context.set_markup(ctx, """
#import "templates/invoice.typ": invoice  // read from /app/priv/typst/templates/
#image("assets/logo.png")                 // read from /app/priv/typst/assets/
""")
The root behaves like the Typst CLI's --root: all paths resolve inside it and
cannot escape it (e.g. via ..). Files on disk are re-checked on every
compile/1, so edits are picked up without recreating the context. Virtual
files take precedence over disk files at the same path.
Security
Everything under :root becomes readable by any template compiled in the
context. Point it at a directory containing only template assets — never at
"." or another directory that may hold secrets (.env, config files, etc.).
For Mix releases, prefer an absolute path derived at runtime, e.g.
Application.app_dir(:my_app, "priv/typst"). The Ash resource extension does
this for you via root {:my_app, "priv/typst"}.
Data encoding
The AshTypst.Code protocol converts Elixir values into Typst source syntax:
	Elixir type	Typst type
	Map	dictionary
	List	array
	Integer	int(n)
	Float	float(n)
	Decimal	decimal(n)
	String	"str"
	DateTime / NaiveDateTime / Date / Time	datetime(...)
	true / false	true / false
	nil	none
	Ash resource	dictionary of public fields

Important
To encode an Ash resource's records (or any struct) you must opt it into
the protocol by adding @derive AshTypst.Code to the module — without it,
encoding raises Protocol.UndefinedError. Deriving uses the built-in
implementation, which serializes a resource's public fields with the values
the query actually selected and loaded. For full control over how a struct
serializes, implement the protocol directly with
defimpl AshTypst.Code, for: MyStruct.
See AshTypst.Code for the full encoding rules, including how query results
are kept compact.
Ash Resource Extension
AshTypst.Resource is a Spark DSL extension that lets you declare Typst templates
and render actions directly on your Ash resources. Each render action becomes a
standard Ash generic action that returns an AshTypst.Document struct.
defmodule MyApp.Invoice do
  use Ash.Resource,
    domain: MyApp.Domain,
    extensions: [AshTypst.Resource]

  # Opt this resource into the encoding protocol so `read` results can be
  # serialized to Typst and injected into your templates.
  @derive AshTypst.Code

  typst do
    root "priv/typst"

    template :invoice do
      source "invoice.typ"
      inputs %{"company" => "Acme Corp"}
    end

    template :receipt do
      # ~TYPST sigil is auto-imported inside template blocks
      markup ~TYPST"""
      #import "data.typ": record, args
      = Receipt #args.receipt_number
      *Customer:* #record.name
      """
    end

    render :generate_pdf do
      template :invoice
      format :pdf

      argument :invoice_id, :string, allow_nil?: false

      read :one do
        filter expr(id == ^arg(:invoice_id))
        load [:line_items, :customer]
      end

      pdf_options do
        pdf_standards [:pdf_a_2b]
      end
    end
  end
end
Call the action like any other Ash generic action:
input = Ash.ActionInput.for_action(MyApp.Invoice, :generate_pdf, %{invoice_id: "123"})
{:ok, %AshTypst.Document{format: :pdf, data: pdf_binary}} = Ash.run_action(input)
Data is injected into a virtual file (data.typ by default) that your template can
#import. Depending on the read cardinality, your template receives record (single),
records (list), and/or args (action arguments).
For the complete DSL reference, see the
AshTypst.Resource DSL cheatsheet.
Live editing
The context is designed for iterative workflows. After the initial setup, only
the changed markup or data needs to be re-set before re-compiling:
# Initial render
:ok = AshTypst.Context.set_markup(ctx, template_v1)
{:ok, _} = AshTypst.Context.compile(ctx)
{:ok, svg} = AshTypst.Context.render_svg(ctx)

# User edits template — only re-set what changed
:ok = AshTypst.Context.set_markup(ctx, template_v2)
{:ok, _} = AshTypst.Context.compile(ctx)
{:ok, svg} = AshTypst.Context.render_svg(ctx)
Fonts, virtual files, and sys.inputs all persist across re-compilations.
Context pooling
Ash render actions automatically reuse contexts through AshTypst.ContextPool.
For direct AshTypst.Context usage the pool is opt-in: wrap renders in
with_context/2 instead of creating a context per render. This is ideal for
request-scoped rendering — for example a real-time preview editor where every
keystroke triggers a render from a fresh process:
def handle_event("edit", %{"markup" => markup}, socket) do
  {:ok, svg} =
    AshTypst.ContextPool.with_context([root: template_dir()], fn ctx ->
      :ok = AshTypst.Context.set_markup(ctx, markup)

      with {:ok, _} <- AshTypst.Context.compile(ctx) do
        AshTypst.Context.render_svg(ctx, page: 0)
      end
    end)

  {:noreply, assign(socket, :preview, svg)}
end
Contexts are pooled per option set and handed back cleaned (virtual files and
sys.inputs cleared), so nothing leaks between renders. Long-lived sessions
that keep a dedicated context (the "Live editing" pattern above) don't need the
pool — it pays off when the rendering process is short-lived.
Next steps
	Templating — how to structure templates and inject data
the AshTypst way
	Multi-Language Documents — Gettext, translated
content, CLDR formatting, CJK fonts
	Sensitive Data — what reaches templates and
how to keep secrets out of documents



  

    Templating

This guide covers how to structure and write Typst templates the AshTypst
way: templates are pure Typst, and Elixir data crosses into them as
encoded values — never by building Typst source with string
interpolation.
Philosophy: data in, documents out
A common first instinct is to reach for EEx and interpolate values into
Typst markup the way you would build HTML. AshTypst deliberately does not
work that way, for a few reasons:
	Typst already is a template language. It has variables, functions,
loops, conditionals, imports, and a styling system (set/show rules).
Layering EEx on top duplicates all of that, poorly, in a second language
with a second escaping discipline.
	String interpolation is code injection. Typst markup is code. A
customer named #panic() — or more realistically, a name containing #,
", \, or ] — interpolated raw into markup will at best break the
compile and at worst execute template logic you didn't write.
	Escaping cannot fix that, because it is context-dependent. Typst is
several syntaxes in one: markup mode, code mode, math mode, and string
literals each have different special characters and different escape
rules. Which characters are dangerous depends on where in the template
the value lands — " is harmless in markup but terminates a string in
code mode; $ is harmless in a string but switches markup into math
mode. Escaping correctly would mean parsing the surrounding Typst at
every insertion point, which is impractical. The AshTypst.Code
protocol sidesteps the problem instead of solving it: values are never
spliced into an unknown syntactic context — they are emitted as
complete, well-formed Typst values (a properly quoted str, a
datetime(...), a dictionary) that mean the same thing everywhere an
expression is valid.
	Stable templates compile faster. Typst memoizes compilation
process-wide. When the template is a fixed artifact and only the data
changes, repeated renders reuse most of the compilation work. A template
regenerated per render by EEx defeats that cache.
	Pure Typst files keep the tooling. Templates that are plain .typ
files work with the Typst CLI, the LSP, and typst.app — your designers
don't need Elixir running to iterate on layout (more on this below).

The mental model: treat a template like a function and your Elixir data
like its arguments. The template's job is presentation; the query's job
is providing exactly the data the presentation needs.
The data boundary
There are three channels for getting information into a template:
	Encoded virtual files — the main channel for structured data. Encode
any supported Elixir value (or stream a large dataset) into an in-memory
.typ file the template imports:
data = "#let record = #{AshTypst.Code.encode(record, %{})}\n"
:ok = AshTypst.Context.set_virtual_file(ctx, "data.typ", data)
#import "data.typ": record
= Invoice for #record.customer_name
The Ash resource extension does this for you: render actions inject
record (single result), records (list), and/or args (action
arguments) into data.typ.

	sys.inputs — for small string parameters that select behavior
rather than carry content: a locale, a theme name, a document id.
Values are always strings:
AshTypst.Context.set_inputs(ctx, %{"locale" => "zh", "theme" => "print"})
#let locale = sys.inputs.at("locale", default: "en")

	Files under :root — for the static side of templating: shared
template libraries, images, data files that ship with your app. See the
Get Started guide for the sandbox
rules.


Assets
	Static images live under :root and are referenced relatively:
#image("assets/logo.png").

	Dynamic images (per-tenant logos, generated charts) are injected as
binary virtual files and read explicitly:
:ok = AshTypst.Context.set_virtual_file_binary(ctx, "logo.png", png_binary)
#image(read("logo.png", encoding: none))

	Packages from Typst Universe import as
usual (#import "@preview/cetz:0.3.1"); they are downloaded once per
machine and cached on disk.


