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AshTypescript
Automatic TypeScript type generation for Ash resources and actions
Generate type-safe TypeScript clients directly from your Elixir Ash resources, ensuring end-to-end type safety between your backend and frontend. Never write API types manually again.
Breaking Changes
0.18.0
Required Manifest Module
AshTypescript now builds a single, app-wide Ash.Info.Manifest at compile time — the source of truth that both codegen and the runtime RPC pipeline read from. This manifest lives in a small module you declare in your app and register via the manifest config key. Codegen and the pipeline raise if manifest is not configured. This release also requires Ash 3.27+.
Migration:
	Create the manifest module:# lib/my_app/ash_typescript_manifest.ex
defmodule MyApp.AshTypescriptManifest do
use AshTypescript.Manifest, otp_app: :my_app
end

	Register it in config:# config/config.exs
config :ash_typescript, manifest: MyApp.AshTypescriptManifest

	Bump the dependency to {:ash_typescript, "~> 0.18"} (and ensure Ash ~> 3.27).

By default the module walks Ash.Info.domains(otp_app) to find every domain with a typescript_rpc block. See Configuration → Manifest Module for details.
mix igniter.install ash_typescript creates this module and sets the config automatically — you only need to do this by hand for manual installs or when upgrading a project that predates the manifest module.

Top-Level filter/sort/page Strictness
Requests that pass a top-level filter, sort, or page parameter the action cannot honor now return a descriptive error (filter_not_supported, sort_not_supported, pagination_not_supported) instead of silently dropping the parameter. A parameter is unusable when the action is not a list read (mutations, get? reads, get_by reads), when the option is disabled via enable_filter?: false/enable_sort?: false, or when the action has no pagination configured. The error's details.reason distinguishes disabled (flag) from unsupported (structural). Absent parameters never error; an empty page: {} counts as present.
Generated TypeScript clients are unaffected — the generated types never offered these parameters where they were unusable. Hand-crafted or stale clients that relied on silent dropping must remove the parameters.
New in 0.18.0: Nested Relationship Query Options
has_many/many_to_many relationships can now be paginated, filtered, sorted, and sliced directly inside field selection, on any action that returns the resource:
const todo = await getTodo({
  input: { id: todoId },
  fields: [
    "id",
    {
      comments: {
        page: { limit: 20, offset: 0, count: true },
        filter: { rating: { greaterThan: 2 } },
        sort: "-rating",
        fields: ["id", "content", "rating"],
      },
    },
  ],
});

if (todo.success && todo.data) {
  const page = todo.data.comments; // paged shape, same as top-level pagination
  page.results; // Array<{ id, content, rating }>
  page.hasMore; // boolean
  page.count;   // number | null
}
	The envelope keys are capability-gated in the generated types: page appears only when the relationship's read action has pagination, filter/sort only when the relationship is filterable?/sortable? and the RPC action doesn't disable them via enable_filter?/enable_sort?.
	With a page key the relationship's result becomes a page object (offset or keyset, matching top-level pagination shapes). Without page, bare limit/offset/filter/sort keep the plain array shape.
	page and bare limit/offset are mutually exclusive — pick one.
	Envelopes nest to any depth and respect allowed_loads/denied_loads.
	The JSON manifest (now version 1.1) exposes each resource's relationship capabilities under a new resources key for third-party integrations.

Other Notable Changes in 0.18.0
Generated TypeScript changes (mostly type-level; re-run codegen and recompile your frontend to see any impact):
	Filter types are operator-catalog-driven. Strings gain greaterThan/lessThan(OrEqual) and new contains/stringStartsWith/stringEndsWith operators; booleans gain in; arrays gain has. count/exists/list aggregates lose isNil (they are never nil) — client code filtering isNil on those aggregates must be updated. Sortable fields are now driven by Ash's sortable? flag.
	avg/max/min/first/sum aggregates are now typed T | null (they are nil with no related rows; the old non-null typing was wrong).

	Update actions' input parameter is now optional (input?:), matching Ash semantics; the JSON manifest reports "input": "optional" for update actions.
	Typed-map members holding embedded resources/structs now require nested field selection ({ field: [{ rows: [...] }] } instead of { field: ["rows"] }) and are properly typed in results. The runtime still accepts the old string form, so deployed clients keep working.
	Typed-controller route arguments now follow Ash argument semantics end-to-end: declared constraints (min_length, match, min/max, …) are validated at compile time and enforced at runtime (new 422s), strings are trimmed by default, and "" on a nilable string arg reaches your handler as nil.
	Zod/Valibot string schemas get min(1) from allow_empty?: false (the Ash default), now including nullable/optional strings. Declare constraints: [allow_empty?: true] where empty strings are valid.
	RPC configuration errors and warnings are raised when the manifest module compiles (not the domain). The error body still names the offending domain/resource/action. Verification is also stricter: show_metadata fields must exist on the action, and allowed_loads/denied_loads paths must resolve to real loadable fields — previously-silent typos in those options are now compile errors.
	Calculations returning a resource instance are classified __type: "Relationship" in resource schemas (previously "ComplexCalculation"). Field selection is unchanged; only code inspecting the __type metadata sees a difference.
	Generated field/type ordering is now alphabetical and deterministic — expect a large but purely cosmetic diff the first time you regenerate.
	Generated output now derives filter operators, input requiredness, aggregate nullability, and sortability from Ash's manifest generator, so an Ash version bump alone can change generated TypeScript.

0.16.0
Multi-File Output & Project-Root-Relative Import Paths
AshTypescript now generates multiple output files instead of a single monolithic file. Shared types and Zod schemas are extracted into dedicated files (ash_types.ts and ash_zod.ts) that both RPC and controller code import from.
Additionally, import_into_generated and typed_controller_import_into_generated file paths are now project-root-relative instead of JS-relative import paths. The codegen resolves the correct relative import path for each output file automatically.
What changed:
	Types and Zod schemas are no longer inlined in ash_rpc.ts — they live in separate files
	Two new config options auto-derive from output_file: types_output_file (→ ash_types.ts) and zod_output_file (→ ash_zod.ts)
	If you import types directly from the generated RPC file, update imports to use the new shared types file
	import_into_generated and typed_controller_import_into_generated use project-root-relative paths

Migration:
	Run mix ash_typescript.codegen — new files will be created alongside the existing output
	Update any TypeScript imports that referenced types from ash_rpc.ts to import from ash_types.ts instead
	If you use Zod schemas, update imports to use ash_zod.ts
	Update import paths from JS-relative to project-root-relative:# Before (JS-relative)
config :ash_typescript,
import_into_generated: [%{import_name: "RpcHooks", file: "./rpcHooks"}]

# After (project-root-relative)
config :ash_typescript,
import_into_generated: [%{import_name: "RpcHooks", file: "assets/js/rpcHooks.ts"}]


No changes are needed if you only import the RPC functions themselves (e.g., import { listTodos } from './ash_rpc').
Compile-Time Verification of public? Actions
Actions and relationship read actions referenced in typescript_rpc blocks are now verified to be public? true at compile time. Previously, non-public actions would silently generate types but fail at runtime. If you see new compile errors like "action :foo is not public?", set public? true on the action or remove it from the typescript_rpc block.
Features
	Zero-config TypeScript generation - Automatically generates types from Ash resources
	End-to-end type safety - Catch integration errors at compile time, not runtime
	Smart field selection - Request only needed fields with full type inference
	Nested relationship query options - Paginate, filter, sort, and slice has_many/many_to_many loads inside field selection
	RPC client generation - Type-safe function calls for all action types
	Get actions - Single record retrieval with get?, get_by, and not_found_error? options
	Phoenix Channel support - Generate channel-based RPC functions for real-time applications
	Lifecycle hooks - Inject custom logic before/after requests (auth, logging, telemetry, error tracking)
	Multitenancy ready - Automatic tenant parameter handling
	Advanced type support - Enums, unions, embedded resources, and calculations
	Action metadata support - Attach and retrieve additional context with action results
	Highly configurable - Custom endpoints, formatting, and output options
	Runtime validation - Zod schemas for runtime type checking and form validation
	Auto-generated filters - Type-safe filtering with comprehensive operator support
	Form validation - Client-side validation functions for all actions
	Typed queries - Pre-configured queries for SSR and optimized data fetching
	Flexible field formatting - Separate input/output formatters (camelCase, snake_case, etc.)
	Custom HTTP clients - Support for custom fetch functions and request options (axios, interceptors, etc.)
	Field/argument name mapping - Map invalid TypeScript identifiers to valid names

Quick Start
Get up and running in under 5 minutes:
# Basic installation
mix igniter.install ash_typescript

# Full-stack Phoenix + React setup
mix igniter.install ash_typescript --framework react

1. Add Resource Extension
defmodule MyApp.Todo do
  use Ash.Resource,
    domain: MyApp.Domain,
    extensions: [AshTypescript.Resource]

  typescript do
    type_name "Todo"
  end

  attributes do
    uuid_primary_key :id
    attribute :title, :string, allow_nil?: false, public?: true
    attribute :completed, :boolean, default: false, public?: true
  end

  actions do
    default_accept [:title, :completed]
    defaults [:read, :create, :update, :destroy]
  end
end
2. Configure Domain
defmodule MyApp.Domain do
  use Ash.Domain, extensions: [AshTypescript.Rpc]

  resources do
    resource MyApp.Todo
  end

  typescript_rpc do
    resource MyApp.Todo do
      rpc_action :list_todos, :read
      rpc_action :create_todo, :create
      rpc_action :get_todo, :read, get?: true
    end
  end
end
3. Generate Types & Use
mix ash.codegen --dev

import { listTodos, createTodo } from './ash_rpc';

// Fully type-safe API calls
const todos = await listTodos({
  fields: ["id", "title", "completed"],
  filter: { completed: { eq: false } }
});

const newTodo = await createTodo({
  fields: ["id", "title", "completed"],
  input: { title: "Learn AshTypescript" }
});
That's it! Your TypeScript frontend now has compile-time type safety for your Elixir backend.
For complete setup instructions, see the Installation Guide.
Documentation
Getting Started
	Installation - Complete installation and setup guide
	Your First RPC Action - Create your first type-safe API call
	Frontend Frameworks - React and other framework integrations

Guides
	CRUD Operations - Create, read, update, delete patterns
	Field Selection - Advanced field selection and nested relationships
	Querying Data - Pagination, sorting, and filtering
	Error Handling - Comprehensive error handling strategies
	Form Validation - Client-side validation with Zod schemas

Features
	Lifecycle Hooks - Inject custom logic (auth, logging, telemetry)
	Phoenix Channels - Real-time WebSocket-based RPC actions
	Multitenancy - Multi-tenant application support
	Action Metadata - Attach and retrieve action metadata
	RPC Action Options - Configure action behavior

Advanced
	Union Types - Type-safe union type handling
	Embedded Resources - Working with embedded data structures
	Custom Fetch Functions - Using custom HTTP clients and request options
	Custom Types - Create custom types with TypeScript integration
	Field Name Mapping - Map invalid field names to TypeScript

Reference
	Configuration - Complete configuration options
	Mix Tasks - Available Mix tasks and commands
	Troubleshooting - Common issues and solutions

Core Concepts
AshTypescript bridges the gap between Elixir and TypeScript by automatically generating type-safe client code:
	Resource Definition - Define Ash resources with attributes, relationships, and actions
	RPC Configuration - Expose specific actions through your domain's RPC configuration
	Type Generation - Run mix ash.codegen to generate TypeScript types and RPC functions
	Frontend Integration - Import and use fully type-safe client functions in your TypeScript code

Type Safety Benefits
	Compile-time validation - TypeScript compiler catches API misuse before runtime
	Autocomplete support - Full IntelliSense for all resource fields and actions
	Refactoring safety - Rename fields in Elixir, get TypeScript errors immediately
	Living documentation - Generated types serve as up-to-date API documentation

Example Repository
Check out the AshTypescript Demo by Christian Alexander featuring:
	Complete Phoenix + React + TypeScript integration
	TanStack Query for data fetching
	TanStack Table for data display
	Best practices and patterns

Requirements
	Elixir 1.15 or later
	Ash 3.0 or later
	Phoenix (for RPC controller integration)
	Node.js 16+ (for TypeScript)

Contributing
Contributions are welcome! Please:
	Fork the repository
	Create a feature branch (git checkout -b feature/amazing-feature)
	Make your changes with tests
	Ensure all tests pass (mix test)
	Run code formatter (mix format)
	Commit your changes (git commit -m 'Add amazing feature')
	Push to the branch (git push origin feature/amazing-feature)
	Open a Pull Request

Please ensure:
	All tests pass
	Code is formatted with mix format
	Documentation is updated for new features
	Commits follow conventional commit format

License
This project is licensed under the MIT License - see the LICENSES/MIT.txt file for details.
Support
	Documentation: https://hexdocs.pm/ash_typescript
	GitHub Issues: https://github.com/ash-project/ash_typescript/issues
	Discord: Ash Framework Discord
	Forum: Elixir Forum - Ash Framework




  

    Installation

This guide walks you through installing AshTypescript in your Phoenix application.
Prerequisites
	Elixir 1.15 or later
	Phoenix application with Ash 3.27+
	Node.js 18+ (for TypeScript)

Interactive Installation (Recommended)
Run the installer and follow the interactive prompts:
mix igniter.install ash_typescript

You'll be asked to choose:
	Frontend framework — React, Vue, Svelte, SolidJS, or none
	Bundler — esbuild (Phoenix default) or Vite
	Package manager — npm or Bun
	Inertia.js — optional SSR support (esbuild only)

The installer sets up everything: dependencies, configuration, RPC controller, routes, framework entry points, and a landing page at /ash-typescript.
API-only backend? If your frontend lives in a separate project (e.g., a standalone Next.js or SvelteKit app) and you're only using Phoenix as an API, choose "None" when prompted for a framework. The installer will set up the RPC controller and routes without any frontend scaffolding. You can then point your external frontend at the generated TypeScript types — see Frontend Frameworks for details on meta-framework setups.
The framework options are for when you want to serve your frontend pages from the same Phoenix project.

Skipping Prompts
If you already know what you want, pass the options directly:
# React + esbuild
mix igniter.install ash_typescript --framework react

# Vue + Vite
mix igniter.install ash_typescript --framework vue --bundler vite

# Svelte + esbuild + Bun
mix igniter.install ash_typescript --framework svelte --bun

# React + Inertia.js SSR
mix igniter.install ash_typescript --framework react --inertia

# RPC only, no frontend framework
mix igniter.install ash_typescript --yes

Installer Options
	Option	Values	Default	Description
	--framework	react, vue, svelte, solid	prompted	Frontend framework
	--bundler	esbuild, vite	esbuild	Asset bundler
	--bun	flag	false	Use Bun instead of npm
	--inertia	flag	false	Add Inertia.js SSR (esbuild only)
	--yes	flag		Skip prompts, use defaults

What the Installer Creates
Always created:
	AshTypescript configuration in config/config.exs (including the required manifest key)
	Manifest module at lib/my_app/ash_typescript_manifest.ex
	RPC controller at lib/my_app_web/controllers/ash_typescript_rpc_controller.ex
	RPC routes (/rpc/run and /rpc/validate) in your router

With a framework:
	Framework entry point (assets/js/index.tsx or index.ts)
	Framework-specific build configuration (esbuild args or Vite plugins)
	SPA layout (spa_root.html.heex) and page controller
	Landing page at /ash-typescript with animated getting-started guide
	package.json with framework dependencies

With Inertia:
	Inertia.js dependency and configuration
	SSR entry point and esbuild profile
	Inertia layout, pipeline, and routes
	Inertia.SSR child in your application supervisor

Manual Installation
If you prefer manual setup, add to your mix.exs:
defp deps do
  [
    {:ash_typescript, "~> 0.18"}
  ]
end
Then run:
mix deps.get

1. Add Resource Extension
All resources accessible through TypeScript must use the AshTypescript.Resource extension:
defmodule MyApp.Todo do
  use Ash.Resource,
    domain: MyApp.Domain,
    # Any data layer works — Ets keeps this example self-contained.
    # In a real app you'd typically use AshPostgres.DataLayer.
    data_layer: Ash.DataLayer.Ets,
    extensions: [AshTypescript.Resource]

  typescript do
    type_name "Todo"
  end

  attributes do
    uuid_primary_key :id

    attribute :title, :string do
      allow_nil? false
      public? true
    end

    attribute :completed, :boolean do
      default false
      public? true
    end
  end

  actions do
    # create/update must accept the attributes clients are allowed to set
    defaults [:read, :destroy, create: [:title, :completed], update: [:title, :completed]]
  end
end
2. Configure Domain
Add the RPC extension to your domain and expose actions:
defmodule MyApp.Domain do
  use Ash.Domain, extensions: [AshTypescript.Rpc]

  typescript_rpc do
    resource MyApp.Todo do
      rpc_action :list_todos, :read
      rpc_action :get_todo, :read, get_by: [:id]
      rpc_action :create_todo, :create
      rpc_action :update_todo, :update
      rpc_action :destroy_todo, :destroy
    end
  end

  resources do
    resource MyApp.Todo
  end
end
3. Create RPC Controller
defmodule MyAppWeb.AshTypescriptRpcController do
  use MyAppWeb, :controller

  def run(conn, params) do
    result = AshTypescript.Rpc.run_action(:my_app, conn, params)
    json(conn, result)
  end

  def validate(conn, params) do
    result = AshTypescript.Rpc.validate_action(:my_app, conn, params)
    json(conn, result)
  end
end
4. Add Routes
scope "/", MyAppWeb do
  pipe_through :browser

  post "/rpc/run", AshTypescriptRpcController, :run
  post "/rpc/validate", AshTypescriptRpcController, :validate
end
5. Create the Manifest Module
AshTypescript needs an app-wide manifest module — the compile-time source of truth that both codegen and the runtime read from. Codegen raises without it.
# lib/my_app/ash_typescript_manifest.ex
defmodule MyApp.AshTypescriptManifest do
  use AshTypescript.Manifest, otp_app: :my_app
end
6. Configure AshTypescript
config :ash_typescript,
  manifest: MyApp.AshTypescriptManifest,
  output_file: "assets/js/ash_rpc.ts",
  run_endpoint: "/rpc/run",
  validate_endpoint: "/rpc/validate",
  input_field_formatter: :camel_case,
  output_field_formatter: :camel_case
Generate TypeScript Types
# Generate for all Ash extensions (includes AshTypescript)
mix ash.codegen

# Or generate only AshTypescript output
mix ash_typescript.codegen

Types can also be regenerated automatically in development: add AshPhoenix.Plug.CheckCodegenStatus to your endpoint (it shows an error page when generated files are stale), and optionally set config :ash_typescript, always_regenerate: true in config/dev.exs to have it silently rewrite the files instead.
Verify Installation
import { listTodos, createTodo } from './ash_rpc';

// If this compiles without errors, installation is complete!
Next Steps
	Your First RPC Action — Create and use your first type-safe API call
	Frontend Frameworks — Framework integration patterns and meta-framework SPAs
	Typed Controllers — Generate TypeScript helpers for controller routes
	Configuration Reference — Full configuration options



  

    Your First RPC Action

This guide walks you through making your first type-safe API call with AshTypescript. By the end, you'll understand the core concepts that make AshTypescript powerful.
Prerequisites
Complete the Installation guide first.
Understanding the Generated Code
After running mix ash.codegen, you'll have a TypeScript file (e.g., assets/js/ash_rpc.ts) containing:
	Type definitions for your Ash resources
	RPC functions for each exposed action
	Field selection types for type-safe queries
	Helper utilities like buildCSRFHeaders()

Making Your First Call
List Records
import { listTodos } from './ash_rpc';

async function fetchTodos() {
  const result = await listTodos({
    fields: ["id", "title", "completed"]
  });

  if (result.success) {
    console.log("Todos:", result.data);
  } else {
    console.error("Error:", result.errors);
  }
}
Key concept: Field Selection
The fields parameter specifies exactly which fields you want returned. This provides:
	Reduced payload size - only requested data is sent
	Better performance - Ash only loads what you need
	Full type safety - TypeScript knows the exact shape of your response

Create a Record
import { createTodo } from './ash_rpc';

async function addTodo(title: string) {
  const result = await createTodo({
    fields: ["id", "title", "completed"],
    input: {
      title: title
    }
  });

  if (result.success) {
    console.log("Created:", result.data);
    return result.data;
  } else {
    console.error("Failed:", result.errors);
    return null;
  }
}
Get a Single Record
The get_todo action was declared with get_by: [:id], so the generated function takes a getBy parameter:
import { getTodo } from './ash_rpc';

async function fetchTodo(id: string) {
  const result = await getTodo({
    fields: ["id", "title", "completed"],
    getBy: { id }
  });

  if (result.success) {
    console.log("Todo:", result.data);
  }
}
Including Relationships
One of AshTypescript's powerful features is nested field selection for relationships. Assuming your resource also defines user and tags relationships (to resources that are themselves exposed via RPC):
const result = await getTodo({
  fields: [
    "id",
    "title",
    {
      user: ["name", "email"],
      tags: ["name", "color"]
    }
  ],
  getBy: { id: "123" }
});

if (result.success) {
  console.log("Todo:", result.data.title);
  console.log("Created by:", result.data.user.name);
  console.log("Tags:", result.data.tags.map(t => t.name).join(", "));
}
TypeScript automatically infers the correct types for nested relationships.
Handling Errors
All RPC functions return a discriminated union with success: true or success: false:
const result = await createTodo({
  fields: ["id", "title"],
  input: { title: "New Todo" }
});

if (result.success) {
  // TypeScript knows result.data exists here
  const todo = result.data;
  console.log("Created:", todo.id);
} else {
  // TypeScript knows result.errors exists here
  result.errors.forEach(error => {
    console.error(`${error.message}`);

    // Field-specific errors include the field name
    if (error.fields.length > 0) {
      console.error(`  Fields: ${error.fields.join(', ')}`);
    }
  });
}
Adding Authentication
For requests that require authentication, pass headers:
import { listTodos, buildCSRFHeaders } from './ash_rpc';

// With CSRF protection (for browser-based apps)
const result = await listTodos({
  fields: ["id", "title"],
  headers: buildCSRFHeaders()
});

// With Bearer token authentication
const result = await listTodos({
  fields: ["id", "title"],
  headers: {
    "Authorization": "Bearer your-token-here"
  }
});

// Combining both
const result = await listTodos({
  fields: ["id", "title"],
  headers: {
    ...buildCSRFHeaders(),
    "Authorization": "Bearer your-token-here"
  }
});
Complete Example
Here's a complete example showing all CRUD operations:
import {
  listTodos,
  getTodo,
  createTodo,
  updateTodo,
  destroyTodo,
  buildCSRFHeaders
} from './ash_rpc';

const headers = buildCSRFHeaders();

// CREATE
const createResult = await createTodo({
  fields: ["id", "title"],
  input: { title: "Learn AshTypescript" },
  headers
});

if (!createResult.success) {
  console.error("Create failed:", createResult.errors);
  return;
}

const todoId = createResult.data.id;

// READ (single)
const getResult = await getTodo({
  fields: ["id", "title", "completed"],
  getBy: { id: todoId },
  headers
});

// READ (list)
const listResult = await listTodos({
  fields: ["id", "title", "completed"],
  headers
});

// UPDATE
const updateResult = await updateTodo({
  fields: ["id", "title", "completed"],
  identity: todoId,
  input: { title: "Mastered AshTypescript" },
  headers
});

// DELETE
const deleteResult = await destroyTodo({
  identity: todoId,
  headers
});
What's Next?
Now that you understand the basics, explore:
	CRUD Operations - Complete guide to all CRUD patterns
	Field Selection - Advanced field selection techniques
	Querying Data - Filtering, sorting, and pagination
	Error Handling - Comprehensive error handling strategies
	Frontend Frameworks - React, Vue, and other integrations



  

    Frontend Frameworks

AshTypescript works with any TypeScript-capable frontend. The installer handles setup for React, Vue, Svelte, and SolidJS with either esbuild or Vite. This guide covers usage patterns and more advanced setups.
Quick Start
The installer scaffolds a working setup with one command:
mix igniter.install ash_typescript --framework react
mix igniter.install ash_typescript --framework vue --bundler vite
mix igniter.install ash_typescript --framework svelte
mix igniter.install ash_typescript --framework solid --bundler vite

After installation, run mix phx.server and visit http://localhost:4000/ash-typescript.
Basic Usage
All frameworks use the same generated RPC functions. The only difference is how you call them from your component model.
React
import { useEffect, useState } from 'react';
import { listTodos, createTodo, buildCSRFHeaders } from './ash_rpc';

function TodoList() {
  const [todos, setTodos] = useState<
    Array<{ id: string; title: string; completed: boolean }>
  >([]);
  const headers = buildCSRFHeaders();

  useEffect(() => {
    listTodos({ fields: ["id", "title", "completed"], headers })
      .then(result => { if (result.success) setTodos(result.data); });
  }, []);

  return (
    <ul>
      {todos.map(todo => <li key={todo.id}>{todo.title}</li>)}
    </ul>
  );
}
Vue
<script setup lang="ts">
import { ref, onMounted } from 'vue';
import { listTodos, buildCSRFHeaders } from './ash_rpc';

const todos = ref<Array<{ id: string; title: string; completed: boolean }>>([]);
const headers = buildCSRFHeaders();

onMounted(async () => {
  const result = await listTodos({ fields: ["id", "title", "completed"], headers });
  if (result.success) todos.value = result.data;
});
</script>

<template>
  <ul>
    <li v-for="todo in todos" :key="todo.id">{{ todo.title }}</li>
  </ul>
</template>
Svelte
<script lang="ts">
  import { onMount } from 'svelte';
  import { listTodos, buildCSRFHeaders } from './ash_rpc';

  let todos: Array<{ id: string; title: string; completed: boolean }> = [];
  const headers = buildCSRFHeaders();

  onMount(async () => {
    const result = await listTodos({ fields: ["id", "title", "completed"], headers });
    if (result.success) todos = result.data;
  });
</script>

<ul>
  {#each todos as todo (todo.id)}
    <li>{todo.title}</li>
  {/each}
</ul>
SolidJS
import { createResource, For } from 'solid-js';
import { listTodos, buildCSRFHeaders } from './ash_rpc';

function TodoList() {
  const [todos] = createResource(async () => {
    const result = await listTodos({
      fields: ["id", "title", "completed"],
      headers: buildCSRFHeaders(),
    });
    return result.success ? result.data : [];
  });

  return (
    <ul>
      <For each={todos()}>{todo => <li>{todo.title}</li>}</For>
    </ul>
  );
}
Inertia.js (Full-Stack SSR)
For full-stack Phoenix applications with server-side rendering, the installer supports Inertia.js:
mix igniter.install ash_typescript --framework react --inertia
mix igniter.install ash_typescript --framework vue --inertia
mix igniter.install ash_typescript --framework svelte --inertia

This sets up SSR with Node.js, Inertia pipelines in your router, and typed page props via Typed Queries.
Meta-Framework SPAs (SvelteKit, Next.js, Nuxt, SolidStart)
For larger applications, you may want to use a full meta-framework like SvelteKit, Next.js, Nuxt, or SolidStart for your frontend while keeping Phoenix + Ash as your backend. This gives you file-based routing, code splitting, better dev tooling, and the full ecosystem of your chosen framework.
The approach is straightforward: configure the meta-framework for static output only (no server-side rendering), build it into a directory that Phoenix can serve, and add a catch-all route that serves the SPA's index.html.
How It Works
	The meta-framework lives inside your Phoenix project (e.g., in a sveltekit/ or frontend/ directory)
	AshTypescript generates types directly into the frontend's source tree, so imports work naturally
	Static adapter builds to priv/, where Phoenix serves the files
	A catch-all controller serves index.html for all SPA routes, letting the client-side router handle navigation
	RPC endpoints (/rpc/run, /rpc/validate) provide the typed API that the SPA consumes

This runs alongside your regular Phoenix assets — LiveView pages continue to work as normal on their own routes.
Configuration Pattern
AshTypescript config — point the output files into the meta-framework's source tree:
config :ash_typescript,
  output_file: "sveltekit/src/lib/generated/ashRpc.ts",
  types_output_file: "sveltekit/src/lib/generated/ashTypes.ts",
  run_endpoint: "/api/rpc/run",
  validate_endpoint: "/api/rpc/validate",
  input_field_formatter: :camel_case,
  output_field_formatter: :camel_case
Static adapter — configure the meta-framework to output static files with an SPA fallback:
// SvelteKit: svelte.config.js
import adapter from '@sveltejs/adapter-static';

export default {
  kit: {
    adapter: adapter({
      pages: '../priv/app',
      assets: '../priv/app',
      fallback: 'index.html',
    }),
  },
};
// Next.js: next.config.js
module.exports = {
  output: 'export',
  distDir: '../priv/app',
};
// Nuxt: nuxt.config.ts
export default defineNuxtConfig({
  ssr: false,
  nitro: {
    output: { publicDir: '../priv/app' },
  },
});
// SolidStart: app.config.ts
import { defineConfig } from '@solidjs/start/config';

export default defineConfig({
  server: { preset: 'static' },
  // output dir configured via Vinxi/Nitro
});
Phoenix endpoint — serve the built static files:
# In your endpoint.ex
plug Plug.Static,
  at: "/app",
  from: {:my_app, "priv/app"},
  gzip: true,
  only: ~w(_app assets fonts)
Catch-all route — serve index.html for all SPA paths:
# A simple SPA fallback controller
defmodule MyAppWeb.SpaFallbackController do
  use MyAppWeb, :controller

  def index(conn, _params) do
    conn
    |> put_resp_header("cache-control", "no-cache")
    |> send_file(200, Application.app_dir(:my_app, "priv/app/index.html"))
  end
end

# In router.ex — after your other routes
scope "/app", MyAppWeb do
  get "/", SpaFallbackController, :index
  get "/*path", SpaFallbackController, :index
end
Using the Generated Types
In your meta-framework, import the generated functions like any other module:
// SvelteKit example: src/routes/todos/+page.svelte
<script lang="ts">
  import { listTodos, createTodo } from '$lib/generated/ashRpc';

  // Full type safety — fields, filters, sorting all typed
  const result = await listTodos({
    fields: ["id", "title", { user: ["name"] }],
  });
</script>
Authentication
For SPAs that don't use Phoenix sessions, use Lifecycle Hooks to attach authentication headers (e.g., Bearer JWT) to every RPC request. Hooks are wired in at codegen time via config — point the config at a function you export, and every generated RPC function calls it before the request:
# config/config.exs
config :ash_typescript,
  rpc_action_before_request_hook: "RpcHooks.beforeRequest",
  import_into_generated: [%{import_name: "RpcHooks", file: "./rpcHooks"}]
// src/lib/rpcHooks.ts
import type { ActionConfig } from '$lib/generated/ashRpc';

export function beforeRequest(actionName: string, config: ActionConfig): ActionConfig {
  const token = localStorage.getItem('auth_token');
  if (!token) return config;
  return {
    ...config,
    headers: { Authorization: `Bearer ${token}`, ...config.headers },
  };
}
Development Workflow
During development, run both servers:
	Phoenix: mix phx.server (serves API + LiveView pages)
	Meta-framework: npm run dev in the frontend directory (Vite dev server with HMR)

The meta-framework's dev server proxies API requests to Phoenix. For production, just npm run build to output static files to priv/, and Phoenix serves everything.
CSRF Protection
For browser-based applications using Phoenix session authentication:
import { buildCSRFHeaders } from './ash_rpc';

const result = await listTodos({
  fields: ["id", "title"],
  headers: buildCSRFHeaders(),
});
The buildCSRFHeaders() function reads the CSRF token from the meta tag in your layout:
<meta name="csrf-token" content={get_csrf_token()} />
For token-based auth (JWT, API keys), use Lifecycle Hooks instead.
Next Steps
	CRUD Operations — Complete CRUD patterns
	Field Selection — Request exactly the fields you need
	Form Validation — Client-side validation with Zod
	Lifecycle Hooks — Global auth, logging, telemetry
	Typed Controllers — Generate typed route helpers



  

    CRUD Operations

This guide covers Create, Read, Update, and Delete operations using AshTypescript-generated RPC functions.
Overview
All CRUD operations follow a consistent pattern:
	Field selection using the fields parameter
	Type-safe input/output based on your Ash resources
	Explicit error handling with {success: true/false} return values
	Support for relationships and nested field selection

List/Read Operations
List Multiple Records
import { listTodos } from './ash_rpc';

const todos = await listTodos({
  fields: ["id", "title", "completed", "priority"],
  filter: { completed: { eq: false } },
  sort: ["-priority", "+createdAt"]
});

if (todos.success) {
  console.log("Found todos:", todos.data);
}
Get Single Record
import { getTodo } from './ash_rpc';

const todo = await getTodo({
  fields: ["id", "title", "completed", "priority"],
  input: { id: "todo-123" }
});

if (todo.success) {
  console.log("Todo:", todo.data);
}
Get by Specific Fields
Use get_by actions to lookup records by specific fields:
# Elixir configuration
rpc_action :get_user_by_email, :read, get_by: [:email]
const user = await getUserByEmail({
  getBy: { email: "user@example.com" },
  fields: ["id", "name", "email"]
});
Handling Not Found
Use not_found_error?: false to return null instead of an error:
# Elixir configuration
rpc_action :find_user, :read, get_by: [:email], not_found_error?: false
const user = await findUser({
  getBy: { email: "maybe@example.com" },
  fields: ["id", "name"]
});

if (user.success) {
  if (user.data) {
    console.log("Found:", user.data.name);
  } else {
    console.log("User not found");
  }
}
With Relationships
Include related data using nested field selection:
const todo = await getTodo({
  fields: [
    "id",
    "title",
    { user: ["name", "email"] }
  ],
  input: { id: "todo-123" }
});

if (todo.success) {
  console.log("Todo:", todo.data.title);
  console.log("Created by:", todo.data.user.name);
}
Calculated Fields
Request calculated fields computed by your Ash resource:
const todo = await getTodo({
  fields: [
    "id",
    "title",
    "dueDate",
    "isOverdue",      // Boolean calculation
    "daysUntilDue"    // Integer calculation
  ],
  input: { id: "todo-123" }
});
Create Operations
import { createTodo } from './ash_rpc';

const newTodo = await createTodo({
  fields: ["id", "title", "createdAt"],
  input: {
    title: "Learn AshTypescript",
    priority: "high",
    dueDate: "2024-01-01",
    userId: "user-id-123"
  }
});

if (newTodo.success) {
  console.log("Created todo:", newTodo.data);
} else {
  console.error("Failed to create:", newTodo.errors);
}
Update Operations
Update existing records using a separate identity parameter:
import { updateTodo } from './ash_rpc';

const updatedTodo = await updateTodo({
  fields: ["id", "title", "priority", "updatedAt"],
  identity: "todo-123",  // Identity as separate parameter
  input: {
    title: "Updated: Learn AshTypescript",
    priority: "urgent"
  }
});
Important: The identity parameter is separate from the input object. This ensures identity fields cannot be accidentally modified.
Update with Named Identities
Configure update actions to use named identities instead of the primary key:
# Elixir configuration
rpc_action :update_user_by_email, :update, identities: [:email]
const updated = await updateUserByEmail({
  identity: { email: "user@example.com" },
  input: { name: "New Name" },
  fields: ["id", "name"]
});
See RPC Action Options for detailed identity configuration.
Delete Operations
import { destroyTodo } from './ash_rpc';

const deletedTodo = await destroyTodo({
  identity: "todo-123"
});

if (deletedTodo.success) {
  console.log("Todo deleted successfully");
}
Delete with Named Identities
# Elixir configuration
rpc_action :destroy_user_by_email, :destroy, identities: [:email]
await destroyUserByEmail({
  identity: { email: "user@example.com" }
});
Error Handling
All RPC functions return a {success: true/false} structure:
const result = await createTodo({
  fields: ["id", "title"],
  input: { title: "New Todo", userId: "user-id-123" }
});

if (result.success) {
  console.log("Created:", result.data);
} else {
  result.errors.forEach(error => {
    console.error(`Error: ${error.message}`);
    if (error.fields.length > 0) {
      console.error(`Fields: ${error.fields.join(', ')}`);
    }
  });
}
See Error Handling for comprehensive error handling strategies.
Authentication and Headers
All RPC functions accept optional headers:
import { listTodos, buildCSRFHeaders } from './ash_rpc';

// With CSRF protection
const todos = await listTodos({
  fields: ["id", "title"],
  headers: buildCSRFHeaders()
});

// With Bearer token
const todos = await listTodos({
  fields: ["id", "title"],
  headers: {
    "Authorization": "Bearer your-token-here"
  }
});

// Combined
const todos = await listTodos({
  fields: ["id", "title"],
  headers: {
    ...buildCSRFHeaders(),
    "Authorization": "Bearer your-token-here"
  }
});
Complete Example
import {
  listTodos,
  getTodo,
  createTodo,
  updateTodo,
  destroyTodo,
  buildCSRFHeaders
} from './ash_rpc';

const headers = buildCSRFHeaders();

// 1. Create
const createResult = await createTodo({
  fields: ["id", "title", "createdAt"],
  input: { title: "Learn AshTypescript CRUD", priority: "high", userId: "user-123" },
  headers
});

if (!createResult.success) return;

const todoId = createResult.data.id;

// 2. Read (single)
const getResult = await getTodo({
  fields: ["id", "title", "priority", { user: ["name"] }],
  input: { id: todoId },
  headers
});

// 3. Read (list)
const listResult = await listTodos({
  fields: ["id", "title", "completed"],
  filter: { completed: { eq: false } },
  headers
});

// 4. Update
const updateResult = await updateTodo({
  fields: ["id", "title", "updatedAt"],
  identity: todoId,
  input: { title: "Mastered AshTypescript CRUD" },
  headers
});

// 5. Delete
const deleteResult = await destroyTodo({
  identity: todoId,
  headers
});
Next Steps
	Field Selection - Advanced field selection patterns
	Querying Data - Pagination, sorting, and filtering
	Error Handling - Comprehensive error handling
	RPC Action Options - Identity lookups, load restrictions
	Custom Fetch - Request customization and interceptors



  

    Field Selection

Field selection is a core concept in AshTypescript that lets you precisely specify which data you need from your Ash resources.
Why Field Selection?
	Reduced payload size - Only requested fields are returned
	Better performance - Ash only loads and processes requested data
	Full type safety - TypeScript infers exact return types based on selected fields
	Explicit data requirements - No over-fetching or under-fetching

Basic Field Selection
Simple Fields
import { getTodo } from './ash_rpc';

const todo = await getTodo({
  fields: ["id", "title", "completed", "priority"],
  input: { id: "todo-123" }
});

if (todo.success) {
  // TypeScript knows exact shape:
  // { id: string, title: string, completed: boolean, priority: string }
  console.log(todo.data.title);
}
Note: There is no "select all" option. This is intentional to prevent over-fetching and ensure explicit data requirements for full type-safety.
Nested Field Selection
Relationships
Select fields from related resources:
const todo = await getTodo({
  fields: [
    "id",
    "title",
    { user: ["name", "email", "avatarUrl"] }
  ],
  input: { id: "todo-123" }
});

if (todo.success) {
  console.log("Todo:", todo.data.title);
  console.log("Created by:", todo.data.user.name);
}
Multiple Relationships
const todo = await getTodo({
  fields: [
    "id",
    "title",
    {
      user: ["name", "email"],
      assignee: ["name", "email"],
      tags: ["name", "color"]
    }
  ],
  input: { id: "todo-123" }
});
Deep Nesting
Select fields from nested relationships:
const todo = await getTodo({
  fields: [
    "id",
    "title",
    {
      comments: [
        "id",
        "text",
        {
          author: [
            "name",
            { profile: ["bio", "avatarUrl"] }
          ]
        }
      ]
    }
  ],
  input: { id: "todo-123" }
});
Calculations
Basic Calculations
Request calculated fields computed by your Ash resource:
const todo = await getTodo({
  fields: [
    "id",
    "title",
    "completionPercentage",  // Calculated field
    "timeRemaining"          // Calculated field
  ],
  input: { id: "todo-123" }
});
Calculations Returning Complex Types
For calculations returning complex types (unions, embedded resources) without arguments, use nested syntax:
const todo = await getTodo({
  fields: [
    "id",
    {
      relatedItem: ["article", { article: ["id", "title"] }]
    }
  ],
  input: { id: "todo-123" }
});
Calculations with Arguments
Pass arguments to calculation fields:
const todo = await getTodo({
  fields: [
    "id",
    {
      priorityScore: {
        args: { multiplier: 2.5, includeSubtasks: true },
        fields: ["score", "rank", "category"]
      }
    }
  ],
  input: { id: "todo-123" }
});
Embedded Resources
Basic Embedded Resources
const todo = await getTodo({
  fields: [
    "id",
    { settings: ["theme", "notifications", "timezone"] }
  ],
  input: { id: "todo-123" }
});
Embedded Arrays
const todo = await getTodo({
  fields: [
    "id",
    { attachments: ["filename", "size", "url"] }
  ],
  input: { id: "todo-123" }
});

if (todo.success) {
  todo.data.attachments.forEach(attachment => {
    console.log(`${attachment.filename} (${attachment.size} bytes)`);
  });
}
Typed Maps Containing Resources
Typed map fields (maps with declared fields constraints) whose members hold embedded resources or resource structs require nested selection for those members — a plain string selects only the map's primitive members:
const todo = await getTodo({
  fields: [
    "id",
    // metadataReport is a typed map: { total: :integer, rows: array of embedded resources }
    { metadataReport: ["total", { rows: ["category", "priorityScore"] }] }
  ],
  input: { id: "todo-123" }
});
Selecting a composite member as a plain string ({ metadataReport: ["total", "rows"] }) is a TypeScript compile error — members holding resources need explicit field selection, exactly like embedded resources elsewhere.
Union Types
For union type fields, select fields from specific union members:
const todo = await getTodo({
  fields: [
    "id",
    {
      content: [
        "text",
        {
          textContent: ["text", "formatting"],
          imageContent: ["url", "caption"],
          videoContent: ["url", "thumbnail"]
        }
      ]
    }
  ],
  input: { id: "todo-123" }
});
See Union Types for detailed union type handling.
Load Restrictions
Actions can restrict which relationships/calculations clients can load using allowed_loads or denied_loads:
// If action has: allowed_loads: [:user]
const result = await listTodosLimited({
  fields: ["id", "title", { user: ["name"] }]  // OK
  // { comments: ["text"] }  // Would fail - not in allowed_loads
});
See RPC Action Options for configuring load restrictions.
Common Patterns
List vs Detail Views
// List view: minimal fields
async function fetchTodoList() {
  return await listTodos({
    fields: ["id", "title", "completed", "priority"]
  });
}

// Detail view: full fields with relationships
async function fetchTodoDetail(id: string) {
  return await getTodo({
    fields: [
      "id", "title", "description", "completed", "priority",
      "dueDate", "createdAt", "updatedAt",
      {
        user: ["name", "email", "avatarUrl"],
        comments: ["id", "text", { author: ["name"] }],
        tags: ["name", "color"]
      }
    ],
    input: { id }
  });
}
Reusable Field Definitions
Use satisfies with the generated fields type — it keeps the array mutable (as the RPC functions require) while preserving narrow result inference:
import { listTodos, type ListTodosFields } from './ash_rpc';

const TodoFields = {
  basic: ["id", "title", "completed"] satisfies ListTodosFields,

  withUser: [
    "id", "title", "completed",
    { user: ["name", "email"] }
  ] satisfies ListTodosFields,

  full: [
    "id", "title", "description", "completed", "priority",
    {
      user: ["name", "email", "avatarUrl"],
      tags: ["name", "color"]
    }
  ] satisfies ListTodosFields
};

// Usage
const todos = await listTodos({ fields: TodoFields.withUser });
Conditional Field Selection
type ViewMode = "list" | "grid" | "detail";

function getTodoFields(mode: ViewMode) {
  const baseFields = ["id", "title", "completed"];

  switch (mode) {
    case "list":
      return [...baseFields, { user: ["name"] }];
    case "grid":
      return [...baseFields, "priority", { tags: ["color"] }];
    case "detail":
      return [
        ...baseFields,
        "description", "priority", "dueDate",
        {
          user: ["name", "email"],
          comments: ["id", "text", { author: ["name"] }]
        }
      ];
  }
}
Next Steps
	Querying Data - Pagination, sorting, and filtering
	Typed Queries - Predefined field selections for SSR
	RPC Action Options - Load restrictions
	Union Types - Complex union type handling
	Embedded Resources - Embedded resource patterns



  

    Querying Data

This guide covers pagination, sorting, and filtering when working with AshTypescript RPC actions.
Pagination
AshTypescript supports both offset-based and keyset (cursor-based) pagination.
Offset-based Pagination
Use offset and limit for traditional page-based pagination:
import { listTodos } from './ash_rpc';

// First page
const page1 = await listTodos({
  fields: ["id", "title", "completed"],
  page: { offset: 0, limit: 20 }
});

if (page1.success) {
  console.log("Total items:", page1.data.count);
  console.log("Items:", page1.data.results);
  console.log("Has more:", page1.data.hasMore);
}

// Second page
const page2 = await listTodos({
  fields: ["id", "title", "completed"],
  page: { offset: 20, limit: 20 }
});
Response includes:
	results: Array of items for the current page
	count: Total number of items
	hasMore: Boolean indicating if more results exist

Keyset (Cursor-based) Pagination
For better performance with large datasets:
// First page
const page1 = await listTodos({
  fields: ["id", "title", "completed"],
  page: { limit: 20 }
});

if (page1.success && page1.data.hasMore) {
  // Next page using 'after' cursor
  const page2 = await listTodos({
    fields: ["id", "title", "completed"],
    page: { after: page1.data.nextPage, limit: 20 }
  });
}
Response includes:
	results: Array of items
	previousPage: Cursor for backwards pagination
	nextPage: Cursor for forwards pagination
	hasMore: Boolean indicating if more results exist

When to Use Each Type
	Pagination Type	Use When	Advantages
	Offset	Small/medium datasets, page numbers needed	Simple, direct page access
	Keyset	Large datasets, infinite scroll	Consistent performance, no skipped items

Optional vs Required Pagination
Actions can have required or optional pagination:
// Optional pagination - return type changes based on usage
const simpleResult = await listTodos({
  fields: ["id", "title"]
  // No page parameter - returns simple array
});

const paginatedResult = await listTodos({
  fields: ["id", "title"],
  page: { offset: 0, limit: 20 }
  // With page parameter - returns paginated response
});
TypeScript automatically infers the correct return type.
Sorting
Sort results using typed sort strings with direction prefixes. AshTypescript generates per-resource sort field types, so your IDE autocompletes valid field names and catches typos at compile time.
Type-Safe Sort Fields
For each resource, AshTypescript generates:
	A {Resource}SortField union type of all sortable field names
	A {resource}SortFields runtime const array for iteration

The sort parameter accepts SortString<TodoSortField> — a template literal type that allows bare field names or prefixed variants:
// Sort by priority descending
const byPriority = await listTodos({
  fields: ["id", "title", "priority"],
  sort: "-priority"       // Type-checked: "priority" must be a valid TodoSortField
});

// Sort by created date ascending
const byDate = await listTodos({
  fields: ["id", "title", "createdAt"],
  sort: "+createdAt"      // Autocompleted by your IDE
});

// sort: "-nonExistent"   // TypeScript error: not a valid TodoSortField
Sort syntax:
	fieldName or +fieldName: ascending order
	-fieldName: descending order
	++fieldName: ascending, nulls first
	--fieldName: descending, nulls first

Multiple Sort Fields
Pass an array for multi-field sorting:
// Sort by priority (desc), then by title (asc)
const sorted = await listTodos({
  fields: ["id", "title", "priority"],
  sort: ["-priority", "+title"]   // Each element is type-checked
});
Disabling Client-Side Sorting
Use enable_sort?: false when the server should control ordering:
typescript_rpc do
  resource MyApp.Todo do
    # Standard action with sorting
    rpc_action :list_todos, :read

    # Server-controlled order - no client sorting
    rpc_action :list_ranked_todos, :read, enable_sort?: false
  end
end
When disabled:
	The sort parameter is not included in TypeScript types
	Any sort sent by client is silently ignored
	Filtering and pagination remain available

// With enable_sort?: false
const rankedTodos = await listRankedTodos({
  fields: ["id", "title", "rank"],
  filter: { status: { eq: "active" } },  // Still available
  page: { limit: 20 }                    // Still available
  // sort: "-rank"                       // Not available in types
});
Filtering
Filter results using type-safe filter objects.
Basic Filters
// Filter by completed status
const completedTodos = await listTodos({
  fields: ["id", "title", "completed"],
  filter: { completed: { eq: true } }
});

// Filter using "in" operator
const highPriorityTodos = await listTodos({
  fields: ["id", "title", "priority"],
  filter: { priority: { in: ["high", "urgent"] } }
});
Comparison Operators
// Find overdue tasks
const overdueTodos = await listTodos({
  fields: ["id", "title", "dueDate"],
  filter: {
    dueDate: { lessThan: new Date().toISOString() }
  }
});
Available operators:
	eq, notEq: Equals, not equals
	in: Value in array
	greaterThan, greaterThanOrEqual: Greater than (numbers, dates, strings)
	lessThan, lessThanOrEqual: Less than (numbers, dates, strings)
	isNil: Check for null/nil values (boolean)
	contains, stringStartsWith, stringEndsWith: Substring matching (strings)
	has: Array contains a value (array fields)

The exact operator set per field is derived from the field's type and generated into each resource's FilterInput type — your editor's autocomplete shows what's available. Note that isNil is not offered on fields that can never be nil, such as count/exists/list aggregates.
Logical Operators
// AND: High priority AND not completed
const activePriority = await listTodos({
  fields: ["id", "title"],
  filter: {
    and: [
      { priority: { in: ["high", "urgent"] } },
      { completed: { eq: false } }
    ]
  }
});

// OR: Completed OR high priority
const completedOrPriority = await listTodos({
  fields: ["id", "title"],
  filter: {
    or: [
      { completed: { eq: true } },
      { priority: { eq: "high" } }
    ]
  }
});

// NOT: Exclude completed
const incomplete = await listTodos({
  fields: ["id", "title"],
  filter: {
    not: [{ completed: { eq: true } }]
  }
});
Null Checks with isNil
Use isNil to filter for null or non-null values:
// Find todos without a due date
const noDueDate = await listTodos({
  fields: ["id", "title"],
  filter: { dueDate: { isNil: true } }
});

// Find todos that have a due date set
const hasDueDate = await listTodos({
  fields: ["id", "title", "dueDate"],
  filter: { dueDate: { isNil: false } }
});
The isNil operator is available on nullable fields and accepts a boolean value.
Filtering on Aggregates
Aggregates (count, sum, avg, etc.) are filterable just like regular fields:
// Find todos with highly-rated comments
const popularTodos = await listTodos({
  fields: ["id", "title"],
  filter: {
    commentCount: { greaterThan: 10 }
  }
});
Filtering on Relationships
// Filter by related user's name
const johnsTodos = await listTodos({
  fields: ["id", "title", { user: ["name"] }],
  filter: {
    user: { name: { eq: "John Doe" } }
  }
});
Disabling Client-Side Filtering
Use enable_filter?: false when filtering should be server-controlled:
typescript_rpc do
  resource MyApp.Todo do
    # Standard action with filtering
    rpc_action :list_todos, :read

    # Server applies filtering via action arguments
    rpc_action :list_recent_todos, :list_recent, enable_filter?: false
  end
end
When disabled:
	The filter parameter is not included in TypeScript types
	Filter types for this action are not generated
	Any filter sent by client is silently ignored

// With enable_filter?: false - use action arguments instead
const recentTodos = await listRecentTodos({
  fields: ["id", "title"],
  input: { daysBack: 14 },  // Server-side filtering via argument
  sort: "-createdAt"        // Sorting still available
});
Disabling Both Sorting and Filtering
# Curated list with server-controlled order and filtering
rpc_action :list_curated_todos, :read,
  enable_filter?: false,
  enable_sort?: false
Combining All Features
const result = await listTodos({
  fields: ["id", "title", "priority", "dueDate", "completed"],
  filter: {
    and: [
      { completed: { eq: false } },
      { priority: { in: ["high", "urgent"] } }
    ]
  },
  sort: ["-priority", "+dueDate"],
  page: { offset: 0, limit: 20 }
});

if (result.success) {
  console.log(`Showing ${result.data.results.length} of ${result.data.count}`);
}
Custom Filtering with Action Arguments
For advanced filtering (text search, pattern matching), use action arguments:
# In your Ash resource (Ash.Query.filter/2 is a macro — require it first,
# e.g. `require Ash.Query` at the top of the module)
read :read do
  argument :search, :string, allow_nil?: true

  prepare fn query, _context ->
    case Ash.Query.get_argument(query, :search) do
      nil -> query
      term -> Ash.Query.filter(query, contains(name, ^term) or contains(email, ^term))
    end
  end
end
// Use action argument for text search
const results = await listUsers({
  fields: ["id", "name", "email"],
  input: { search: "john" },
  filter: { active: { eq: true } }  // Combine with standard filters
});
Type Safety
Filter Field Arrays
For each resource, AshTypescript generates runtime arrays and union types of all filterable field names:
import type { TodoFilterField } from './ash_types';
import { todoFilterFields } from './ash_types';

// Runtime array for building dynamic filter UIs
todoFilterFields.forEach(field => {
  console.log(`Can filter by: ${field}`);
});

// Type-safe field reference
const field: TodoFilterField = "priority";  // Autocompleted by IDE
These include attributes, relationships, and aggregates that are filterable on the resource.
Filter Operators
All filter operators are fully type-safe:
const result = await listTodos({
  fields: ["id", "title"],
  filter: {
    priority: { eq: "invalid" }  // TypeScript error if not valid enum value
  }
});
Next Steps
	Field Selection - Advanced field selection patterns
	Typed Queries - Predefined queries for SSR
	RPC Action Options - Configure action behavior
	Error Handling - Handle query errors



  

    Typed Queries

Typed queries provide type-safe access to server-fetched data in full-stack Phoenix applications. When your Phoenix controller fetches data and passes it to the frontend as page props, typed queries ensure proper TypeScript types for that data.
When to Use Typed Queries
Typed queries are designed for full-stack web applications where your Phoenix backend serves your frontend directly. We recommend using Inertia.js with React or Svelte for this architecture—it provides seamless SSR, type-safe page props, and excellent developer experience.
The Problem: Passing Ash Data to Inertia
When using Inertia.js, Phoenix controllers pass data as props to your React/Svelte pages. Without typed queries, you face two problems:
Problem 1: JSON Encoding Errors
Ash resource structs contain internal metadata that cannot be serialized:
# This will FAIL with Jason encoding errors
def index(conn, _params) do
  todos = Ash.read!(MyApp.Todo)

  conn
  |> assign_prop(:todos, todos)  # Protocol.UndefinedError!
  |> render_inertia("TodoList")
end
The error: protocol Jason.Encoder not implemented for MyApp.Todo (a struct)
Problem 2: No Type Safety
Even if you manually convert to maps, your frontend has no type information:
<script lang="ts">
  interface Props {
    todos: any[];  // No type safety
  }

  let { todos }: Props = $props();
</script>
How Typed Queries Solve This
Typed queries define the field selection once in Elixir, then generate:
	Plain maps - Safe for JSON serialization
	A TypeScript result type - The exact shape of data returned
	A fields constant - For client-side re-fetching if needed

# Define once in your domain
typed_query :dashboard_todo, :read do
  ts_result_type_name "DashboardTodo"
  ts_fields_const_name "dashboardTodoFields"

  fields [:id, :title, :priority, %{user: [:name]}]
end
// Generated TypeScript
export type DashboardTodo = {
  id: string;
  title: string;
  priority: "low" | "medium" | "high";
  user: { name: string };
};

// (satisfies the fields type of the RPC action the typed query runs, e.g. ListTodosFields)
export const dashboardTodoFields = [
  "id", "title", "priority", { user: ["name"] }
] satisfies ListTodosFields;
Complete Inertia Example
Step 1: Define the Typed Query
defmodule MyApp.Domain do
  use Ash.Domain, extensions: [AshTypescript.Rpc]

  typescript_rpc do
    resource MyApp.Todo do
      rpc_action :list_todos, :read

      # Typed query for dashboard view
      typed_query :dashboard_todo, :read do
        ts_result_type_name "DashboardTodo"
        ts_fields_const_name "dashboardTodoFields"

        fields [
          :id,
          :title,
          :priority,
          :status,
          :completed,
          %{
            user: [:name, :avatar_url],
            tags: [:name, :color]
          }
        ]
      end

      # Typed query for list view (minimal fields for performance)
      typed_query :todo_list_item, :read do
        ts_result_type_name "TodoListItem"
        ts_fields_const_name "todoListItemFields"

        fields [:id, :title, :completed, :priority]
      end
    end
  end
end
Step 2: Use in Your Phoenix Controller
defmodule MyAppWeb.TodoController do
  use MyAppWeb, :controller

  def index(conn, _params) do
    # Use typed query - returns plain maps safe for JSON
    todos =
      case AshTypescript.Rpc.run_typed_query(
             :my_app,              # OTP app name (atom)
             :dashboard_todo,      # Typed query name
             %{},                  # Arguments (if any)
             conn                  # Connection (for actor/authorization)
           ) do
        %{"success" => true, "data" => data} -> data
        _ -> []
      end

    conn
    |> assign_prop(:todos, todos)  # ✅ Safe - plain maps
    |> render_inertia("TodoList")
  end
end
Important pattern matching:
	Response is a map with string keys, not a tuple
	Pattern match on %{"success" => true, "data" => data}
	NOT {:ok, data} (common mistake!)

Step 3: Use Generated Types in Your Page
Svelte example:
<script lang="ts">
  import type { DashboardTodo } from '$js/ash_rpc';

  interface Props {
    todos: DashboardTodo[];  // ✅ Type-safe!
  }

  let { todos }: Props = $props();
</script>

<ul>
  {#each todos as todo (todo.id)}
    <li>
      {todo.title}              <!-- ✅ Autocomplete works -->
      {todo.user.name}          <!-- ✅ Type-safe nested access -->
      {todo.priority}           <!-- ✅ TypeScript knows it's "low" | "medium" | "high" -->
    </li>
  {/each}
</ul>
React example:
import type { DashboardTodo } from '../ash_rpc';

interface Props {
  todos: DashboardTodo[];
}

export default function TodoList({ todos }: Props) {
  return (
    <ul>
      {todos.map(todo => (
        <li key={todo.id}>
          {todo.title}           {/* ✅ Autocomplete works */}
          {todo.user.name}       {/* ✅ Type-safe nested access */}
          {todo.priority}        {/* ✅ TypeScript knows it's "low" | "medium" | "high" */}
        </li>
      ))}
    </ul>
  );
}
Client-Side Re-fetching
The generated fields constant allows client-side re-fetching with the same shape:
<script lang="ts">
  import { listTodos, dashboardTodoFields, type DashboardTodo } from '$js/ash_rpc';

  interface Props {
    todos: DashboardTodo[];
  }

  let { todos: initialTodos }: Props = $props();
  let todos = $state(initialTodos);
  let loading = $state(false);

  async function refresh() {
    loading = true;
    const result = await listTodos({ fields: dashboardTodoFields });
    if (result.success) {
      todos = result.data;  // Same type as initial props
    }
    loading = false;
  }
</script>

<button onclick={refresh} disabled={loading}>
  {loading ? 'Refreshing...' : 'Refresh'}
</button>

<ul>
  {#each todos as todo (todo.id)}
    <li>{todo.title}</li>
  {/each}
</ul>
Passing Arguments
Use atom keys for arguments (you're in Elixir), wrapped in :input:
def show(conn, %{"id" => id}) do
  todo =
    case AshTypescript.Rpc.run_typed_query(
           :my_app,
           :todo_detail,
           %{input: %{id: id}},  # ✅ Atom keys, wrapped in :input
           conn
         ) do
      %{"success" => true, "data" => data} -> data
      _ -> nil
    end

  if todo do
    conn
    |> assign_prop(:todo, todo)
    |> render_inertia("TodoDetail")
  else
    conn
    |> put_flash(:error, "Todo not found")
    |> redirect(to: "/todos")
  end
end
Pagination
Use maps (not keyword lists) for pagination:
def index(conn, params) do
  page_opts = %{limit: 50}
  page_opts = if params["after"], do: Map.put(page_opts, :after, params["after"]), else: page_opts

  todos =
    case AshTypescript.Rpc.run_typed_query(
           :my_app,
           :todo_list,
           %{page: page_opts},
           conn
         ) do
      %{"success" => true, "data" => data} -> data
      _ -> []
    end

  # ...
end
Configuration Options
	Option	Required	Description
	ts_result_type_name	Yes	Name for the generated TypeScript result type
	ts_fields_const_name	Yes	Name for the generated fields constant
	fields	Yes	Pre-configured field selection array

Best Practices
1. Name Types by View/Purpose
Name your typed queries after where they're used:
# Good - describes the view/purpose
typed_query :dashboard_todo, :read do ...
typed_query :todo_list_item, :read do ...
typed_query :admin_todo_detail, :read do ...

# Avoid - describes content
typed_query :todo_with_user, :read do ...
typed_query :todo_full, :read do ...
2. Minimize Queries Per Page
When possible, design typed queries to fetch all needed data in a single call rather than making multiple queries:
# Good - single query with nested data
typed_query :todo_detail, :read do
  fields [
    :id, :title, :description, :completed,
    %{user: [:name, :email], comments: [:id, :text, %{author: [:name]}]}
  ]
end

# Avoid - multiple separate queries for the same page
# typed_query :todo_basic, :read do ...
# typed_query :todo_user, :read do ...
# typed_query :todo_comments, :read do ...
3. Never Create Custom Interfaces
Always use the generated types—never duplicate:
<!-- WRONG - Custom interface that can drift -->
<script lang="ts">
  interface Todo {
    id: string;
    title: string;
    user: { name: string };
  }

  interface Props {
    todos: Todo[];
  }
</script>

<!-- CORRECT - Use generated type -->
<script lang="ts">
  import type { DashboardTodo } from '$js/ash_rpc';

  interface Props {
    todos: DashboardTodo[];
  }
</script>
4. Match Server and Client Queries
If you support client-side re-fetching, use the same fields constant:
<script lang="ts">
  import { listTodos, dashboardTodoFields, type DashboardTodo } from '$js/ash_rpc';

  // Initial data from server (uses same typed query)
  interface Props {
    todos: DashboardTodo[];
  }

  let { todos: initialTodos }: Props = $props();
  let todos = $state(initialTodos);

  // Re-fetch uses same fields
  async function refresh() {
    const result = await listTodos({ fields: dashboardTodoFields });
    if (result.success) {
      todos = result.data;  // Guaranteed same shape
    }
  }
</script>
Common Mistakes
Using Ash.read Directly
# WRONG - Will cause Jason encoding errors
def index(conn, _params) do
  todos = Ash.read!(MyApp.Todo)

  conn
  |> assign_prop(:todos, todos)  # ERROR!
  |> render_inertia("TodoList")
end
Wrong Pattern Matching
# WRONG - Response is a map, not a tuple
case AshTypescript.Rpc.run_typed_query(:my_app, :todos, %{}, conn) do
  {:ok, data} -> data        # Will never match!
  {:error, _} -> []
end

# CORRECT
case AshTypescript.Rpc.run_typed_query(:my_app, :todos, %{}, conn) do
  %{"success" => true, "data" => data} -> data
  _ -> []
end
String Keys for Arguments
# WRONG - String keys for input
run_typed_query(:my_app, :todo_detail, %{"id" => id}, conn)

# CORRECT - Atom keys wrapped in :input
run_typed_query(:my_app, :todo_detail, %{input: %{id: id}}, conn)
Keyword Lists for Pagination
# WRONG - Keyword list
page_opts = [limit: 50, after: cursor]

# CORRECT - Map
page_opts = %{limit: 50, after: cursor}
Next Steps
	Field Selection - Dynamic field selection for RPC actions
	Querying Data - Filtering, sorting, pagination
	RPC Action Options - Load restrictions for shaping an action's loadable surface
	Frontend Frameworks - Framework-specific setup



  

    Error Handling

This guide covers error handling patterns for AshTypescript, including client-side handling and server-side customization.
Overview
All RPC functions return a discriminated union with success: true or success: false:
if (result.success) {
  // TypeScript knows result.data exists
  console.log(result.data);
} else {
  // TypeScript knows result.errors exists
  console.error(result.errors);
}
This approach provides:
	Explicit error handling - Forces handling both success and error cases
	Type safety - TypeScript knows the exact shape of each branch
	Predictable control flow - No unexpected thrown exceptions
	Rich error information - Structured errors with field paths and metadata

Error Structure
Each error in the errors array has this structure:
export type AshRpcError = {
  /** Machine-readable error type (e.g., "invalid_changes", "not_found") */
  type: string;
  /** Full error message (may contain template variables like %{key}) */
  message: string;
  /** Concise version of the message */
  shortMessage: string;
  /** Variables to interpolate into the message template */
  vars: Record<string, any>;
  /** List of affected field names (for field-level errors) */
  fields: string[];
  /** Path to the error location in the data structure */
  path: string[];
  /** Optional map with extra details */
  details?: Record<string, any>;
  /** Correlation ID, present on internal errors */
  errorId?: string;
}
Correlation IDs
When an error has no AshTypescript.Rpc.Error implementation, the details are
withheld from the client — the full exception and stacktrace go to the server
log instead, keyed by a generated UUID. That UUID is sent as errorId (and also
appears in message), so you can show it to the user and match their report to
the log entry:
if (!result.success) {
  const internal = result.errors.find(e => e.type === "internal_error");
  if (internal?.errorId) {
    showSupportDialog(`Something went wrong. Reference: ${internal.errorId}`);
  }
}
Validation errors don't carry an errorId — they're fully described by type,
message and fields, and nothing was withheld. To give every error an ID,
implement the protocol for your own error types and set one yourself.
Common Error Types
	Type	Description
	not_found	Resource or record not found
	required	Required field missing
	invalid_attribute	Invalid attribute value
	invalid_argument	Invalid action argument
	forbidden	Authorization failure
	forbidden_field	Field-level authorization failure
	invalid_changes	Invalid changeset
	load_not_allowed	Requested field not in allowed_loads
	load_denied	Requested field in denied_loads
	unknown_field	Unknown or inaccessible field
	unknown_error	Unexpected error
	authentication_failed	Sign-in failed (requires ash_authentication)
	invalid_token	Token was missing, expired or revoked (requires ash_authentication)

The last two are only produced when ash_authentication is a dependency of your
app; AshTypescript declares it as an optional dependency and implements the error
protocol for AshAuthentication.Errors.AuthenticationFailed and
AshAuthentication.Errors.InvalidToken when it is present. Without it those
exceptions never occur in the first place.
Basic Error Handling
import { createTodo } from './ash_rpc';

const result = await createTodo({
  fields: ["id", "title"],
  input: { title: "New Todo" }
});

if (result.success) {
  console.log("Created:", result.data);
} else {
  result.errors.forEach(error => {
    console.error(`${error.type}: ${error.message}`);
    if (error.fields.length > 0) {
      console.error(`Fields: ${error.fields.join(', ')}`);
    }
  });
}
Field-Specific Errors
Extract errors for specific fields:
function getFieldError(
  errors: AshRpcError[],
  fieldName: string
): AshRpcError | undefined {
  return errors.find(e => e.fields.includes(fieldName));
}

const result = await createTodo({
  fields: ["id", "title"],
  input: { title: "", dueDate: "invalid-date" }
});

if (!result.success) {
  const titleError = getFieldError(result.errors, "title");
  const dueDateError = getFieldError(result.errors, "dueDate");

  if (titleError) {
    setFieldError("title", titleError.message);
  }
  if (dueDateError) {
    setFieldError("dueDate", dueDateError.message);
  }
}
Error Categories
Categorize errors for different handling strategies:
type ErrorCategory = "validation" | "auth" | "not_found" | "network" | "other";

function categorizeError(error: AshRpcError): ErrorCategory {
  switch (error.type) {
    case "required":
    case "invalid_attribute":
    case "invalid_argument":
    case "invalid_changes":
      return "validation";

    case "unauthorized":
    case "forbidden":
    case "forbidden_field":
      return "auth";

    case "not_found":
      return "not_found";

    default:
      if (error.message.toLowerCase().includes("network")) {
        return "network";
      }
      return "other";
  }
}

// Usage
if (!result.success) {
  const categories = result.errors.map(categorizeError);

  if (categories.includes("auth")) {
    redirectToLogin();
  } else if (categories.includes("validation")) {
    showValidationErrors(result.errors);
  } else if (categories.includes("not_found")) {
    show404Page();
  }
}
Message Interpolation
Error messages may contain template variables. Interpolate them for display:
function interpolateMessage(error: AshRpcError): string {
  let message = error.message;
  if (error.vars) {
    Object.entries(error.vars).forEach(([key, value]) => {
      message = message.replace(`%{${key}}`, String(value));
    });
  }
  return message;
}

// Example: "Field %{field} is required" with vars: {field: "email"}
// Result: "Field email is required"
Placeholder names always match the keys in vars, whatever
output_field_formatter is configured — a multi-word variable is renamed in the
template and in vars together, so %{actionName} arrives alongside
vars.actionName under the default :camel_case. Looking up each vars key in
the message, as above, is therefore always sufficient.
The same holds for placeholders in details strings (such as suggestion), and
for typed controller route errors, which use this identical shape — see
Typed Controllers.
User-Friendly Messages
Transform technical errors into user-friendly messages:
function getUserMessage(error: AshRpcError): string {
  switch (error.type) {
    case "required":
      return `Please fill in the ${error.fields[0] || 'required'} field.`;
    case "not_found":
      return "The requested item could not be found.";
    case "forbidden":
      return "You don't have permission to perform this action.";
    case "load_not_allowed":
    case "load_denied":
      return "Some requested data is not available.";
    default:
      return "An error occurred. Please try again.";
  }
}
Retry Logic
Implement retry for transient failures:
async function withRetry<T>(
  fn: () => Promise<{ success: boolean; data?: T; errors?: AshRpcError[] }>,
  maxRetries = 3
): Promise<{ success: boolean; data?: T; errors?: AshRpcError[] }> {
  for (let attempt = 0; attempt <= maxRetries; attempt++) {
    const result = await fn();

    if (result.success) return result;

    // Only retry network errors
    const isRetryable = result.errors?.some(e =>
      e.message.toLowerCase().includes("network") ||
      e.message.toLowerCase().includes("timeout")
    );

    if (!isRetryable || attempt === maxRetries) return result;

    // Exponential backoff
    await new Promise(r => setTimeout(r, 1000 * Math.pow(2, attempt)));
  }

  return {
    success: false,
    errors: [{
      type: "max_retries",
      message: "Max retries exceeded",
      shortMessage: "Max retries exceeded",
      vars: {},
      fields: [],
      path: []
    }]
  };
}

// Usage
const result = await withRetry(() =>
  listTodos({ fields: ["id", "title"] })
);
Global Error Handling
For global error handling across all RPC calls, use Lifecycle Hooks instead of wrapper functions. Configure an afterRequest hook once, and it automatically runs after every RPC call:
# config/config.exs
config :ash_typescript,
  rpc_action_after_request_hook: "RpcHooks.afterRequest"
See Global Error Handling with Lifecycle Hooks below for the complete implementation.
Global Error Handling with Lifecycle Hooks
For global error handling (logging, monitoring, auth redirects), use Lifecycle Hooks. The afterRequest hook receives the result and can perform side effects:
# config/config.exs
config :ash_typescript,
  rpc_action_after_request_hook: "RpcHooks.afterRequest",
  import_into_generated: [
    %{import_name: "RpcHooks", file: "./rpcHooks"}
  ]
// rpcHooks.ts
import type { ActionConfig } from './ash_rpc';

export async function afterRequest(
  actionName: string,
  response: Response,
  result: any | null,
  config: ActionConfig
): Promise<void> {
  // Handle failed responses
  if (result === null) {
    console.error(`[RPC] ${actionName} failed:`, response.status);
    return;
  }

  // Handle application errors
  if (!result.success) {
    result.errors?.forEach((error: any) => {
      // Log to monitoring service
      console.error(`[RPC] ${actionName} error:`, error);