Rendering pipelines
How you hold the context depends on the workflow:
	Render actions (the common case): declare templates on the resource
and let the extension manage contexts — they are pooled and scrubbed
between renders automatically.
	Request-scoped rendering without Ash: wrap each render in
AshTypst.ContextPool.with_context/2.
	Long-lived sessions (an editor holding state across keystrokes): keep
a dedicated context and re-set only what changed between compiles.

See the Get Started guide for examples of each.
Project layout
A workable layout for anything beyond a single template:
priv/typst/
├── invoice.typ          # entry template, one per document kind
├── statement.typ
├── lib/
│   ├── theme.typ        # colors, set/show rules, page setup
│   ├── components.typ   # reusable pieces: address blocks, totals tables
│   └── i18n.typ         # translations (see below)
├── assets/
│   └── logo.png
└── data.typ             # fixture data for standalone development
Entry templates stay thin — import the pieces, import the data, apply them:
// invoice.typ
#import "lib/theme.typ": theme
#import "lib/components.typ": address-block, totals
#import "data.typ": record, args

#show: theme

= Invoice #args.invoice_number

#address-block(record.customer)

#totals(record.line_items)
Two properties of this layout do a lot of work:
	Virtual files shadow disk files. The data.typ on disk holds fixture
data, so the template compiles standalone. At render time your app injects
the real data.typ as a virtual file, which takes precedence. Same
template, no modification, real data.

	The Typst CLI sees the same world. Because everything under
priv/typst is plain Typst, layout work needs no Elixir at all:
typst watch invoice.typ --root priv/typst --input locale=zh



Writing template components
Use Typst functions for anything that repeats, and keep styling in
set/show rules rather than sprinkled through content:
// lib/components.typ
#let address-block(party) = block[
  *#party.name* \
  #party.street \
  #party.city, #party.postal_code
]

#let totals(items) = {
  let total = items.map(i => i.amount).sum()
  table(
    columns: (1fr, auto, auto),
    ..items.map(i => (i.description, str(i.quantity), [#i.amount])).flatten(),
    [*Total*], [], [*#total*],
  )
}
// lib/theme.typ
#let theme(doc) = {
  set page(margin: 2cm)
  set text(10pt, font: ("Libertinus Serif",))
  show heading.where(level: 1): set text(16pt, weight: "bold")
  doc
}
Optional and varying data
The built-in encoding is compacted to the query (see AshTypst.Code):
fields the query didn't select or load are absent from the encoded
dictionary, not none. Ideally each render action's query provides exactly
what its template references, and this never comes up. When one template
serves actions with different loads, read the varying fields with a
default:
#let notes = record.at("notes", default: none)
#if notes != none [ == Notes \ #notes ]
Values that were queried but are empty (a belongs_to that resolved to
nothing, a nullable attribute) come through as none — so record.at(...)
with a none default handles both cases with one idiom.
Large documents
For documents rendering thousands of records, three levers matter:
	Stream the data. AshTypst.Context.stream_virtual_file/4 encodes an
enumerable into the virtual file in batches, so Elixir memory stays flat
regardless of dataset size. Render actions with :many cardinality
stream automatically (batch_size is configurable on the read block).
	De-select what the template doesn't use. Encoded output is Typst
source the compiler parses and evaluates on every compile — unused
columns are pure overhead, multiplied by row count. Use select in the
render action's read block (or Ash.Query.select/2) to keep the
payload minimal.
	Let the template do the aggregation it can't avoid, and the query do
the rest. Sums and counts your data layer can compute (Ash aggregates)
are cheaper there than in template code iterating a huge array.



  

    Multi-Language Documents

Your application almost certainly already has a localization stack —
Gettext for prose, and
ex_cldr (or the newer localize suite of
packages built on top of it) for dates, numbers, and currency. Don't
rebuild that stack inside your templates: keep Elixir as the source of
truth and inject resolved translations as data, the same way you inject
records (see the Templating guide for the general data
boundary).
Translating with Gettext
Resolve the strings for the requested locale at render time and encode
them as a dictionary the template imports:
import MyApp.Gettext

defp translations(locale) do
  Gettext.with_locale(MyApp.Gettext, locale, fn ->
    %{
      invoice: gettext("Invoice"),
      date: gettext("Date"),
      total: gettext("Total")
    }
  end)
end

def render_invoice(ctx, locale) do
  data = """
  #let locale = #{AshTypst.Code.encode(locale, %{})}
  #let t = #{AshTypst.Code.encode(translations(locale), %{})}
  """

  :ok = AshTypst.Context.set_virtual_file(ctx, "i18n.typ", data)
  # ... inject records, compile, export
end
#import "i18n.typ": locale, t

// `lang` improves hyphenation, smart quotes, and accessibility metadata.
// The font list falls back to a CJK font for characters the primary
// font lacks.
#set text(
  lang: locale,
  font: ("Libertinus Serif", "Noto Serif CJK SC"),
)

= #t.invoice
Everything Gettext gives you keeps working — .po files, translator
workflows, plurals, interpolation — because translation happens in Elixir
where the domain data lives.
Localizing data with calculations
For Ash resources, strings derived from record data — status labels,
pluralized counts, formatted amounts — belong on the resource itself as
public calculations. A module calculation can use Gettext (or CLDR)
directly:
defmodule MyApp.Invoice.StatusLabel do
  use Ash.Resource.Calculation

  @impl true
  def load(_query, _opts, _context), do: [:status]

  @impl true
  def calculate(records, _opts, _context) do
    Enum.map(records, fn record ->
      Gettext.gettext(MyApp.Gettext, "invoice.status.#{record.status}")
    end)
  end
end
calculations do
  calculate :status_label, :string, MyApp.Invoice.StatusLabel, public?: true
end
Gettext's locale is process-scoped, so set it before running the action
(as a Phoenix plug typically already does) and every calculation resolves
in the caller's locale — no locale threading required. Calculations can
also take an explicit argument when ambient locale isn't appropriate.
This composes with everything else in these guides: the localized strings
are loaded by the query (load [:status_label] in the render action's
read block), encoded onto the record like any other field, and subject
to the same query-level compaction — templates that don't need them
simply don't load them.
Translated content with AshTranslation
When the content itself is stored in multiple languages — product names,
descriptions, any authored text — writing a calculation per field gets
tedious. ash_translation is a
simpler option: it stores per-locale values in an embedded translations
attribute on the resource and swaps them in on demand:
use Ash.Resource,
  extensions: [AshTranslation.Resource]

translations do
  public? true
  fields [:name, :description]
  locales [:it, :zh]
end
record = Ash.get!(MyApp.Product, product_id)
translated = AshTranslation.translate(record, :zh)
# `translated.name` and `translated.description` now hold the zh values —
# encode it like any other record. Single fields:
# AshTranslation.translate_field(record, :name, :zh)
Formatting dates, numbers, and currency
Locale-sensitive formatting follows the same rule: format in Elixir with
ex_cldr or
localize, exposed as calculations. Both
resolve against a process-scoped locale (Cldr.put_locale/1 /
Localize.put_locale/1), so the same plug that sets your Gettext locale
covers formatting too.
Currency with ex_cldr (using your MyApp.Cldr backend):
defmodule MyApp.Invoice.FormattedTotal do
  use Ash.Resource.Calculation

  @impl true
  def load(_query, _opts, _context), do: [:total, :currency]

  @impl true
  def calculate(records, _opts, _context) do
    Enum.map(records, fn record ->
      # Uses the process locale: "$1,234.56" for en, "¥1,234.56" for zh/CNY
      Cldr.Number.to_string!(record.total, MyApp.Cldr, currency: record.currency)
    end)
  end
end
A humanized date with localize (no backend module needed):
defmodule MyApp.Invoice.IssuedOn do
  use Ash.Resource.Calculation

  @impl true
  def load(_query, _opts, _context), do: [:issued_at]

  @impl true
  def calculate(records, _opts, _context) do
    Enum.map(records, fn record ->
      # "March 22, 2025" for en, "2025年3月22日" for zh
      {:ok, formatted} = Localize.Date.to_string(record.issued_at, format: :long)
      formatted
    end)
  end
end
calculations do
  calculate :formatted_total, :string, MyApp.Invoice.FormattedTotal, public?: true
  calculate :issued_on, :string, MyApp.Invoice.IssuedOn, public?: true
end
The template then treats record.formatted_total and record.issued_on
like any other string — no locale logic in Typst at all.
Dates encode as real Typst datetime values (timezone-shifted when the
encoding context sets timezone) — keep them that way when the template
needs an actual date to work with. When you want a humanized, localized
string instead, use a calculation as above.
Template-owned translations
The alternative is keeping a translations dictionary in the template
layer:
// lib/i18n.typ
#let translations = (
  en: (invoice: "Invoice", total: "Total"),
  zh: (invoice: "发票", total: "总计"),
)

#let t(locale, key) = translations.at(locale).at(key)
This trades away the Gettext toolchain, so reserve it for cases where it
earns its keep: designer-owned templates where translations are part of
the template artifact, or templates that must compile standalone with the
CLI (typst watch invoice.typ --root priv/typst --input locale=zh, read
via sys.inputs.at("locale", default: "en")).
Locale selection per pipeline
	Render actions — localized data comes from calculations loaded in
the read block, resolved in the caller's process locale. For the
template's own chrome (headings, column labels), pass the locale as an
action argument — it reaches the template as args.locale — and use a
template-owned dictionary keyed by it. (Render actions inject only
record/records/args into data.typ; template inputs are static
DSL configuration.)
	Direct AshTypst.Context / pool usage — same calculation-loaded
data, plus full control of the boundary: inject a resolved translations
file for chrome (Gettext approach) or set the locale with
set_inputs(ctx, %{"locale" => locale}) (template-owned approach).