      // Global auth error handling
      if (error.type === "forbidden" || error.type === "unauthorized") {
        // Redirect to login, show session expired message, etc.
        window.location.href = "/login";
      }
    });
  }
}
This approach centralizes error handling without needing wrapper functions around every RPC call.
Custom Error Protocol
For custom Ash errors, implement the AshTypescript.Rpc.Error protocol:
defmodule MyApp.CustomError do
  use Splode.Error, fields: [:field, :reason], class: :invalid

  def message(error) do
    "Custom validation failed for #{error.field}: #{error.reason}"
  end
end

defimpl AshTypescript.Rpc.Error, for: MyApp.CustomError do
  def to_error(error) do
    %{
      message: "Field %{field} failed validation: %{reason}",
      short_message: "Validation failed",
      type: "custom_validation_error",
      vars: %{field: error.field, reason: error.reason},
      fields: [error.field],
      path: []
    }
  end
end
Phoenix Channel Errors
Channel-based RPC uses callbacks for error handling:
import { createTodoChannel } from './ash_rpc';

createTodoChannel({
  channel: myChannel,
  fields: ["id", "title"],
  input: { title: "New Todo" },

  resultHandler: (result) => {
    if (result.success) {
      console.log("Created:", result.data);
    } else {
      // Handle application errors
      result.errors.forEach(error => {
        console.error(`${error.type}: ${error.message}`);
      });
    }
  },

  errorHandler: (error) => {
    // Handle channel-level errors (connection issues)
    console.error("Channel error:", error);
  },

  timeoutHandler: () => {
    // Handle request timeout
    console.error("Request timed out");
  }
});
Best Practices
	Always handle both cases - Never assume success
	Log detailed errors - Log full error objects for debugging
	Show user-friendly messages - Transform technical errors for users
	Use field paths - Highlight specific fields with errors
	Implement retry logic - Retry transient network failures
	Handle auth errors globally - Redirect to login when needed

Next Steps
	Form Validation - Client-side validation with Zod
	Lifecycle Hooks - Global request/response handling
	Phoenix Channels - Real-time error handling
	Troubleshooting - Common issues and solutions



  

    Form Validation

AshTypescript provides two complementary validation mechanisms: client-side validation schemas (Zod or Valibot) for instant feedback and validation functions for server-side business logic.
Two-Layer Validation Strategy
For optimal user experience, combine both validation layers:
	Zod Schemas (client-side) - Instant feedback for type errors and basic constraints
	Validation Functions (server-side) - Business logic, database constraints, complex rules

import { createTodoZodSchema } from './ash_zod';
import { validateCreateTodo, createTodo } from './ash_rpc';

async function handleSubmit(formData: unknown) {
  // Layer 1: Instant client-side validation
  const zodResult = createTodoZodSchema.safeParse(formData);
  if (!zodResult.success) {
    return { success: false, errors: zodResult.error.issues };
  }

  // Layer 2: Server-side validation (only if Zod passes)
  const serverResult = await validateCreateTodo({ input: zodResult.data });
  if (!serverResult.success) {
    return serverResult;
  }

  // Both passed - submit the form
  return await createTodo({
    fields: ["id", "title"],
    input: zodResult.data
  });
}
Zod Schemas
Configuration
Enable Zod schema generation in your configuration:
config :ash_typescript,
  generate_zod_schemas: true,  # Enable Zod schema generation
  zod_import_path: "zod",
  zod_schema_suffix: "ZodSchema"
Generated Schemas
For each action, AshTypescript generates a Zod schema based on the action's arguments:
// Generated schema
export const createTodoZodSchema = z.object({
  title: z.string().min(1).max(100),
  description: z.string().optional(),
  priority: z.enum(["low", "medium", "high", "urgent"]).optional(),
  dueDate: z.string().datetime().optional(),
  tags: z.array(z.string()).optional()
});
Non-empty strings: string fields get min(1) (Valibot: minLength(1)) whenever the Ash type has allow_empty?: false — the default for :string — including nullable/optional fields. This is deliberate: the server would silently convert "" to nil on nullable fields, so rejecting "" client-side surfaces the problem instead of storing an unintended nil. If a field should genuinely accept empty strings, declare constraints: [allow_empty?: true] on the attribute/argument and the min(1) disappears.
Using Zod Schemas
Direct Validation
import { createTodoZodSchema } from './ash_zod';

const input = {
  title: "New Todo",
  priority: "high"
};

const result = createTodoZodSchema.safeParse(input);

if (result.success) {
  console.log("Valid input:", result.data);
} else {
  result.error.issues.forEach(issue => {
    console.error(`${issue.path.join('.')}: ${issue.message}`);
  });
}
With React Hook Form
import { createTodoZodSchema } from './ash_zod';
import { createTodo } from './ash_rpc';
import { useForm } from 'react-hook-form';
import { zodResolver } from '@hookform/resolvers/zod';
import { z } from 'zod';

type FormData = z.infer<typeof createTodoZodSchema>;

function TodoForm() {
  const { register, handleSubmit, formState: { errors } } = useForm<FormData>({
    resolver: zodResolver(createTodoZodSchema)
  });

  const onSubmit = async (data: FormData) => {
    const result = await createTodo({
      fields: ["id", "title"],
      input: data
    });

    if (result.success) {
      console.log("Created:", result.data);
    }
  };

  return (
    <form onSubmit={handleSubmit(onSubmit)}>
      <input {...register("title")} placeholder="Title" />
      {errors.title && <span className="error">{errors.title.message}</span>}

      <select {...register("priority")}>
        <option value="">Select priority</option>
        <option value="low">Low</option>
        <option value="medium">Medium</option>
        <option value="high">High</option>
      </select>
      {errors.priority && <span className="error">{errors.priority.message}</span>}

      <button type="submit">Create Todo</button>
    </form>
  );
}
Type Inference
import { z } from 'zod';
import { createTodoZodSchema } from './ash_zod';

// Infer TypeScript type from Zod schema
type CreateTodoInput = z.infer<typeof createTodoZodSchema>;

const input: CreateTodoInput = {
  title: "New Todo",
  priority: "high"
  // TypeScript enforces the schema structure
};
Validation Functions
Configuration
Enable validation function generation in your configuration:
config :ash_typescript,
  generate_validation_functions: true  # Enable validation functions
Using Validation Functions
Validation functions perform server-side validation without executing the action:
import { validateCreateTodo, createTodo } from './ash_rpc';

async function handleSubmit(formData) {
  // Validate on server
  const validation = await validateCreateTodo({ input: formData });

  if (!validation.success) {
    validation.errors.forEach(error => {
      const field = error.fields[0] || 'form';
      showFieldError(field, error.message);
    });
    return;
  }

  // Validation passed - submit
  const result = await createTodo({
    fields: ["id", "title"],
    input: formData
  });
}
Validation Response
type ValidationResult =
  | { success: true }
  | {
      success: false;
      errors: Array<{
        type: string;
        message: string;
        shortMessage: string;
        vars: Record<string, any>;
        fields: string[];
        path: string[];
        details?: Record<string, any>;
      }>;
    };
Real-time Validation with Phoenix Channels
For real-time feedback, use channel-based validation:
import { validateCreateTodoChannel } from './ash_rpc';

let validationTimeout: NodeJS.Timeout;

function onInputChange(channel: Channel, formData: unknown) {
  clearTimeout(validationTimeout);

  validationTimeout = setTimeout(() => {
    validateCreateTodoChannel({
      channel,
      input: formData,
      resultHandler: (result) => {
        if (result.success) {
          clearAllErrors();
        } else {
          result.errors.forEach(error => {
            showFieldError(error.fields[0], error.message);
          });
        }
      },
      errorHandler: (error) => console.error("Channel error:", error),
      timeoutHandler: () => console.log("Validation timeout")
    });
  }, 300);  // Debounce 300ms
}
Complete Form Example
Here's a complete React form with both validation layers:
import { useState } from 'react';
import { z } from 'zod';
import { createTodoZodSchema } from './ash_zod';
import {
  validateCreateTodo,
  createTodo,
  buildCSRFHeaders
} from './ash_rpc';

type FormData = z.infer<typeof createTodoZodSchema>;
type FieldErrors = Partial<Record<keyof FormData | 'form', string>>;

export function TodoForm({ onSuccess }: { onSuccess: () => void }) {
  const [formData, setFormData] = useState<FormData>({ title: '' });
  const [errors, setErrors] = useState<FieldErrors>({});
  const [isSubmitting, setIsSubmitting] = useState(false);

  const handleChange = (field: keyof FormData, value: string) => {
    setFormData(prev => ({ ...prev, [field]: value }));
    // Clear field error on change
    setErrors(prev => ({ ...prev, [field]: undefined }));
  };

  const handleSubmit = async (e: React.FormEvent) => {
    e.preventDefault();
    setErrors({});

    // Layer 1: Client-side Zod validation
    const zodResult = createTodoZodSchema.safeParse(formData);
    if (!zodResult.success) {
      const fieldErrors: FieldErrors = {};
      zodResult.error.issues.forEach(issue => {
        const field = issue.path[0] as keyof FormData;
        fieldErrors[field] = issue.message;
      });
      setErrors(fieldErrors);
      return;
    }

    setIsSubmitting(true);

    try {
      // Layer 2: Server-side validation
      const validation = await validateCreateTodo({
        input: zodResult.data,
        headers: buildCSRFHeaders()
      });

      if (!validation.success) {
        const fieldErrors: FieldErrors = {};
        validation.errors.forEach(error => {
          const field = (error.fields[0] || 'form') as keyof FormData | 'form';
          fieldErrors[field] = error.message;
        });
        setErrors(fieldErrors);
        return;
      }

      // Submit
      const result = await createTodo({
        fields: ["id", "title"],
        input: zodResult.data,
        headers: buildCSRFHeaders()
      });

      if (result.success) {
        onSuccess();
      } else {
        setErrors({ form: result.errors[0]?.message || 'Submission failed' });
      }
    } finally {
      setIsSubmitting(false);
    }
  };

  return (
    <form onSubmit={handleSubmit}>
      {errors.form && <div className="error-banner">{errors.form}</div>}

      <div className="field">
        <label htmlFor="title">Title</label>
        <input
          id="title"
          value={formData.title}
          onChange={e => handleChange('title', e.target.value)}
          disabled={isSubmitting}
        />
        {errors.title && <span className="error">{errors.title}</span>}
      </div>

      <div className="field">
        <label htmlFor="priority">Priority</label>
        <select
          id="priority"
          value={formData.priority || ''}
          onChange={e => handleChange('priority', e.target.value)}
          disabled={isSubmitting}
        >
          <option value="">Select...</option>
          <option value="low">Low</option>
          <option value="medium">Medium</option>
          <option value="high">High</option>
        </select>
        {errors.priority && <span className="error">{errors.priority}</span>}
      </div>

      <button type="submit" disabled={isSubmitting}>
        {isSubmitting ? 'Creating...' : 'Create Todo'}
      </button>
    </form>
  );
}
When to Use Each Layer
	Validation Layer	Use For	Benefits
	Zod (client)	Required fields, types, enums, length limits	Instant feedback, no network delay, works offline
	Server validation	Uniqueness, business rules, cross-field validation	Always current, catches all edge cases

Important: Zod schemas cannot represent all Ash validations. Complex validations, database constraints, and business rules only exist on the server. Always combine both layers.
Valibot Alternative
AshTypescript also supports Valibot as a lighter alternative to Zod. Enable it alongside or instead of Zod:
config :ash_typescript,
  generate_valibot_schemas: true,
  valibot_import_path: "valibot",
  valibot_schema_suffix: "ValibotSchema"
Valibot schemas use pipe-based composition instead of method chaining:
import { createTodoValibotSchema } from './ash_valibot';
import * as v from 'valibot';

const result = v.safeParse(createTodoValibotSchema, formData);
if (!result.success) {
  // Handle validation errors
}
Both Zod and Valibot can be enabled simultaneously — they generate into separate files (ash_zod.ts and ash_valibot.ts).
Configuration Reference
	Option	Type	Default	Description
	generate_zod_schemas	boolean	false	Generate Zod validation schemas
	zod_import_path	string	"zod"	Import path for Zod library
	zod_schema_suffix	string	"ZodSchema"	Suffix for schema names
	generate_valibot_schemas	boolean	false	Generate Valibot validation schemas
	valibot_import_path	string	"valibot"	Import path for Valibot library
	valibot_schema_suffix	string	"ValibotSchema"	Suffix for schema names
	generate_validation_functions	boolean	false	Generate server validation functions
	zod_mapping_overrides	list	[]	Override the Zod schema for a custom Ash type
	valibot_mapping_overrides	list	[]	Override the Valibot schema for a custom Ash type
	zod_import_into_generated	list	[]	Extra imports for the generated Zod schema file
	valibot_import_into_generated	list	[]	Extra imports for the generated Valibot schema file

Custom Ash types get their schema from their constraints (for Ash.Type.NewType)
or from their storage type (for hand-rolled types). See
Custom Types
for how to control that.
Next Steps
	Custom Types - Control schemas for custom Ash types
	Error Handling - Handle validation errors
	CRUD Operations - Complete CRUD patterns
	Phoenix Channels - Real-time validation
	Configuration Reference - All configuration options



  

    Typed Controllers

Typed controllers are a simple abstraction that generates ordinary Phoenix controllers from a declarative DSL. The same DSL also enables generating TypeScript path helpers and typed fetch functions, giving you end-to-end type safety for controller-style routes.
When to Use Typed Controllers
Typed controllers are especially useful for server-rendered pages or endpoints, for example with regards to cookie session management, and anything
else where an rpc action isn't a natural fit.
Quick Start
1. Define a Typed Controller
Create a module that uses AshTypescript.TypedController and define your routes. The preferred syntax uses HTTP verb shortcuts (get, post, patch, put, delete):
defmodule MyApp.Session do
  use AshTypescript.TypedController

  # `use AshTypescript.TypedController` imports nothing from Plug/Phoenix —
  # import what your handlers need (or fully qualify the calls)
  import Plug.Conn
  import Phoenix.Controller

  typed_controller do
    module_name MyAppWeb.SessionController

    get :auth do
      run fn conn, _params ->
        render(conn, "auth.html")
      end
    end

    post :login do
      argument :magic_link_token, :string, allow_nil?: false
      argument :remember_me, :boolean
      run fn conn, %{magic_link_token: token, remember_me: remember_me} ->
        case MyApp.Auth.get_user_from_magic_link_token(token) do
          {:ok, user} ->
            conn
            |> put_session(:user_id, user.id)
            |> redirect(to: "/dashboard")

          {:error, _} ->
            conn
            |> put_flash(:error, "Invalid token")
            |> redirect(to: "/auth")
        end
      end
    end

    get :logout do
      run fn conn, _params ->
        conn
        |> clear_session()
        |> redirect(to: "/auth")
      end
    end
  end
end
2. Add Routes to Your Phoenix Router
The module_name in the DSL determines the generated Phoenix controller module. Wire it into your router like any other controller:
defmodule MyAppWeb.Router do
  use Phoenix.Router

  scope "/auth" do
    pipe_through [:browser]

    get "/", SessionController, :auth
    post "/login", SessionController, :login
    get "/logout", SessionController, :logout
  end
end
3. Configure Code Generation
Add the typed controller configuration to your config/config.exs:
config :ash_typescript,
  typed_controllers: [MyApp.Session],
  router: MyAppWeb.Router,
  routes_output_file: "assets/js/routes.ts"
4. Generate TypeScript
Run the code generator:
mix ash.codegen
# or
mix ash_typescript.codegen

This generates a TypeScript file with path helpers and typed fetch functions:
// assets/js/routes.ts (auto-generated)

/**
 * Configuration options for typed controller requests
 */
export interface TypedControllerConfig {
  headers?: Record<string, string>;
  fetchOptions?: RequestInit;
  customFetch?: (
    input: RequestInfo | URL,
    init?: RequestInit,
  ) => Promise<Response>;
}

export async function executeTypedControllerRequest(
  url: string,
  method: string,
  actionName: string,
  body: string | undefined,
  config?: TypedControllerConfig,
): Promise<Response> {
  const processedConfig = config || {};
  const headers: Record<string, string> = {
    "Content-Type": "application/json",
    ...processedConfig.headers,
  };
  const fetchFunction = processedConfig.customFetch || fetch;
  const fetchInit: RequestInit = {
    ...processedConfig.fetchOptions,
    method,
    headers,
    ...(body !== undefined ? { body } : {}),
  };
  const response = await fetchFunction(url, fetchInit);
  return response;
}

export function authPath(): string {
  return "/auth";
}

export function loginPath(): string {
  return "/auth/login";
}

export type LoginInput = {
  magicLinkToken: string;
  rememberMe?: boolean;
};

export async function login(
  input: LoginInput,
  config?: TypedControllerConfig,
): Promise<Response> {
  return executeTypedControllerRequest(
    "/auth/login", "POST", "login", JSON.stringify(input), config,
  );
}

export function logoutPath(): string {
  return "/auth/logout";
}
5. Use in Your Frontend
import { authPath, login, logoutPath } from "./routes";

// GET routes generate path helpers
const authUrl = authPath(); // "/auth"

// POST/PATCH/PUT/DELETE routes generate typed async functions
const response = await login(
  { magicLinkToken: "my-token", rememberMe: true },
  { headers: { "X-CSRF-Token": csrfToken } },
);

const logoutUrl = logoutPath(); // "/auth/logout"
DSL Reference
typed_controller Section
	Option	Type	Required	Description
	module_name	atom	Yes	The Phoenix controller module to generate (e.g., MyAppWeb.SessionController)
	namespace	string	No	Default namespace for all routes in this controller. Can be overridden per-route.

Three Route Syntaxes
The DSL supports three ways to define routes:
Verb shortcuts (preferred) — the HTTP method is the entity name:
get :auth do
  run fn conn, _params -> render(conn, "auth.html") end
end

post :login do
  run fn conn, _params -> handle_login(conn) end
  argument :code, :string, allow_nil?: false
end
Positional method arg — method as second argument to route:
route :logout, :post do
  run fn conn, _params -> handle_logout(conn) end
end
Default method — route without method defaults to :get:
route :home do
  run fn conn, _params -> render(conn, "home.html") end
end
Route Options
	Option	Type	Required	Default	Description
	name	atom	Yes	—	Controller action name (positional arg)
	method	atom	No	:get	HTTP method: :get, :post, :patch, :put, :delete. Implicit with verb shortcuts.
	run	fn/2 or module	Yes	—	Handler function or module
	description	string	No	—	JSDoc description in generated TypeScript
	deprecated	boolean or string	No	—	Mark as deprecated in TypeScript (true for default message, string for custom)
	see	list of atoms	No	[]	Related route names for JSDoc @see tags
	namespace	string	No	—	Namespace for this route (overrides controller-level namespace)
	zod_schema_name	string	No	—	Override generated Zod schema name (avoids collisions with RPC)
	valibot_schema_name	string	No	—	Override generated Valibot schema name (avoids collisions with RPC)

argument Options
	Option	Type	Required	Default	Description
	name	atom	Yes	—	Argument name (positional arg)
	type	Ash type	Yes	—	Any Ash type: :string, :boolean, :integer, a custom type module, or {:array, inner}
	constraints	keyword	No	[]	Type constraints (e.g. min_length, match, min, max). Validated against Ash.Type.constraints/1 at compile time — invalid constraints are compile errors — and enforced at runtime like Ash action arguments
	allow_nil?	boolean	No	true	If false, argument is required
	default	any	No	—	Default value

Route Handlers
Inline Functions
The simplest approach — define the handler directly in the DSL:
get :auth do
  run fn conn, _params ->
    render(conn, "auth.html")
  end
end
Handler Modules
For more complex logic, implement the AshTypescript.TypedController.Route behaviour:
defmodule MyApp.Handlers.Login do
  @behaviour AshTypescript.TypedController.Route

  @impl true
  def run(conn, %{magic_link_token: token}) do
    case MyApp.Auth.get_user_from_magic_link_token(token) do
      {:ok, user} ->
        conn
        |> Plug.Conn.put_session(:user_id, user.id)
        |> Phoenix.Controller.redirect(to: "/dashboard")

      {:error, _} ->
        conn
        |> Phoenix.Controller.put_flash(:error, "Invalid token")
        |> Phoenix.Controller.redirect(to: "/auth")
    end
  end
end
Then reference it in the DSL:
post :login do
  argument :magic_link_token, :string, allow_nil?: false
  run MyApp.Handlers.Login
end
Handlers must return a %Plug.Conn{} struct. Returning anything else results in a 500 error.
Request Handling
When a request hits a typed controller route, AshTypescript automatically:
	Strips Phoenix internal params (_format, action, controller, params starting with _)
	Normalizes camelCase param keys to snake_case
	Extracts only declared arguments (undeclared params are dropped)
	Validates required arguments (allow_nil?: false) — missing args produce 422 errors
	Casts values using Ash.Type.cast_input/3 — invalid values produce 422 errors
	Applies constraints using Ash.Type.apply_constraints/3 — violations (e.g. min_length, match, min/max) produce 422 errors. This follows Ash string semantics: strings are trimmed by default (trim?: true), and "" on a nilable string is normalized to nil (on a required string it produces a 422 "is required")
	Dispatches to the handler with atom-keyed params

Error Responses
Route errors use the same shape as RPC errors — the AshRpcError type described
in Error Handling — so one client-side handler works for
both. All keys are run through the configured output_field_formatter.
422 Unprocessable Entity (validation errors):
{
  "errors": [
    {
      "type": "required",
      "message": "is required",
      "shortMessage": "Required field",
      "vars": { "field": "code" },
      "fields": ["code"],
      "path": []
    },
    {
      "type": "invalid_argument",
      "message": "length must be greater than or equal to %{min}",
      "shortMessage": "Invalid argument",
      "vars": { "field": "username", "min": 3 },
      "fields": ["username"],
      "path": []
    }
  ]
}
All validation errors are collected in a single pass, so the client receives
every issue at once. An argument that violates several constraints produces one
error per violation.
As with RPC errors, message keeps its %{var} placeholders and vars carries
the values — interpolation is left to the client, so you can localize or reword
messages. See Message Interpolation.
500 Internal Server Error (handler doesn't return %Plug.Conn{}, or the
handler raised):
{
  "errors": [
    {
      "type": "internal_error",
      "message": "Route handler must return %Plug.Conn{}, got: {:ok, \"result\"}",
      "shortMessage": "Internal error",
      "vars": {},
      "fields": [],
      "path": []
    }
  ]
}
Generated TypeScript
GET Routes — Path Helpers
GET routes generate synchronous path helper functions:
get :auth do
  run fn conn, _params -> render(conn, "auth.html") end
end
export function authPath(): string {
  return "/auth";
}
GET Routes with Arguments — Query Parameters
Arguments on GET routes become query parameters:
get :search do
  argument :q, :string, allow_nil?: false
  argument :page, :integer
  argument :tags, {:array, :string}
  run fn conn, params -> render(conn, "search.html", params) end
end
export function searchPath(query: { q: string; page?: number | null; tags?: Array<string> | null }): string {
  const base = "/search";
  const searchParams = new URLSearchParams();
  searchParams.set("q", String(query.q));
  if (query?.page !== undefined && query?.page !== null) searchParams.set("page", String(query.page));
  if (query?.tags !== undefined && query?.tags !== null) query.tags.forEach((v) => searchParams.append("tags[]", String(v)));
  const qs = searchParams.toString();
  return qs ? `${base}?${qs}` : base;
}
Array arguments are serialized as repeated name[]= pairs so Plug.Conn.Query
rebuilds them as a list. Optional arguments are omitted when undefined or
null, so an explicit null never reaches the server as the string "null".
Mutation Routes — Typed Fetch Functions
POST, PATCH, PUT, and DELETE routes generate async fetch functions with typed inputs:
post :login do
  argument :code, :string, allow_nil?: false
  argument :remember_me, :boolean
  run fn conn, params -> handle_login(conn, params) end
end
export type LoginInput = {
  code: string;
  rememberMe?: boolean;
};

export async function login(
  input: LoginInput,
  config?: TypedControllerConfig,
): Promise<Response> {
  return executeTypedControllerRequest(
    "/auth/login", "POST", "login", JSON.stringify(input), config,
  );
}
The TypedControllerConfig interface and executeTypedControllerRequest helper are generated once at the top of the file and shared by all mutation functions. See Lifecycle Hooks for how hooks integrate with this helper.
Routes with Path Parameters
When a router path includes parameters (e.g., /organizations/:org_slug), they become a separate path parameter in the generated TypeScript. Every path parameter must have a matching argument in the route definition.
For GET routes, path params are interpolated into the path helper:
get :settings do
  argument :org_slug, :string
  run fn conn, _params -> render(conn, "settings.html") end
end
Router:
scope "/organizations/:org_slug" do
  get "/settings", OrganizationController, :settings
end
Generated TypeScript (default :object style):
export function settingsPath(path: { orgSlug: string }): string {
  return `/organizations/${path.orgSlug}/settings`;
}
When a GET route has both path params and additional arguments, the path params are placed in a path object and the remaining arguments become query parameters:
get :members do
  argument :org_slug, :string
  argument :role, :string
  argument :page, :integer
  run fn conn, params -> render(conn, "members.html", params) end
end
Router:
scope "/organizations/:org_slug" do
  get "/members", OrganizationController, :members
end
Generated TypeScript:
export function membersPath(
  path: { orgSlug: string },
  query?: { role?: string; page?: number }
): string {
  const base = `/organizations/${path.orgSlug}/members`;
  const searchParams = new URLSearchParams();
  if (query?.role !== undefined && query?.role !== null) searchParams.set("role", String(query.role));
  if (query?.page !== undefined && query?.page !== null) searchParams.set("page", String(query.page));
  const qs = searchParams.toString();
  return qs ? `${base}?${qs}` : base;
}
For mutation routes, path params are separated from the request body input:
patch :update_provider do
  argument :provider, :string
  argument :enabled, :boolean, allow_nil?: false
  argument :display_name, :string
  run fn conn, params -> handle_update(conn, params) end
end
Router:
patch "/providers/:provider", SessionController, :update_provider
Generated TypeScript:
export type UpdateProviderInput = {
  enabled: boolean;
  displayName?: string;
};

export async function updateProvider(
  path: { provider: string },
  input: UpdateProviderInput,
  config?: TypedControllerConfig,
): Promise<Response> {
  return executeTypedControllerRequest(
    `/auth/providers/${path.provider}`, "PATCH", "updateProvider",
    JSON.stringify(input), config,
  );
}
Path parameters are excluded from the input type and placed in the path parameter.
Function Parameter Order
Generated functions follow this parameter order:
	path (if route has path params): path: { param: Type }
	input (if route has non-path arguments): input: InputType
	config (always optional): config?: TypedControllerConfig

Multi-Mount Routes
When a controller is mounted at multiple paths, AshTypescript uses the Phoenix as: option to disambiguate:
scope "/admin", as: :admin do
  get "/auth", SessionController, :auth
  post "/login", SessionController, :login
end

scope "/app", as: :app do
  get "/auth", SessionController, :auth
  post "/login", SessionController, :login
end
Generated TypeScript uses scope prefixes:
// Admin scope
export function adminAuthPath(): string { return "/admin/auth"; }
export async function adminLogin(input: AdminLoginInput, config?: TypedControllerConfig): Promise<Response> { ... }

// App scope
export function appAuthPath(): string { return "/app/auth"; }
export async function appLogin(input: AppLoginInput, config?: TypedControllerConfig): Promise<Response> { ... }
If routes are mounted at multiple paths without unique as: options, codegen will raise an error with instructions to add them.
Base Path
When your frontend is deployed separately from the backend (e.g., a standalone SPA calling an API on a different domain), you can configure a base path that is prepended to all generated route URLs:
config :ash_typescript,
  typed_controller_base_path: "https://api.example.com"
Generated TypeScript:
const _basePath = "https://api.example.com";

export function authPath(): string {
  return `${_basePath}/auth`;
}

export async function login(
  input: LoginInput,
  config?: TypedControllerConfig,
): Promise<Response> {
  return executeTypedControllerRequest(
    `${_basePath}/auth/login`, "POST", "login", JSON.stringify(input), config,
  );
}
Runtime Expressions
For dynamic base paths (e.g., from environment variables or app config), use {:runtime_expr, "..."}:
config :ash_typescript,
  typed_controller_base_path: {:runtime_expr, "AppConfig.getBasePath()"}
This embeds the expression directly in the generated code:
const _basePath = AppConfig.getBasePath();

export function authPath(): string {
  return `${_basePath}/auth`;
}
This follows the same {:runtime_expr, "..."} pattern used by Dynamic RPC Endpoints.
When typed_controller_base_path is not set or is "" (the default), no _basePath variable is generated and paths remain as plain strings (e.g., "/auth").
Paths-Only Mode
If you only need path helpers (no fetch functions), use the :paths_only mode:
config :ash_typescript,
  typed_controller_mode: :paths_only
This generates only path helpers for all routes, skipping input types and async functions. Useful when you handle mutations via a different client library or directly with fetch.
Namespaces
Typed controllers support namespaces for organizing generated route helpers into separate files — the same concept as RPC namespaces.
Configuration
Set a default namespace at the controller level, and optionally override per-route:
defmodule MyApp.Session do
  use AshTypescript.TypedController

  import Phoenix.Controller

  typed_controller do
    module_name MyAppWeb.SessionController
    namespace "auth"  # Default namespace for all routes

    get :auth do
      run fn conn, _params -> render(conn, "auth.html") end
    end

    post :login do
      run fn conn, _params -> handle_login(conn) end
      argument :code, :string, allow_nil?: false
    end

    # This route goes into a different namespace
    get :profile do
      namespace "account"  # Overrides the controller-level "auth"
      run fn conn, _params -> render(conn, "profile.html") end
    end
  end
end
Precedence
Route-level namespace overrides controller-level. Routes without any namespace go into the main routes file.
Generated Output
With the example above, code generation produces:
	routes.ts — imports and re-exports from namespace files
	namespace/auth.ts — authPath, login, LoginInput, etc.
	namespace/account.ts — profilePath

JSDoc @see Tags
Use the see option to add cross-references between related routes:
post :login do
  see [:auth, :logout]
  argument :code, :string, allow_nil?: false
  run fn conn, params -> handle_login(conn, params) end
end
Generated TypeScript includes @see tags in the JSDoc comments:
/**
 * POST /auth/login
 * @see auth
 * @see logout
 */
export async function login(input: LoginInput, config?: TypedControllerConfig): Promise<Response> {
  ...
}
The @see tags reference route names using their formatted output names (camelCase by default).
Lifecycle Hooks
Lifecycle hooks let you intercept typed controller requests to add custom behavior like authentication headers, logging, or telemetry.
Configuration
config :ash_typescript,
  typed_controller_before_request_hook: "RouteHooks.beforeRequest",
  typed_controller_after_request_hook: "RouteHooks.afterRequest",
  typed_controller_hook_context_type: "RouteHooks.RouteHookContext",
  typed_controller_import_into_generated: [
    %{import_name: "RouteHooks", file: "./routeHooks"}
  ]
Hook Signatures
beforeRequest — called before the HTTP request, can modify config:
export async function beforeRequest(
  actionName: string,
  config: TypedControllerConfig,
): Promise<TypedControllerConfig> {
  // Add auth headers, set credentials, start timing, etc.
  return {
    ...config,
    fetchOptions: { ...config.fetchOptions, credentials: "include" },
  };
}
afterRequest — called after the HTTP request completes:
export async function afterRequest(
  actionName: string,
  response: Response,
  config: TypedControllerConfig,
): Promise<void> {
  // Log, measure timing, report errors, etc.
  console.log(`[${actionName}] status: ${response.status}`);
}
Hook Context
When hooks are enabled, the TypedControllerConfig interface includes an optional hookCtx field typed to your configured context type. This lets you pass per-request metadata (like timing flags or custom headers) through the request lifecycle:
await login(
  { code: "abc123" },
  {
    hookCtx: { enableLogging: true, enableTiming: true },
  },
);
Custom Imports
Use typed_controller_import_into_generated to add custom TypeScript imports to the generated routes file. This is typically used alongside lifecycle hooks:
config :ash_typescript,
  typed_controller_import_into_generated: [
    %{import_name: "RouteHooks", file: "./routeHooks"},
    %{import_name: "Analytics", file: "./analytics"}
  ]
Generated output:
import * as RouteHooks from "./routeHooks";
import * as Analytics from "./analytics";
Validation Schema Generation (Zod & Valibot)
When generate_zod_schemas: true is configured, every route with non-path arguments — mutations and GET routes alike — also generates a Zod validation schema:
export type LoginInput = {
  code: string;
  rememberMe?: boolean | null;
};

export const loginZodSchema = z.object({
  code: z.string().min(1),
  rememberMe: z.boolean().nullable().optional(),
});
When generate_valibot_schemas: true is configured, equivalent Valibot schemas are generated as well:
export const loginValibotSchema = v.object({
  code: v.pipe(v.string(), v.minLength(1)),
  rememberMe: v.optional(v.nullable(v.boolean())),
});
The schemas use the same zod_import_path/valibot_import_path and zod_schema_suffix/valibot_schema_suffix settings as RPC schemas, and are emitted into the shared schema files (ash_zod.ts / ash_valibot.ts) rather than the routes file.
If a route name collides with an RPC action name (both would generate the same schema constant), set zod_schema_name / valibot_schema_name on the route to rename its schemas.
For GET routes the schema validates the same query object the path helper takes, which makes it useful for validating a form before building the URL:
import { searchPath } from "./ash_routes";
import { searchZodSchema } from "./ash_zod";

const query = searchZodSchema.parse(formValues);
const url = searchPath(query);
Error Handling
Error Handler
Configure a custom error handler to transform validation errors before they are sent to the client:
config :ash_typescript,
  typed_controller_error_handler: {MyApp.ErrorHandler, :handle, []}
The handler is called for each error (both 422 validation errors and 500 server
errors). It receives the error map — atom-keyed, in the internal
%{type:, message:, short_message:, vars:, fields:, path:} shape — and a
context map containing the route name and source module:
defmodule MyApp.ErrorHandler do
  def handle(error, %{route: route_name, source_module: _module}) do
    # Transform, log, or filter errors
    # Return nil to suppress the error, or a modified error map
    error
    |> Map.put(:severity, "warning")
    |> Map.put(:route, route_name)
  end
end
Handlers run before field-name formatting, so use snake_case atom keys — any
key you add is formatted along with the rest (:severity is sent as
severity, :retry_after as retryAfter under the default :camel_case).
You can also pass a module implementing handle_error/2:
config :ash_typescript,
  typed_controller_error_handler: MyApp.ErrorHandler
Show Raised Errors
By default, unhandled exceptions in route handlers — and handlers that return something other than a %Plug.Conn{} — return a generic "Internal server error" message. For development, you can expose the actual error detail:
# config/dev.exs
config :ash_typescript,
  typed_controller_show_raised_errors: true
When enabled, 500 responses include the real exception message (or the inspected handler return value) instead of the generic one. Do not enable in production. Unexpected handler return values are always logged server-side regardless of this setting.
Configuration Reference
	Option	Type	Default	Description
	typed_controllers	list of modules	[]	TypedController modules to generate route helpers for
	router	module	nil	Phoenix router for path introspection
	routes_output_file	string	nil	Output file path (when nil, route generation is skipped)
	typed_controller_mode	:full or :paths_only	:full	Generation mode
	typed_controller_path_params_style	:object or :args	:object	Path params style (see below)
	typed_controller_base_path	string or {:runtime_expr, string}	""	Base URL prefix for all generated route URLs
	typed_controller_before_request_hook	string or nil	nil	Function called before requests
	typed_controller_after_request_hook	string or nil	nil	Function called after requests
	typed_controller_hook_context_type	string	"Record<string, any>"	TypeScript type for hook context
	typed_controller_import_into_generated	list of maps	[]	Custom imports for generated file
	typed_controller_error_handler	MFA tuple, module, or nil	nil	Custom error transformation handler
	typed_controller_show_raised_errors	boolean	false	Show exception messages and unexpected handler return values in 500 responses
	enable_controller_namespace_files	boolean	false	Generate separate files for namespaced routes
	controller_namespace_output_dir	string or nil	nil	Directory for namespace files (defaults to routes_output_file dir)

All three of typed_controllers, router, and routes_output_file must be configured for route generation to run.
Route helpers are part of AshTypescript's multi-file output architecture — shared types and Zod/Valibot schemas are generated into separate files that both RPC and controller code import from. See Configuration Reference — Multi-File Output for the full file layout.
Path Params Style
Controls how path parameters are represented in all generated TypeScript functions (GET path helpers, mutation path helpers, and mutation action functions):
	:object (default) — path params are wrapped in a path: { ... } object:
settingsPath(path: { orgSlug: string })
updateProvider(path: { provider: string }, input: UpdateProviderInput, config?)

	:args — path params are flat positional arguments:
settingsPath(orgSlug: string)
updateProvider(provider: string, input: UpdateProviderInput, config?)