Fonts for CJK output
Ship the fonts with your app rather than depending on the host system,
and point the context at them:
typst do
  root {:my_app, "priv/typst"}
  font_paths [{:my_app, "priv/fonts"}]
end


  

    Sensitive Data

Documents rendered with AshTypst often contain personal or confidential
information — invoices, statements, medical records. This guide covers how
data flows into templates, what the encoding layer does and does not protect,
and how the rendering infrastructure avoids leaking data between renders.
For the broader picture of handling sensitive data in Ash, see the
Ash security guide.
Encoding: what reaches a template
Data reaches templates through the AshTypst.Code protocol. The built-in
implementation for Ash resources (opted in with @derive AshTypst.Code)
uses your resource declarations to decide what gets encoded:
	Private fields are never encoded. Only fields declared public?: true
are considered. Keeping a field private keeps it out of documents.
	Only what the query produced is encoded. Attributes de-selected in the
query and relationships, calculations, or aggregates that were not loaded
are omitted from the encoded data entirely — they never reach the
template.
	Fields forbidden by field policies are omitted silently. A field the
actor is not allowed to see (Ash.ForbiddenField) is dropped from the
encoded data, so authorization-filtered reads render without leaking or
erroring.

sensitive? true does not affect encoding
Ash's sensitive? flag redacts values from logs, traces, and inspection —
it does not make a field private, and the built-in encoder does not
filter on it. A public attribute marked sensitive? true will be encoded
into rendered documents. This is often what you want (an invoice may need
account details that should still stay out of logs), but if a sensitive
field should never appear in documents, make it public?: false, de-select
it in the render action's query, or use one of the escape hatches below.
When a template needs different fields than the defaults provide, make the
decision explicit and greppable:
	pass struct_keys: %{MyResource => [:field, ...]} in the encoding context
to take exactly those keys for that render, or
	implement the protocol directly with defimpl AshTypst.Code, for: MyResource
for full control.

Render action arguments
Arguments in a render block accept Ash's sensitive? option:
render :generate_statement do
  argument :account_token, :string, sensitive?: true
  # ...
end
This marks the value as sensitive to Ash tooling — it is redacted from logs
and error reports. Note that arguments are still injected into the template's
args binding regardless of this flag: sensitive? keeps values out of
telemetry, not out of the document you asked to render.
Filesystem access (:root)
Contexts have no filesystem access by default. Templates can only read
virtual files and Typst packages unless you opt in by passing :root to
AshTypst.Context.new/1. When a root is set, access is sandboxed to that
directory — paths cannot escape it (e.g. via ..), matching the Typst CLI's
--root behavior.
Everything under the root is readable by any template compiled in that
context, including untrusted or user-authored templates. Point the root at a
directory containing only template assets — never at "." or another
directory that may hold secrets (.env, config files, credentials). The
AshTypst.Resource extension defaults to "priv/typst" for this reason.
Context pooling
AshTypst.ContextPool reuses rendering contexts across renders — including
across different resources, tenants, and actors that share a configuration.
Two mechanisms prevent data from leaking between renders:
	Check-in scrubbing. Before a context returns to the pool, all of its
virtual files (the injected data.typ, streamed datasets, etc.) and all
sys.inputs entries are cleared. Markup is always replaced by the next
render.
	Generational flushing. AshTypst.ContextPool.flush/0 (also invoked by
AshTypst.refresh_fonts/0) drops every pooled context, including those
checked out at the time of the flush — they are discarded on check-in
rather than re-pooled.

If you bypass the pool and manage long-lived contexts yourself, remember that
virtual files and sys.inputs persist across compiles by design. Clear
them with AshTypst.Context.clear_virtual_files/1 /
AshTypst.Context.set_inputs(ctx, %{}) before reusing a context for a
different tenant or actor.


  

    AshTypst.Resource

Spark DSL extension for rendering Typst templates as Ash generic actions.
This extension adds a typst DSL section to your Ash resource where you can
declare reusable templates and render actions. Each render action is transformed
into an Ash generic action that compiles and exports a Typst document, returning
an AshTypst.Document struct.
Usage
Add the extension to your resource:
defmodule MyApp.Invoice do
  use Ash.Resource,
    domain: MyApp.Domain,
    extensions: [AshTypst.Resource]

  # Opt this resource into the encoding protocol so `read` results can be
  # serialized to Typst and injected into your templates.
  @derive AshTypst.Code

  typst do
    root "priv/typst"

    template :invoice do
      source "invoice.typ"
      inputs %{"company" => "Acme Corp"}
    end

    template :receipt do
      # ~TYPST sigil is auto-imported in template blocks
      markup ~TYPST"""
      #import "data.typ": record, args
      = Receipt #args.receipt_number
      *Customer:* #record.name
      """
    end

    render :generate_pdf do
      template :invoice
      format :pdf

      argument :invoice_id, :string, allow_nil?: false

      read :one do
        filter expr(id == ^arg(:invoice_id))
        load [:line_items, :customer]
      end

      pdf_options do
        pdf_standards [:pdf_a_2b]
      end
    end
  end
end
Then call the action like any other Ash generic action:
input = Ash.ActionInput.for_action(MyApp.Invoice, :generate_pdf, %{invoice_id: "123"})
{:ok, %AshTypst.Document{format: :pdf, data: pdf_binary}} = Ash.run_action(input)
How It Works
	Templates are declared in the typst section. Each template has either an
inline markup string (the ~TYPST sigil is auto-imported inside template
blocks) or a source file path relative to the root directory.

	Render actions reference a template and specify an output format (:pdf,
:svg, or :html). They can optionally declare arguments, a read to fetch
resource data, and format-specific options like pdf_options.

	At compile time, the BuildActions transformer converts each render entity into
a standard Ash.Resource.Actions.Action.

	At runtime, the action implementation creates a context, sets the template,
injects data (arguments and/or read results) into a virtual file, compiles, and
exports in the requested format.


Data Injection
The render action injects data into a virtual file (default "data.typ") that your
template can #import:
	No read: only args (a dictionary of action arguments) is available.
	Read :one: both record (the single resource) and args are available.
	Read :many: records (an array, streamed in batches) and args are available.

Any render action that declares a read encodes the fetched resource records
via the AshTypst.Code protocol, so the resource must opt in by adding
@derive AshTypst.Code (see the usage example above). Deriving serializes the
resource's public fields; for custom serialization, implement the protocol
directly with defimpl AshTypst.Code, for: MyApp.Invoice.
DSL Reference
For the complete DSL reference with all options, see d:AshTypst.Resource.
typst
Configuration for Typst template rendering.
Nested DSLs
	template
	render	argument
	read
	pdf_options
	prepare
	validate



Options
	Name	Type	Default	Docs
	root	String.t | {atom, String.t}	"priv/typst"	Root directory for template file resolution. Accepts either:    a String.t() — used verbatim. Relative paths resolve     against the current working directory and only work when     cwd matches the project root (dev/test).    a {otp_app, sub_path} tuple — resolved at runtime via     Application.app_dir/2, which works in dev, test, and     Mix releases (where priv/ lives at     <release>/lib/<app>-<version>/priv/...). For releases-friendly setups, prefer the tuple form:     root({:my_app, "priv/typst"})
	font_paths	list(String.t | {atom, String.t})	[]	Additional font search directories. Each entry may be a string (used verbatim) or a {otp_app, sub_path} tuple (resolved via Application.app_dir/2 at runtime). Mix releases relocate priv/ files, so the tuple form is recommended for paths rooted in your app's priv/.
	ignore_system_fonts	boolean	false	Skip system font loading.

typst.template
template name
Declares a reusable Typst template.
Arguments
	Name	Type	Default	Docs
	name	atom		Unique template identifier.