Compile-Time Validation
AshTypescript validates typed controllers at compile time:
	Unique route names — no duplicates within a module
	Handlers present — every route must have a run handler
	Valid argument types — all types must be valid Ash types
	Valid names for TypeScript — route and argument names must not contain _1-style patterns or ? characters

Path parameters are also validated at codegen time:
	Every :param in the router path must have a matching DSL argument
	Always-present path params must have allow_nil?: false — if a path parameter exists at every mount of a route, it is always provided by the router and can never be nil
	Sometimes-present path params must have allow_nil?: true — if a route is mounted at multiple paths and a parameter only appears at some mounts, it will be nil at the others

# ✅ Correct — :provider is always a path param, so allow_nil?: false
get :provider_page do
  argument :provider, :string, allow_nil?: false
  run fn conn, _params -> render(conn, "provider.html") end
end

# ✅ Correct — :id is only a path param at /admin/pages/:id, nil at /app/pages
get :page do
  argument :id, :string  # allow_nil?: true (default) is correct here
  run fn conn, _params -> render(conn, "page.html") end
end
Next Steps
	Configuration Reference - Full configuration options
	Mix Tasks Reference - Code generation commands
	Troubleshooting - Common issues



  

    Typed Channels

AshTypescript can generate typed TypeScript event subscriptions from Ash PubSub publications. This enables type-safe handling of server-pushed events over Phoenix channels.
When to Use Typed Channels
Use AshTypescript.TypedChannel when your application pushes events to clients via Ash PubSub and you want typed payloads on the frontend.
	Use Case	Recommended Approach
	Server pushes events to clients (notifications, updates)	TypedChannel
	Client sends requests, server responds (CRUD, queries)	RPC Actions
	Client sends requests over WebSocket	Channel-based RPC
	Controller-style routes (Inertia, redirects)	Typed Controllers

Requirements
Typed channels require Ash >= 3.21.1, which introduced returns, public?, and calculation transform support on PubSub publications, as well as :auto-typed calculations as transforms.
Quick Start
1. Add PubSub publications with calculation transforms
The recommended way to get typed payloads is to use transform :some_calc on
publications, pointing to a resource calculation with :auto typing. Ash
automatically derives the returns type from the calculation expression, so
AshTypescript gets the type information it needs without manual returns
declarations.
defmodule MyApp.Post do
  use Ash.Resource,
    domain: MyApp.Domain,
    notifiers: [Ash.Notifier.PubSub]

  pub_sub do
    module MyAppWeb.Endpoint
    prefix "posts"

    publish :create, [:id],
      event: "post_created",
      public?: true,
      transform: :post_summary

    publish :update, [:id],
      event: "post_updated",
      public?: true,
      transform: :post_title
  end

  calculations do
    calculate :post_summary, :auto, expr(%{id: id, title: title}) do
      public? true
    end

    calculate :post_title, :auto, expr(title) do
      public? true
    end
  end

  # ... attributes, actions, etc.
end
You can also use explicit returns with an anonymous function transform, but
this requires manually keeping the type and transform in sync:
publish :create, [:id],
  event: "post_created",
  public?: true,
  returns: :map,
  constraints: [
    fields: [
      id: [type: :uuid, allow_nil?: false],
      title: [type: :string, allow_nil?: true]
    ]
  ],
  transform: fn notification ->
    %{id: notification.data.id, title: notification.data.title}
  end
2. Define your channel
A typed channel is a Phoenix channel that also uses the AshTypescript.TypedChannel DSL to declare which events get TypeScript types. Both use statements go in the same module — a compile warning is emitted if use Phoenix.Channel is missing, because the typed channel machinery hooks into the channel itself (see Payload formatting below).
defmodule MyAppWeb.OrgChannel do
  # Phoenix channel for runtime behavior
  use Phoenix.Channel

  # DSL for TypeScript codegen — declares which events to type
  use AshTypescript.TypedChannel

  typed_channel do
    topic "org:*"

    resource MyApp.Post do
      publish :post_created
      publish :post_updated
    end

    resource MyApp.Comment do
      publish :comment_created
    end
  end

  # Authorization — you own this logic (define authorized?/2 yourself)
  @impl true
  def join("org:" <> org_id, _payload, socket) do
    if authorized?(socket, org_id) do
      {:ok, socket}
    else
      {:error, %{reason: "unauthorized"}}
    end
  end

  # Handle incoming messages from the client (if needed)
  @impl true
  def handle_in("ping", _payload, socket) do
    {:reply, {:ok, %{message: "pong"}}, socket}
  end
end
Register the channel in your socket:
defmodule MyAppWeb.UserSocket do
  use Phoenix.Socket

  channel "org:*", MyAppWeb.OrgChannel

  @impl true
  def connect(params, socket, _connect_info) do
    {:ok, socket}
  end

  @impl true
  def id(_socket), do: nil
end
A single channel can subscribe to events from any number of resources. All events are merged into one typed events map. Event names must be unique across all resources in a channel.
3. Configure AshTypescript
# config/config.exs
config :ash_typescript,
  typed_channels: [MyAppWeb.OrgChannel],
  typed_channels_output_file: "assets/js/ash_typed_channels.ts"
4. Generate TypeScript
mix ash_typescript.codegen

5. Use in your frontend
import { createOrgChannel, onOrgChannelMessages, unsubscribeOrgChannel } from './ash_typed_channels';

// Create a branded channel instance
const channel = createOrgChannel(socket, orgId);
channel.join();

// Subscribe to events with full type safety
const refs = onOrgChannelMessages(channel, {
  post_created: (payload) => {
    // payload is typed as { id: UUID, title: string | null }
    console.log("New post:", payload.title);
  },
  post_updated: (payload) => {
    // payload is typed as string
    console.log("Updated title:", payload);
  },
});

// Cleanup when done
unsubscribeOrgChannel(channel, refs);
DSL Reference
typed_channel Section
	Option	Type	Required	Description
	topic	string	Yes	Phoenix channel topic pattern (e.g. "org:*")

resource Entity
Declares an Ash resource whose PubSub publications this channel subscribes to.
resource MyApp.Post do
  publish :post_created
  publish :post_updated
end
	Option	Type	Required	Description
	module	atom	Yes	Ash resource module (positional argument)

publish Entity
Declares a specific PubSub event to subscribe to.
	Option	Type	Required	Description
	event	atom/string	Yes	Event name matching a publication on the resource (positional argument)

The event name must match the event: option (or action name fallback) of a publication in the resource's pub_sub block.
Generated TypeScript
Types (in ash_types.ts)
For each configured channel, the following types are generated:
// Branded channel type - prevents mixing channel instances
export type OrgChannel = {
  readonly __channelType: "OrgChannel";
  on(event: string, callback: (payload: unknown) => void): number;
  off(event: string, ref: number): void;
  join(timeout?: number): unknown;
  leave(timeout?: number): unknown;
};

// Payload type aliases (one per event)
export type PostCreatedPayload = {id: UUID, title: string | null};
export type PostUpdatedPayload = string;
export type CommentCreatedPayload = unknown;

// Events map - maps event names to payload types
export type OrgChannelEvents = {
  post_created: PostCreatedPayload;
  post_updated: PostUpdatedPayload;
  comment_created: CommentCreatedPayload;
};

// Utility types for multi-subscribe and cleanup
export type OrgChannelHandlers = {
  [E in keyof OrgChannelEvents]?: (payload: OrgChannelEvents[E]) => void;
};
export type OrgChannelRefs = {
  [E in keyof OrgChannelEvents]?: number;
};
Functions (in typed channels output file)
// Factory - creates a branded channel instance
export function createOrgChannel(
  socket: { channel(topic: string, params?: object): unknown },
  suffix: string
): OrgChannel {
  return socket.channel(`org:${suffix}`) as OrgChannel;
}

// Single-event subscription (generic over event name)
export function onOrgChannelMessage<E extends keyof OrgChannelEvents>(
  channel: OrgChannel,
  event: E,
  handler: (payload: OrgChannelEvents[E]) => void
): number { ... }

// Multi-event subscription (subscribe to multiple events at once)
export function onOrgChannelMessages(
  channel: OrgChannel,
  handlers: OrgChannelHandlers
): OrgChannelRefs { ... }

// Cleanup (unsubscribe all refs)
export function unsubscribeOrgChannel(
  channel: OrgChannel,
  refs: OrgChannelRefs
): void { ... }
Topic Patterns
The topic string determines the factory function signature:
	Topic Pattern	Factory Signature	Usage
	"org:*" (wildcard)	createOrgChannel(socket, suffix)	createOrgChannel(socket, orgId)
	"global" (no wildcard)	createGlobalChannel(socket)	createGlobalChannel(socket)

Wildcard topics require a suffix parameter that replaces the *. The factory constructs the full topic string (e.g., org:${suffix}).
Payload Type Resolution
The TypeScript payload type is derived from the publication's returns type. When using transform :some_calc, Ash auto-populates returns from the calculation's type. You can also set returns explicitly.
	returns Value	TypeScript Type	How to Get It
	:string	string	calculate :my_calc, :auto, expr(name) or explicit returns: :string
	:integer	number	calculate :my_calc, :auto, expr(priority) or explicit returns: :integer
	:boolean	boolean	calculate :my_calc, :auto, expr(active == true) or explicit returns: :boolean
	:uuid	UUID	calculate :my_calc, :auto, expr(id) or explicit returns: :uuid
	:utc_datetime	UtcDateTime	Explicit returns: :utc_datetime
	:map with fields	{fieldName: type, ...}	calculate :my_calc, :auto, expr(%{id: id, name: name}) or explicit returns: :map with constraints
	Not set	unknown	Missing transform :calc and no explicit returns

Map types with :fields constraints generate plain object types without the __type/__primitiveFields metadata used by the RPC field-selection system.
Multi-Channel Payload Deduplication
When multiple channels are configured, payload type aliases are deduplicated by name. If two channels both subscribe to article_published from the same resource, only one ArticlePublishedPayload type is emitted in ash_types.ts.
If two different resources declare publications with the same event name but different returns types (whether auto-derived or explicit) and those resources appear in separate channels, codegen will raise an error:
Payload type name conflict detected across typed channels.
To fix this, rename the conflicting events to be unique, or ensure they return the same type.
Payload Formatting
The generated payload types use the configured output_field_formatter (e.g. conversation_id becomes conversationId with :camel_case), matching the rest of the generated TypeScript. To make the wire payload match, use AshTypescript.TypedChannel automatically intercepts every declared event (via Phoenix.Channel.intercept/1) and injects handle_out/3 clauses that format the broadcast payload — using the publication's returns type and the same type-driven formatter as RPC results — before pushing to the client.
Things to know:
	Formatting happens at the websocket boundary only. Elixir-side subscribers of the same PubSub topics (e.g. LiveViews) still receive the raw, untransformed payload.
	Your own intercept calls and handle_out/3 clauses are preserved — the typed events are merged into the intercept list, and no clause is injected for an event you already handle yourself, so your clause owns the push (and you are responsible for formatting that payload).
	If you do write your own handle_out/3 for a declared event, add it to your own intercept/1 list as well. Phoenix checks the intercept list at definition time, before AshTypescript merges the typed events in, so it otherwise prints a spurious "An intercept for event ... has not yet been defined" warning. Listing it twice is harmless — the lists are deduplicated.
	Intercepting disables Phoenix's fastlane optimization for the declared events: payloads are encoded once per subscriber instead of once per broadcast. This is the standard cost of Phoenix.Channel.intercept/1 and is usually negligible.
	Because the interception must live in the channel that serves the topic, the DSL module must itself be a Phoenix channel — a compile warning is emitted otherwise, and payloads would reach clients unformatted.

Frontend Usage Patterns
Single-Event Subscription
const ref = onOrgChannelMessage(channel, "post_created", (payload) => {
  // payload is PostCreatedPayload
  addPostToList(payload);
});

// Unsubscribe later
channel.off("post_created", ref);
Multi-Event Subscription
const refs = onOrgChannelMessages(channel, {
  post_created: (payload) => addPostToList(payload),
  post_updated: (payload) => updatePostTitle(payload),
  comment_created: (payload) => showNotification(payload),
});

// Unsubscribe all at once
unsubscribeOrgChannel(channel, refs);
With Svelte or React
// Svelte example
onMount(() => {
  const channel = createOrgChannel(socket, orgId);
  channel.join();

  const refs = onOrgChannelMessages(channel, {
    post_created: (payload) => posts = [...posts, payload],
  });

  return () => {
    unsubscribeOrgChannel(channel, refs);
    channel.leave();
  };
});
Compile-Time Verification
The DSL verifier checks your configuration at compile time:
	Check	Severity	What It Catches
	Event exists	Error	Declared event doesn't match any publication on the resource
	Unique events	Error	Same event name used across multiple resources in one channel
	public?: true	Warning	Publication not marked as public
	returns set	Warning	Publication missing returns — no transform :calc or explicit returns: (payload type becomes unknown)

Configuration
config :ash_typescript,
  typed_channels: [MyApp.OrgChannel, MyApp.ActivityChannel],
  typed_channels_output_file: "assets/js/ash_typed_channels.ts"
	Option	Type	Default	Description
	typed_channels	list(module)	[]	Modules using AshTypescript.TypedChannel
	typed_channels_output_file	string | nil	nil	Output file for channel functions (when nil, no file is generated)

Channel types are appended to ash_types.ts. Channel functions go into the separate typed_channels_output_file and import their types from ash_types.ts.
Next Steps
	Phoenix Channel-based RPC - Request/response RPC over channels
	Configuration Reference - All configuration options
	Lifecycle Hooks - Add hooks for logging and telemetry



  

    RPC Action Options

This guide covers all configuration options available for rpc_action declarations, including load restrictions, query controls, identity lookups, and more.
Overview
Each rpc_action accepts two required arguments and optional configuration:
rpc_action :function_name, :ash_action_name, options
	Argument	Description
	First	Name of the generated TypeScript function
	Second	Name of the Ash action to execute
	Options	Keyword list of configuration options

Load Restrictions
Control which relationships and calculations clients can request using allowed_loads and denied_loads.
Load restrictions shape the API surface of an action — they are not an authorization mechanism. Access control is handled by your Ash policies (including field policies), which apply to every load regardless of these options. Use load restrictions to keep an endpoint's loadable surface tight, most commonly to stop clients from requesting expensive loads (heavy aggregates, deep relationship trees) on actions that don't need them.
Both lists are validated at compile time: every entry must resolve to a loadable public field (relationship, calculation, aggregate, or embedded-resource attribute), with nested keywords checked against the relationship's destination resource. Typos fail compilation instead of silently never matching.
allowed_loads (Whitelist)
Only allow loading specific fields:
typescript_rpc do
  resource MyApp.Todo do
    # Only user and tags can be loaded
    rpc_action :list_todos, :read, allowed_loads: [:user, :tags]
  end
end
// Allowed
const result = await listTodos({
  fields: ["id", "title", { user: ["name"], tags: ["name"] }]
});

// Error: "comments" not in allowed_loads
const result = await listTodos({
  fields: ["id", "title", { comments: ["text"] }]
});
denied_loads (Blacklist)
Block specific fields while allowing all others:
typescript_rpc do
  resource MyApp.Todo do
    # Everything except the expensive aggregates can be loaded
    rpc_action :list_todos, :read, denied_loads: [:activity_stats, :full_history]
  end
end
// Allowed (user is not denied)
const result = await listTodos({
  fields: ["id", "title", { user: ["name"] }]
});

// Error: "activity_stats" is denied
const result = await listTodos({
  fields: ["id", "title", { activity_stats: ["total_events"] }]
});
Nested Load Restrictions
Restrict nested relationships using keyword list syntax:
typescript_rpc do
  resource MyApp.Todo do
    # Allow user, but only allow loading user's public_profile
    rpc_action :list_todos, :read,
      allowed_loads: [
        :tags,
        user: [:public_profile]
      ]
  end
end
// Allowed
const result = await listTodos({
  fields: [
    "id",
    { user: ["name", { public_profile: ["bio"] }] }
  ]
});

// Error: user.private_settings not allowed
const result = await listTodos({
  fields: [
    "id",
    { user: ["name", { private_settings: ["data"] }] }
  ]
});
TypeScript Type Generation
Load restrictions affect the generated TypeScript types. With allowed_loads, only the allowed fields appear in the field selection types:
rpc_action :list_todos, :read, allowed_loads: [:user]
// Generated type only includes "user" as a loadable field
// "comments", "tags", etc. are not available in autocomplete
const result = await listTodos({
  fields: ["id", "title", { user: ["name"] }]  // Only user is available
});
Error Responses
When a client requests a restricted field:
// With allowed_loads: [:user]
const result = await listTodos({
  fields: ["id", { comments: ["text"] }]  // "comments" not allowed
});

// Returns:
// {
//   success: false,
//   errors: [{
//     type: "load_not_allowed",
//     message: "Field 'comments' is not in the allowed loads list",
//     fields: ["comments"]
//   }]
// }
// With denied_loads: [:activity_stats]
const result = await listTodos({
  fields: ["id", { activity_stats: ["total_events"] }]
});

// Returns:
// {
//   success: false,
//   errors: [{
//     type: "load_denied",
//     message: "Field 'activity_stats' is denied",
//     fields: ["activity_stats"]
//   }]
// }
When to Use Each
	Option	Use When
	allowed_loads	An action only needs a small, known set of loadable fields
	denied_loads	Most fields are fine and you only need to block a few expensive ones

Best practice: Use allowed_loads when you want a lean endpoint with an explicit loadable surface. Use denied_loads when you only need to keep a few expensive loads off an action. In both cases, rely on Ash policies — not load restrictions — for access control.
Query Controls
enable_filter?
Disable client-side filtering:
typescript_rpc do
  resource MyApp.Todo do
    # Standard action with filtering
    rpc_action :list_todos, :read

    # Server controls filtering via action arguments
    rpc_action :list_recent_todos, :list_recent, enable_filter?: false
  end
end
When enable_filter?: false:
	The filter parameter is not included in TypeScript types
	Filter types for this action are not generated
	Any filter sent by client is silently ignored

// With enable_filter?: false
const result = await listRecentTodos({
  fields: ["id", "title"],
  input: { daysBack: 7 }  // Use action arguments for filtering
  // filter: { ... }      // Not available in types
});
enable_sort?
Disable client-side sorting:
typescript_rpc do
  resource MyApp.Todo do
    # Standard action with sorting
    rpc_action :list_todos, :read

    # Server controls ordering
    rpc_action :list_ranked_todos, :read, enable_sort?: false
  end
end
When enable_sort?: false:
	The sort parameter is not included in TypeScript types
	Any sort sent by client is silently ignored

// With enable_sort?: false
const result = await listRankedTodos({
  fields: ["id", "title", "rank"]
  // sort: "-rank"  // Not available in types
});
Combining Controls
# Fully server-controlled action
rpc_action :list_curated_todos, :read,
  enable_filter?: false,
  enable_sort?: false,
  allowed_loads: [:user]
Get Actions
get?
Constrain a read action to return a single record:
typescript_rpc do
  resource MyApp.User do
    rpc_action :get_current_user, :read, get?: true
  end
end
Uses Ash.read_one instead of Ash.read, returning a single record or error.
get_by
Look up a single record by specific fields:
typescript_rpc do
  resource MyApp.User do
    rpc_action :get_user_by_email, :read, get_by: [:email]
  end
end
const result = await getUserByEmail({
  getBy: { email: "user@example.com" },
  fields: ["id", "name", "email"]
});
not_found_error?
Control behavior when a get action finds no record:
typescript_rpc do
  resource MyApp.User do
    # Returns error when not found (default)
    rpc_action :get_user, :read, get_by: [:id]

    # Returns null when not found
    rpc_action :find_user, :read, get_by: [:email], not_found_error?: false
  end
end
// With not_found_error?: false
const result = await findUser({
  getBy: { email: "maybe@example.com" },
  fields: ["id", "name"]
});

if (result.success) {
  if (result.data) {
    console.log("Found:", result.data.name);
  } else {
    console.log("User not found");  // No error, just null
  }
}
Identity Lookups
Control how records are located for update and destroy actions.
Primary Key (Default)
rpc_action :update_user, :update
# Equivalent to: identities: [:_primary_key]
await updateUser({
  identity: "550e8400-e29b-41d4-a716-446655440000",
  input: { name: "New Name" },
  fields: ["id", "name"]
});
Named Identity
First define the identity on your resource:
defmodule MyApp.User do
  use Ash.Resource

  identities do
    identity :unique_email, [:email]
  end
end
Then configure the RPC action:
rpc_action :update_user_by_email, :update, identities: [:unique_email]
await updateUserByEmail({
  identity: { email: "user@example.com" },
  input: { name: "New Name" },
  fields: ["id", "name"]
});
Multiple Identities
Allow either primary key or named identity:
rpc_action :update_user, :update, identities: [:_primary_key, :unique_email]
// By primary key
await updateUser({
  identity: "550e8400-e29b-41d4-a716-446655440000",
  input: { name: "Via PK" },
  fields: ["id"]
});

// By email
await updateUser({
  identity: { email: "user@example.com" },
  input: { name: "Via Email" },
  fields: ["id"]
});
Actor-Scoped Actions
For actions that operate on the current actor:
# Action filters to current user
defmodule MyApp.User do
  actions do
    update :update_me do
      change relate_actor(:id)
    end
  end
end

# No identity needed
rpc_action :update_me, :update_me, identities: []
// No identity parameter - operates on authenticated user
await updateMe({
  input: { name: "My New Name" },
  fields: ["id", "name"]
});
Composite Identities
Identities spanning multiple fields:
identities do
  identity :by_tenant_user, [:tenant_id, :user_id]
end

rpc_action :update_subscription, :update, identities: [:by_tenant_user]
await updateSubscription({
  identity: {
    tenantId: "tenant-uuid",
    userId: "user-uuid"
  },
  input: { status: "active" },
  fields: ["id", "status"]
});
Metadata Fields
Expose action metadata to clients:
rpc_action :list_todos, :read, show_metadata: [:total_count, :has_more]
See Action Metadata for details.
Quick Reference
	Option	Type	Default	Description
	allowed_loads	list(atom | keyword)	nil	Whitelist of loadable fields
	denied_loads	list(atom | keyword)	nil	Blacklist of loadable fields
	enable_filter?	boolean	true	Enable client-side filtering
	enable_sort?	boolean	true	Enable client-side sorting
	get?	boolean	false	Return single record
	get_by	list(atom)	nil	Fields for single-record lookup
	not_found_error?	boolean	true	Error vs null on not found
	identities	list(atom)	[:_primary_key]	Allowed identity lookups
	show_metadata	list(atom) | false | nil	nil	Metadata fields to expose
	metadata_field_names	keyword	nil	Metadata field name mappings
	namespace	atom | string	nil	Organize action into namespace
	description	string	nil	Custom JSDoc description
	deprecated	boolean | string	nil	Mark as deprecated
	see	list(atom)	nil	Related actions for @see tags

Next Steps
	Querying Data - Filtering, sorting, pagination
	CRUD Operations - Update and destroy patterns
	Action Metadata - Exposing metadata to clients
	Field Selection - Field selection patterns
	Developer Experience - Namespaces, JSDoc, and manifest generation



  

    Phoenix Channel-based RPC Actions

AshTypescript can generate Phoenix channel-based RPC functions alongside the standard HTTP-based functions. This is useful for real-time applications that need to communicate over WebSocket connections.
Configuration
Enable channel function generation in your configuration:
# config/config.exs
config :ash_typescript,
  generate_phx_channel_rpc_actions: true,
  phoenix_import_path: "phoenix"  # customize if needed
Generated Channel Functions
When enabled, AshTypescript generates channel functions with the suffix Channel for each RPC action:
import { Channel } from "phoenix";
import { createTodo, createTodoChannel } from './ash_rpc';

// Standard HTTP-based function (always available)
const httpResult = await createTodo({
  fields: ["id", "title"],
  input: {
    title: "New Todo",
    userId: "user-123"
  }
});

// Channel-based function (generated when enabled)
createTodoChannel({
  channel: myChannel,
  fields: ["id", "title"],
  input: {
    title: "New Todo",
    userId: "user-123"
  },
  resultHandler: (result) => {
    if (result.success) {
      console.log("Todo created:", result.data);
    } else {
      console.error("Creation failed:", result.errors);
    }
  },
  errorHandler: (error) => {
    console.error("Channel error:", error);
  },
  timeoutHandler: () => {
    console.error("Request timed out");
  }
});
Setting up Phoenix Channels
Frontend Setup
First, establish a Phoenix channel connection:
import { Socket } from "phoenix";

const socket = new Socket("/socket", {
  params: { authToken: "your-auth-token" }
});

socket.connect();

const ashTypeScriptRpcChannel = socket.channel("ash_typescript_rpc:<user-id or something else unique>", {});
ashTypeScriptRpcChannel.join()
  .receive("ok", () => console.log("Connected to channel"))
  .receive("error", resp => console.error("Unable to join", resp));
Backend Channel Setup
To enable Phoenix Channel support for AshTypescript RPC actions, configure your Phoenix socket and channel handlers:
# In your my_app_web/channels/user_socket.ex or equivalent
defmodule MyAppWeb.UserSocket do
  use Phoenix.Socket

  channel "ash_typescript_rpc:*", MyAppWeb.AshTypescriptRpcChannel

  @impl true
  def connect(params, socket, _connect_info) do
    # AshTypescript assumes that socket.assigns.ash_actor & socket.assigns.ash_tenant are correctly set if needed.
    # This should be done during the socket connection setup, usually by decrypting the auth token sent by the client.
    # See https://hexdocs.pm/phoenix/channels.html#using-token-authentication for more information.
    {:ok, socket}
  end

  @impl true
  def id(_socket), do: nil  # Return a unique identifier if you need presence tracking
end

# In your my_app_web/channels/ash_typescript_rpc_channel.ex
defmodule MyAppWeb.AshTypescriptRpcChannel do
  use Phoenix.Channel

  @impl true
  def join("ash_typescript_rpc:" <> _user_id, _payload, socket) do
    {:ok, socket}
  end

  def handle_in("run", params, socket) do
    result =
      AshTypescript.Rpc.run_action(
        :my_app,
        socket,
        params
      )

    {:reply, {:ok, result}, socket}
  end

  def handle_in("validate", params, socket) do
    result =
      AshTypescript.Rpc.validate_action(
        :my_app,
        socket,
        params
      )

    {:reply, {:ok, result}, socket}
  end

  # Catch-all for unhandled messages
  @impl true
  def handle_in(event, payload, socket) do
    {:reply, {:error, %{reason: "Unknown event: #{event}", payload: payload}}, socket}
  end
end
Important Notes:
	Replace :my_app with your actual app's OTP application name (the first argument to run_action)
	The socket connection should set socket.assigns.ash_actor and socket.assigns.ash_tenant if your app uses authentication or multitenancy

Channel Function Features
Channel functions support all the same features as HTTP functions:
// Pagination with channels — the result narrows to the paginated shape,
// just like the HTTP functions
listTodosChannel({
  channel: ashTypeScriptRpcChannel,
  fields: ["id", "title", { user: ["name"] }],
  filter: { completed: { eq: false } },
  page: { limit: 10, offset: 0 },
  resultHandler: (result) => {
    if (result.success) {
      console.log("Todos:", result.data.results);
      console.log("Has more:", result.data.hasMore);
    }
  }
});

// Complex field selection
getTodoChannel({
  channel: ashTypeScriptRpcChannel,
  input: { id: "todo-123" },
  fields: [
    "id", "title", "description",
    {
      user: ["name", "email"],
      comments: ["text", { author: ["name"] }]
    }
  ],
  resultHandler: (result) => {
    // Fully type-safe result handling
  }
});
Error Handling
Channel functions provide the same error structure as HTTP functions:
createTodoChannel({
  channel: myChannel,
  fields: ["id", "title"],
  input: {
    title: "New Todo",
    userId: "user-123"
  },
  resultHandler: (result) => {
    if (result.success) {
      // result.data is fully typed based on selected fields
      console.log("Created:", result.data.title);
    } else {
      // Handle validation errors, etc.
      result.errors.forEach(error => {
        console.error(`Error: ${error.message}`);
        if (error.fields.length > 0) {
          console.error(`Fields: ${error.fields.join(', ')}`);
        }
      });
    }
  },
  errorHandler: (error) => {
    // Handle channel-level errors
    console.error("Channel communication error:", error);
  },
  timeoutHandler: () => {
    // Handle timeouts
    console.error("Request timed out");
  }
});
Next Steps
	Lifecycle Hooks - Add hooks for logging and telemetry
	Multitenancy - Tenant support with channels
	Error Handling - Comprehensive error handling patterns
	Configuration Reference - All channel configuration options



  

    Lifecycle Hooks

AshTypescript provides comprehensive lifecycle hooks for both HTTP and Phoenix Channel-based RPC actions. These hooks enable cross-cutting concerns like logging, telemetry, performance tracking, and error monitoring. HTTP hooks additionally support authentication header injection.
Table of Contents
	HTTP Lifecycle Hooks	Why Use HTTP Lifecycle Hooks?
	HTTP Configuration
	Hook Types: Actions vs Validations
	Hook Function Signatures
	beforeRequest Hook
	afterRequest Hook
	Config Precedence Rules
	Exception Handling
	Complete Working Example


	Channel Lifecycle Hooks	Why Use Channel Lifecycle Hooks?
	Key Differences from HTTP Hooks
	Channel Configuration
	Channel Hook Function Signatures
	beforeChannelPush Hook
	afterChannelResponse Hook
	Channel Config Precedence Rules
	Complete Channel Working Example


	Troubleshooting

HTTP Lifecycle Hooks
AshTypescript provides lifecycle hooks that let you inject custom logic before and after HTTP requests. These hooks enable cross-cutting concerns like authentication, logging, telemetry, performance tracking, and error monitoring.
Why Use HTTP Lifecycle Hooks?
Lifecycle hooks provide a centralized way to:
	Add authentication tokens - Automatically inject auth headers from localStorage
	Log requests and responses - Track API calls for debugging
	Measure performance - Time API calls and track latency
	Send telemetry - Report metrics to monitoring services
	Handle errors globally - Track errors in Sentry, Datadog, etc.
	Add correlation IDs - Track requests across distributed systems
	Add default headers - Set client version, request IDs, etc.
	Transform requests - Modify config before sending

HTTP Configuration
Configure lifecycle hooks in your application config:
# config/config.exs
config :ash_typescript,
  # Hook functions for RPC actions
  rpc_action_before_request_hook: "RpcHooks.beforeRequest",
  rpc_action_after_request_hook: "RpcHooks.afterRequest",

  # Hook functions for validation actions
  rpc_validation_before_request_hook: "RpcHooks.beforeValidationRequest",
  rpc_validation_after_request_hook: "RpcHooks.afterValidationRequest",

  # TypeScript types for hook context (optional)
  rpc_action_hook_context_type: "RpcHooks.ActionHookContext",
  rpc_validation_hook_context_type: "RpcHooks.ValidationHookContext",

  # Import the module containing your hook functions
  import_into_generated: [
    %{
      import_name: "RpcHooks",
      file: "./rpcHooks"
    }
  ]
Configuration Options:
	Config	Purpose	Default
	rpc_action_before_request_hook	Function called before RPC action requests	nil (disabled)
	rpc_action_after_request_hook	Function called after RPC action requests	nil (disabled)
	rpc_validation_before_request_hook	Function called before validation requests	nil (disabled)
	rpc_validation_after_request_hook	Function called after validation requests	nil (disabled)
	rpc_action_hook_context_type	TypeScript type for action hook context	"Record<string, any>"
	rpc_validation_hook_context_type	TypeScript type for validation hook context	"Record<string, any>"

Hook Types: Actions vs Validations
AshTypescript provides separate hooks for actions and validations because they serve different purposes:
	Action Hooks - Execute when calling RPC actions (create, read, update, delete, custom actions)
	Validation Hooks - Execute when calling validation functions (client-side form validation)

This separation allows you to:
	Use different logging levels (validations are typically more frequent)
	Track different metrics (validation performance vs action performance)

Action hooks are for actual API calls, validation hooks are for form validation.
Hook Function Signatures
Both beforeRequest and afterRequest hooks receive the full config object and can access the optional hookCtx from it.
Important: AshTypescript exports ActionConfig and ValidationConfig types from the generated file. These types automatically include your custom hookCtx types based on your configuration settings.
Configuring Custom Hook Context Types
When you configure context type settings in your Elixir config, the generated TypeScript interfaces will automatically include these types:
# config/config.exs
config :ash_typescript,
  # TypeScript types for hook context
  rpc_action_hook_context_type: "RpcHooks.ActionHookContext",
  rpc_validation_hook_context_type: "RpcHooks.ValidationHookContext"
With this configuration, the generated ActionConfig and ValidationConfig types will have properly typed hookCtx fields:
// Generated types (in your generated file)
export interface ActionConfig {
  // ... other fields ...
  hookCtx?: RpcHooks.ActionHookContext;  // ← Your custom type
}

export interface ValidationConfig {
  // ... other fields ...
  hookCtx?: RpcHooks.ValidationHookContext;  // ← Your custom type
}
Implementing Hook Functions
Simply import and use the generated config types directly - no generics needed!
// rpcHooks.ts - Define your custom hook context interfaces
export interface ActionHookContext {
  enableLogging?: boolean;
  enableTiming?: boolean;
  customHeaders?: Record<string, string>;
  startTime?: number;
}

export interface ValidationHookContext {
  enableLogging?: boolean;
  validationLevel?: "strict" | "normal";
}

// Import the generated config types
import type { ActionConfig, ValidationConfig } from './ash_rpc';

// Implement your hook functions - the hookCtx is already properly typed!
export async function beforeActionRequest(
  actionName: string,
  config: ActionConfig
): Promise<ActionConfig> {
  const ctx = config.hookCtx;

  // ctx is automatically typed as ActionHookContext | undefined
  if (ctx?.enableLogging) {
    console.log(`[Action] ${actionName} started`);
  }

  // Modify hookCtx if needed
  const modifiedCtx = ctx ? { ...ctx, startTime: Date.now() } : undefined;

  return {
    ...config,
    ...(modifiedCtx && { hookCtx: modifiedCtx })
  };
}

export async function afterActionRequest(
  actionName: string,
  response: Response,
  result: any | null,
  config: ActionConfig
): Promise<void> {
  const ctx = config.hookCtx;

  // ctx.startTime is properly typed (no type assertion needed!)
  if (ctx?.enableTiming && ctx.startTime) {
    const duration = Date.now() - ctx.startTime;
    console.log(`Request took ${duration}ms`);
  }
}

// Similarly for validation hooks
export async function beforeValidationRequest(
  actionName: string,
  config: ValidationConfig
): Promise<ValidationConfig> {
  const ctx = config.hookCtx;

  if (ctx?.validationLevel === "strict") {
    console.log(`[Validation] Running in strict mode`);
  }

  return config;
}
Key Benefits:
	Type safety - Your custom context fields are properly typed automatically
	IntelliSense - IDE autocomplete works for your custom fields
	No generics needed - The generated types already include your context types
	Simpler code - Direct usage without complex generic constraints

The exported ActionConfig interface includes all available configuration fields:
// This type is exported from your generated file
export interface ActionConfig {
  // Request data
  input?: Record<string, any>;
  identity?: any;
  fields?: Array<string | Record<string, any>>; // Field selection
  filter?: Record<string, any>; // Filter options (for reads)
  sort?: string | string[]; // Sort options
  page?:
    | {
        // Offset-based pagination
        limit?: number;
        offset?: number;
        count?: boolean;
      }
    | {
        // Keyset pagination
        limit?: number;
        after?: string;
        before?: string;
      };

  // Metadata
  metadataFields?: ReadonlyArray<string>; // Metadata field selection

  // HTTP customization
  headers?: Record<string, string>; // Custom headers
  fetchOptions?: RequestInit; // Fetch options (signal, cache, etc.)
  customFetch?: (
    input: RequestInfo | URL,
    init?: RequestInit,
  ) => Promise<Response>;

  // Multitenancy
  tenant?: string; // Tenant parameter

  // Hook context
  hookCtx?: Record<string, any>;
}

// This type is also exported from your generated file
export interface ValidationConfig {
  // Request data
  input?: Record<string, any>;

  // HTTP customization
  headers?: Record<string, string>;
  fetchOptions?: RequestInit;
  customFetch?: (
    input: RequestInfo | URL,
    init?: RequestInit,
  ) => Promise<Response>;

  // Hook context
  hookCtx?: Record<string, any>;
}
Key Points:
	Hooks receive the entire config object as a parameter
	Hook context is accessed via config.hookCtx (optional)
	beforeRequest returns a modified config object
	afterRequest returns nothing (void) - it's for side effects only
	Hooks run unconditionally when configured (not gated by hookCtx presence)

beforeRequest Hook
The beforeRequest hook runs before the HTTP request and can modify the request configuration. Common use cases:
Adding Authentication Tokens
// rpcHooks.ts
import type { ActionConfig } from './ash_rpc';

export function beforeRequest(actionName: string, config: ActionConfig): ActionConfig {
  // Fetch auth token from localStorage (if it exists)
  const authToken = localStorage.getItem('authToken');

  // Add authentication header if token is present
  if (authToken) {
    return {
      ...config,
      headers: {
        ...config.headers,
        'Authorization': `Bearer ${authToken}`
      }
    };
  }

  return config;
}
This pattern automatically adds authentication to all RPC requests without needing to pass tokens through every call. The hook centralizes auth header logic in one place.
// Usage: Auth headers are added automatically
const todos = await listTodos({
  fields: ["id", "title"]
  // No need to pass auth tokens - hook handles it!
});
Adding Correlation IDs for Request Tracking
// rpcHooks.ts
import type { ActionConfig } from './ash_rpc';

export interface ActionHookContext {
  correlationId?: string;
}

export function beforeRequest(actionName: string, config: ActionConfig): ActionConfig {
  const ctx = config.hookCtx;

  // Use provided correlation ID or generate one
  const correlationId = ctx?.correlationId || generateRequestId();

  return {
    ...config,
    headers: {
      'X-Client-Version': '1.0.0',
      'X-Correlation-ID': correlationId,
      'X-Request-ID': correlationId,
      ...config.headers  // Original headers take precedence
    }
  };
}

function generateRequestId(): string {
  return `req_${Date.now()}_${Math.random().toString(36).substr(2, 9)}`;
}
// Usage: Pass correlation ID for distributed tracing
const todos = await listTodos({
  fields: ["id", "title"],
  hookCtx: {
    correlationId: 'user-dashboard-load-456'
  }
});
Request Timing Setup
export interface ActionHookContext {
  startTime?: number;
}

export function beforeRequest(actionName: string, config: ActionConfig): ActionConfig {
  const ctx = config.hookCtx;

  // Store request start time in context for afterRequest hook
  if (ctx) {
    ctx.startTime = Date.now();
  }

  return config;
}
Logging Outgoing Requests
export function beforeRequest(actionName: string, config: ActionConfig): ActionConfig {
  const ctx = config.hookCtx;

  console.log('Outgoing RPC request:', {
    action: actionName,
    hasInput: !!config.input,
    timestamp: new Date().toISOString(),
    correlationId: ctx?.correlationId
  });

  return config;
}
afterRequest Hook
The afterRequest hook runs after the HTTP request completes (both success and error) and is used for side effects. It receives three parameters:
	response: Response - The raw HTTP response object
	result: any | null - Parsed JSON result (null when response.ok is false)

	config: ActionConfig - The config used for the request

Important: Null Result Handling
The afterRequest hook receives null as the result parameter when the response is not OK:
export function afterRequest(
  actionName: string,
  response: Response,
  result: any | null,
  config: ActionConfig
): void {
  if (result === null) {
    // Response failed (response.ok === false)
    console.error('Request failed:', {
      status: response.status,
      statusText: response.statusText,
      url: response.url
    });
  } else {
    // Response succeeded (response.ok === true)
    console.log('Request succeeded:', {
      hasData: !!result.data,
      success: result.success
    });
  }
}
Logging All Responses
export function afterRequest(
  actionName: string,
  response: Response,
  result: any | null,
  config: ActionConfig
): void {
  const ctx = config.hookCtx;

  console.log('RPC response received:', {
    action: actionName,
    status: response.status,
    ok: response.ok,
    hasResult: result !== null,
    correlationId: ctx?.correlationId,
    timestamp: new Date().toISOString()
  });
}
Performance Timing
export interface ActionHookContext {
  startTime?: number;
  trackPerformance?: boolean;
}

export function afterRequest(
  actionName: string,
  response: Response,
  result: any | null,
  config: ActionConfig
): void {
  const ctx = config.hookCtx;

  if (ctx?.trackPerformance && ctx.startTime) {
    const duration = Date.now() - ctx.startTime;

    console.log('Performance metrics:', {
      action: actionName,
      duration: `${duration}ms`,
      status: response.status,
      success: result !== null && result.success
    });

    // Send to analytics service
    trackMetric('rpc.duration', duration, {
      action: actionName,
      status: response.status
    });
  }
}
Telemetry Tracking
export function afterRequest(
  actionName: string,
  response: Response,
  result: any | null,
  config: ActionConfig
): void {
  // Send telemetry to monitoring service
  sendTelemetry({
    event: 'rpc.request.completed',
    action: actionName,
    status: response.status,
    success: response.ok && result?.success,
    timestamp: Date.now()
  });
}
Error Monitoring
export function afterRequest(
  actionName: string,
  response: Response,
  result: any | null,
  config: ActionConfig
): void {
  // Track errors in error monitoring service
  if (result === null || !result.success) {
    Sentry.captureMessage('RPC request failed', {
      level: 'error',
      extra: {
        action: actionName,
        status: response.status,
        errors: result?.errors,
        url: response.url
      }
    });
  }
}
Config Precedence Rules
When using beforeRequest hooks, the original config passed to the action always takes precedence over the modified config:
export function beforeRequest(actionName: string, config: ActionConfig): ActionConfig {
  return {
    ...config,
    headers: {
      'X-Default-Header': 'value',
      ...config.headers  // ← Original headers override defaults
    },
    customFetch: config.customFetch || myDefaultFetch  // ← Original takes precedence
  };
}
Precedence order:
	Original config values used in action (highest priority)
	Modified config from beforeRequest hook
	Default fetch implementation (lowest priority)

This ensures that per-request customizations always override hook defaults.
Exception Handling
Hooks do not catch exceptions - any errors thrown by hooks will propagate to the caller:
export function beforeRequest(actionName: string, config: ActionConfig): ActionConfig {
  if (!isValidConfig(config)) {
    // This exception propagates to the caller
    throw new Error('Invalid RPC configuration');
  }
  return config;
}
Use Cases for Exception Propagation:
	Error Boundaries - Let framework error boundaries catch and display errors
	Global Error Handlers - Centralized error handling in your app
	Fail-Fast Validation - Stop execution on critical errors

// React component with error boundary
function MyComponent() {
  const handleSubmit = async () => {
    try {
      const result = await createTodo({
        fields: ["id", "title"],
        input: {
          title: "New Todo",
          userId: "123e4567-e89b-12d3-a456-426614174000"
        },
        hookCtx: {
          correlationId: 'user-submit-action',
          trackPerformance: true
        }
      });
      // Handle success
    } catch (error) {
      // Hook threw an exception
      console.error('RPC call failed:', error);
    }
  };
}
Complete Working Example
Here's a complete example showing all hook features with the simplified pattern:
// rpcHooks.ts
import type { ActionConfig, ValidationConfig } from './ash_rpc';

// Define your custom hook context interfaces
export interface ActionHookContext {
  trackPerformance?: boolean;
  startTime?: number;
  correlationId?: string;
}

export interface ValidationHookContext {
  formId?: string;
}

// Action hooks - directly use ActionConfig (no generics needed!)
export async function beforeActionRequest(
  actionName: string,
  config: ActionConfig
): Promise<ActionConfig> {
  const ctx = config.hookCtx;

  // Add correlation ID and client version headers
  const headers: Record<string, string> = {
    'X-Client-Version': '1.0.0',
    'X-Correlation-ID': ctx?.correlationId || generateRequestId(),
    ...config.headers
  };

  // Setup timing for performance tracking
  const modifiedCtx = ctx?.trackPerformance
    ? { ...ctx, startTime: Date.now() }
    : ctx;

  console.log(`[RPC] ${actionName} started`, {
    correlationId: ctx?.correlationId
  });

  return {
    ...config,
    headers,
    ...(modifiedCtx && { hookCtx: modifiedCtx })
  };
}

function generateRequestId(): string {
  return `req_${Date.now()}_${Math.random().toString(36).substr(2, 9)}`;
}

export async function afterActionRequest(
  actionName: string,
  response: Response,
  result: any | null,
  config: ActionConfig
): Promise<void> {
  const ctx = config.hookCtx;

  // Track timing (ctx.startTime is automatically properly typed!)
  const duration = ctx?.startTime ? Date.now() - ctx.startTime : 0;

  // Log result
  if (result === null) {
    console.error(`[RPC] ${actionName} failed:`, {
      status: response.status,
      duration: `${duration}ms`
    });
  } else {
    console.log(`[RPC] ${actionName} completed:`, {
      success: result.success,
      duration: `${duration}ms`
    });
  }
}

// Validation hooks - directly use ValidationConfig (no generics needed!)
export async function beforeValidationRequest(
  actionName: string,
  config: ValidationConfig
): Promise<ValidationConfig> {
  const ctx = config.hookCtx;
  console.log(`[Validation] ${actionName} started`, { formId: ctx?.formId });
  return config;
}

export async function afterValidationRequest(
  actionName: string,
  response: Response,
  result: any | null,
  config: ValidationConfig
): Promise<void> {
  const ctx = config.hookCtx;
  console.log(`[Validation] ${actionName} completed`, {
    formId: ctx?.formId,
    hasErrors: result && !result.success
  });
}
// Usage in your application
import { createTodo, validateCreateTodo } from './ash_rpc';

// Action with hooks
const result = await createTodo({
  fields: ["id", "title", "createdAt"],
  input: {
    title: "Learn AshTypescript Hooks",
    userId: getCurrentUserId()
  },
  hookCtx: {
    trackPerformance: true,
    correlationId: 'user-create-todo-123'
  }
});

// Validation with hooks
const validationResult = await validateCreateTodo({
  input: {
    title: "Test Todo",
    userId: "123e4567-e89b-12d3-a456-426614174000"
  },
  hookCtx: {
    formId: 'create-todo-form'
  }
});
Channel Lifecycle Hooks
AshTypescript provides lifecycle hooks for Phoenix Channel-based RPC actions, mirroring the HTTP hooks functionality but adapted for real-time channel communication. These hooks enable the same cross-cutting concerns (logging, telemetry, performance tracking, error monitoring) but for WebSocket-based communication instead of HTTP requests.
Why Use Channel Lifecycle Hooks?
Channel lifecycle hooks provide a centralized way to:
	Log channel messages - Track channel communication for debugging
	Measure performance - Time channel operations and track latency
	Send telemetry - Report metrics to monitoring services
	Handle errors globally - Track channel errors in Sentry, Datadog, etc.
	Add default configuration - Set default timeouts or other options
	Transform messages - Modify config before pushing to channel

Key Differences from HTTP Hooks
Channel hooks differ from HTTP hooks because they work with Phoenix Channel's message-based communication:
	Aspect	HTTP Hooks	Channel Hooks
	Communication	Request/Response (HTTP)	Message-based (WebSocket)
	API Style	Promise-based	Callback-based
	Response Types	Success or Error	ok, error, or timeout
	Hook Names	beforeRequest, afterRequest	beforeChannelPush, afterChannelResponse

Channel Configuration
Configure channel lifecycle hooks in your application config:
# config/config.exs
config :ash_typescript,
  # Channel-based hooks for RPC actions
  rpc_action_before_channel_push_hook: "ChannelHooks.beforeChannelPush",
  rpc_action_after_channel_response_hook: "ChannelHooks.afterChannelResponse",

  # Channel-based hooks for validation actions
  rpc_validation_before_channel_push_hook: "ChannelHooks.beforeValidationChannelPush",
  rpc_validation_after_channel_response_hook: "ChannelHooks.afterValidationChannelResponse",

  # TypeScript types for channel hook context (optional)
  rpc_action_channel_hook_context_type: "ChannelHooks.ActionChannelHookContext",
  rpc_validation_channel_hook_context_type: "ChannelHooks.ValidationChannelHookContext",

  # Import the module containing your channel hook functions
  import_into_generated: [
    %{
      import_name: "ChannelHooks",
      file: "./channelHooks"
    }
  ]
Configuration Options:
	Config	Purpose	Default
	rpc_action_before_channel_push_hook	Function called before channel push for RPC actions	nil (disabled)
	rpc_action_after_channel_response_hook	Function called after channel response for RPC actions	nil (disabled)
	rpc_validation_before_channel_push_hook	Function called before channel push for validations	nil (disabled)
	rpc_validation_after_channel_response_hook	Function called after channel response for validations	nil (disabled)
	rpc_action_channel_hook_context_type	TypeScript type for action channel hook context	"Record<string, any>"
	rpc_validation_channel_hook_context_type	TypeScript type for validation channel hook context	"Record<string, any>"

Channel Hook Function Signatures
Channel hooks receive the full config object and can access the optional hookCtx from it.
Important: AshTypescript exports ActionChannelConfig and ValidationChannelConfig types from the generated file. These types automatically include your custom hookCtx types based on your configuration settings.
Configuring Custom Channel Hook Context Types
When you configure channel context type settings in your Elixir config, the generated TypeScript interfaces will automatically include these types:
# config/config.exs
config :ash_typescript,
  # TypeScript types for channel hook context
  rpc_action_channel_hook_context_type: "ChannelHooks.ActionChannelHookContext",
  rpc_validation_channel_hook_context_type: "ChannelHooks.ValidationChannelHookContext"
With this configuration, the generated ActionChannelConfig and ValidationChannelConfig types will have properly typed hookCtx fields:
// Generated types (in your generated file)
export interface ActionChannelConfig {
  // ... other fields ...
  hookCtx?: ChannelHooks.ActionChannelHookContext;  // ← Your custom type
}

export interface ValidationChannelConfig {
  // ... other fields ...
  hookCtx?: ChannelHooks.ValidationChannelHookContext;  // ← Your custom type
}
Implementing Channel Hook Functions
Simply import and use the generated config types directly - no generics needed!
// channelHooks.ts - Define your custom hook context interfaces
export interface ActionChannelHookContext {
  correlationId?: string;
  trackPerformance?: boolean;
  startTime?: number;
}

export interface ValidationChannelHookContext {
  formId?: string;
  validationLevel?: "strict" | "normal";
}

// Import the generated config types
import type { ActionChannelConfig, ValidationChannelConfig } from './ash_rpc';

// Implement your channel hook functions - the hookCtx is already properly typed!
export async function beforeChannelPush(
  actionName: string,
  config: ActionChannelConfig
): Promise<ActionChannelConfig> {
  const ctx = config.hookCtx;

  // ctx is automatically typed as ActionChannelHookContext | undefined
  if (ctx?.trackPerformance) {
    const modifiedCtx = { ...ctx, startTime: Date.now() };
    return { ...config, hookCtx: modifiedCtx };
  }

  return config;
}

export async function afterChannelResponse(
  actionName: string,
  responseType: "ok" | "error" | "timeout",
  data: any,  // result (for ok), error (for error), or null (for timeout)
  config: ActionChannelConfig
): Promise<void> {
  const ctx = config.hookCtx;

  // ctx.startTime is properly typed (no type assertion needed!)
  if (ctx?.trackPerformance && ctx.startTime) {
    const duration = Date.now() - ctx.startTime;
    console.log(`[Channel] ${actionName} took ${duration}ms`);
  }
}

// Similarly for validation channel hooks
export async function beforeValidationChannelPush(
  actionName: string,
  config: ValidationChannelConfig
): Promise<ValidationChannelConfig> {
  const ctx = config.hookCtx;

  if (ctx?.validationLevel === "strict") {
    console.log(`[Channel Validation] Strict mode enabled`);
  }

  return config;
}
Key Benefits:
	Type safety - Your custom context fields are properly typed automatically
	IntelliSense - IDE autocomplete works for your custom fields
	No generics needed - The generated types already include your context types
	Simpler code - Direct usage without complex generic constraints

Channel Config Structure
The generated ActionChannelConfig and ValidationChannelConfig interfaces include all available configuration fields:
// Generated ActionChannelConfig interface (in your generated file)
export interface ActionChannelConfig {
  // Channel connection (required)
  channel: Channel;

  // Request parameters (varies by action)
  input?: Record<string, any>;
  identity?: any;
  fields?: ReadonlyArray<string | Record<string, any>>;
  filter?: Record<string, any>;
  sort?: string | string[];
  page?:
    | { limit?: number; offset?: number; count?: boolean }
    | { limit?: number; after?: string; before?: string };

  // Metadata
  metadataFields?: ReadonlyArray<string>;

  // Channel options
  timeout?: number;

  // Handlers (required for channel operations)
  resultHandler: (result: any) => void;
  errorHandler?: (error: any) => void;
  timeoutHandler?: () => void;

  // Multitenancy
  tenant?: string;

  // Hook context (automatically typed based on your config)
  hookCtx?: YourActionChannelHookContext;
}
Key Points:
	Channel hooks support async operations (Promise-based)
	beforeChannelPush receives action name and config, returns modified config
	afterChannelResponse receives action name, response type, data, and config
	Response type distinguishes between three channel outcomes: "ok", "error", "timeout"
	Return a modified config object from beforeChannelPush to change settings
	Your custom hookCtx type is automatically included when you configure context type settings

beforeChannelPush Hook
The beforeChannelPush hook runs before the channel.push() call and can modify the channel message configuration. Common use cases:
Setting Default Timeout
// channelHooks.ts
export interface ActionChannelHookContext {
  useDefaultTimeout?: boolean;
  customTimeout?: number;
}

export async function beforeChannelPush(
  actionName: string,
  config: ChannelActionConfig
): Promise<ChannelActionConfig> {
  const ctx = config.hookCtx;

  // Set default timeout if not specified
  if (ctx?.useDefaultTimeout && !config.timeout) {
    return {
      ...config,
      timeout: ctx.customTimeout || 10000  // 10 second default
    };
  }

  return config;
}
// Usage: Pass timeout preferences via hook context
listTodosChannel({
  channel: myChannel,
  fields: ["id", "title"],
  hookCtx: {
    useDefaultTimeout: true,
    customTimeout: 15000
  },
  resultHandler: (result) => console.log(result)
});
Logging Channel Messages
export interface ActionChannelHookContext {
  correlationId?: string;
  trackPerformance?: boolean;
  startTime?: number;
}

export async function beforeChannelPush(
  actionName: string,
  config: ChannelActionConfig
): Promise<ChannelActionConfig> {
  const ctx = config.hookCtx;

  // Setup timing
  if (ctx?.trackPerformance && ctx) {
    ctx.startTime = Date.now();
  }

  console.log(`[Channel] Pushing to channel:`, {
    action: actionName,
    correlationId: ctx?.correlationId,
    timestamp: new Date().toISOString()
  });

  return config;
}
afterChannelResponse Hook
The afterChannelResponse hook runs after the channel response is received (ok, error, or timeout) and is used for side effects. It receives four parameters:
	actionName: string - The name of the action being executed
	responseType: "ok" | "error" | "timeout" - The type of channel response

	data: any - Response data (result for "ok", error for "error", null for "timeout")
	config: ChannelActionConfig - The config used for the request

Logging All Channel Responses
export async function afterChannelResponse(
  actionName: string,
  responseType: "ok" | "error" | "timeout",
  data: any,
  config: ChannelActionConfig
): Promise<void> {
  const ctx = config.hookCtx;

  console.log(`[Channel] Response received:`, {
    action: actionName,
    responseType,
    hasData: data !== null,
    correlationId: ctx?.correlationId,
    timestamp: new Date().toISOString()
  });

  // Log specific details based on response type
  if (responseType === "error") {
    console.error(`[Channel] Error in ${actionName}:`, data);
  } else if (responseType === "timeout") {
    console.warn(`[Channel] Timeout in ${actionName}`);
  }
}
Performance Timing
export interface ActionChannelHookContext {
  startTime?: number;
  trackPerformance?: boolean;
  correlationId?: string;
}

export async function afterChannelResponse(
  actionName: string,
  responseType: "ok" | "error" | "timeout",
  data: any,
  config: ChannelActionConfig
): Promise<void> {
  const ctx = config.hookCtx;

  if (ctx?.trackPerformance && ctx.startTime) {
    const duration = Date.now() - ctx.startTime;

    console.log(`[Channel] Performance metrics:`, {
      action: actionName,
      duration: `${duration}ms`,
      responseType,
      success: responseType === "ok" && data?.success,
      correlationId: ctx?.correlationId
    });

    // Send to analytics service
    trackMetric('channel.rpc.duration', duration, {
      action: actionName,
      responseType,
      success: responseType === "ok"
    });
  }
}
Telemetry Tracking
export async function afterChannelResponse(
  actionName: string,
  responseType: "ok" | "error" | "timeout",
  data: any,
  config: ChannelActionConfig
): Promise<void> {
  // Send telemetry to monitoring service
  sendTelemetry({
    event: 'channel.rpc.completed',
    action: actionName,
    responseType,
    success: responseType === "ok" && data?.success,
    timestamp: Date.now()
  });

  // Track specific response types
  if (responseType === "timeout") {
    sendTelemetry({
      event: 'channel.rpc.timeout',
      action: actionName,
      timestamp: Date.now()
    });
  }
}
Error Monitoring
export async function afterChannelResponse(
  actionName: string,
  responseType: "ok" | "error" | "timeout",
  data: any,
  config: ChannelActionConfig
): Promise<void> {
  // Track errors in error monitoring service
  if (responseType === "error" || responseType === "timeout") {
    Sentry.captureMessage('Channel RPC failed', {
      level: 'error',
      extra: {
        action: actionName,
        responseType,
        data: responseType === "error" ? data : null
      }
    });
  } else if (data && !data.success) {
    // Track validation errors from successful channel responses
    Sentry.captureMessage('Channel RPC validation error', {
      level: 'warning',
      extra: {
        action: actionName,
        errors: data.errors
      }
    });
  }
}
Channel Config Precedence Rules
When using beforeChannelPush hooks, the original config always takes precedence over the modified config:
export async function beforeChannelPush(
  actionName: string,
  config: ChannelActionConfig
): Promise<ChannelActionConfig> {
  return {
    ...config,
    timeout: config.timeout ?? 10000  // ← Original timeout takes precedence
  };
}
Precedence order:
	Original config values (highest priority)
	Modified config from beforeChannelPush hook
	No default timeout (lowest priority)

This ensures that per-request customizations always override hook defaults.
Complete Channel Working Example
Here's a complete example showing all channel hook features with the simplified pattern:
// channelHooks.ts
import type { ActionChannelConfig, ValidationChannelConfig } from './ash_rpc';

// Define custom hook context interfaces
export interface ActionChannelHookContext {
  trackPerformance?: boolean;
  startTime?: number;
  correlationId?: string;
}

export interface ValidationChannelHookContext {
  formId?: string;
  validationLevel?: "strict" | "normal";
}

// Action hooks - directly use ActionChannelConfig (no generics needed!)
export async function beforeChannelPush(
  actionName: string,
  config: ActionChannelConfig
): Promise<ActionChannelConfig> {
  const ctx = config.hookCtx;

  // Setup timing - properly update context immutably
  const modifiedCtx = ctx?.trackPerformance
    ? { ...ctx, startTime: Date.now() }
    : ctx;

  console.log(`[Channel] ${actionName} starting`, {
    correlationId: ctx?.correlationId
  });

  return {
    ...config,
    ...(modifiedCtx && { hookCtx: modifiedCtx })
  };
}

export async function afterChannelResponse(
  actionName: string,
  responseType: "ok" | "error" | "timeout",
  data: any,
  config: ActionChannelConfig
): Promise<void> {
  const ctx = config.hookCtx;

  // Track timing - ctx.startTime is automatically properly typed!
  const duration = ctx?.startTime ? Date.now() - ctx.startTime : 0;

  // Log result
  console.log(`[Channel] ${actionName} completed:`, {
    responseType,
    duration: `${duration}ms`,
    correlationId: ctx?.correlationId
  });

  // Track errors
  if (responseType !== "ok") {
    console.error(`[Channel] ${actionName} failed:`, { responseType, data });
  }
}

// Validation hooks - directly use ValidationChannelConfig (no generics needed!)
export async function beforeValidationChannelPush(
  actionName: string,
  config: ValidationChannelConfig
): Promise<ValidationChannelConfig> {
  const ctx = config.hookCtx;
  console.log(`[Channel Validation] ${actionName} started`, {
    formId: ctx?.formId,
    validationLevel: ctx?.validationLevel
  });
  return config;
}

export async function afterValidationChannelResponse(
  actionName: string,
  responseType: "ok" | "error" | "timeout",
  data: any,
  config: ValidationChannelConfig
): Promise<void> {
  const ctx = config.hookCtx;
  console.log(`[Channel Validation] ${actionName} completed`, {
    formId: ctx?.formId,
    responseType,
    hasErrors: responseType === "ok" && data && !data.success
  });
}
// Usage in your application
import { listTodosChannel, createTodoChannel, validateCreateTodoChannel } from './ash_rpc';
import { Channel } from "phoenix";

// Action with channel hooks
listTodosChannel({
  channel: myChannel,
  fields: ["id", "title", { user: ["name"] }],
  hookCtx: {
    trackPerformance: true,
    correlationId: 'list-todos-123'
  },
  resultHandler: (result) => {
    if (result.success) {
      console.log("Todos loaded:", result.data);
    }
  }
});

// Validation with channel hooks
validateCreateTodoChannel({
  channel: myChannel,
  input: {
    title: "Test Todo",
    userId: "123e4567-e89b-12d3-a456-426614174000"
  },
  hookCtx: {
    formId: 'create-todo-form',
    validationLevel: 'strict'
  },
  resultHandler: (result) => {
    if (!result.success) {
      console.log("Validation errors:", result.errors);
    }
  }
});
Troubleshooting
HTTP Hooks
Custom headers getting lost:
// ❌ Wrong: Custom headers get replaced by config.headers
return {
  headers: { ...config.headers, 'X-Custom': 'value' },
  ...config  // config.headers completely replaces the headers object above
};

// ✅ Correct: Merge custom headers with existing headers
return {
  ...config,
  headers: { 'X-Custom': 'value', ...config.headers }  // Caller's headers override our defaults
};
Performance timing not working:
// ❌ Wrong: Context is read-only, modifications lost
export function beforeRequest(actionName: string, config: ActionConfig): ActionConfig {
  const ctx = config.hookCtx;
  ctx.startTime = Date.now();  // Lost!
  return config;
}

// ✅ Correct: Return modified context
export function beforeRequest(actionName: string, config: ActionConfig): ActionConfig {
  const ctx = config.hookCtx || {};
  return {
    ...config,
    hookCtx: { ...ctx, startTime: Date.now() }
  };
}
Hook not executing:
	Verify hook functions are exported from the configured module
	Check that import_into_generated includes the hooks module
	Regenerate types with mix ash.codegen --dev
	Ensure hook function names match the configuration exactly

TypeScript errors with hook context:
// ❌ Wrong: Type assertion on config
const ctx = config.hookCtx as ActionHookContext;
ctx.trackPerformance;  // Error if hookCtx is undefined

// ✅ Correct: Optional chaining or type guard
const ctx = config.hookCtx as ActionHookContext | undefined;
if (ctx?.trackPerformance) {
  // Safe to use
}
Channel Hooks
Setting default timeout:
Both patterns work for setting a default that the caller can override:
// Option 1: Spread overwrites earlier properties
return {
  timeout: 10000,  // Default
  ...config        // Caller's timeout (if set) overwrites
};

// Option 2: Explicit nullish coalescing
return {
  ...config,
  timeout: config.timeout ?? 10000
};
Hook not executing:
	Verify channel hook functions are exported from the configured module
	Check that import_into_generated includes the channel hooks module
	Regenerate types with mix ash.codegen --dev
	Ensure hook function names match the configuration exactly
	Verify that generate_phx_channel_rpc_actions: true is set in config

TypeScript errors with channel hook context:
// ❌ Wrong: Type assertion without null check
const ctx = config.hookCtx as ActionChannelHookContext;
ctx.trackPerformance;  // Error if hookCtx is undefined

// ✅ Correct: Optional chaining or type guard
const ctx = config.hookCtx as ActionChannelHookContext | undefined;
if (ctx?.trackPerformance) {
  // Safe to use
}
Response type not being handled:
// ✅ Handle all three response types
export async function afterChannelResponse(
  actionName: string,
  responseType: "ok" | "error" | "timeout",
  data: any,
  config: any
): Promise<void> {
  switch (responseType) {
    case "ok":
      // Handle successful response
      break;
    case "error":
      // Handle error response
      break;
    case "timeout":
      // Handle timeout response
      break;
  }
}
Next Steps
	Phoenix Channels - Set up channel-based RPC
	Configuration Reference - All hook configuration options
	Error Handling - Comprehensive error handling patterns



  

    Multitenancy Support

AshTypescript provides automatic tenant parameter handling for multitenant resources. This is commonly used in SaaS applications where each customer or organization needs isolated data access.
Overview
When a resource is configured with Ash multitenancy (using either :attribute or :context strategy), AshTypescript can automatically add tenant parameters to generated TypeScript function signatures, ensuring type-safe tenant isolation at compile time.
Configuration
The require_tenant_parameters setting controls how tenants are provided:
# config/config.exs
config :ash_typescript, require_tenant_parameters: true
When true (explicit tenants):
	Tenant must be provided as a parameter in every RPC call
	TypeScript enforces tenant parameter at compile time
	Best for frontend applications that manage tenant context in state

When false (default - implicit tenants):
	Tenant is extracted from the Phoenix connection (e.g., from session, JWT claims, or custom plug)
	The tenant parameter is optional in TypeScript function signatures — you can still pass one explicitly to override

Explicit Tenant Parameters
With require_tenant_parameters: true, tenant parameters are automatically added to all RPC function signatures:
// Tenant parameter required in function signature
const projects = await listProjects({
  fields: ["id", "name", "status"],
  tenant: "acme-corp"  // Organization identifier
});

const invoice = await createInvoice({
  input: {
    customerId: "cust-456",
    amount: 1500
  },
  fields: ["id", "invoiceNumber"],
  tenant: "acme-corp"
});
Type Safety
When enabled, the tenant parameter is enforced at the TypeScript level:
// TypeScript enforces tenant parameter
const projects = await listProjects({
  fields: ["id", "name"]
  // ❌ TypeScript Error: Property 'tenant' is missing
});

const projects = await listProjects({
  fields: ["id", "name"],
  tenant: "acme-corp"  // ✅ Correct
});
How It Works
When you configure a resource with multitenancy in Ash (see the Ash Multitenancy Guide), AshTypescript automatically detects this and handles tenant parameters appropriately based on your configuration.
When calling RPC actions with require_tenant_parameters: true, the tenant value is passed to Ash and applied according to your resource's multitenancy strategy (:attribute or :context):
// Tenant is automatically applied by Ash based on your resource configuration
const projects = await listProjects({
  fields: ["id", "name"],
  tenant: "acme-corp"
});
Channel-based RPC
When using Phoenix channels, tenant parameters work identically to HTTP-based RPC:
import { listProjectsChannel } from './ash_rpc';
import { Channel } from "phoenix";

listProjectsChannel({
  channel: myChannel,
  fields: ["id", "name", "status"],
  tenant: "acme-corp",  // Tenant parameter required
  resultHandler: (result) => {
    if (result.success) {
      console.log("Projects:", result.data);
    }
  }
});
The tenant is included in the channel message payload and enforced server-side.
Next Steps
	Phoenix Channels - Learn about channel-based RPC
	Configuration Reference - View all configuration options
	Ash Multitenancy Guide - Understand Ash multitenancy strategies in depth



  

    Action Metadata Support

AshTypescript provides full support for Ash action metadata. Action metadata allows you to expose additional computed information alongside action results, such as processing times, cache status, API versions, or any other contextual information.
Configuring Metadata Exposure
Control which metadata fields are exposed through RPC using the show_metadata option in your domain configuration:
defmodule MyApp.Domain do
  use Ash.Domain, extensions: [AshTypescript.Rpc]

  typescript_rpc do
    resource MyApp.Task do
      # Expose all metadata fields (default behavior)
      rpc_action :read_with_all_metadata, :read_with_metadata, show_metadata: nil

      # Disable metadata entirely
      rpc_action :read_no_metadata, :read_with_metadata, show_metadata: false

      # Expose specific metadata fields only
      rpc_action :read_selected_metadata, :read_with_metadata,
        show_metadata: [:processing_time_ms, :cache_status]

      # Empty list also disables metadata
      rpc_action :read_empty_metadata, :read_with_metadata, show_metadata: []
    end
  end
end
Configuration Options
	show_metadata: nil (default) - All metadata fields from the action are exposed
	show_metadata: false or [] - Metadata is completely disabled
	show_metadata: [:field1, :field2] - Only specified fields are exposed

Listed fields are validated at compile time — naming a field the action's metadata declarations don't define is a compile error.
TypeScript Usage
Read Actions (Metadata Merged into Records)
For read actions, metadata fields are merged directly into each record:
import { readWithAllMetadata } from './ash_rpc';

// Select which metadata fields to include
const tasks = await readWithAllMetadata({
  fields: ["id", "title"],
  metadataFields: ["processingTimeMs", "cacheStatus", "apiVersion"]
});

if (tasks.success) {
  tasks.data.forEach(task => {
    console.log(task.id);                    // Standard field
    console.log(task.title);                 // Standard field
    console.log(task.processingTimeMs);     // Metadata field (merged in)
    console.log(task.cacheStatus);          // Metadata field (merged in)
    console.log(task.apiVersion);           // Metadata field (merged in)
  });
}

// Select subset of metadata fields
const tasksSubset = await readWithAllMetadata({
  fields: ["id", "title"],
  metadataFields: ["cacheStatus"]  // Only request specific metadata
});

// Omit metadataFields to not include any metadata
const tasksNoMetadata = await readWithAllMetadata({
  fields: ["id", "title"]
  // No metadataFields = no metadata included
});
Mutation Actions (Metadata as Separate Field)
For create, update, and destroy actions, metadata is returned as a separate metadata field:
import { createTask } from './ash_rpc';

const result = await createTask({
  fields: ["id", "title"],
  input: { title: "New Task" },
  // Select which metadata fields to receive — without this, `metadata` is typed empty
  metadataFields: ["operationId", "createdAtServer"]
});

if (result.success) {
  // Access the created task
  console.log(result.data.id);
  console.log(result.data.title);

  // Access metadata separately
  console.log(result.metadata.operationId);        // Metadata field
  console.log(result.metadata.createdAtServer);    // Metadata field
}
Selective Metadata Field Selection
When show_metadata exposes specific fields, only those fields can be selected:
# Only :processing_time_ms and :cache_status are exposed
rpc_action :read_limited, :read_with_metadata,
  show_metadata: [:processing_time_ms, :cache_status]
// ✅ Allowed: Request exposed fields
const tasks = await readLimited({
  fields: ["id", "title"],
  metadataFields: ["processingTimeMs", "cacheStatus"]
});

// ✅ Allowed: Request subset of exposed fields
const tasksPartial = await readLimited({
  fields: ["id", "title"],
  metadataFields: ["processingTimeMs"]
});

// Silently filtered: Non-exposed fields are ignored
const tasksFiltered = await readLimited({
  fields: ["id", "title"],
  metadataFields: ["processingTimeMs", "apiVersion"]  // apiVersion not exposed
});
// Result will only include processingTimeMs, apiVersion is filtered out
Field Name Formatting
Metadata field names follow the same formatting rules as regular fields:
# Elixir: snake_case
metadata :processing_time_ms, :integer
metadata :cache_status, :string
// TypeScript: camelCase (with default formatter)
result.metadata.processingTimeMs   // Formatted
result.metadata.cacheStatus        // Formatted
Type Safety
Generated TypeScript types include metadata fields with full type inference:
// For read actions with metadata merged in
type TaskWithMetadata = {
  id: string;
  title: string;
  processingTimeMs?: number | null;    // Metadata field
  cacheStatus?: string | null;         // Metadata field
  apiVersion?: string | null;          // Metadata field
}

// For mutations with separate metadata
type CreateTaskResult = {
  success: true;
  data: {
    id: string;
    title: string;
  };
  metadata: {
    operationId: string;
    createdAtServer: string;
  }
} | {
  success: false;
  errors: Array<ErrorType>;
}
Metadata Field Name Mapping
TypeScript has stricter identifier rules than Elixir. If your action's metadata fields use invalid TypeScript names, use the metadata_field_names option to map them to valid identifiers.
Invalid Metadata Field Name Patterns
	Underscores before digits: field_1, metric_2, item__3
	Question marks: is_cached?, valid?