Options
	Name	Type	Default	Docs
	source	String.t		File path relative to the root directory.
	markup	String.t		Inline Typst markup string (~TYPST sigil is auto-imported).
	inputs	map		Static sys.inputs key/value pairs (string keys and values).

Introspection
Target: AshTypst.Resource.Template
typst.render
render name
Declares a Typst template rendering action.
Nested DSLs
	argument
	read
	pdf_options
	prepare
	validate

Arguments
	Name	Type	Default	Docs
	name	atom		Action name (becomes the generic action name).

Options
	Name	Type	Default	Docs
	template	atom		Reference to a template declared in the typst section.
	format	:pdf | :svg | :html | :bundle		Output export format.
	description	String.t		Action description.
	page	non_neg_integer		Page index for SVG rendering.
	pretty	boolean	false	Format HTML/SVG output (also within bundles) in a human-readable way.
	render_bleed	boolean	false	Include bleed margins for SVG output (also within bundles).
	data_file	String.t	"data.typ"	Virtual file path for serialized data.
	transaction?	boolean	false	Wrap action execution in a transaction.

typst.render.argument
argument name, type
Declares an argument on the action.
Arguments
	Name	Type	Default	Docs
	name	atom		The name of the argument
	type	module		The type of the argument. See Ash.Type for more.

Options
	Name	Type	Default	Docs
	description	String.t		An optional description for the argument.
	constraints	keyword	[]	Constraints to provide to the type when casting the value. For more information, see Ash.Type.
	allow_nil?	boolean	true	Whether or not the argument value may be nil (or may be not provided). If nil value is given error is raised.
	public?	boolean	true	Whether or not the argument should appear in public interfaces
	sensitive?	boolean	false	Whether or not the argument value contains sensitive information, like PII(Personally Identifiable Information). See the security guide for more.
	default	any		The default value for the argument to take. It can be a zero argument function e.g &MyMod.my_fun/0 or a value

Introspection
Target: Ash.Resource.Actions.Argument
typst.render.read
read cardinality
Declares how to fetch resource data to pass to the template.
Arguments
	Name	Type	Default	Docs
	cardinality	:one | :many		:one uses Ash.read_one, :many uses Ash.read.

Options
	Name	Type	Default	Docs
	filter	any		Ash filter expression; supports ^arg(:name) to reference action arguments.
	load	list(any)	[]	Relationships, calculations, and aggregates to load.
	select	list(atom)		Attributes to select (nil = all).
	sort	any		Sort specification.
	limit	pos_integer		Max records to return (:many only).
	batch_size	pos_integer	100	Batch size for streaming large datasets into virtual file (:many only).
	not_found	:error | nil	:error	Behavior when :one finds no record.

Introspection
Target: AshTypst.Resource.Render.Read
typst.render.pdf_options
PDF-specific export options.
Options
	Name	Type	Default	Docs
	pages	String.t		Page range, 1-indexed (e.g., "1-3,5,7-9").
	pdf_standards	list(:pdf_1_7 | :pdf_a_2b | :pdf_a_3b)	[]	PDF compliance standards.
	document_id	String.t		PDF document identifier.

Introspection
Target: AshTypst.Resource.Render.PdfOptions
typst.render.prepare
prepare preparation
Declares a preparation that runs before the template is rendered.
Arguments
	Name	Type	Default	Docs
	preparation	(any, any -> any) | module		The module and options for a preparation. Also accepts functions take the query and the context.

Options
	Name	Type	Default	Docs
	on	:read | :action | :create | :update | :destroy | list(:read | :action | :create | :update | :destroy)	[:read]	The action types the preparation should run on. By default, preparations only run on read actions. Use :action to run on generic actions.
	where	(any, any -> any) | module | list((any, any -> any) | module)	[]	Validations that should pass in order for this preparation to apply. Any of these validations failing will result in this preparation being ignored.
	only_when_valid?	boolean	false	If the preparation should only run on valid queries.

Introspection
Target: Ash.Resource.Preparation
typst.render.validate
validate validation
Declares a validation for this action.
Arguments
	Name	Type	Default	Docs
	validation	(any, any -> any) | module		The module (or module and opts) that implements the Ash.Resource.Validation behaviour. Also accepts a function that receives the changeset and its context.

Options
	Name	Type	Default	Docs
	where	(any, any -> any) | module | list((any, any -> any) | module)	[]	Validations that should pass in order for this validation to apply. Any of these validations failing will result in this validation being ignored.
	only_when_valid?	boolean	false	If the validation should only run on valid changesets. Useful for expensive validations or validations that depend on valid data.
	message	String.t		If provided, overrides any message set by the validation error
	description	String.t		An optional description for the validation
	before_action?	boolean	false	If set to true, the validation will be run in a before_action hook
	always_atomic?	boolean	false	By default, validations are only run atomically if all changes will be run atomically or if there is no validate/3 callback defined. Set this to true to run it atomically always.

Introspection
Target: Ash.Resource.Validation
Introspection
Target: AshTypst.Resource.Render


  

    Change Log

All notable changes to this project will be documented in this file.
See Conventional Commits for commit guidelines.
v0.4.0 (2026-07-17)
Breaking Changes:
	compact encoding by dropping unselected/unloaded entirely; improve documentation for encoding by Frank Polasek Dugan III

	disable root path by default instead of assuming cwd: prevents accidental access to filesystem in templates by Frank Polasek Dugan III


Features:
	add usage-rules by Frank Polasek Dugan III

	improve font caching, prevent memory leaks for long-running contexts by Frank Polasek Dugan III

	upgrade to Typst 0.15.1 by Frank Polasek Dugan III


v0.3.0 (2026-06-15)
Breaking Changes:
	upgrade to Typst 0.15 by Frank Polasek Dugan III

v0.2.0 (2026-06-07)
Features:
	dsl: accept {otp_app, sub_path} for root and font_paths by jhlee111
	add set_virtual_file_binary for raw binary content injection by jhlee111

Bug Fixes:
	handle empty/missing context in DateTime encode by jhlee111
	prevent BEAM crash from deep nesting by spawning compile on 64MB stack thread by jhlee111
	bugs with resource args/run by Frank Polasek Dugan III

v0.1.1-rc.1 (2026-02-26)
v0.1.0 (2026-02-26)
Features:
	add Ash resource extension by Frank Polasek Dugan III
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Precompiled Rust NIFs for rendering Typst documents from Elixir.
All rendering goes through a persistent AshTypst.Context, which loads fonts
once and keeps the compiled document in memory so you can render pages, export
PDFs, or re-compile after a markup change without repeating expensive setup.
Architecture
graph TB
  subgraph Elixir
    direction LR
    C[AshTypst.Code] -->|encode| A[AshTypst.Context] -->|NIF calls| N[AshTypst.NIF]
  end

  N --> W
  N --> VF
  N --> IN
  N --> F

  subgraph "Rust -- TypstContext resource"
    subgraph "SystemWorld (persistent)"
      direction LR
      W[Markup]
      VF[Virtual Files]
      IN[sys.inputs]
      F[Fonts + FontBook]
      FS["File Slots -- disk cache"]
    end

    W  -->|compile| PD
    VF -->|import| PD
    IN -->|sys.inputs| PD
    F  -->|font resolve| PD
    FS -->|import pkg| PD

    subgraph "Compiled Output"
      PD["PagedDocument (cached)"]
    end

    PD -->|render_svg| SVG[SVG string]
    PD -->|export_pdf| PDF[PDF binary]
    W  -->|export_html| HTML[HTML string]
  end
Key points:
	The TypstContext is a Rust NIF resource held as an opaque reference in Elixir.
	Fonts are scanned once at context creation and reused for every compile.
	compile/1 stores a PagedDocument; render_svg/2 and export_pdf/2 read from it without recompiling.
	export_html/1 performs its own compilation (HTML uses a different document type internally).
	Virtual files and sys.inputs persist across compiles until explicitly changed.