Mapping Invalid Names
Map invalid metadata field names using the metadata_field_names option:
defmodule MyApp.Domain do
  use Ash.Domain, extensions: [AshTypescript.Rpc]

  typescript_rpc do
    resource MyApp.Task do
      rpc_action :read_with_metadata, :read_with_metadata,
        show_metadata: [:field_1, :is_cached?, :metric_2],
        metadata_field_names: [
          field_1: "field1",
          is_cached?: "isCached",
          metric_2: "metric2"
        ]
    end
  end
end
Generated TypeScript with Mapped Names
// Read actions - metadata merged into records
const tasks = await readWithMetadata({
  fields: ["id", "title"],
  metadataFields: ["field1", "isCached", "metric2"]  // Mapped names
});

if (tasks.success) {
  tasks.data.forEach(task => {
    console.log(task.id);          // Standard field
    console.log(task.title);       // Standard field
    console.log(task.field1);      // Mapped metadata field
    console.log(task.isCached);    // Mapped metadata field
    console.log(task.metric2);     // Mapped metadata field
  });
}

// Create/Update/Destroy actions - metadata as separate field
const result = await createTask({
  fields: ["id", "title"],
  input: { title: "New Task" },
  metadataFields: ["field1"]  // Mapped names
});

if (result.success) {
  console.log(result.data.id);
  console.log(result.metadata.field1);    // Mapped metadata field
  console.log(result.metadata.isCached);  // Mapped metadata field
}
Compile-time Verification
AshTypescript includes compile-time verification that detects invalid metadata field names:
Invalid metadata field names found in show_metadata configuration.

Invalid metadata field name in RPC action:
  - RPC action: read_with_metadata (action: read)
  - Field: field_1
  - Suggested: field1
  - Reason: Contains question marks or numbers preceded by underscores

Metadata field names must be valid TypeScript identifiers and cannot conflict with resource fields.
Next Steps
	Field Selection - Learn about field selection patterns
	RPC Action Options - All RPC action configuration options
	Troubleshooting - Learn about field and argument name mapping
	Ash Action Metadata - Learn about Ash metadata in depth



  

    Developer Experience Features

AshTypescript provides features to improve developer experience: namespace organization, JSDoc generation, and API manifest documentation.
Namespaces
Namespaces organize RPC actions into logical groups, improving discoverability in large codebases.
Configuration Levels
Namespaces can be configured at three levels with cascading precedence:
Domain Level - Default namespace for all resources in a domain:
defmodule MyApp.Domain do
  use Ash.Domain, extensions: [AshTypescript.Rpc]

  typescript_rpc do
    namespace "api"  # All resources default to "api" namespace

    resource MyApp.Todo do
      rpc_action :list_todos, :read
    end
  end
end
Resource Level - Override for all actions on a specific resource:
typescript_rpc do
  namespace "api"

  resource MyApp.Todo do
    namespace "todos"  # Overrides domain namespace

    rpc_action :list_todos, :read
    rpc_action :create_todo, :create
  end

  resource MyApp.User do
    # Uses domain namespace "api"
    rpc_action :list_users, :read
  end
end
Action Level - Override for a specific action:
typescript_rpc do
  namespace "api"

  resource MyApp.Todo do
    namespace "todos"

    rpc_action :list_todos, :read  # Uses "todos"
    rpc_action :admin_list, :read, namespace: "admin"  # Uses "admin"
  end
end
Precedence Order
Action namespace > Resource namespace > Domain namespace > nil
Generated Output
With namespaces enabled, the generated JSDoc includes the namespace:
/**
 * List all todos
 *
 * @ashActionType :read
 * @namespace todos
 */
export async function listTodos(...) { ... }
JSDoc Generation
Generated TypeScript functions include JSDoc comments that provide IDE discoverability through hover documentation and autocomplete hints.
Default Output
Every generated RPC function includes basic JSDoc:
/**
 * List all todos
 *
 * @ashActionType :read
 */
export async function listTodos(...) { ... }
Exposing Ash Metadata
Enable detailed Ash metadata in JSDoc for development:
config :ash_typescript,
  add_ash_internals_to_jsdoc: true
This adds internal references:
/**
 * List all todos
 *
 * @ashActionType :read
 * @ashResource MyApp.Todo
 * @ashAction :list_todos
 * @ashActionDef lib/my_app/resources/todo.ex
 * @rpcActionDef lib/my_app/domain.ex
 * @namespace todos
 */
export async function listTodos(...) { ... }
JSDoc Tags Reference
	Tag	Description	When Shown
	@ashActionType	Ash action type (:read, :create, etc.)	Always
	@ashResource	Full Elixir module name	When add_ash_internals_to_jsdoc: true
	@ashAction	Internal Ash action name	When add_ash_internals_to_jsdoc: true
	@ashActionDef	Source file of Ash action definition	When add_ash_internals_to_jsdoc: true
	@rpcActionDef	Source file of RPC action configuration	When add_ash_internals_to_jsdoc: true
	@namespace	Action namespace	When namespace is configured
	@see	Related actions	When see: option is configured
	@deprecated	Deprecation notice	When deprecated: option is configured

Source Path Prefix (Monorepos)
For monorepo setups where Elixir code is in a subdirectory:
config :ash_typescript,
  source_path_prefix: "backend"
Output:
/**
 * @ashActionDef backend/lib/my_app/resources/todo.ex
 * @rpcActionDef backend/lib/my_app/domain.ex
 */
Custom Descriptions
Override default descriptions per action:
typescript_rpc do
  resource MyApp.Todo do
    rpc_action :list_todos, :read,
      description: "Fetch all todos for the current user"
  end
end
When add_ash_internals_to_jsdoc: true, the Ash action's description is used as fallback if no RPC description is set.
Related Actions
Link related actions in JSDoc using the see option:
rpc_action :list_todos, :read,
  see: [:create_todo, :update_todo]
Output:
/**
 * @see createTodo
 * @see updateTodo
 */
Deprecation Notices
Mark actions as deprecated:
rpc_action :old_list, :read,
  deprecated: true

rpc_action :legacy_list, :read,
  deprecated: "Use listTodos instead"
Output:
/**
 * @deprecated
 */

/**
 * @deprecated Use listTodos instead
 */
Manifest Generation
Generate a Markdown manifest documenting all RPC actions for API documentation and developer onboarding.
Configuration
config :ash_typescript,
  manifest_file: "./docs/RPC_MANIFEST.md",
  add_ash_internals_to_manifest: true
Sample Output
# RPC Action Manifest

Generated: 2025-01-15

## Namespace: todos

### Todo

| Function | Action Type | Ash Action | Resource | Validation | Zod Schema | Channel |
|----------|-------------|------------|----------|------------|------------|---------|
| `listTodos` | read | `list` | `MyApp.Todo` | `validateListTodos` | `ListTodosInputSchema` | `listTodosChannel` |
| `createTodo` | create | `create` | `MyApp.Todo` | `validateCreateTodo` | `CreateTodoInputSchema` | `createTodoChannel` |

- **`listTodos`**: Fetch all todos for the current user
- **`createTodo`**: Create a new Todo | **See also:** `listTodos`

**Typed Queries:**
- `todoFields` -> `TodoFieldsResult`: Pre-defined field selection
Grouping Behavior
	With namespaces: Actions grouped by namespace
	Without namespaces: Actions grouped by domain

Controlling Manifest Content
The add_ash_internals_to_manifest config controls whether internal Ash details are shown:
	Setting	Columns Shown
	false	Function, Action Type
	true	Function, Action Type, Ash Action, Resource

Configuration Reference
All Developer Experience Options
config :ash_typescript,
  # JSDoc configuration
  add_ash_internals_to_jsdoc: false,  # Show Ash module/action details
  source_path_prefix: nil,            # Prefix for source paths (monorepos)

  # Manifest configuration
  manifest_file: nil,                 # Path to generate manifest (nil = disabled)
  add_ash_internals_to_manifest: false  # Show Ash details in manifest
Development vs Production
Development Configuration:
# config/dev.exs
config :ash_typescript,
  add_ash_internals_to_jsdoc: true,
  add_ash_internals_to_manifest: true,
  manifest_file: "./docs/RPC_MANIFEST.md"
Production Configuration:
# config/prod.exs
config :ash_typescript,
  add_ash_internals_to_jsdoc: false,
  add_ash_internals_to_manifest: false
Common Patterns
Namespace Organization by Feature
typescript_rpc do
  resource MyApp.Todo do
    namespace "todos"
    rpc_action :list_todos, :read
    rpc_action :create_todo, :create
  end

  resource MyApp.User do
    namespace "users"
    rpc_action :list_users, :read
    rpc_action :get_current_user, :get_current, namespace: "auth"
  end

  resource MyApp.Session do
    namespace "auth"
    rpc_action :login, :create
    rpc_action :logout, :destroy
  end
end
Development-Only Metadata
# config/config.exs
config :ash_typescript,
  add_ash_internals_to_jsdoc: Mix.env() == :dev,
  add_ash_internals_to_manifest: Mix.env() == :dev
Monorepo Setup
# backend/config/config.exs
config :ash_typescript,
  source_path_prefix: "backend",
  output_file: "../frontend/src/generated/ash_rpc.ts"
Next Steps
	RPC Action Options - All action configuration options
	Configuration Reference - Complete configuration options
	Lifecycle Hooks - HTTP and channel lifecycle hooks



  

    Union Types

AshTypescript provides comprehensive support for Ash union types with selective field access. Union types allow a single field to hold values of different types, and AshTypescript lets you selectively request fields from specific union members.
For information on defining union types in your Ash resources, see the Ash union type documentation.
Selective Field Access
Use the unified field selection syntax to request fields from specific union members:
// TypeScript usage with union field selection
const todo = await getTodo({
  fields: [
    "id", "title",
    { content: ["note", { checklist: ["title", "completedCount"] }] }
  ],
  input: { id: "todo-123" }
});
In this example:
	"note" requests the note union member (a simple string primitive)
	{ checklist: ["title", "completedCount"] } requests specific fields from the checklist union member (an embedded resource)

Type Safety
Union types are generated with optional properties for each member:
// Generated types use optional properties for each union member
type TodoContent = {
  __type: "Union";
  text?: { text: string; formatting: string | null };
  checklist?: { title: string; items: ChecklistItem[]; completedCount: number };
  note?: string;        // Primitive member
  priorityValue?: number; // Primitive member
};

type Todo = {
  id: string;
  title: string;
  content?: TodoContent | null;
};

// TypeScript narrows types based on property checks
if (todo.content?.checklist) {
  console.log(todo.content.checklist.title);  // TypeScript knows this exists
  console.log(todo.content.checklist.completedCount);
} else if (todo.content?.note) {
  console.log(todo.content.note); // String value
}

// Or use "in" operator for explicit member checking
if (todo.content && "checklist" in todo.content && todo.content.checklist) {
  const title: string = todo.content.checklist.title;
}
Nested Union Members
Union members can be embedded resources with their own fields:
attribute :content, :union do
  constraints types: [
    note: [type: :string],                       # Primitive member
    checklist: [type: MyApp.ChecklistContent],   # Embedded resource
    attachment: [type: MyApp.AttachmentContent]  # Embedded resource
  ]
end
// Request specific fields from different union members
const todo = await getTodo({
  fields: [
    "id",
    {
      content: [
        "note",  // Primitive member - just include the name
        {
          checklist: ["title", "completedCount"],  // Embedded: select fields
          attachment: ["url", "mimeType", "size"]  // Embedded: select fields
        }
      ]
    }
  ],
  input: { id: "todo-123" }
});
Next Steps
	Embedded Resources - Understand embedded resource handling
	Field Selection - Master field selection syntax
	Ash Union Types - Learn about defining union types in Ash



  

    Embedded Resources

AshTypescript provides full support for embedded resources with complete type safety. Embedded resources are treated similarly to relationships, allowing you to select nested fields with the same field selection syntax.
Basic Usage
Define an embedded resource attribute in your Ash resource:
# In your resource
attribute :metadata, MyApp.TodoMetadata do
  public? true
end
Use field selection to request embedded resource fields:
// TypeScript usage
const todo = await getTodo({
  fields: [
    "id", "title",
    { metadata: ["category", "priorityScore", "tags", "customFields"] }
  ],
  input: { id: "todo-123" }
});
Type Safety
Embedded resources receive full type inference:
// Generated types include embedded resource fields
type Todo = {
  id: string;
  title: string;
  metadata?: {
    category: string;
    priorityScore: number;
    tags: string[];
    customFields: Record<string, any>;
  } | null;
};
Nested Embedded Resources
Embedded resources can contain other embedded resources:
# MyApp.TodoMetadata embedded resource
defmodule MyApp.TodoMetadata do
  use Ash.Resource, data_layer: :embedded

  attributes do
    attribute :category, :string, public?: true
    attribute :priority_score, :integer, public?: true
    attribute :author_info, MyApp.AuthorInfo, public?: true  # Nested embedded
  end
end
// Select nested embedded resource fields
const todo = await getTodo({
  fields: [
    "id",
    {
      metadata: [
        "category",
        { authorInfo: ["name", "email"] }
      ]
    }
  ],
  input: { id: "todo-123" }
});
Arrays of Embedded Resources
Embedded resources in arrays work the same way:
attribute :comments, {:array, MyApp.Comment}, public?: true
const todo = await getTodo({
  fields: [
    "id",
    { comments: ["text", "createdAt", { author: ["name"] }] }
  ],
  input: { id: "todo-123" }
});

// Result
type Todo = {
  id: string;
  comments: Array<{
    text: string;
    createdAt: string;
    author: { name: string };
  }>;
};
Next Steps
	Union Types - Working with union types
	Field Selection - Understand field selection syntax
	Ash Embedded Resources - Learn about Ash embedded resources in depth



  

    Custom Fetch Functions

AshTypescript uses the standard Fetch API by default. You can customize requests using fetchOptions or replace the fetch implementation entirely with customFetch.
Using fetchOptions
For simple customization like timeouts or cache control, use the fetchOptions parameter:
import { listTodos } from './ash_rpc';

// Add timeout and cache control
const todos = await listTodos({
  fields: ["id", "title"],
  fetchOptions: {
    signal: AbortSignal.timeout(5000),
    cache: 'no-cache',
    credentials: 'include'
  }
});

// Cancellable request
const controller = new AbortController();
const todosPromise = listTodos({
  fields: ["id", "title"],
  fetchOptions: {
    signal: controller.signal
  }
});

controller.abort(); // Cancel the request
See the MDN Fetch API documentation for all available options.
Custom Fetch Functions
Use customFetch when:
	Your JS framework provides a custom fetch function you need to use
	You want to use axios or another HTTP client instead of fetch

Framework-Provided Fetch
Some frameworks provide their own fetch function with built-in features. Pass it directly:
import { frameworkFetch } from 'your-framework';
import { listTodos } from './ash_rpc';

const todos = await listTodos({
  fields: ["id", "title"],
  customFetch: frameworkFetch
});
Using Axios
Create an adapter that wraps axios to match the fetch interface:
import axios from 'axios';
import { listTodos } from './ash_rpc';

const axiosAdapter = async (input: RequestInfo | URL, init?: RequestInit): Promise<Response> => {
  const url = typeof input === 'string' ? input : input.toString();

  try {
    const response = await axios({
      url,
      method: init?.method || 'GET',
      headers: init?.headers as Record<string, string>,
      data: init?.body,
      validateStatus: () => true
    });

    return new Response(JSON.stringify(response.data), {
      status: response.status,
      statusText: response.statusText,
      headers: new Headers(response.headers as Record<string, string>)
    });
  } catch (error: any) {
    if (error.response) {
      return new Response(JSON.stringify(error.response.data), {
        status: error.response.status,
        statusText: error.response.statusText
      });
    }
    throw error;
  }
};

const todos = await listTodos({
  fields: ["id", "title"],
  customFetch: axiosAdapter
});
Global Configuration
For settings that apply to all requests (authentication, logging, etc.), use Lifecycle Hooks instead of passing customFetch to every call.
Next Steps
	Lifecycle Hooks - Global request/response handling
	Error Handling - Handle errors from RPC calls



  

    Custom Types

AshTypescript supports custom Ash types with TypeScript integration. This guide covers how to create custom types and map dependency types to TypeScript.
Creating Custom Ash Types
Create custom Ash types that map to TypeScript types:
Basic Custom Type
# 1. Create custom type in Elixir
defmodule MyApp.PriorityScore do
  use Ash.Type

  def storage_type(_), do: :integer
  def cast_input(value, _) when is_integer(value) and value >= 1 and value <= 100, do: {:ok, value}
  def cast_input(_, _), do: {:error, "must be integer 1-100"}
  def cast_stored(value, _), do: {:ok, value}
  def dump_to_native(value, _), do: {:ok, value}
  def apply_constraints(value, _), do: {:ok, value}

  # AshTypescript integration - specify the TypeScript type
  def typescript_type_name, do: "CustomTypes.PriorityScore"
end
// 2. Create TypeScript type definitions in customTypes.ts
export type PriorityScore = number;

export type ColorPalette = {
  primary: string;
  secondary: string;
  accent: string;
};
# 3. Configure custom type imports
# config/config.exs
config :ash_typescript,
  import_into_generated: [
    %{
      import_name: "CustomTypes",
      file: "./customTypes"
    }
  ]
# 4. Use in your resources
defmodule MyApp.Todo do
  use Ash.Resource, domain: MyApp.Domain

  attributes do
    uuid_primary_key :id
    attribute :title, :string, public?: true
    attribute :priority_score, MyApp.PriorityScore, public?: true
  end
end
The generated TypeScript will automatically include your custom types:
// Generated TypeScript includes imports
import * as CustomTypes from "./customTypes";

// Your resource types use the custom types
interface TodoFieldsSchema {
  id: string;
  title: string;
  priorityScore?: CustomTypes.PriorityScore | null;
}
Built-In Third-Party Type Support
Some common third-party Ash types are mapped out of the box — no callback or override needed:
	Type module	Generated TypeScript
	AshMoney.Types.Money	Money alias ({ amount, currency }, with matching Zod/Valibot object schemas)
	AshPostgres.Ltree	AshPostgresLtreeArray / AshPostgresLtreeFlexible alias (depending on the escape? constraint)
	AshDoubleEntry.ULID	ULID (string) alias

Any other type module without a TypeScript mapping fails compilation with "Unsupported types found — AshTypescript cannot map them to TypeScript", listing each offender and its location. Fix it with one of the approaches below.
Type Mapping Overrides
When using custom Ash types from dependencies (where you can't add the typescript_type_name/0 callback), use the type_mapping_overrides configuration to map them to TypeScript types.
Configuration
# config/config.exs
config :ash_typescript,
  type_mapping_overrides: [
    {AshUUID.UUID, "string"},
    {SomeComplex.Custom.Type, "CustomTypes.MyCustomType"}
  ]
Example: Mapping Dependency Types
# Suppose you're using a third-party library with a custom type
defmodule MyApp.Product do
  use Ash.Resource,
    domain: MyApp.Domain,
    extensions: [AshTypescript.Resource]

  typescript do
    type_name "Product"
  end

  attributes do
    uuid_primary_key :id
    attribute :name, :string, public?: true

    # Type from a dependency - can't modify it to add typescript_type_name
    attribute :uuid, AshUUID.UUID, public?: true
    attribute :some_value, SomeComplex.Custom.Type, public?: true
  end
end
# Configure the type mappings
config :ash_typescript,
  type_mapping_overrides: [
    # Map to built-in TypeScript type
    {AshUUID.UUID, "string"},

    # Map to custom type (requires defining the type in customTypes.ts)
    {SomeComplex.Custom.Type, "CustomTypes.MyCustomType"}
  ],

  # Import your custom types
  import_into_generated: [
    %{
      import_name: "CustomTypes",
      file: "./customTypes"
    }
  ]
// customTypes.ts - Define the MyCustomType type
export type MyCustomType = {
  someField: string;
  anotherField: number;
};
Generated TypeScript:
import * as CustomTypes from "./customTypes";

interface ProductResourceSchema {
  id: string;
  name: string;
  uuid: string;                        // Mapped to built-in string type
  someValue: CustomTypes.MyCustomType; // Mapped to custom type
}
When to Use Each Approach
	Approach	Use When
	typescript_type_name/0 callback	You control the Ash type definition
	type_mapping_overrides	The type is from a dependency you can't modify

Validation Schemas for Custom Types
type_mapping_overrides and typescript_type_name/0 control the generated
TypeScript type. They do not affect the generated Zod/Valibot schema —
that is resolved separately, and has its own set of options.
Prefer Ash.Type.NewType
A type built with Ash.Type.NewType needs nothing at all. Its declared
constraints flow into both the TypeScript type and the validation schema, for
scalars, maps, arrays, and unions alike:
defmodule MyApp.Score do
  use Ash.Type.NewType, subtype_of: :integer, constraints: [min: 1, max: 100]
end
score: z.number().int().min(1).max(100).nullable().optional(),
This is the recommended approach whenever you can express your type this way.
Hand-Rolled Types Derive From Storage
A type built with use Ash.Type casts through arbitrary code, so its shape
can't be inspected. AshTypescript derives a schema from storage_type/1:
	storage_type/1	Generated Zod
	:integer	z.number().int()
	:float	z.number()
	:boolean	z.boolean()
	:string, :ci_string, :atom	z.string()
	:uuid, :binary_id	z.uuid()
	:date	z.iso.date()
	:time, :time_usec	z.string().time()
	:naive_datetime, :utc_datetime, :utc_datetime_usec	z.iso.datetime()
	:decimal, :binary	z.string()
	:map, :jsonb	z.record(z.string(), z.any())
	{:array, inner}	z.array(<inner>)
	anything else	z.any()

This is permissive but never wrong: a :map-storage type validates as a record
rather than as its precise object shape. Use an override below if you need
precision.
Schema Mapping Overrides
For hand-rolled types, or types from a dependency, set the schema directly:
config :ash_typescript,
  zod_mapping_overrides: [
    {SomeLib.ObjectId, ~s{z.string().brand<"ObjectId">()}}
  ],
  valibot_mapping_overrides: [
    {SomeLib.ObjectId, "v.string()"}
  ]
The two lists are independent — a type with a Zod override but no Valibot
override keeps its storage-derived Valibot schema. Overrides also take
precedence over the built-in third-party mappings.
Referencing a Schema You Wrote
An override can name a schema authored in TypeScript instead of an inline
expression. Because the generated schema files import only their validation
library, you must also declare the import, or the generated code will reference
an undefined name:
config :ash_typescript,
  zod_mapping_overrides: [{SomeLib.ObjectId, "CustomZodSchemas.objectId"}],
  zod_import_into_generated: [
    %{import_name: "CustomZodSchemas", file: "assets/js/customZodSchemas.ts"}
  ]
// assets/js/customZodSchemas.ts — yours to maintain
import { z } from "zod";
export const objectId = z.string().min(3).brand<"ObjectId">();
// ash_zod.ts — generated
import { z } from "zod";
import * as CustomZodSchemas from "./customZodSchemas";

export const createTaskZodSchema = z.object({
  customId: CustomZodSchemas.objectId.nullable().optional(),
});
These keys are separate from import_into_generated, which targets the types
and RPC files. Keeping them separate stops unrelated modules from being pulled
into the schema files, where they could create import cycles.
No schema callback
There is deliberately no ash_typescript-specific callback for validation
schemas. Third-party types can't be expected to implement one, so commonly
used official Ash libraries are supported in-tree, and everything else uses a
NewType or config.
Choosing an Approach
	Approach	Use When
	Ash.Type.NewType with constraints	You control the type and it fits the NewType model — covers the type and the schema
	Storage-derived default	The type is hand-rolled and a permissive schema is acceptable
	zod_mapping_overrides / valibot_mapping_overrides	You need precision or raw library syntax (brands, .refine())
	zod_import_into_generated / valibot_import_into_generated	The override should reuse a schema you maintain in TypeScript

Untyped Map Type Configuration
By default, AshTypescript generates Record<string, any> for map-like types without field constraints. You can configure this to use stricter types.
Configuration
# config/config.exs
config :ash_typescript,
  # Default - allows any value type (more permissive)
  untyped_map_type: "Record<string, any>"

  # Stricter - requires type checking before use
  # untyped_map_type: "Record<string, unknown>"

  # Custom - use your own type definition
  # untyped_map_type: "MyCustomMapType"
What Gets Affected
This configuration applies to all map-like types without field constraints:
	Ash.Type.Map without fields constraint
	Ash.Type.Keyword without fields constraint
	Ash.Type.Tuple without fields constraint
	Ash.Type.Struct without instance_of or fields constraint

Maps with field constraints are NOT affected and will still generate typed objects.
Type Safety Comparison
With Record<string, any> (default):
// More permissive - values can be used directly
const todo = await getTodo({ fields: ["id", "customData"] });
if (todo.success && todo.data.customData) {
  const value = todo.data.customData.someField;  // OK - no error
  console.log(value.toUpperCase());              // Runtime error if not a string!
}
With Record<string, unknown> (stricter):
// Stricter - requires type checking before use
const todo = await getTodo({ fields: ["id", "customData"] });
if (todo.success && todo.data.customData) {
  const value = todo.data.customData.someField;     // Type: unknown
  console.log(value.toUpperCase());                 // ❌ TypeScript error!

  // Must check type first
  if (typeof value === 'string') {
    console.log(value.toUpperCase());               // ✅ OK
  }
}
When to Use Each Option
	Option	Use When
	Record<string, any>	Maximum flexibility, working with dynamic data, backward compatibility
	Record<string, unknown>	Maximum type safety, new projects, catching potential runtime errors at compile time

Custom Type Imports
Import custom TypeScript modules into the generated code:
config :ash_typescript,
  import_into_generated: [
    %{
      import_name: "CustomTypes",
      file: "./customTypes"
    },
    %{
      import_name: "MyAppConfig",
      file: "./myAppConfig"
    }
  ]
This generates:
import * as CustomTypes from "./customTypes";
import * as MyAppConfig from "./myAppConfig";
Import Configuration Options
	Option	Type	Description
	import_name	string	Name to use for the import (e.g., CustomTypes)
	file	string	Relative path to the module file (e.g., ./customTypes)
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    Field and Argument Name Mapping

TypeScript has stricter identifier rules than Elixir. AshTypescript provides built-in verification and mapping for invalid field and argument names.
Invalid Name Patterns
AshTypescript detects and requires mapping for these patterns:
	Underscores before digits: field_1, address_line_2, item__3
	Question marks: is_active?, enabled?

Resource Field Mapping
Map invalid field names using the field_names option in your resource's typescript block:
defmodule MyApp.User do
  use Ash.Resource,
    domain: MyApp.Domain,
    extensions: [AshTypescript.Resource]

  typescript do
    type_name "User"
    # Map invalid field names to valid TypeScript identifiers
    field_names [
      address_line_1: "addressLine1",
      address_line_2: "addressLine2",
      is_active?: "isActive"
    ]
  end

  attributes do
    uuid_primary_key :id
    attribute :name, :string, public?: true
    attribute :address_line_1, :string, public?: true
    attribute :address_line_2, :string, public?: true
    attribute :is_active?, :boolean, public?: true
  end
end
Generated TypeScript:
// Input (create/update)
const user = await createUser({
  input: {
    name: "John",
    addressLine1: "123 Main St",    // Mapped from address_line_1
    addressLine2: "Apt 4B",         // Mapped from address_line_2
    isActive: true                   // Mapped from is_active?
  },
  fields: ["id", "name", "addressLine1", "addressLine2", "isActive"]
});

// Output - same mapped names
if (result.success) {
  console.log(result.data.addressLine1);  // "123 Main St"
  console.log(result.data.isActive);      // true
}
Action Argument Mapping
Map invalid action argument names using the argument_names option:
typescript do
  type_name "Todo"
  argument_names [
    search: [query_string_1: "queryString1"],
    filter_todos: [is_completed?: "isCompleted"]
  ]
end

actions do
  read :search do
    argument :query_string_1, :string
  end

  read :filter_todos do
    argument :is_completed?, :boolean
  end
end
Generated TypeScript:
// Arguments use mapped names
const results = await searchTodos({
  input: { queryString1: "urgent tasks" },  // Mapped from query_string_1
  fields: ["id", "title"]
});

const filtered = await filterTodos({
  input: { isCompleted: false },  // Mapped from is_completed?
  fields: ["id", "title"]
});
Map Type Field Mapping
For invalid field names in map/keyword/tuple type constraints, create a custom Ash.Type.NewType with the typescript_field_names/0 callback:
# Define custom type with field mapping
defmodule MyApp.CustomMetadata do
  use Ash.Type.NewType,
    subtype_of: :map,
    constraints: [
      fields: [
        field_1: [type: :string],
        is_active?: [type: :boolean],
        line_2: [type: :string]
      ]
    ]

  def typescript_field_names do
    [
      field_1: "field1",
      is_active?: "isActive",
      line_2: "line2"
    ]
  end
end

# Use custom type in resource
defmodule MyApp.Resource do
  use Ash.Resource,
    domain: MyApp.Domain,
    extensions: [AshTypescript.Resource]

  typescript do
    type_name "Resource"
  end

  attributes do
    uuid_primary_key :id
    attribute :metadata, MyApp.CustomMetadata, public?: true
  end
end
Generated TypeScript:
type Resource = {
  metadata: {
    field1: string;      // Mapped from field_1
    isActive: boolean;   // Mapped from is_active?
    line2: string;       // Mapped from line_2
  }
}
Metadata Field Name Mapping
For invalid metadata field names, use the metadata_field_names option on the RPC action:
defmodule MyApp.Domain do
  use Ash.Domain, extensions: [AshTypescript.Rpc]

  typescript_rpc do
    resource MyApp.Task do
      rpc_action :read_with_metadata, :read_with_metadata,
        show_metadata: [:field_1, :is_cached?, :metric_2],
        metadata_field_names: [
          field_1: "field1",
          is_cached?: "isCached",
          metric_2: "metric2"
        ]
    end
  end
end
Generated TypeScript:
const tasks = await readWithMetadata({
  fields: ["id", "title"],
  metadataFields: ["field1", "isCached", "metric2"]  // Mapped names
});
Verification and Error Messages
AshTypescript includes three verifiers that check for invalid names at compile time:
Resource Field Verification Error
Invalid field names found that contain question marks, or numbers preceded by underscores.

Invalid field names in resource MyApp.User:
  - attribute address_line_1 → address_line1
  - attribute is_active? → is_active

You can use field_names in the typescript section to provide valid alternatives.
Map Constraint Verification Error
Invalid field names found in map/keyword/tuple type constraints.

Invalid constraint field names in attribute :metadata on resource MyApp.Resource:
    - field_1 → field1
    - is_active? → is_active

To fix this, create a custom Ash.Type.NewType using map/keyword/tuple as a subtype,
and define the `typescript_field_names/0` callback to map invalid field names to valid ones.
Metadata Field Verification Error
Invalid metadata field names found in show_metadata configuration.