Quick start
# Create a context (fonts scanned once)
{:ok, ctx} = AshTypst.Context.new(root: "/path/to/templates")

# Set markup and compile
:ok = AshTypst.Context.set_markup(ctx, "= Hello World")
{:ok, %AshTypst.CompileResult{page_count: 1}} = AshTypst.Context.compile(ctx)

# Render any page as SVG
{:ok, svg} = AshTypst.Context.render_svg(ctx, page: 0)

# Export the full document as PDF
{:ok, pdf_binary} = AshTypst.Context.export_pdf(ctx)
Data injection
You can feed Elixir data into templates in two ways:
Virtual files
Create in-memory .typ files that your template can #import:
AshTypst.Context.set_virtual_file(ctx, "data.typ", ~s(#let title = "Q4 Report"))
AshTypst.Context.set_markup(ctx, ~s(#import "data.typ": title\n= \#title))
For large datasets, stream records in batches to keep Elixir memory flat:
AshTypst.Context.stream_virtual_file(ctx, "rows.typ", records_stream,
  variable_name: "rows",
  context: %{timezone: "America/New_York"}
)
sys.inputs
Pass simple string key/value pairs accessible via #sys.inputs in templates:
AshTypst.Context.set_inputs(ctx, %{"theme" => "dark", "locale" => "en"})
Data encoding
The AshTypst.Code protocol converts Elixir values to Typst source syntax.
It handles maps, lists, dates, decimals, Ash resources, and more.
See AshTypst.Code.encode/2 for the full type mapping.
Live editing
The context is designed for iterative workflows. Only the markup (or virtual
file) that changed needs to be re-set before re-compiling; fonts and other
state stay hot:
:ok = AshTypst.Context.set_markup(ctx, updated_template)
{:ok, _} = AshTypst.Context.compile(ctx)
{:ok, svg} = AshTypst.Context.render_svg(ctx, page: current_page)
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    Functions
  


    
      
        font_families(opts \\ %AshTypst.FontOptions{})

      


        List all font families available to Typst.



    


    
      
        refresh_fonts()

      


        Refresh font discovery after fonts are installed or removed.
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      font_families(opts \\ %AshTypst.FontOptions{})



        
          
        

    

  


  

List all font families available to Typst.
This is a standalone operation that does not require a context.
For fonts loaded in a context, use AshTypst.Context.font_families/1.

  



  
    
      
    
    
      refresh_fonts()



        
          
        

    

  


  

Refresh font discovery after fonts are installed or removed.
Font scan results are cached process-wide (per font configuration) and
reused by every new context, so font changes on the system are not
visible automatically. Calling this clears that cache and drops all
pooled render contexts — new contexts and render actions then re-scan.
Contexts you are still holding keep the fonts they were created with;
recreate them to pick up the changes.

  


        

      


  

    
AshTypst.Code protocol
    



      
Protocol to support Typst code syntax.

      


      
        Summary


  
    Types
  


    
      
        t()

      


        All the types that implement this protocol.



    





  
    Functions
  


    
      
        encode(value, context)

      


        Encode Elixir data structures into Typst code syntax.
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          @type t() :: term()


      


All the types that implement this protocol.

  


        

      

      
        Functions


        


  
    
      
    
    
      encode(value, context)



        
          
        

    

  


  

Encode Elixir data structures into Typst code syntax.
Examples
iex> AshTypst.Code.encode(~U[2015-01-13 13:00:07Z], %{timezone: "America/New_York"})
"datetime(year: 2015, month: 1, day: 13, hour: 8, minute: 0, second: 7)"

iex> AshTypst.Code.encode(nil, %{})
"none"

iex> AshTypst.Code.encode(%{true: true, false: false, other: :other}, %{})
"(\"false\": false, \"true\": true, \"other\": \"other\")"

iex> AshTypst.Code.encode(["one", 2, 3.0], %{})
"(\"one\", int(2), float(3.0))"
The following types are supported by default:
	Map -> dictionary
	List -> array
	Decimal -> decimal
	DateTime -> datetime
	NaiveDateTime -> datetime
	Date -> datetime
	Time -> datetime
	Integer -> int
	Float -> float
	String -> str
	Atom converts one of several Typst types:	nil -> none
	true/false -> bool
	All others -> str


	Ash.Resource (public fields) -> dictionary
	Ash.NotLoaded -> none
	Ash.CiString -> str

Structs (including Ash resources) are not encoded unless they opt in. Add
@derive AshTypst.Code to the module to use the built-in implementation
(which serializes an Ash resource's public fields), or implement the protocol
directly with defimpl AshTypst.Code, for: MyStruct for full control:
defmodule MyApp.Invoice do
  use Ash.Resource, domain: MyApp.Domain

  @derive AshTypst.Code

  # ...
end
Query-level compaction
The built-in Ash resource implementation carries only the data your query
actually produced. Every public field appears as a key in the emitted
dictionary, but the values follow the query:
	Private fields are excluded entirely — only public?: true fields
are considered.
	Anything the query did not produce is omitted. Attributes excluded
via Ash.Query.select/2 (or the select option of a render action's
read block) and relationships, calculations, or aggregates that were
not loaded do not appear in the dictionary at all — not even as none.
	Loaded-but-empty is preserved. A field the query did produce with
an empty result (e.g. a belongs_to that resolved to nil) encodes as
none, keeping "no value" distinct from "not queried".
	Forbidden fields are omitted silently. A field redacted by a field
policy (Ash.ForbiddenField) is dropped, the same as not-loaded.
	Anonymous calculations and aggregates live under calculations /
aggregates. Calculations and aggregates loaded ad hoc on the query
(rather than declared on the resource) are encoded as dictionaries under
those two keys; when empty, the keys are dropped.

The encoded output is Typst source code that the compiler must parse and
evaluate on every compile, so payload size translates directly into
compilation time. Because the payload follows the query, it is ideal to
de-select attributes your template does not use — especially for large
documents rendering thousands of records, where a few unused text columns
can multiply the data the Typst compiler has to chew through:
read :many do
  select [:name, :amount, :inserted_at]
  load [:line_items]
end
Ideally a template references only fields its query provides, so absent
keys are never an issue. If a single template is shared by actions with
different query loads, read the varying fields with a default:
record.at("field", default: none).
Key order
Dictionary keys are emitted in Erlang's native map iteration order — they
are deliberately not sorted, to keep encoding fast for large datasets.
That order is not defined across VM runs, so templates should access fields
by name (or sort explicitly when iterating) rather than rely on key order,
and byte-identical output across runs is not guaranteed.
To override which keys are encoded for a given struct, pass struct_keys
in the context — a map of struct module to the exact keys to take:
AshTypst.Code.encode(record, %{struct_keys: %{MyApp.Invoice => [:id, :total]}})
Context must be passed through. This allows for things like dates to be formatted according to a given timezone, etc.
If timezone is specified in the context, supported types will be automatically shifted to that zone. Ensure you install and configure your choice of timezone database in config.exs:
config :elixir, :time_zone_database, Tzdata.TimeZoneDatabase
config :elixir, :time_zone_database, TimeZoneInfo.TimeZoneDatabase
config :elixir, :time_zone_database, Zoneinfo.TimeZoneDatabase
config :elixir, :time_zone_database, Tz.TimeZoneDatabase

  


        

      


  

    
AshTypst.Context 
    



      
Persistent Typst rendering context.
A context wraps a Rust-side SystemWorld that keeps fonts, virtual files,
and the compiled document in memory. The typical lifecycle is:
	new/1 — create a context (scans fonts, sets root path)
	set_markup/2 — load a Typst template
	Optionally inject data via set_virtual_file/3, stream_virtual_file/4, or set_inputs/2
	compile/1 — compile the markup into a paged document
	render_svg/2 or export_pdf/2 — render output from the compiled document
(export_html/2 and export_bundle/2 compile on their own)

Steps 2-5 can be repeated without re-creating the context. Fonts and
virtual files persist until explicitly changed.
For short-lived, request-scoped rendering (e.g. a preview endpoint),
consider AshTypst.ContextPool.with_context/2, which reuses contexts
across callers instead of creating one per render.
Thread safety
Each function acquires internal locks, so a single context can be shared
across processes. However, concurrent compile and set_markup calls on
the same context will serialize — design your pipeline accordingly.
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    Functions
  


    
      
        append_virtual_file(ctx, path, chunk)

      


        Append a chunk to a virtual file (creates it if new).



    


    
      
        clear_virtual_file(ctx, path)

      


        Remove a virtual file. Invalidates the compiled document.



    


    
      
        clear_virtual_files(ctx)

      


        Remove all virtual files. Invalidates the compiled document.



    


    
      
        compile(ctx)

      


        Compile the current markup.



    


    
      
        export_bundle(ctx, opts \\ [])

      


        Export the document as a multi-file bundle.



    


    
      
        export_html(ctx, opts \\ [])

      


        Export the document as HTML.



    


    
      
        export_pdf(ctx, opts \\ [])

      


        Export the compiled document as a PDF binary.



    


    
      
        font_families(ctx)

      


        List font families available in this context.



    


    
      
        new(opts \\ [])

      


        Create a new context.



    


    
      
        render_svg(ctx, opts \\ [])

      


        Render a page of the compiled document as SVG.



    


    
      
        set_input(ctx, key, value)

      


        Set a single sys.inputs key/value pair.



    


    
      
        set_inputs(ctx, inputs)

      


        Replace all sys.inputs with the given map of string keys/values.



    


    
      
        set_markup(ctx, markup)

      


        Set the main Typst markup. Invalidates any compiled document.



    


    
      
        set_virtual_file(ctx, path, content)

      


        Set (or overwrite) a virtual file with text content. Invalidates the compiled document.



    


    
      
        set_virtual_file_binary(ctx, path, content)

      


        Set (or overwrite) a virtual file with raw binary content. Invalidates the compiled document.



    


    
      
        stream_virtual_file(ctx, path, stream, opts \\ [])

      


        Stream an Elixir enumerable into a virtual file as a Typst array.



    





      


      
        Functions


        


  
    
      
    
    
      append_virtual_file(ctx, path, chunk)



        
          
        

    

  


  

Append a chunk to a virtual file (creates it if new).
Does not invalidate the compiled document — call compile/1
after streaming is complete.

  



  
    
      
    
    
      clear_virtual_file(ctx, path)



        
          
        

    

  


  

Remove a virtual file. Invalidates the compiled document.

  



  
    
      
    
    
      clear_virtual_files(ctx)



        
          
        

    

  


  

Remove all virtual files. Invalidates the compiled document.

  



  
    
      
    
    
      compile(ctx)



        
          
        

    

  


  

Compile the current markup.
Returns {:ok, %CompileResult{}} with the page count and warnings,
or {:error, %CompileError{}} with diagnostics.

  



    

  
    
      
    
    
      export_bundle(ctx, opts \\ [])



        
          
        

    

  


  

Export the document as a multi-file bundle.
The bundle target lets a single Typst project emit multiple documents and
assets. The template declares its outputs with top-level document and
asset elements. Each takes the destination path as its first positional
argument, for example:
#document("index.html", title: [Home])[
  = Home
  See the #link("about.html")[about page].
]
#document("about.html", title: [About])[= About]
#asset("logo.svg", read("logo.svg", encoding: none))
Performs its own compilation (separate from compile/1). Returns
{:ok, %AshTypst.BundleResult{}} whose files is a map of relative path (no
leading slash) to the rendered binary content, e.g. %{"index.html" => "...", "about.html" => "..."}, and whose warnings is a list of
AshTypst.Diagnostic warnings.
Documents within the bundle are exported according to their declared format
(HTML, PDF, SVG, or PNG); assets are emitted verbatim.
Options
	:pretty — format HTML/SVG documents in a human-readable way (default
false, i.e. minified)
	:render_bleed — include bleed margins for SVG documents (default
false)


  



    

  
    
      
    
    
      export_html(ctx, opts \\ [])



        
          
        

    

  


  

Export the document as HTML.
Performs its own compilation (separate from compile/1).
Options
	:pretty — format the HTML in a human-readable way (default false,
i.e. minified)


  



    

  
    
      
    
    
      export_pdf(ctx, opts \\ [])



        
          
        

    

  


  

Export the compiled document as a PDF binary.
Options
	:pages — page range string like "1-3,5,7-9" (1-indexed)
	:pdf_standards — list of standards, e.g. [:pdf_a_2b]
	:document_id — stable identifier for caching


  



  
    
      
    
    
      font_families(ctx)



        
          
        

    

  


  

List font families available in this context.

  



    

  
    
      
    
    
      new(opts \\ [])



        
          
        

    

  


  

Create a new context.
Font scan results are cached process-wide per {font_paths, ignore_system_fonts} combination, so creating additional contexts with
the same font configuration is cheap and shares already-loaded font
data. Fonts installed after the first scan are not picked up until
AshTypst.refresh_fonts/0 is called.
Options
	:root — directory templates may read real files from (imports,
images, data files). Defaults to nil, which disables filesystem
access entirely: only virtual files and packages are available, and
any other file reference fails to compile. Set this explicitly to
let templates read from disk. Access is sandboxed to the root —
paths cannot escape it (e.g. via ..).
	:font_paths — additional font directories to search
	:ignore_system_fonts — skip system fonts (default false)

Security
Everything under :root becomes readable by any template compiled in
this context. Point it at a directory containing only template assets —
never at "." or a directory with secrets (.env, config files, etc.).

  



    

  
    
      
    
    
      render_svg(ctx, opts \\ [])



        
          
        

    

  


  

Render a page of the compiled document as SVG.
Options
	:page — zero-indexed page number (default 0)
	:pretty — format the SVG in a human-readable way (default false, i.e.
minified)
	:render_bleed — expand the rendered area beyond the page bounds to
include bleed margins, useful when preparing documents for print
(default false)


  



  
    
      
    
    
      set_input(ctx, key, value)



        
          
        

    

  


  

Set a single sys.inputs key/value pair.

  



  
    
      
    
    
      set_inputs(ctx, inputs)



        
          
        

    

  


  

Replace all sys.inputs with the given map of string keys/values.

  



  
    
      
    
    
      set_markup(ctx, markup)



        
          
        

    

  


  

Set the main Typst markup. Invalidates any compiled document.

  



  
    
      
    
    
      set_virtual_file(ctx, path, content)



        
          
        

    

  


  

Set (or overwrite) a virtual file with text content. Invalidates the compiled document.

  



  
    
      
    
    
      set_virtual_file_binary(ctx, path, content)



        
          
        

    

  


  

Set (or overwrite) a virtual file with raw binary content. Invalidates the compiled document.
Use this for non-text files like images (PNG, SVG) that Typst reads via
#image(read("name", encoding: none)).

  



    

  
    
      
    
    
      stream_virtual_file(ctx, path, stream, opts \\ [])



        
          
        

    

  


  

Stream an Elixir enumerable into a virtual file as a Typst array.
Each element is encoded via AshTypst.Code.encode/2 and batched
to Rust for memory efficiency.
Options
	:variable_name — the #let binding name (default "data")
	:context — encoding context passed to AshTypst.Code.encode/2
	:batch_size — records per NIF call (default 100)


  


        

      


  

    
AshTypst.ContextPool 
    



      
Pool of reusable AshTypst.Contexts.
Contexts are pooled per configuration (AshTypst.Context.Options), so
callers with identical root/font_paths/ignore_system_fonts
settings share the same pool. Reuse avoids re-creating the Rust-side
world (and its package resolver) on every render.
AshTypst.Resource render actions always render through this pool. For
direct AshTypst.Context usage the pool is opt-in — wrap each render in
with_context/2. This shines in high-frequency workflows like a
real-time preview editor, where every keystroke triggers a render:
AshTypst.ContextPool.with_context([root: template_dir], fn ctx ->
  :ok = AshTypst.Context.set_markup(ctx, editor_buffer)

  with {:ok, _} <- AshTypst.Context.compile(ctx) do
    AshTypst.Context.render_svg(ctx, page: current_page)
  end
end)
The pool process only brokers checkouts — contexts are created in the
caller when no idle one is available, and renders run entirely in the
caller. At most System.schedulers_online() idle contexts are retained
per configuration; surplus check-ins are dropped and freed by the GC.
Before a context is returned to the pool, its virtual files and
sys.inputs are cleared so no data leaks between renders. Markup is
always set by the next render.

      


      
        Summary


  
    Functions
  


    
      
        checkin(opts, ctx, generation)

      


        Clear per-render state and return a context to the pool for opts.



    


    
      
        checkout(opts)

      


        Check out an idle context pooled for opts, creating one if none is idle.



    


    
      
        flush()

      


        Drop all idle contexts from every pool.



    


    
      
        with_context(opts \\ [], fun)

      


        Run fun with a pooled context and return its result.



    





      


      
        Functions


        


  
    
      
    
    
      checkin(opts, ctx, generation)



        
          
        

    

  


  

Clear per-render state and return a context to the pool for opts.
If flush/0 was called since this context was checked out (its
generation is stale), the context is dropped instead of pooled.

  



  
    
      
    
    
      checkout(opts)



        
          
        

    

  


  

Check out an idle context pooled for opts, creating one if none is idle.
Returns {:ok, ctx, generation}; pass the generation back to checkin/3
when done (typically in an after block). A context lost to a crashed
caller is simply garbage collected — the pool replaces it on demand.
Prefer with_context/2, which pairs the checkout and check-in for you.