Invalid metadata field name in RPC action:
  - RPC action: read_with_metadata (action: read)
  - Field: field_1
  - Suggested: field1
  - Reason: Contains question marks or numbers preceded by underscores

Metadata field names must be valid TypeScript identifiers and cannot conflict with resource fields.
Automatic Field Formatting
By default, AshTypescript converts field names between Elixir's snake_case and TypeScript's camelCase:
# Elixir (snake_case)
:user_name → "userName"
:created_at → "createdAt"
Configuration
config :ash_typescript,
  input_field_formatter: :camel_case,   # How inputs are formatted
  output_field_formatter: :camel_case   # How outputs are formatted
Available formatters:
	:camel_case - Converts to camelCase (default)
	:snake_case - Keeps snake_case
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    Configuration Reference

This document provides a comprehensive reference for all AshTypescript configuration options.
Application Configuration
Configure AshTypescript in your config/config.exs file:
# config/config.exs
config :ash_typescript,
  # Manifest module (required — see "Manifest Module" below)
  manifest: MyApp.AshTypescriptManifest,

  # File generation (multi-file architecture)
  output_file: "assets/js/ash_rpc.ts",  # Required for RPC generation (skipped when unset)
  types_output_file: nil,             # Auto-derives as ash_types.ts in output_file dir
  zod_output_file: nil,               # Auto-derives as ash_zod.ts in output_file dir
  valibot_output_file: nil,           # Auto-derives as ash_valibot.ts in output_file dir

  # RPC endpoints
  run_endpoint: "/rpc/run",
  validate_endpoint: "/rpc/validate",

  # Field formatting
  input_field_formatter: :camel_case,
  output_field_formatter: :camel_case,

  # Multitenancy
  require_tenant_parameters: false,

  # Validation schema generation
  generate_zod_schemas: false,
  zod_import_path: "zod",
  zod_schema_suffix: "ZodSchema",
  generate_valibot_schemas: false,
  valibot_import_path: "valibot",
  valibot_schema_suffix: "ValibotSchema",

  # Validation functions
  generate_validation_functions: false,

  # Phoenix channel-based RPC actions
  generate_phx_channel_rpc_actions: false,
  phoenix_import_path: "phoenix",

  # Custom type imports
  import_into_generated: [],

  # Type mapping overrides
  type_mapping_overrides: [],

  # Validation-schema overrides for hand-rolled custom types
  zod_mapping_overrides: [],
  valibot_mapping_overrides: [],

  # Extra imports for the generated schema files, so an override above can
  # name a schema you authored in TypeScript
  zod_import_into_generated: [],
  valibot_import_into_generated: [],

  # TypeScript type for untyped maps
  untyped_map_type: "Record<string, any>",

  # RPC resource warnings
  warn_on_missing_rpc_config: true,
  warn_on_non_rpc_references: true,

  # Typed channel warnings
  warn_on_non_public_publications: true,
  warn_on_missing_channel_returns: true,

  # RPC namespace files
  enable_namespace_files: false,      # Generate separate files for namespaced RPC actions
  namespace_output_dir: nil,          # Directory for RPC namespace files (defaults to output_file dir)

  # Typed channel event subscriptions
  typed_channels: [],
  typed_channels_output_file: nil,

  # Typed controllers
  typed_controllers: [],
  router: nil,
  routes_output_file: nil,
  typed_controller_mode: :full,
  typed_controller_path_params_style: :object,
  typed_controller_base_path: "",             # Base URL prefix for all generated route URLs
  enable_controller_namespace_files: false,  # Generate separate files for namespaced routes
  controller_namespace_output_dir: nil,       # Directory for controller namespace files

  # Typed controller lifecycle hooks
  typed_controller_before_request_hook: nil,
  typed_controller_after_request_hook: nil,
  typed_controller_hook_context_type: "Record<string, any>",
  typed_controller_import_into_generated: [],

  # Typed controller error handling
  typed_controller_error_handler: nil,
  typed_controller_show_raised_errors: false,

  # Dev codegen behavior
  always_regenerate: false,

  # Get action behavior
  not_found_error?: true,

  # Developer experience - JSDoc
  add_ash_internals_to_jsdoc: false,
  source_path_prefix: nil,

  # Developer experience - Manifest
  manifest_file: nil,
  add_ash_internals_to_manifest: false,

  # Machine-readable JSON manifest (for third-party integrations)
  json_manifest_file: nil,
  json_manifest_filename_format: :relative,

  # Error output
  policies: [show_policy_breakdowns?: false]
Multi-File Output
AshTypescript generates multiple TypeScript files, each with a specific responsibility:
	File	Config Key	Default	Contents
	RPC functions	output_file	— (required for RPC generation; the installer sets assets/js/ash_rpc.ts)	RPC functions, hook types, helpers
	Shared types	types_output_file	Auto-derived as ash_types.ts	Type aliases, resource schemas, filter types, utility types
	Shared Zod schemas	zod_output_file	Auto-derived as ash_zod.ts	Zod schemas for all resources, RPC actions, and typed controller routes (when generate_zod_schemas: true)
	Shared Valibot schemas	valibot_output_file	Auto-derived as ash_valibot.ts	Valibot schemas for all resources, RPC actions, and typed controller routes (when generate_valibot_schemas: true)
	Route helpers	routes_output_file	Auto-derived as ash_routes.ts	Path helpers, typed fetch functions, controller input types (generated when typed_controllers is non-empty)
	Typed channel functions	typed_channels_output_file	nil (disabled)	Channel factory, subscription helpers, cleanup functions
	RPC namespace re-exports	namespace_output_dir	Same dir as output_file	Per-namespace re-export files (when enable_namespace_files: true)
	Controller namespace re-exports	controller_namespace_output_dir	Same dir as routes_output_file	Per-namespace re-export files (when enable_controller_namespace_files: true)

types_output_file, zod_output_file, and valibot_output_file auto-derive from the output_file directory — set output_file and the others follow. Override individually if needed.
Quick Reference
	Option	Type	Default	Description
	manifest	module	— (required)	App-wide manifest module (use AshTypescript.Manifest); codegen and runtime raise if unset
	output_file	string | nil	nil	Path for the RPC functions file; when unset, RPC file generation is skipped (the installer sets "assets/js/ash_rpc.ts")
	types_output_file	string | nil	nil	Path for shared types file (auto-derives from output_file dir as ash_types.ts)
	zod_output_file	string | nil	nil	Path for shared Zod schemas file (auto-derives from output_file dir as ash_zod.ts)
	valibot_output_file	string | nil	nil	Path for shared Valibot schemas file (auto-derives from output_file dir as ash_valibot.ts)
	run_endpoint	string | {:runtime_expr, string}	"/rpc/run"	Endpoint for executing RPC actions
	validate_endpoint	string | {:runtime_expr, string}	"/rpc/validate"	Endpoint for validating RPC requests
	input_field_formatter	:camel_case | :pascal_case | :snake_case | {module, function} | {module, function, args}	:camel_case	How to format field names in request inputs
	output_field_formatter	:camel_case | :pascal_case | :snake_case | {module, function} | {module, function, args}	:camel_case	How to format field names in response outputs
	require_tenant_parameters	boolean	false	Whether to require tenant parameters in RPC calls
	generate_zod_schemas	boolean	false	Whether to generate Zod validation schemas
	zod_import_path	string	"zod"	Import path for Zod library
	zod_schema_suffix	string	"ZodSchema"	Suffix for generated Zod schema names
	generate_valibot_schemas	boolean	false	Whether to generate Valibot validation schemas
	valibot_import_path	string	"valibot"	Import path for Valibot library
	valibot_schema_suffix	string	"ValibotSchema"	Suffix for generated Valibot schema names
	generate_validation_functions	boolean	false	Whether to generate form validation functions
	generate_phx_channel_rpc_actions	boolean	false	Whether to generate Phoenix channel-based RPC functions
	phoenix_import_path	string	"phoenix"	Import path for Phoenix library
	import_into_generated	list	[]	List of custom modules to import
	type_mapping_overrides	list	[]	Override TypeScript types for Ash types
	zod_mapping_overrides	list	[]	Override generated Zod schemas for custom Ash types
	valibot_mapping_overrides	list	[]	Override generated Valibot schemas for custom Ash types
	zod_import_into_generated	list	[]	Extra imports for the generated Zod schema file
	valibot_import_into_generated	list	[]	Extra imports for the generated Valibot schema file
	untyped_map_type	string	"Record<string, any>"	TypeScript type for untyped maps
	warn_on_missing_rpc_config	boolean	true	Warn about resources with extension not in RPC config
	warn_on_non_rpc_references	boolean	true	Warn about non-RPC resources referenced by RPC resources
	warn_on_non_public_publications	boolean	true	Warn about typed channel publications not marked public?: true
	warn_on_missing_channel_returns	boolean	true	Warn about typed channel publications with no returns type
	enable_namespace_files	boolean	false	Generate separate files for namespaced RPC actions
	namespace_output_dir	string | nil	nil	Directory for RPC namespace files (defaults to output_file dir)
	typed_channels	list(module)	[]	TypedChannel modules to generate event subscription helpers for
	typed_channels_output_file	string | nil	nil	Output file for typed channel functions (when nil, generation is skipped)
	typed_controllers	list(module)	[]	TypedController modules to generate route helpers for
	router	module | nil	nil	Phoenix router module for path introspection
	routes_output_file	string	Auto-derived as ash_routes.ts in output_file dir	Output file path for generated route helpers
	typed_controller_mode	:full | :paths_only	:full	Generation mode: :full generates path helpers + fetch functions, :paths_only generates only path helpers
	typed_controller_path_params_style	:object | :args	:object	Path parameter style in generated functions
	typed_controller_base_path	string | {:runtime_expr, string}	""	Base URL prefix for all generated route URLs
	enable_controller_namespace_files	boolean	false	Generate separate files for namespaced controller routes
	controller_namespace_output_dir	string | nil	nil	Directory for controller namespace files (defaults to routes_output_file dir)
	typed_controller_before_request_hook	string | nil	nil	Function called before typed controller requests
	typed_controller_after_request_hook	string | nil	nil	Function called after typed controller requests
	typed_controller_hook_context_type	string	"Record<string, any>"	TypeScript type for typed controller hook context
	typed_controller_import_into_generated	list(map)	[]	Custom imports for generated routes file
	typed_controller_error_handler	mfa | module | nil	nil	Custom error transformation handler
	typed_controller_show_raised_errors	boolean	false	Show exception messages and unexpected handler return values in 500 responses
	always_regenerate	boolean	false	With --dev --check (dev plug), write files directly instead of raising PendingCodegen
	not_found_error?	boolean	true	Global default: true returns error on not found, false returns null
	add_ash_internals_to_jsdoc	boolean	false	Show Ash resource/action details in JSDoc
	source_path_prefix	string | nil	nil	Prefix for source file paths (monorepos)
	manifest_file	string | nil	nil	Path to generate Markdown manifest
	add_ash_internals_to_manifest	boolean	false	Show Ash details in manifest
	json_manifest_file	string | nil	nil	Path to generate a machine-readable JSON manifest for third-party integrations
	json_manifest_filename_format	:relative | :absolute | :basename	:relative	Format of the filename field in JSON manifest files entries
	policies	keyword	[]	show_policy_breakdowns?: true includes the Ash policy breakdown in forbidden-error messages (default: plain "forbidden")

Lifecycle Hook Configuration
	Option	Type	Default	Description
	rpc_action_before_request_hook	string | nil	nil	Function called before RPC action requests
	rpc_action_after_request_hook	string | nil	nil	Function called after RPC action requests
	rpc_validation_before_request_hook	string | nil	nil	Function called before validation requests
	rpc_validation_after_request_hook	string | nil	nil	Function called after validation requests
	rpc_action_hook_context_type	string	"Record<string, any>"	TypeScript type for action hook context
	rpc_validation_hook_context_type	string	"Record<string, any>"	TypeScript type for validation hook context
	rpc_action_before_channel_push_hook	string | nil	nil	Function called before channel push for actions
	rpc_action_after_channel_response_hook	string | nil	nil	Function called after channel response for actions
	rpc_validation_before_channel_push_hook	string | nil	nil	Function called before channel push for validations
	rpc_validation_after_channel_response_hook	string | nil	nil	Function called after channel response for validations
	rpc_action_channel_hook_context_type	string	"Record<string, any>"	TypeScript type for channel action hook context
	rpc_validation_channel_hook_context_type	string	"Record<string, any>"	TypeScript type for channel validation hook context
	typed_controller_before_request_hook	string | nil	nil	Function called before typed controller requests
	typed_controller_after_request_hook	string | nil	nil	Function called after typed controller requests
	typed_controller_hook_context_type	string	"Record<string, any>"	TypeScript type for typed controller hook context

See Lifecycle Hooks and Typed Controllers for complete documentation.
Manifest Module (Required)
AshTypescript builds a single, app-wide Ash.Info.Manifest at compile time — the source of truth that both codegen and the runtime RPC pipeline read from. This manifest lives in a small module you declare in your app, registered via the manifest config key. Codegen and the pipeline raise if manifest is not configured.
# lib/my_app/ash_typescript_manifest.ex
defmodule MyApp.AshTypescriptManifest do
  use AshTypescript.Manifest, otp_app: :my_app
end

# config/config.exs
config :ash_typescript, manifest: MyApp.AshTypescriptManifest
By default the module walks Ash.Info.domains(otp_app) to find every domain with a typescript_rpc block, merges them into one spec, and verifies the RPC configuration at compile time. Editing a resource or domain recompiles the manifest automatically, so incremental codegen never goes stale.
For scoped manifests — e.g. building from a freshly-defined domain in a test — pass an explicit domains: list instead of otp_app::
defmodule MyTest.ScopedManifest do
  use AshTypescript.Manifest,
    otp_app: :my_app,
    domains: [MyTest.InlineDomain]
end
The mix igniter.install ash_typescript installer creates this module and sets the config automatically. You only need to do this by hand for manual installs or when upgrading a project that predates the manifest module.

Domain Configuration
Configure RPC actions and typed queries in your domain modules:
defmodule MyApp.Domain do
  use Ash.Domain, extensions: [AshTypescript.Rpc]

  typescript_rpc do
    resource MyApp.Todo do
      # Standard CRUD actions
      rpc_action :list_todos, :read
      rpc_action :get_todo, :get
      rpc_action :create_todo, :create
      rpc_action :update_todo, :update
      rpc_action :destroy_todo, :destroy

      # RPC action options
      rpc_action :list_limited, :read, allowed_loads: [:user]
      rpc_action :list_no_filter, :read, enable_filter?: false
      rpc_action :list_no_sort, :read, enable_sort?: false

      # Typed queries for SSR
      typed_query :dashboard_todos, :read do
        ts_result_type_name "DashboardTodo"
        ts_fields_const_name "dashboardTodoFields"
        fields [:id, :title, :priority, %{user: [:name]}]
      end
    end
  end
end
RPC Action Options
	Option	Type	Default	Description
	allowed_loads	list(atom | keyword)	nil	Whitelist of loadable fields
	denied_loads	list(atom | keyword)	nil	Blacklist of loadable fields
	enable_filter?	boolean	true	Enable client-side filtering
	enable_sort?	boolean	true	Enable client-side sorting
	get?	boolean	false	Return single record
	get_by	list(atom)	nil	Fields for single-record lookup
	not_found_error?	boolean	nil	Override global not_found_error?
	identities	list(atom)	[:_primary_key]	Allowed identity lookups
	show_metadata	list(atom) | false | nil	nil	Metadata fields to expose
	metadata_field_names	keyword	nil	Metadata field name mappings

See RPC Action Options for complete documentation.
Dynamic RPC Endpoints
For separate frontend projects, use runtime expressions:
config :ash_typescript,
  # Environment variables
  run_endpoint: {:runtime_expr, "process.env.RPC_RUN_ENDPOINT || '/rpc/run'"},

  # Vite environment variables
  # run_endpoint: {:runtime_expr, "import.meta.env.VITE_RPC_RUN_ENDPOINT || '/rpc/run'"},

  # Custom functions
  # run_endpoint: {:runtime_expr, "MyAppConfig.getRunEndpoint()"}
RPC Resource Warnings
AshTypescript provides compile-time warnings for configuration issues:
Missing RPC Configuration Warning
Appears when resources have AshTypescript.Resource extension but are not in any typescript_rpc block.
Non-RPC References Warning
Appears when RPC resources reference other resources that are not configured as RPC resources.
To disable warnings:
config :ash_typescript,
  warn_on_missing_rpc_config: false,
  warn_on_non_rpc_references: false
Typed Channel Warnings
During typed channel verification, AshTypescript warns about publications that produce lower-quality TypeScript types. Each warning is independently toggleable (default true), mirroring the RPC resource warnings.
Non-Public Publication Warning
Appears when a publication referenced by a typed_channel is not marked public?: true.
Missing Channel Returns Warning
Appears when a publication referenced by a typed_channel has no returns type, so its TypeScript payload type falls back to unknown.
To disable warnings:
config :ash_typescript,
  warn_on_non_public_publications: false,
  warn_on_missing_channel_returns: false
Always Regenerate Mode
By default, mix ash_typescript.codegen --check compares the generated output against existing files and raises Ash.Error.Framework.PendingCodegen if they differ. This is useful for CI but in development—especially when using AshPhoenix.Plug.CheckCodegenStatus—you may want to skip the diff check and always write the generated files.
# config/dev.exs
config :ash_typescript, always_regenerate: true
When enabled, --dev --check (which AshPhoenix.Plug.CheckCodegenStatus passes automatically in development) writes files directly instead of comparing, so the PendingCodegen error page is never shown during development. Plain --check without --dev (the CI invocation) still raises regardless of this setting.
Typed Channel Configuration
Configure typed channels to generate TypeScript event subscription helpers from Ash PubSub publications. Both typed_channels and typed_channels_output_file must be configured for generation to run.
config :ash_typescript,
  typed_channels: [MyApp.OrgChannel, MyApp.ActivityChannel],
  typed_channels_output_file: "assets/js/ash_typed_channels.ts"
	Option	Type	Default	Description
	typed_channels	list(module)	[]	Modules using AshTypescript.TypedChannel
	typed_channels_output_file	string | nil	nil	Output file for channel functions (when nil, generation is skipped)

Channel types (branded types, payload aliases, event maps) are appended to the shared types file (ash_types.ts). Channel functions (factory, subscription helpers) go into typed_channels_output_file and import their types from ash_types.ts.
See Typed Channels for complete documentation.
Typed Controller Configuration
Configure typed controllers to generate TypeScript path helpers and typed fetch functions for Phoenix controller routes. Route generation runs when typed_controllers is non-empty; router is required for path introspection, and routes_output_file auto-derives as ash_routes.ts in the output_file directory when not set explicitly.
config :ash_typescript,
  # List of TypedController modules
  typed_controllers: [MyApp.Session],

  # Phoenix router for path introspection
  router: MyAppWeb.Router,

  # Output file for generated route helpers
  routes_output_file: "assets/js/routes.ts",

  # Generation mode (optional)
  typed_controller_mode: :full,              # :full (default) or :paths_only
  typed_controller_path_params_style: :object, # :object (default) or :args
  typed_controller_base_path: "",            # Base URL prefix (string or {:runtime_expr, "..."})

  # Namespace files (optional)
  enable_controller_namespace_files: false,  # Generate separate files per namespace
  controller_namespace_output_dir: nil,      # Directory for namespace files (defaults to routes_output_file dir)

  # Lifecycle hooks (optional)
  typed_controller_before_request_hook: "RouteHooks.beforeRequest",
  typed_controller_after_request_hook: "RouteHooks.afterRequest",
  typed_controller_hook_context_type: "RouteHooks.RouteHookContext",
  typed_controller_import_into_generated: [
    %{import_name: "RouteHooks", file: "./routeHooks"}
  ],

  # Error handling (optional)
  typed_controller_error_handler: {MyApp.ErrorHandler, :handle, []},
  typed_controller_show_raised_errors: false  # true only in dev
	Option	Type	Default	Description
	typed_controllers	list(module)	[]	Modules using AshTypescript.TypedController
	router	module	nil	Phoenix router for path introspection
	routes_output_file	string	Auto-derived as ash_routes.ts	Output file path for route helpers
	typed_controller_mode	:full | :paths_only	:full	:full generates path helpers + fetch functions; :paths_only generates only path helpers
	typed_controller_path_params_style	:object | :args	:object	Path parameter style in generated TypeScript
	typed_controller_base_path	string | {:runtime_expr, string}	""	Base URL prefix for all generated route URLs
	enable_controller_namespace_files	boolean	false	Generate separate files for namespaced routes
	controller_namespace_output_dir	string | nil	nil	Directory for namespace files (defaults to routes_output_file dir)
	typed_controller_before_request_hook	string | nil	nil	Function called before typed controller requests
	typed_controller_after_request_hook	string | nil	nil	Function called after typed controller requests
	typed_controller_hook_context_type	string	"Record<string, any>"	TypeScript type for hook context
	typed_controller_import_into_generated	list(map)	[]	Custom imports (%{import_name: "Name", file: "./path"})
	typed_controller_error_handler	mfa | module | nil	nil	Custom error transformation handler
	typed_controller_show_raised_errors	boolean	false	Show exception messages and unexpected handler return values in 500 responses

See Typed Controllers for complete documentation.
Detailed Documentation
For in-depth configuration guides, see:
	Custom Types - Custom Ash types with TypeScript integration
	Field Name Mapping - Mapping invalid field names
	Developer Experience - Namespaces, JSDoc, and manifest generation
	Lifecycle Hooks - HTTP and channel lifecycle hooks
	Phoenix Channels - Channel-based RPC configuration
	Typed Channels - Typed event subscriptions from PubSub
	Multitenancy - Tenant parameter configuration
	Form Validation - Zod and Valibot schema configuration
	Typed Controllers - Controller route helpers

See Also
	Installation - Initial setup
	Mix Tasks Reference - Code generation commands
	Troubleshooting Reference - Common problems and solutions



  

    Mix Tasks Reference

This document provides a comprehensive reference for all AshTypescript Mix tasks.
Installation Commands
mix igniter.install ash_typescript
Automated installer that sets up everything you need to get started with AshTypescript.
Usage
# Basic installation (prompts for frontend framework)
mix igniter.install ash_typescript

# Full-stack React + TypeScript setup
mix igniter.install ash_typescript --framework react

# Vite bundler, or Inertia.js SSR setup
mix igniter.install ash_typescript --framework react --bundler vite
mix igniter.install ash_typescript --framework svelte --inertia

What It Does
The installer performs the following tasks:
	Dependency Setup
	Adds AshTypescript to your mix.exs dependencies
	Runs mix deps.get to install the package


	Configuration
	Configures AshTypescript settings in config/config.exs
	Sets default output paths and RPC endpoints


	Manifest Module (required since 0.18)
	Creates the app-wide manifest module (lib/my_app/ash_typescript_manifest.ex with use AshTypescript.Manifest, otp_app: :my_app)
	Registers it via config :ash_typescript, manifest: MyApp.AshTypescriptManifest


	RPC Controller
	Creates RPC controller at lib/*_web/controllers/ash_typescript_rpc_controller.ex
	Implements handlers for run and validate endpoints


	Phoenix Router
	Adds RPC routes to your Phoenix router
	Configures /rpc/run and /rpc/validate endpoints


	Frontend Setup (with --framework)
	Sets up a complete TypeScript environment for the chosen framework
	Configures esbuild or Vite for frontend builds
	Creates welcome page with getting started guide
	Installs necessary npm packages



Options
	Option	Description
	--framework	Frontend framework to set up: react, vue, svelte, or solid (prompts interactively when omitted)
	--bundler	Bundler to use: esbuild (default) or vite
	--bun	Use Bun instead of npm for package management
	--inertia	Install with Inertia.js support for SSR (requires a framework and --bundler esbuild)

When to Use
	✅ New projects starting with AshTypescript
	✅ Adding AshTypescript to existing Phoenix projects
	✅ Setting up frontend with React integration
	❌ Projects that already have AshTypescript installed

This is the recommended approach for initial setup.
Code Generation Commands
mix ash.codegen
Recommended approach for most projects. This command runs code generation for all Ash extensions in your project, including AshTypescript.
# Generate types for all Ash extensions including AshTypescript
mix ash.codegen --dev

For detailed information about mix ash.codegen, see the Ash documentation.
mix ash_typescript.codegen
Generate TypeScript types, RPC clients, Zod schemas, and validation functions only for AshTypescript.
Usage
# Basic generation (AshTypescript only)
mix ash_typescript.codegen

# Custom RPC endpoints
mix ash_typescript.codegen \
  --run-endpoint "/api/rpc/run" \
  --validate-endpoint "/api/rpc/validate"

# Check if generated code is up to date (CI usage)
mix ash_typescript.codegen --check

# Preview generated code without writing to file
mix ash_typescript.codegen --dry-run

# Override the configured output location for a single run
mix ash_typescript.codegen --output assets/js
mix ash_typescript.codegen --output myfolder/client.ts

Options
	Option	Type	Default	Description
	--run-endpoint PATH	string	/rpc/run	RPC run endpoint path (alias: -r)
	--validate-endpoint PATH	string	/rpc/validate	RPC validate endpoint path (alias: -v)
	--check	boolean	false	Raise Ash.Error.Framework.PendingCodegen if generated code is out of date. Covers every generated artifact, including the Markdown and JSON manifests (the JSON manifest's generatedAt stamp is ignored, so a date-only difference is not a diff). Only bypassed when --dev is also passed and always_regenerate: true is configured.
	--dev	boolean	false	Marks a development-plug invocation (AshPhoenix.Plug.CheckCodegenStatus passes --dev --check); combined with always_regenerate: true, files are written instead of raising
	--dry-run	boolean	false	Print files that would change to stdout (with # <path> headers) without writing them — manifests included
	--output PATH	string	—	Override the output_file config for this run (alias: -o). See Overriding the output location

Output file locations are otherwise controlled by configuration (output_file and friends) — see the Configuration Reference.
Overriding the output location
--output overrides the output_file config, which is the path every other
generated file auto-derives from. A path ending in .ts is used verbatim as the
RPC functions file; anything else is treated as a directory and gets
ash_rpc.ts appended.
# both write assets/js/ash_rpc.ts + assets/js/ash_types.ts (+ ash_zod.ts / ash_valibot.ts when enabled)
mix ash_typescript.codegen --output assets/js
mix ash_typescript.codegen --output assets/js/ash_rpc.ts

# writes myfolder/client.ts + myfolder/ash_types.ts (+ ash_zod.ts / ash_valibot.ts when enabled)
mix ash_typescript.codegen --output myfolder/client.ts

Paths set explicitly via types_output_file, zod_output_file,
valibot_output_file, routes_output_file or typed_channels_output_file still
win over the derived location — --output only moves the paths that were left to
auto-derive. To relocate everything, either leave those keys unset or override
them in config as well.
Generated Content
When run, this task generates:
	TypeScript Interfaces
	Resource types with field metadata
	Schema types for field selection
	Result types for each action


	RPC Client Functions
	HTTP-based RPC functions for each action
	Channel-based RPC functions (if enabled)
	Type-safe configuration objects


	Filter Input Types
	Comprehensive filter operators
	Type-safe query building
	Nested relationship filtering


	Zod / Valibot Validation Schemas (if enabled)
	Runtime type validation (into ash_zod.ts / ash_valibot.ts)
	Schema for each resource
	Nested validation support


	Form Validation Functions
	Client-side validation helpers
	Error message handling
	Field-level validation


	Typed Query Constants
	Pre-configured field selections
	SSR-optimized types
	Type-safe result extraction


	Custom Type Imports
	Imports for custom types
	Integration with external types
	Type mapping support


	Typed Controller Route Helpers (if configured)
	Path helpers for all routes
	Typed async fetch functions for mutation routes
	Input types from route arguments
	See Typed Controllers for details



Examples
Basic Generation:
mix ash_typescript.codegen

Custom RPC Endpoints:
mix ash_typescript.codegen \
  --run-endpoint "/api/rpc/run" \
  --validate-endpoint "/api/rpc/validate"

CI Check:
# In CI pipeline - fails if generated code is out of date
mix ash_typescript.codegen --check

Preview Without Writing:
# See what would be generated
mix ash_typescript.codegen --dry-run | less

When to Use
	✅ Want to run codegen specifically for AshTypescript
	✅ Need custom output paths or endpoints
	✅ Debugging generated TypeScript code
	✅ CI/CD pipelines with --check flag
	❌ Have other Ash extensions that need codegen (use mix ash.codegen)

Test Environment Code Generation
For projects using test-only resources (common in library development), use the test environment:
# Generate types in test environment
MIX_ENV=test mix ash_typescript.codegen

# Or use the test.codegen alias (if defined)
mix test.codegen

Setting Up Test Codegen Alias
Add to your mix.exs:
# In your project/0 function, add preferred_envs to cli/0:
def cli do
  [
    preferred_envs: [
      "test.codegen": :test
    ]
  ]
end

# In your aliases:
defp aliases do
  [
    "test.codegen": "ash_typescript.codegen",
    # ... other aliases
  ]
end
This ensures mix test.codegen always runs in the test environment without needing MIX_ENV=test.
Workflow Integration
Development Workflow
# 1. Make changes to resources or domain configuration
vim lib/my_app/resources/todo.ex

# 2. Generate TypeScript types
mix ash.codegen --dev

# 3. Verify TypeScript compilation (in frontend directory)
cd assets && npm run typecheck

# 4. Run tests
mix test

CI/CD Workflow
# In your CI pipeline (.github/workflows/ci.yml, etc.)

# Check generated code is up to date
mix ash_typescript.codegen --check

# If out of date, the task raises Ash.Error.Framework.PendingCodegen,
# listing the files whose generated content differs from disk

Example GitHub Actions:
- name: Check TypeScript codegen
  run: mix ash_typescript.codegen --check

- name: Type check generated code
  run: |
    cd assets
    npm run typecheck
Pre-commit Hook
Add to .git/hooks/pre-commit:
#!/bin/bash
# Regenerate TypeScript on commit
mix ash_typescript.codegen --check || {
  echo "TypeScript code out of date. Regenerating..."
  mix ash_typescript.codegen
  git add assets/js/ash_*.ts
}

Troubleshooting
Common Issues
"No :manifest module configured for AshTypescript"
Problem: The task raises because no manifest module is registered — either the config is missing, or the module (and the config that points at it) only exists in another Mix environment.
Solution: Ensure config :ash_typescript, manifest: MyApp.AshTypescriptManifest is set and the module exists (see Configuration Reference). For projects with test-only resources, run in the correct MIX_ENV:
# Wrong - uses dev environment
mix ash_typescript.codegen

# Correct - uses test environment for test resources
MIX_ENV=test mix ash_typescript.codegen

Generated code doesn't compile
Problem: TypeScript compilation fails after generation.
Solution: Check for:
	Invalid field names (use field name mapping)
	Custom types not defined in imported modules
	Missing type mapping overrides for dependency types

See Configuration Reference for field name mapping and type overrides.
Changes not reflected
Problem: Made changes to resources but generated TypeScript unchanged.
Solution:
	Recompile Elixir code: mix compile --force
	Regenerate TypeScript: mix ash_typescript.codegen
	Verify output file path matches configuration

Permission errors
Problem: Cannot write to output file.
Solution: Check file permissions and directory structure:
# Ensure directory exists
mkdir -p assets/js

# Check permissions
ls -la assets/js

# Fix if needed
chmod 755 assets/js

See Also
	Configuration Reference - Configure code generation
	Installation - Initial setup guide
	Troubleshooting Reference - Common problems and solutions



  

    Troubleshooting

This guide covers common issues you may encounter when using AshTypescript and how to resolve them.
Common Issues
TypeScript Compilation Errors
Symptoms:
	Generated types don't compile
	TypeScript compiler errors in generated files
	Missing type definitions

Solutions:
	Ensure generated types are up to date: mix ash_typescript.codegen
	Check that all referenced resources are properly configured
	Verify that all attributes are marked as public? true
	Check that relationships are properly defined
	Validate TypeScript compilation: cd assets/js && npx tsc --noEmit

RPC Endpoint Errors
Symptoms:
	404 errors when calling RPC endpoints
	Actions not found
	Endpoint routing issues

Solutions:
	Verify RPC controller and routes are configured:# router.ex
scope "/rpc", MyAppWeb do
  pipe_through :api
  post "/run", RpcController, :run
  post "/validate", RpcController, :validate
end

	Ensure RPC controller exists and calls the run_action function from the Rpc module
	Check that actions are properly exposed in domain RPC configuration
	Ensure the domain is properly configured with the Rpc extension
	Verify action names match between domain configuration and TypeScript calls
	Check that endpoint paths in config match your router (default: /rpc/run, /rpc/validate)

Type Inference Issues
Symptoms:
	Types show as unknown or any
	Field selection not properly typed
	Missing fields in type definitions

Solutions:
	Ensure all attributes are marked as public? true
	Check that relationships are properly defined
	Verify schema key generation and field classification
	Check __type metadata in generated schemas
	Ensure resource schema structure matches expected format

Invalid Field Name Errors
AshTypescript validates that all field names are valid TypeScript identifiers.
Error: "Invalid field names found"
Cause: Resource attributes or action arguments use invalid TypeScript patterns:
	Underscore before digit: field_1, address_line_2
	Question mark suffix: is_active?, verified?

Solution: Add field_names or argument_names mapping in your resource's typescript block:
defmodule MyApp.Task do
  use Ash.Resource

  typescript do
    field_names [
      field_1: "field1",
      is_active?: "isActive"
    ]

    argument_names [
      some_action: [field_2: "field2"]
    ]
  end
end
Error: "Invalid field names in map/keyword/tuple"
Cause: Map constraints or tuple type definitions contain invalid TypeScript field names.
Solution: Create a custom Ash.Type.NewType with typescript_field_names/0 callback:
defmodule MyApp.Types.CustomMap do
  use Ash.Type.NewType,
    subtype_of: :map,
    constraints: [
      fields: [
        field_1: [type: :string],
        is_valid?: [type: :boolean]
      ]
    ]

  def typescript_field_names do
    [
      field_1: "field1",
      is_valid?: "isValid"
    ]
  end
end
Metadata Field Errors
Error: "Invalid metadata field name"
Cause: Action metadata fields use invalid TypeScript patterns.
Solution: Use metadata_field_names DSL option in rpc_action:
defmodule MyApp.Domain do
  use Ash.Domain, extensions: [AshTypescript.Rpc]

  typescript_rpc do
    resource MyApp.Task do
      rpc_action :read_tasks, :read do
        metadata_field_names [
          field_1: "field1",
          is_cached?: "isCached"
        ]
      end
    end
  end
end
Error: "show_metadata contains unknown metadata fields"
Cause: A show_metadata list names a field the action does not declare via metadata.
Solution: Only list fields the action actually defines:
# Action defines: metadata :total_count, :integer
rpc_action :list_tasks, :read_with_meta, show_metadata: [:total_count]  # ✅
rpc_action :list_tasks, :read_with_meta, show_metadata: [:has_more]     # ❌ compile error
Error: "allowed_loads contains invalid load paths" (or denied_loads)
Cause: An allowed_loads/denied_loads entry names something that isn't a loadable public field (relationship, calculation, aggregate, or embedded-resource attribute) at that position — usually a typo, or a plain attribute (attributes are selected, never loaded, so they never match a load restriction).
Solution: Fix the path; nested keywords are validated against the relationship's destination resource:
rpc_action :list_todos, :read, allowed_loads: [:user, comments: [:author]]  # ✅
rpc_action :list_todos, :read, allowed_loads: [:usr]                        # ❌ compile error
rpc_action :list_todos, :read, denied_loads: [comments: [:athor]]           # ❌ compile error
Error: "Metadata field conflicts with resource field"
Cause: A metadata field has the same name as a resource attribute or calculation.
Solution: Either:
	Rename the metadata field in the action
	Use metadata_field_names to map to a different TypeScript name
	Use show_metadata to exclude the conflicting field

Environment and Configuration Errors
Error: "No :manifest module configured"
Cause: AshTypescript requires an app-wide manifest module, and the manifest config key isn't set. This is required as of the manifest-module release — projects created with an older version must add it when upgrading.
Solution: Declare a manifest module and register it:
# lib/my_app/ash_typescript_manifest.ex
defmodule MyApp.AshTypescriptManifest do
  use AshTypescript.Manifest, otp_app: :my_app
end

# config/config.exs
config :ash_typescript, manifest: MyApp.AshTypescriptManifest
New projects get this automatically from mix igniter.install ash_typescript. See Configuration Reference.
Compile errors point at your manifest module
Cause: This is expected — all RPC configuration verifiers run when the manifest module compiles, not when each domain compiles. Errors about typescript_rpc blocks, duplicate names, public? requirements, or load restrictions are raised from the manifest module even though the fix belongs in a domain or resource.
Solution: Read the error body — it names the offending domain/resource/action. Fix it there; the manifest module itself rarely needs changes.
Error: "Unsupported types found — AshTypescript cannot map them to TypeScript"
Cause: A type module reachable from your RPC configuration (resource attribute, action input/return, metadata, embedded resource field) has no TypeScript mapping. The error lists every offending type with its location.
Solution: Either implement typescript_type_name/0 on the type module, or add a mapping override:
config :ash_typescript, type_mapping_overrides: [{MyApp.CustomType, "string"}]
See Custom Types.
Errors about resources/modules that only exist in another environment
Cause: Codegen ran in an environment where those modules (and possibly the manifest config pointing at them) don't compile — common for projects that define test-only resources.
Solution: Run codegen in the environment where the resources compile, e.g. MIX_ENV=test mix ash_typescript.codegen, or set up a test.codegen alias with preferred_envs (see Mix Tasks Reference).
Validation Schema Issues
A custom type generates z.any() / v.any()
Cause: A hand-rolled use Ash.Type module whose storage_type/1 has no unambiguous JSON wire form. AshTypescript stays permissive rather than guessing, since a wrong schema rejects valid data.
Solution: Express the type as an Ash.Type.NewType with constraints (which covers the TypeScript type and the schema), or set the schema directly:
config :ash_typescript,
  zod_mapping_overrides: [{MyApp.CustomType, "z.string()"}],
  valibot_mapping_overrides: [{MyApp.CustomType, "v.string()"}]
A custom type's schema is more permissive than its TypeScript type
Cause: A hand-rolled :map-storage type generates z.record(z.string(), z.any()). Its real shape lives in cast_input/2, which can't be introspected — only the storage type is visible.
Solution: Use an Ash.Type.NewType with fields constraints, or a schema mapping override.
Error: Cannot find name 'X' in generated ash_zod.ts / ash_valibot.ts
Cause: A mapping override references an imported symbol, but the generated schema file imports only its validation library. import_into_generated does not apply to the schema files — it targets the types and RPC files.
Solution: Declare the import with the per-library key:
config :ash_typescript,
  zod_mapping_overrides: [{MyApp.ObjectId, "CustomZodSchemas.objectId"}],
  zod_import_into_generated: [
    %{import_name: "CustomZodSchemas", file: "assets/js/customZodSchemas.ts"}
  ]
See Custom Types.
Field Selection Issues
Symptoms:
	Field selection not working as expected
	Missing fields in results
	Type errors with field selection

Solutions:
	Use unified field format: ["field", {"relation": ["field"]}]
	Verify calculation is properly configured and public
	Debug with RequestedFieldsProcessor if needed
	Check for invalid field format or pipeline issues

Embedded Resources
Error: "should not be listed in domain"
Cause: Embedded resource incorrectly added to domain resources list.
Solution: Remove embedded resource from domain - embedded resources should not be listed in domain resources.
Type Detection Failure
Cause: Embedded resource not properly defined.
Solution: Ensure embedded resource uses Ash.Resource with proper attributes and the embedded?: true option.
Union Types
Symptoms:
	Field selection failing for union types
	Type inference problems
	Unknown types for union members

Solutions:
	Use proper union member selection format: {content: ["field1", {"nested": ["field2"]}]}
	Check union storage mode configuration
	Verify all union member resources are properly defined

Lifecycle Hooks
Custom Headers Getting Lost
Wrong:
// ❌ Custom headers get replaced by config.headers
return {
  headers: { ...config.headers, 'X-Custom': 'value' },
  ...config  // config.headers completely replaces the headers object above
};
Correct:
// ✅ Merge custom headers with existing headers
return {
  ...config,
  headers: { 'X-Custom': 'value', ...config.headers }  // Caller's headers override our defaults
};
Performance Timing Not Working
Wrong:
// ❌ Context is read-only, modifications lost
export function beforeRequest(actionName: string, config: ActionConfig): ActionConfig {
  const ctx = config.hookCtx;
  ctx.startTime = Date.now();  // Lost!
  return config;
}
Correct:
// ✅ Return modified context
export function beforeRequest(actionName: string, config: ActionConfig): ActionConfig {
  const ctx = config.hookCtx || {};
  return {
    ...config,
    hookCtx: { ...ctx, startTime: Date.now() }
  };
}
Hook Not Executing
Checklist:
	Verify hook functions are exported from the configured module
	Check that import_into_generated includes the hooks module
	Regenerate types with mix ash.codegen --dev
	Ensure hook function names match the configuration exactly
	For channel hooks: Verify that generate_phx_channel_rpc_actions: true is set in config

TypeScript Errors with Hook Context
Wrong:
// ❌ Type assertion without null check
const ctx = config.hookCtx as ActionHookContext;
ctx.trackPerformance;  // Error if hookCtx is undefined
Correct:
// ✅ Optional chaining or type guard
const ctx = config.hookCtx as ActionHookContext | undefined;
if (ctx?.trackPerformance) {
  // Safe to use
}
Typed Controller Issues
Error: "Controller 422 error"
Cause: Missing required argument, failed type cast, or a violated argument constraint (min_length, match, min/max, …). Arguments follow Ash semantics: strings are trimmed by default, and "" on a nilable string is normalized to nil — on a required string it produces a 422 "is required".
Solution: Check your request includes all required arguments (allow_nil?: false), that values match expected types, and that declared constraints are satisfied:
# This argument is required — omitting it from the request body returns 422
argument :code, :string, allow_nil?: false