  



  
    
      
    
    
      flush()



        
          
        

    

  


  

Drop all idle contexts from every pool.
Subsequent checkouts create fresh contexts, and contexts checked out
before the flush are dropped when checked back in. Used by
AshTypst.refresh_fonts/0 so renders pick up a fresh font scan.

  



    

  
    
      
    
    
      with_context(opts \\ [], fun)



        
          
        

    

  


  

Run fun with a pooled context and return its result.
Checks out a context for opts (creating one if none is idle), calls
fun with it, and returns the context to the pool afterwards — also
when fun raises. Accepts the same options as AshTypst.Context.new/1,
as a keyword list or an AshTypst.Context.Options struct.
Do not use the context outside fun — after fun returns, the context
may be handed to another caller at any time.

  


        

      


  

    
AshTypst.Document 
    



      
Wrapper struct for rendered Typst documents.
This is the return type of all render actions declared via the AshTypst.Resource
extension. The format field indicates which export was used and determines the
shape of data:
	:pdf — PDF binary
	:svg — SVG string
	:html — HTML string
	:bundle — a map of relative path to rendered binary content


      




  

    
AshTypst.PathResolver 
    



      
Resolves DSL path values to absolute filesystem paths at runtime.
Why
Mix releases relocate priv/ files: in dev they live at
<project>/priv/...; in a release at
<release>/lib/<app>-<version>/priv/.... A literal relative string
baked into a Spark DSL at compile time only works in dev.
Mirroring the idiomatic Plug.Static pattern (from: {:my_app, "priv/static"}),
AshTypst accepts either:
	a String.t() — used verbatim (caller's responsibility to provide
a path that resolves correctly in every environment), or
	a {atom(), String.t()} tuple — resolved at runtime via
Application.app_dir/2, which returns the correct absolute path
in dev, test, and Mix releases.

Examples
iex> AshTypst.PathResolver.resolve("priv/typst")
"priv/typst"

iex> path = AshTypst.PathResolver.resolve({:ash_typst, "priv/typst"})
iex> String.ends_with?(path, "ash_typst/priv/typst")
true

      


      
        Summary


  
    Functions
  


    
      
        resolve(path)

      


        Returns an absolute (or as-given) path string.



    


    
      
        resolve_all(paths)

      


        Resolves a list of t:path_spec/0 values.



    





      


      
        Functions


        


  
    
      
    
    
      resolve(path)



        
          
        

    

  


  

Returns an absolute (or as-given) path string.
	String → returned as-is.
	{otp_app, sub_path} → resolved via Application.app_dir/2.


  



  
    
      
    
    
      resolve_all(paths)



        
          
        

    

  


  

Resolves a list of t:path_spec/0 values.

  


        

      


  

    
AshTypst.Sigil 
    



      
Provides the ~TYPST sigil for Typst markup.
The sigil returns the string as-is without interpolation or escaping.
Its purpose is to clearly mark Typst source code for editor syntax
highlighting and potential future formatting.
Usage
import AshTypst.Sigil

~TYPST"""
= Hello World
#import "data.typ": record
*#record.name*
"""
Since ~TYPST is all uppercase, Elixir treats it as a raw sigil — #
characters are passed through literally, which is exactly what Typst
markup requires.

      


      
        Summary


  
    Functions
  


    
      
        sigil_TYPST(arg, list)

      


        Handles the ~TYPST sigil for Typst markup.



    





      


      
        Functions


        


  
    
      
    
    
      sigil_TYPST(arg, list)


        (macro)


        
          
        

    

  


  

Handles the ~TYPST sigil for Typst markup.
Returns the given string unchanged. Does not perform interpolation
or escaping.
Examples
iex> import AshTypst.Sigil
iex> ~TYPST"= Hello"
"= Hello"

iex> import AshTypst.Sigil
iex> ~TYPST"#let x = 1"
"#let x = 1"

  


        

      


  

    
AshTypst.Type.Document 
    



      
Custom Ash type for %AshTypst.Document{}.

      


      
        Summary


  
    Functions
  


    
      
        handle_change?()

      


    


    
      
        prepare_change?()

      


    





      


      
        Functions


        


  
    
      
    
    
      handle_change?()



        
          
        

    

  


  


  



  
    
      
    
    
      prepare_change?()



        
          
        

    

  


  


  


        

      


  

    
AshTypst.BundleResult 
    



      
Result of a successful AshTypst.Context.export_bundle/2.
The files field is a map of relative path (no leading slash) to the rendered
binary content, e.g. %{"index.html" => "...", "logo.svg" => "..."}. The
warnings field is a list of AshTypst.Diagnostic warnings emitted during
compilation.

      




  

    
AshTypst.CompileError 
    



      
Returned as {:error, %AshTypst.CompileError{}} when compilation or export
fails.
Fields
	:diagnostics — a list of AshTypst.Diagnostic entries (the errors, and
any related warnings) describing what went wrong


      




  

    
AshTypst.CompileResult 
    



      
The result of a successful AshTypst.Context.compile/1.
Fields
	:page_count — the number of pages in the compiled document
	:warnings — a list of AshTypst.Diagnostic warnings emitted during
compilation


      




  

    
AshTypst.Diagnostic 
    



      
A single compiler diagnostic (error or warning) produced by Typst.
Diagnostics appear in the warnings of a successful compile/export (see
AshTypst.CompileResult and AshTypst.BundleResult) and in the diagnostics
of an AshTypst.CompileError.
Fields
	:severity — :error or :warning
	:message — human-readable description of the problem
	:span — an AshTypst.Span locating the relevant source, or nil when
the diagnostic is not tied to a source location
	:trace — a list of AshTypst.TraceItem describing the chain of function
calls that led to the diagnostic
	:hints — a list of strings suggesting how to resolve the problem


      




  

    
AshTypst.Span 
    



      
A source location range within a Typst file, attached to an
AshTypst.Diagnostic or AshTypst.TraceItem.
Fields
	:start — zero-based byte offset of the start of the range
	:end — zero-based byte offset of the end of the range
	:line — one-based line number of the start, or nil when it could not
be resolved
	:column — one-based column number of the start, or nil when it could
not be resolved


      




  

    
AshTypst.TraceItem 
    



      
One entry in an AshTypst.Diagnostic's call trace, identifying a step in the
chain of function calls that led to the diagnostic.
Fields
	:span — an AshTypst.Span for this trace point, or nil
	:message — a description of this step (e.g. the call site)


      




  

    
AshTypst.Resource 
    



      
Spark DSL extension for rendering Typst templates as Ash generic actions.
This extension adds a typst DSL section to your Ash resource where you can
declare reusable templates and render actions. Each render action is transformed
into an Ash generic action that compiles and exports a Typst document, returning
an AshTypst.Document struct.
Usage
Add the extension to your resource:
defmodule MyApp.Invoice do
  use Ash.Resource,
    domain: MyApp.Domain,
    extensions: [AshTypst.Resource]

  # Opt this resource into the encoding protocol so `read` results can be
  # serialized to Typst and injected into your templates.
  @derive AshTypst.Code

  typst do
    root "priv/typst"

    template :invoice do
      source "invoice.typ"
      inputs %{"company" => "Acme Corp"}
    end

    template :receipt do
      # ~TYPST sigil is auto-imported in template blocks
      markup ~TYPST"""
      #import "data.typ": record, args
      = Receipt #args.receipt_number
      *Customer:* #record.name
      """
    end

    render :generate_pdf do
      template :invoice
      format :pdf

      argument :invoice_id, :string, allow_nil?: false

      read :one do
        filter expr(id == ^arg(:invoice_id))
        load [:line_items, :customer]
      end

      pdf_options do
        pdf_standards [:pdf_a_2b]
      end
    end
  end
end
Then call the action like any other Ash generic action:
input = Ash.ActionInput.for_action(MyApp.Invoice, :generate_pdf, %{invoice_id: "123"})
{:ok, %AshTypst.Document{format: :pdf, data: pdf_binary}} = Ash.run_action(input)
How It Works
	Templates are declared in the typst section. Each template has either an
inline markup string (the ~TYPST sigil is auto-imported inside template
blocks) or a source file path relative to the root directory.

	Render actions reference a template and specify an output format (:pdf,
:svg, or :html). They can optionally declare arguments, a read to fetch
resource data, and format-specific options like pdf_options.

	At compile time, the BuildActions transformer converts each render entity into
a standard Ash.Resource.Actions.Action.

	At runtime, the action implementation creates a context, sets the template,
injects data (arguments and/or read results) into a virtual file, compiles, and
exports in the requested format.


Data Injection
The render action injects data into a virtual file (default "data.typ") that your
template can #import:
	No read: only args (a dictionary of action arguments) is available.
	Read :one: both record (the single resource) and args are available.
	Read :many: records (an array, streamed in batches) and args are available.

Any render action that declares a read encodes the fetched resource records
via the AshTypst.Code protocol, so the resource must opt in by adding
@derive AshTypst.Code (see the usage example above). Deriving serializes the
resource's public fields; for custom serialization, implement the protocol
directly with defimpl AshTypst.Code, for: MyApp.Invoice.
DSL Reference
For the complete DSL reference with all options, see d:AshTypst.Resource.

      


      
        Summary


  
    Functions
  


    
      
        typst(body)

      


    





      


      
        Functions


        


  
    
      
    
    
      typst(body)


        (macro)


        
          
        

    

  


  


  


        

      


  

    
AshTypst.Resource.Info 
    



      
Introspection functions for the AshTypst.Resource extension.
Use these functions to programmatically inspect the templates, render entities,
and configuration options declared in a resource's typst DSL section.
For the full DSL reference, see d:AshTypst.Resource.

      


      
        Summary


  
    Functions
  


    
      
        renders(resource)

      


        Returns all render entities declared in the typst section.



    


    
      
        template(resource, name)

      


        Looks up a template by name. Returns {:ok, template} or :error.



    


    
      
        template!(resource, name)

      


        Looks up a template by name. Raises if not found.



    


    
      
        templates(resource)

      


        Returns all templates declared in the typst section.



    


    
      
        typst(dsl_or_extended)

      


        typst DSL entities



    


    
      
        typst_font_paths(dsl_or_extended)

      


        Additional font search directories.



    


    
      
        typst_font_paths!(dsl_or_extended)

      


        Additional font search directories.



    


    
      
        typst_ignore_system_fonts(dsl_or_extended)

      


        Skip system font loading.



    


    
      
        typst_ignore_system_fonts!(dsl_or_extended)

      


        Skip system font loading.



    


    
      
        typst_options(dsl_or_extended)

      


        typst DSL options



    


    
      
        typst_root(dsl_or_extended)

      


        Root directory for template file resolution.



    


    
      
        typst_root!(dsl_or_extended)

      


        Root directory for template file resolution.



    





      


      
        Functions


        


  
    
      
    
    
      renders(resource)



        
          
        

    

  


  

Returns all render entities declared in the typst section.

  



  
    
      
    
    
      template(resource, name)



        
          
        

    

  


  

Looks up a template by name. Returns {:ok, template} or :error.

  



  
    
      
    
    
      template!(resource, name)



        
          
        

    

  


  

Looks up a template by name. Raises if not found.

  



  
    
      
    
    
      templates(resource)



        
          
        

    

  


  

Returns all templates declared in the typst section.

  



  
    
      
    
    
      typst(dsl_or_extended)



        
          
        

    

  


  

      

          @spec typst(dsl_or_extended :: module() | map()) :: [struct()]


      


typst DSL entities

  



  
    
      
    
    
      typst_font_paths(dsl_or_extended)



        
          
        

    

  


  

      

          @spec typst_font_paths(dsl_or_extended :: module() | map()) ::
  {:ok, [String.t() | {atom(), String.t()}]} | :error


      


Additional font search directories.
Each entry may be a string (used verbatim) or a
{otp_app, sub_path} tuple (resolved via
Application.app_dir/2 at runtime). Mix releases relocate
priv/ files, so the tuple form is recommended for paths
rooted in your app's priv/.

  



  
    
      
    
    
      typst_font_paths!(dsl_or_extended)



        
          
        

    

  


  

      

          @spec typst_font_paths!(dsl_or_extended :: module() | map()) ::
  [String.t() | {atom(), String.t()}] | no_return()


      


Additional font search directories.
Each entry may be a string (used verbatim) or a
{otp_app, sub_path} tuple (resolved via
Application.app_dir/2 at runtime). Mix releases relocate
priv/ files, so the tuple form is recommended for paths
rooted in your app's priv/.

  



  
    
      
    
    
      typst_ignore_system_fonts(dsl_or_extended)



        
          
        

    

  


  

      

          @spec typst_ignore_system_fonts(dsl_or_extended :: module() | map()) ::
  {:ok, boolean()} | :error


      


Skip system font loading.

  



  
    
      
    
    
      typst_ignore_system_fonts!(dsl_or_extended)



        
          
        

    

  


  

      

          @spec typst_ignore_system_fonts!(dsl_or_extended :: module() | map()) ::
  boolean() | no_return()


      


Skip system font loading.

  



  
    
      
    
    
      typst_options(dsl_or_extended)



        
          
        

    

  


  

      

          @spec typst_options(dsl_or_extended :: module() | map()) :: %{
  required(atom()) => any()
}


      


typst DSL options
Returns a map containing the and any configured or default values.

  



  
    
      
    
    
      typst_root(dsl_or_extended)



        
          
        

    

  


  

      

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


      


Root directory for template file resolution.
Accepts either:
	a String.t() — used verbatim. Relative paths resolve
against the current working directory and only work when
cwd matches the project root (dev/test).
	a {otp_app, sub_path} tuple — resolved at runtime via
Application.app_dir/2, which works in dev, test, and
Mix releases (where priv/ lives at
<release>/lib/<app>-<version>/priv/...).

For releases-friendly setups, prefer the tuple form:
root({:my_app, "priv/typst"})

  



  
    
      
    
    
      typst_root!(dsl_or_extended)



        
          
        

    

  


  

      

          @spec typst_root!(dsl_or_extended :: module() | map()) ::
  (String.t() | {atom(), String.t()}) | no_return()


      


Root directory for template file resolution.
Accepts either:
	a String.t() — used verbatim. Relative paths resolve
against the current working directory and only work when
cwd matches the project root (dev/test).
	a {otp_app, sub_path} tuple — resolved at runtime via
Application.app_dir/2, which works in dev, test, and
Mix releases (where priv/ lives at
<release>/lib/<app>-<version>/priv/...).

For releases-friendly setups, prefer the tuple form:
root({:my_app, "priv/typst"})

  


        

      


  

    
AshTypst.Resource.Render 
    



      
Struct and schema for the render entity in the typst DSL section.
A render entity declares an action that compiles a template and exports it in
the specified format (:pdf, :svg, :html, or :bundle). It can include
arguments, a read sub-entity to fetch resource data, pdf_options for
PDF-specific settings, and preparations/validations.
For the full DSL reference, see d:AshTypst.Resource.typst.render.

      




  

    
AshTypst.Resource.Render.PdfOptions 
    



      
Struct and schema for the pdf_options sub-entity of a render action.
Only valid when the render action's format is :pdf. Allows configuring page
ranges, PDF compliance standards, and document identifiers.
For the full DSL reference, see d:AshTypst.Resource.typst.render.pdf_options.

      




  

    
AshTypst.Resource.Render.Read 
    



      
Struct and schema for the read sub-entity of a render action.
The read entity controls how resource data is fetched and passed to the template.
Use :one cardinality to fetch a single record (available as record in the
template's data file) or :many to fetch a list (available as records, streamed
in batches for memory efficiency).
For the full DSL reference, see d:AshTypst.Resource.typst.render.read.

      




  

    
AshTypst.Resource.Template 
    



      
Struct and schema for the template entity in the typst DSL section.
A template defines the Typst source to compile, either as an inline markup
string or as a source file path relative to the configured root directory.
Templates can also declare static sys.inputs key/value pairs.
The ~TYPST sigil is auto-imported inside template blocks, so you can use
it directly for inline markup without any manual imports.
For the full DSL reference, see d:AshTypst.Resource.typst.template.

      




  

    
AshTypst.Resource.Errors.CompileError exception
    



      
Ash-compatible error wrapping Typst compilation diagnostics.

      


      
        Summary


  
    Functions
  


    
      
        exception(args)

      


        Create an Elixir.AshTypst.Resource.Errors.CompileError without raising it.



    





      


      
        Functions


        


    

  
    
      
    
    
      exception(args)



        
          
        

    

  


  

      

          @spec exception(opts :: Keyword.t()) :: %AshTypst.Resource.Errors.CompileError{
  __exception__: term(),
  bread_crumbs: term(),
  class: term(),
  diagnostics: term(),
  path: term(),
  splode: term(),
  stacktrace: term(),
  vars: term()
}


      


Create an Elixir.AshTypst.Resource.Errors.CompileError without raising it.
Keys
	:diagnostics
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