# Constraints are enforced at runtime — "abc" returns 422 here
argument :token, :string, constraints: [min_length: 8]
The error response includes all validation failures at once, using the same
shape as RPC errors (AshRpcError):
{
  "errors": [
    {
      "type": "required",
      "message": "is required",
      "shortMessage": "Required field",
      "vars": { "field": "code" },
      "fields": ["code"],
      "path": []
    },
    {
      "type": "invalid_argument",
      "message": "length must be greater than or equal to %{min}",
      "shortMessage": "Invalid argument",
      "vars": { "field": "token", "min": 8 },
      "fields": ["token"],
      "path": []
    }
  ]
}
message keeps its %{var} placeholders — interpolate them client-side from
vars, as with RPC errors.
Error: "Route handler must return %Plug.Conn{}"
Cause: Your route handler returned something other than a %Plug.Conn{} struct.
Solution: Ensure every code path in your handler returns %Plug.Conn{}:
# ❌ Wrong — returns a tuple
run fn conn, params ->
  {:ok, "result"}
end

# ✅ Correct — returns conn
run fn conn, params ->
  Plug.Conn.send_resp(conn, 200, "OK")
end
Error: "Invalid constraints for argument"
Cause: A route argument declares constraints that its Ash type rejects (wrong keys or values for Ash.Type.constraints/1). Argument constraints are validated at compile time.
Solution: Fix the constraint keys/values to match what the type supports (e.g. min_length/max_length/match for :string, min/max for :integer).
Routes Not Generated
Cause: Missing configuration.
Solution: Configure the typed controllers and router (routes_output_file auto-derives as ash_routes.ts in the output_file directory when not set):
config :ash_typescript,
  typed_controllers: [MyApp.Session],       # Required (generation runs when non-empty)
  router: MyAppWeb.Router,                  # Required for path introspection
  routes_output_file: "assets/js/routes.ts" # Optional — auto-derived when unset
Multi-Mount Ambiguity Error
Cause: A controller action is mounted at multiple paths without unique as: options.
Solution: Add as: to each scope:
# ❌ Wrong — ambiguous
scope "/admin" do
  get "/auth", SessionController, :auth
end
scope "/app" do
  get "/auth", SessionController, :auth
end

# ✅ Correct — disambiguated
scope "/admin", as: :admin do
  get "/auth", SessionController, :auth
end
scope "/app", as: :app do
  get "/auth", SessionController, :auth
end
Path Parameter Missing Argument Error
Cause: Router path has a :param that doesn't have a matching DSL argument.
Solution: Add the missing argument:
# Router: patch "/providers/:provider", SessionController, :update_provider

patch :update_provider do
  argument :provider, :string  # Must match :provider in the path
  argument :enabled, :boolean, allow_nil?: false
  run fn conn, params -> handle_update(conn, params) end
end
Error: "path parameter arguments with allow_nil?: true"
Cause: A path parameter argument has allow_nil?: true (the default), but it is always present in the router path at every mount. Path parameters are always provided by the router and can never be nil.
Solution: Set allow_nil?: false on the argument:
# ❌ Wrong — :provider is always a path param
argument :provider, :string  # allow_nil?: true (default) is wrong here

# ✅ Correct
argument :provider, :string, allow_nil?: false
Error: "path parameter arguments with allow_nil?: false"
Cause: A path parameter argument has allow_nil?: false, but it is only a path parameter at some mounts and will be nil at others (multi-mount scenario).
Solution: Set allow_nil?: true (the default) on the argument:
# Route mounted at both /admin/pages/:id and /app/pages (no :id)
# :id is sometimes nil, so it must allow nil

# ❌ Wrong
argument :id, :string, allow_nil?: false

# ✅ Correct
argument :id, :string  # allow_nil?: true (default) is correct here
Error Handler Not Transforming Errors
Cause: Error handler returning wrong type or nil unexpectedly.
Solution: Ensure your handler returns error maps (or nil to suppress):
# MFA style
config :ash_typescript,
  typed_controller_error_handler: {MyApp.ErrorHandler, :handle, []}

# The function receives (error_map, context_map)
defmodule MyApp.ErrorHandler do
  def handle(error, %{route: route_name, source_module: _module}) do
    # Return modified error map, or nil to suppress
    Map.put(error, :route, route_name)
  end
end
Typed Controller Hook Not Executing
Checklist:
	Verify typed_controller_before_request_hook or typed_controller_after_request_hook is configured
	Check that typed_controller_import_into_generated includes the hooks module
	Regenerate types with mix ash_typescript.codegen
	Ensure hook function names match the configuration exactly
	Verify hook functions are exported from the configured module

Channel Hook Issues
Setting Default Timeout
Both patterns work for setting a default that the caller can override:
// Option 1: Spread overwrites earlier properties
return {
  timeout: 10000,  // Default
  ...config        // Caller's timeout (if set) overwrites
};

// Option 2: Explicit nullish coalescing
return {
  ...config,
  timeout: config.timeout ?? 10000
};
If you want to force a timeout that cannot be overridden:
return {
  ...config,
  timeout: 10000  // Always 10000, ignores caller's value
};
Response Type Not Being Handled
Solution: Handle all three response types:
export async function afterChannelResponse(
  actionName: string,
  responseType: "ok" | "error" | "timeout",
  data: any,
  config: ActionChannelConfig
): Promise<void> {
  switch (responseType) {
    case "ok":
      // Handle success
      break;
    case "error":
      // Handle error
      break;
    case "timeout":
      // Handle timeout
      break;
  }
}
Debug Commands
Check Generated Output Without Writing
mix ash_typescript.codegen --dry-run

Validate TypeScript Compilation
cd assets/js && npx tsc --noEmit

Check for Updates
mix ash_typescript.codegen --check

Clean Rebuild
If you're experiencing persistent issues:
mix clean
mix deps.compile
mix compile
mix ash_typescript.codegen

Validate Generated Types (Development)
When working on AshTypescript itself:
# Generate test types
mix test.codegen

# Validate TypeScript compilation
cd test/ts && npm run compileGenerated

# Test valid patterns compile
npm run compileShouldPass

# Test invalid patterns fail (must fail!)
npm run compileShouldFail

# Run Elixir tests
mix test

Getting Help
If you're still experiencing issues:
	Check the documentation: hexdocs.pm/ash_typescript
	Review the demo app: AshTypescript Demo
	Search existing issues: GitHub Issues
	Ask for help: GitHub Discussions
	Join the community: Ash Framework Discord

When reporting issues, please include:
	AshTypescript version
	Ash version
	Elixir version
	Error messages and stack traces
	Minimal reproduction example if possible



  

    AshTypescript.Rpc

typescript_rpc
Define available RPC-actions for resources in this domain.
The error handler will be called with (error, context) and should return a modified error map.
If a module is provided, it must export a handle_error/2 function.
Default error handler: {AshTypescript.Rpc.DefaultErrorHandler, :handle_error, []}
Example:
error_handler {MyApp.CustomErrorHandler, :handle_error, []}
# or
error_handler MyApp.CustomErrorHandler

show_raised_errors?:
Set to true in development to see full error details.
Keep false in production for security.
Nested DSLs
	resource	rpc_action
	typed_query



Options
	Name	Type	Default	Docs
	error_handler	mfa | module	{AshTypescript.Rpc.DefaultErrorHandler, :handle_error, []}	An MFA or module that implements error handling for RPC operations.
	show_raised_errors?	boolean	false	Whether to show detailed information for raised exceptions.
	namespace	String.t		Default namespace (filename) for all resources in this domain.

typescript_rpc.resource
resource resource
Define available RPC-actions for a resource
Nested DSLs
	rpc_action
	typed_query

Arguments
	Name	Type	Default	Docs
	resource	module		The resource being configured

Options
	Name	Type	Default	Docs
	namespace	String.t		Default namespace (filename) for all actions in this resource.

typescript_rpc.resource.rpc_action
rpc_action name, action
Define an RPC action that exposes a resource action to TypeScript clients.
Metadata fields: Action metadata can be exposed via show_metadata option.
Set to nil (default) to expose all metadata fields, false or [] to disable,
or provide a list of atoms to expose specific fields.
Metadata field naming: Use metadata_field_names to map invalid metadata field names
(e.g., field_1, is_valid?) to valid TypeScript identifiers.
Example: metadata_field_names [field_1: "field1", is_valid?: "isValid"]
Get options:
	get? - When true, retrieves a single resource by primary key. Requires primary key
in the RPC call and returns a single result or null.
	get_by - Retrieves a single resource by the specified fields. The fields must be
valid resource attributes. Returns a single result or null.

Arguments
	Name	Type	Default	Docs
	name	atom		The name of the RPC-action
	action	atom		The resource action to expose

Options
	Name	Type	Default	Docs
	namespace	String.t		Namespace for organizing this action into a separate file (becomes the filename). Overrides resource/domain namespace.
	description	String.t		Custom description for the JSDoc comment. Always shown when set, overrides the action's internal description.
	deprecated	boolean | String.t		Mark this action as deprecated. Set to true for a default message, or provide a custom deprecation notice (e.g., "Use listTodosV2 instead").
	see	list(atom)	[]	List of related RPC action names to reference in JSDoc @see tags (e.g., see: [:list_todos, :create_todo]).
	read_action	atom		The read action to use for update and destroy operations when finding records
	show_metadata	nil | boolean | list(atom)		Which metadata fields to expose (nil=all, false/[]=none, list=specific fields)
	metadata_field_names	list({atom, String.t})	[]	Map metadata field names to valid TypeScript identifiers (string values)
	get?	boolean	false	When true, retrieves a single resource by primary key. Returns single result or null.
	get_by	list(atom)	[]	Retrieves a single resource by the specified fields (must be resource attributes). Returns single result or null.
	not_found_error?	true | false | nil		When true (default from global config), returns an error if no record is found. When false, returns null. Only applies to get actions (get?, get_by, or action.get?). If not specified, uses the global config config :ash_typescript, not_found_error?: true.
	identities	list(atom)	[:_primary_key]	List of identities that can be used to look up records for update/destroy actions. Use :_primary_key for the primary key, or identity names like :email. Defaults to [:_primary_key]. Use [] for actor-scoped actions that don't need a lookup key.
	enable_filter?	boolean	true	When false, disables filter support for this read action. The filter key will not be included in the generated TypeScript config, the action's filter type won't be generated, and any filter sent by the client will be dropped. Defaults to true.
	enable_sort?	boolean	true	When false, disables sort support for this read action. The sort key will not be included in the generated TypeScript config, and any sort sent by the client will be dropped. Defaults to true.
	allowed_loads	list(any)		Restricts loadable fields to only those specified. Accepts atoms for simple fields or keyword lists for nested fields (e.g., [:user, comments: [:author]]). Mutually exclusive with denied_loads.
	denied_loads	list(any)		Denies loading of the specified fields. Accepts atoms for simple fields or keyword lists for nested fields (e.g., [:user, comments: [:author]]). Mutually exclusive with allowed_loads.

Introspection
Target: AshTypescript.Rpc.RpcAction
typescript_rpc.resource.typed_query
typed_query name, action
Arguments
	Name	Type	Default	Docs
	name	atom		The name of the RPC-action
	action	atom		The read action on the resource to query

Options
	Name	Type	Default	Docs
	description	String.t		Description for the JSDoc comment of this typed query.
	ts_result_type_name	String.t		The name of the TypeScript type for the query result
	ts_fields_const_name	String.t		The name of the constant for the fields, that can be reused by the client to re-run the query
	fields	list(any)		The fields to query

Introspection
Target: AshTypescript.Rpc.TypedQuery
Introspection
Target: AshTypescript.Rpc.Resource


  

    AshTypescript.Resource

Spark DSL extension for configuring TypeScript generation on Ash resources.
This extension allows resources to define TypeScript-specific settings,
such as custom type names for the generated TypeScript interfaces.
typescript
Define TypeScript settings for this resource
Options
	Name	Type	Default	Docs
	type_name	String.t		The name of the TypeScript type for the resource
	field_names	keyword	[]	A keyword list mapping Elixir field names to TypeScript client names. Use strings for the client names - no additional formatting is applied. (e.g., [is_active?: "isActive", address_line_1: "addressLine1"])
	argument_names	keyword	[]	A keyword list mapping Elixir argument names to TypeScript client names per action. Use strings for the client names - no additional formatting is applied. (e.g., [read_action: [is_active?: "isActive"]])



  

    AshTypescript.TypedController

Spark DSL extension for defining typed controller routes.
This extension generates TypeScript path helper functions and a thin Phoenix
controller from routes configured in the DSL. Unlike AshTypescript.ControllerResource,
this is a standalone Spark DSL — not attached to Ash.Resource.
Routes contain colocated arguments and handler functions (inline closures or
handler modules implementing AshTypescript.TypedController.Route).
Usage
Three syntaxes are supported for defining routes:
defmodule MyApp.Session do
  use AshTypescript.TypedController

  typed_controller do
    module_name MyAppWeb.SessionController

    # Verb shortcut (preferred)
    post :login do
      run fn conn, params -> Plug.Conn.send_resp(conn, 200, "OK") end
      argument :code, :string, allow_nil?: false
      argument :remember_me, :boolean
    end

    # Positional method arg
    route :auth, :get do
      run fn conn, _params -> Plug.Conn.send_resp(conn, 200, "Auth") end
    end

    # Method defaults to :get when omitted
    route :home do
      run fn conn, _params -> Plug.Conn.send_resp(conn, 200, "Home") end
    end
  end
end
typed_controller
Define typed controller routes
Nested DSLs
	route	argument


	get	argument


	post	argument


	patch	argument


	put	argument


	delete	argument



Options
	Name	Type	Default	Docs
	module_name	atom		The module name for the generated Phoenix controller (e.g. MyAppWeb.SessionController)
	namespace	String.t		Default namespace (filename) for all routes in this controller. Can be overridden per-route.

typed_controller.route
route name, method \\ nil
Define a route that maps a controller action to a handler.
Supports three syntaxes:
	route :name, :post do ... end (positional method arg)
	route :name do ... end (defaults to GET)
	post :name do ... end (verb shortcut)

The handler can be an inline function (fn/2) or a module implementing
the AshTypescript.TypedController.Route behaviour. Handlers receive
(conn, params) and must return a %Plug.Conn{}.
Nested DSLs
	argument

Arguments
	Name	Type	Default	Docs
	name	atom		The controller action name (e.g. :login, :auth)
	method	:get | :post | :patch | :put | :delete	:get	The HTTP method. Defaults to :get.

Options
	Name	Type	Default	Docs
	run	(any, any -> any) | atom		The handler — an fn/2 closure or a module implementing AshTypescript.TypedController.Route
	description	String.t		JSDoc description for the generated TypeScript path helper
	deprecated	boolean | String.t		Mark this route as deprecated. Set to true for a default message, or provide a custom deprecation notice.
	see	list(atom)	[]	List of related route names to reference in JSDoc @see tags.
	zod_schema_name	String.t		Override the generated Zod schema name (used as-is for the exported const). Use when the default name collides with an RPC action's Zod schema.
	valibot_schema_name	String.t		Override the generated Valibot schema name (used as-is for the exported const). Use when the default name collides with an RPC action's Valibot schema.
	namespace	String.t		Namespace for organizing this route into a separate file (becomes the filename). Overrides controller-level namespace.

typed_controller.route.argument
argument name, type
Define an argument for this route.
Arguments
	Name	Type	Default	Docs
	name	atom		The argument name
	type	module		The Ash type (e.g. :string, :boolean, {:array, :string})

Options
	Name	Type	Default	Docs
	constraints	keyword	[]	Type constraints
	allow_nil?	boolean	true	Whether this argument can be nil. Set to false to make it required.
	default	any		Default value for this argument

Introspection
Target: AshTypescript.TypedController.Dsl.RouteArgument
Introspection
Target: AshTypescript.TypedController.Dsl.Route
typed_controller.get
get name
Define a GET route. Shorthand for route :name, :get.
Nested DSLs
	argument

Arguments
	Name	Type	Default	Docs
	name	atom		The controller action name (e.g. :login, :auth)

Options
	Name	Type	Default	Docs
	run	(any, any -> any) | atom		The handler — an fn/2 closure or a module implementing AshTypescript.TypedController.Route
	description	String.t		JSDoc description for the generated TypeScript path helper
	deprecated	boolean | String.t		Mark this route as deprecated. Set to true for a default message, or provide a custom deprecation notice.
	see	list(atom)	[]	List of related route names to reference in JSDoc @see tags.
	zod_schema_name	String.t		Override the generated Zod schema name (used as-is for the exported const). Use when the default name collides with an RPC action's Zod schema.
	valibot_schema_name	String.t		Override the generated Valibot schema name (used as-is for the exported const). Use when the default name collides with an RPC action's Valibot schema.
	namespace	String.t		Namespace for organizing this route into a separate file (becomes the filename). Overrides controller-level namespace.

typed_controller.get.argument
argument name, type
Define an argument for this route.
Arguments
	Name	Type	Default	Docs
	name	atom		The argument name
	type	module		The Ash type (e.g. :string, :boolean, {:array, :string})

Options
	Name	Type	Default	Docs
	constraints	keyword	[]	Type constraints
	allow_nil?	boolean	true	Whether this argument can be nil. Set to false to make it required.
	default	any		Default value for this argument

Introspection
Target: AshTypescript.TypedController.Dsl.RouteArgument
Introspection
Target: AshTypescript.TypedController.Dsl.Route
typed_controller.post
post name
Define a POST route. Shorthand for route :name, :post.
Nested DSLs
	argument

Arguments
	Name	Type	Default	Docs
	name	atom		The controller action name (e.g. :login, :auth)

Options
	Name	Type	Default	Docs
	run	(any, any -> any) | atom		The handler — an fn/2 closure or a module implementing AshTypescript.TypedController.Route
	description	String.t		JSDoc description for the generated TypeScript path helper
	deprecated	boolean | String.t		Mark this route as deprecated. Set to true for a default message, or provide a custom deprecation notice.
	see	list(atom)	[]	List of related route names to reference in JSDoc @see tags.
	zod_schema_name	String.t		Override the generated Zod schema name (used as-is for the exported const). Use when the default name collides with an RPC action's Zod schema.
	valibot_schema_name	String.t		Override the generated Valibot schema name (used as-is for the exported const). Use when the default name collides with an RPC action's Valibot schema.
	namespace	String.t		Namespace for organizing this route into a separate file (becomes the filename). Overrides controller-level namespace.

typed_controller.post.argument
argument name, type
Define an argument for this route.
Arguments
	Name	Type	Default	Docs
	name	atom		The argument name
	type	module		The Ash type (e.g. :string, :boolean, {:array, :string})

Options
	Name	Type	Default	Docs
	constraints	keyword	[]	Type constraints
	allow_nil?	boolean	true	Whether this argument can be nil. Set to false to make it required.
	default	any		Default value for this argument

Introspection
Target: AshTypescript.TypedController.Dsl.RouteArgument
Introspection
Target: AshTypescript.TypedController.Dsl.Route
typed_controller.patch
patch name
Define a PATCH route. Shorthand for route :name, :patch.
Nested DSLs
	argument

Arguments
	Name	Type	Default	Docs
	name	atom		The controller action name (e.g. :login, :auth)

Options
	Name	Type	Default	Docs
	run	(any, any -> any) | atom		The handler — an fn/2 closure or a module implementing AshTypescript.TypedController.Route
	description	String.t		JSDoc description for the generated TypeScript path helper
	deprecated	boolean | String.t		Mark this route as deprecated. Set to true for a default message, or provide a custom deprecation notice.
	see	list(atom)	[]	List of related route names to reference in JSDoc @see tags.
	zod_schema_name	String.t		Override the generated Zod schema name (used as-is for the exported const). Use when the default name collides with an RPC action's Zod schema.
	valibot_schema_name	String.t		Override the generated Valibot schema name (used as-is for the exported const). Use when the default name collides with an RPC action's Valibot schema.
	namespace	String.t		Namespace for organizing this route into a separate file (becomes the filename). Overrides controller-level namespace.

typed_controller.patch.argument
argument name, type
Define an argument for this route.
Arguments
	Name	Type	Default	Docs
	name	atom		The argument name
	type	module		The Ash type (e.g. :string, :boolean, {:array, :string})

Options
	Name	Type	Default	Docs
	constraints	keyword	[]	Type constraints
	allow_nil?	boolean	true	Whether this argument can be nil. Set to false to make it required.
	default	any		Default value for this argument

Introspection
Target: AshTypescript.TypedController.Dsl.RouteArgument
Introspection
Target: AshTypescript.TypedController.Dsl.Route
typed_controller.put
put name
Define a PUT route. Shorthand for route :name, :put.
Nested DSLs
	argument

Arguments
	Name	Type	Default	Docs
	name	atom		The controller action name (e.g. :login, :auth)

Options
	Name	Type	Default	Docs
	run	(any, any -> any) | atom		The handler — an fn/2 closure or a module implementing AshTypescript.TypedController.Route
	description	String.t		JSDoc description for the generated TypeScript path helper
	deprecated	boolean | String.t		Mark this route as deprecated. Set to true for a default message, or provide a custom deprecation notice.
	see	list(atom)	[]	List of related route names to reference in JSDoc @see tags.
	zod_schema_name	String.t		Override the generated Zod schema name (used as-is for the exported const). Use when the default name collides with an RPC action's Zod schema.
	valibot_schema_name	String.t		Override the generated Valibot schema name (used as-is for the exported const). Use when the default name collides with an RPC action's Valibot schema.
	namespace	String.t		Namespace for organizing this route into a separate file (becomes the filename). Overrides controller-level namespace.

typed_controller.put.argument
argument name, type
Define an argument for this route.
Arguments
	Name	Type	Default	Docs
	name	atom		The argument name
	type	module		The Ash type (e.g. :string, :boolean, {:array, :string})

Options
	Name	Type	Default	Docs
	constraints	keyword	[]	Type constraints
	allow_nil?	boolean	true	Whether this argument can be nil. Set to false to make it required.
	default	any		Default value for this argument

Introspection
Target: AshTypescript.TypedController.Dsl.RouteArgument
Introspection
Target: AshTypescript.TypedController.Dsl.Route
typed_controller.delete
delete name
Define a DELETE route. Shorthand for route :name, :delete.
Nested DSLs
	argument

Arguments
	Name	Type	Default	Docs
	name	atom		The controller action name (e.g. :login, :auth)

Options
	Name	Type	Default	Docs
	run	(any, any -> any) | atom		The handler — an fn/2 closure or a module implementing AshTypescript.TypedController.Route
	description	String.t		JSDoc description for the generated TypeScript path helper
	deprecated	boolean | String.t		Mark this route as deprecated. Set to true for a default message, or provide a custom deprecation notice.
	see	list(atom)	[]	List of related route names to reference in JSDoc @see tags.
	zod_schema_name	String.t		Override the generated Zod schema name (used as-is for the exported const). Use when the default name collides with an RPC action's Zod schema.
	valibot_schema_name	String.t		Override the generated Valibot schema name (used as-is for the exported const). Use when the default name collides with an RPC action's Valibot schema.
	namespace	String.t		Namespace for organizing this route into a separate file (becomes the filename). Overrides controller-level namespace.

typed_controller.delete.argument
argument name, type
Define an argument for this route.
Arguments
	Name	Type	Default	Docs
	name	atom		The argument name
	type	module		The Ash type (e.g. :string, :boolean, {:array, :string})

Options
	Name	Type	Default	Docs
	constraints	keyword	[]	Type constraints
	allow_nil?	boolean	true	Whether this argument can be nil. Set to false to make it required.
	default	any		Default value for this argument

Introspection
Target: AshTypescript.TypedController.Dsl.RouteArgument
Introspection
Target: AshTypescript.TypedController.Dsl.Route


  

    AshTypescript.TypedChannel

Spark DSL extension for defining typed Phoenix channel event subscriptions.
Declares which Ash PubSub publications a channel intercepts. For each declared
event, AshTypescript reads the publication's returns type and generates a
typed TypeScript payload type. An event map and typed subscription helper are
also generated for the channel.
The module must also be a Phoenix channel (use Phoenix.Channel) — the
declared events are automatically intercepted so their payloads can be
formatted with the configured output_field_formatter before reaching the
client (see AshTypescript.TypedChannel.Interception). A compile warning is
emitted when use Phoenix.Channel is missing.
The recommended way to get typed payloads is to use transform :some_calc on
publications, pointing to a resource calculation with :auto typing. Ash
auto-derives the returns type from the calculation expression. You can also
use explicit returns: with an anonymous function transform.
Usage
defmodule MyAppWeb.OrgAdminChannel do
  use Phoenix.Channel
  use AshTypescript.TypedChannel

  @impl true
  def join("org_admin:" <> org_id, _payload, socket) do
    {:ok, socket}
  end

  typed_channel do
    resource MyApp.Post do
      publish :post_created
      publish :post_updated
    end

    resource MyApp.Comment do
      publish :comment_created
    end
  end
end
typed_channel
Configure typed channel subscriptions from Ash PubSub publications.
Nested DSLs
	resource	publish



Options
	Name	Type	Default	Docs
	topic	String.t		The Phoenix channel topic pattern (e.g. "org:*").

typed_channel.resource
resource module
Declare an Ash resource whose publications this channel subscribes to.
Each publish child declares a specific event to intercept.
Nested DSLs
	publish

Arguments
	Name	Type	Default	Docs
	module	atom		The Ash resource module containing the PubSub publications.

typed_channel.resource.publish
publish event
Declare a PubSub event to intercept on this channel.
The event name must match the event option (or action name fallback) of
a publication on the resource. The publication must have a returns type
for TypeScript type generation — either auto-derived via transform :calc
or explicitly set via returns:.
Arguments
	Name	Type	Default	Docs
	event	atom | String.t		The event name to intercept (atom or string).

Introspection
Target: AshTypescript.TypedChannel.Dsl.Publication
Introspection
Target: AshTypescript.TypedChannel.Dsl.ChannelResource


  

    Change Log

All notable changes to this project will be documented in this file.
See Conventional Commits for commit guidelines.
v0.18.2 (2026-09-03)
Bug Fixes:
	generate the AshAuthentication error protocol impls by @Torkan

	respect output_field_formatter in generated config option names by @Torkan


v0.18.1 (2026-09-01)
Bug Fixes:
	only find embedded resources from entrypoints by @zachdaniel

	support map fields w/ no declared subfields by @zachdaniel


v0.18.0 (2026-08-31)
Highlights:
Fuller context for the most significant changes in this release. The complete
commit-level record follows below.
Breaking
	typed-channel: broadcast payloads are now formatted with the output_field_formatter before reaching the client — use AshTypescript.TypedChannel intercepts the declared events and formats via handle_out/3, so the wire matches the generated payload types; the module must now also use Phoenix.Channel (compile warning otherwise) (#79)

	rpc: top-level filter/sort/page parameters now return filter_not_supported/sort_not_supported/pagination_not_supported errors when the action cannot honor them (non-list reads, disabled via enable_filter?/enable_sort?, or no pagination configured) instead of being silently dropped

	validation-schemas: the AshTypescript.Codegen.SchemaFormatter behaviour replaces the custom_type_fallback/0 callback with mapping_overrides/0. Only affects out-of-tree formatter implementations; the two in-tree formatters (Zod, Valibot) are updated


Features
	rpc: nested relationship query options — paginate, filter, sort, and slice has_many/many_to_many loads inside field selection, with capability-gated TypeScript types and page-shaped results

	manifest-json: JSON manifest version 1.1 — new top-level resources object exposing per-relationship query capabilities (additive)

	codegen: mix ash_typescript.codegen --output PATH (alias -o) overrides the output_file config for a single run; a .ts path is used as the RPC file, anything else is treated as a directory (#65)

	validation-schemas: new zod_mapping_overrides / valibot_mapping_overrides config for controlling the schema generated for hand-rolled custom Ash types — the counterpart to type_mapping_overrides, and the only way to emit raw library syntax such as a Zod brand (#84)

	validation-schemas: new zod_import_into_generated / valibot_import_into_generated config injects user-authored imports into the generated schema files, so a mapping override can name a schema written in TypeScript (e.g. "CustomZodSchemas.objectId") instead of an inline expression. Scoped per library rather than reusing import_into_generated, which targets the types and RPC files (#84)


Bug Fixes
	codegen: generated RPC action wrappers now type-check under exactOptionalPropertyTypes: true — the static ActionConfig/ValidationConfig/ActionChannelConfig/ValidationChannelConfig interfaces declare | undefined on their optional properties (#77)

	validation-schemas: hand-rolled custom Ash types now derive their schema from Ash.Type.storage_type/1 instead of collapsing to a flat z.string()/v.string(). A custom type storing :integer previously generated a string schema that rejected its own valid values while the generated TypeScript type said number. Ash.Type.NewType was never affected — its constraints already flowed through (#84)


Breaking Changes:
	rpc: nested query envelopes; strict top-level filter/sort/page by @Torkan

	typed-controller: return route errors in the RPC error shape by @Torkan

	errors: replace error code with type and keep placeholders client-resolvable by @Torkan


Features:
	validation-schemas: add schema mapping overrides for custom Ash types by @Torkan

	codegen: add --output flag to override output_file for a single run (closes #65) by @Torkan

	manifest-json: expose relationship query capabilities (manifest 1.1) by @Torkan

	codegen: capability-gated types for nested relationship query options by @Torkan

	manifest: decorate many-relationships with query capabilities by @Torkan

	typed-controller: support array route arguments by @Torkan

	manifest: add a Valibot Schema column to the Markdown manifest by @Torkan

	typed-controller: apply Ash argument semantics and generate Valibot route schemas (CVE-2026-82732) by @Torkan

	manifest: reject unmappable types and invalid rpc_action options at compile time by @Torkan

	typed-channel: add independently toggleable publication warnings by @Torkan

	installer: scaffold AshTypescriptManifest module and manifest config by @Torkan

	manifest: precompute action classification, input maps and bulk strategy under Custom by @Torkan

	manifest: add O(1) entrypoint lookup maps for RPC actions and typed queries by @Torkan

	manifest: precompute runtime source-of-truth data under Custom decoration by @Torkan

	manifest: decorate manifest with ash_typescript metadata under custom namespace by @Torkan

	ash_api_spec: raise on non-public attrs in entrypoint accept lists by @Torkan

	ash_api_spec: add type_lookup with strict get_type! lookup by @Torkan

	ash_api_spec: add visibility options to include private fields in spec generation by @Torkan

	add SpecCache with persistent_term for zero-cost spec reads by @Torkan

	AshApiSpec: add convenience functions to Type and top-level module by @Torkan

	AshApiSpec: hydrate union members with tag info and resolved types by @Torkan

	populate entrypoint config from RPC DSL and use it in codegen by @Torkan

	AshApiSpec: move actions from resources to top-level entrypoints by @Torkan

	resolve type_ref in codegen and RPC runtime consumers by @Torkan

	AshApiSpec: add overrides option and type_ref references for named types by @Torkan

	ash-api-spec: add accessible_relationships and accepted_fields convenience functions by @Torkan

	ash-api-spec: expand convenience API and adopt throughout codebase by @Torkan

	rpc: add TypeIndex for pre-computed runtime type lookups by @Torkan

	ash-api-spec: add resource lookup API and action-scoped generation by @Torkan

	codegen: add AshApiSpec fast-path to FilterTypes and enforce resource_lookup by @Torkan

	codegen: add AshApiSpec fast-path to ResourceSchemas and enforce resource_lookup by @Torkan

	codegen: add %AshApiSpec.Field{} dispatch to TypeMapper and fix ensure_codegen_instance_of by @Torkan

	codegen: generate AshApiSpec at entry point and thread resource_lookup to submodules by @Torkan

	rpc: add %AshApiSpec.Resource{} fast path to FieldSelector by @Torkan

	rpc: thread resource_lookups through runtime pipeline by @Torkan

	rpc: persist resource lookups and add %Type{} dispatch for runtime type resolution by @Torkan

	codegen: add %AshApiSpec.Type{} dispatch to TypeMapper and ResourceSchemas by @Torkan

	ash-api-spec: add missing primitive types and fix type resolver edge cases by @Torkan

	ash-api-spec: add reachability analysis, generator pipeline, and JSON serializer by @Torkan

	ash-api-spec: add type resolver and builders by @Torkan

	ash-api-spec: add struct definitions for API specification IR by @Torkan


Bug Fixes:
	typed-channel: format broadcast payloads with output_field_formatter (closes #79) by @Torkan

	codegen: add | undefined to optional config props for exactOptionalPropertyTypes (closes #77) by @Torkan

	typed-controller: gate unexpected handler return detail behind show_raised_errors (CVE-2026-82733) by @Torkan

	typed-controller: reject colliding request params instead of silently merging by @Torkan

	typed-controller: encode path params in generated route URLs (CVE-2026-82731) by @Torkan

	rpc: redact ForbiddenField and NotLoaded in normalize_primitive (CVE-2026-82730) by @Torkan

	rpc: reject non-scalar get_by values before trusted filter by @Torkan

	rpc: reject non-scalar identity values before trusted filter by @Torkan

	codegen: make restricted schemas restrict scalar loads by @Torkan

	rpc: enforce load restrictions during field selection by @Torkan

	rpc: stop minting atoms for typed struct field names (CVE-2026-77856) by @Torkan

	rpc: stop unwrapping unknown structs into RPC error payloads by @Torkan

	rpc: fail closed when a configured error handler crashes (CVE-2026-77950) by @Torkan

	rpc: scope validate_action target lookup to the configured read_action by @Torkan

	rpc: prevent atom-table exhaustion from client-supplied field names (CVE-2026-74837) by @Torkan

	codegen: skip satisfies-widened undefined keys in InferResult by @Torkan

	codegen: resolve leaf validation types by module before kind by @Torkan

	rpc: serialize Ash.Type.Vector values as number arrays by @Torkan

	codegen: add AshVector type alias for Ash.Type.Vector by @Torkan

	typed-channel: emit grouped publication warnings to stderr by @Torkan

	manifest: stop RPC config warnings failing --warnings-as-errors by @Torkan

	mix: raise when npm install exits non-zero by @Torkan

	installer: warn on a missing router and scaffold valibot config by @Torkan

	codegen: support generation from an empty manifest by @Torkan

	codegen: align pagination result types with runtime payloads by @Torkan

	codegen: advertise the validation-channel function and centralize generated names by @Torkan

	manifest: only advertise schema variants for actions that have one by @Torkan

	typed-controller: export and advertise GET-route validation schemas by @Torkan

	codegen: check and preview the manifests like any other artifact by @Torkan

	codegen: attribute non-RPC resource references in the warning by @Torkan

	rpc: resolve resources against scoped manifests during field processing by @Torkan

	codegen: drive non-empty string schemas from allow_empty? constraints by @Torkan

	codegen: correct type-level shapes for typed maps, keyset pages and channels by @Torkan

	manifest: recompile the manifest module when its domains change by @Torkan

	codegen: propagate array cardinality constraints by Rodolfo Torres

	codegen: restore @ashActionDef JSDoc tag via concrete action lookup by @Torkan

	codegen: map Money/Ltree/ULID third-party types instead of falling back to any by @Torkan

	test: respect explicit false for deadline_factor calc option by @Torkan

	resource: validate map field names through NewType and array constraints by @Torkan

	rpc: preserve false values when extracting plain map fields by @Torkan

	guard typescript_field_names checks with Code.ensure_loaded?/1 by @Torkan

	preserve false values when extracting plain map fields (#80) by @vasspilka

	reachability: traverse action returns and metadata types by @Torkan

	resolve all dialyzer warnings in value_formatter and spec_cache by @Torkan

	resolve rebase conflicts in codegen modules by @Torkan

	handle type_ref in resource schema classification and action introspection by @Torkan

	resolve dialyzer warning in generate_resource_lookup by @Torkan

	remove dead code branch flagged by dialyzer in type_mapper by @Torkan

	resolve dialyzer warnings by extracting array tuple clauses and removing dead fallbacks by @Torkan

	rpc: use ActionIntrospection to determine input type for exports by @Torkan


Performance Improvements:
	use pre-computed resource_lookup instead of regenerating AshApiSpec inline by @Torkan

v0.17.3 (2026-04-30)
Bug Fixes:
	perf: use persisted resource field names by @Torkan

v0.17.2 (2026-04-29)
Bug Fixes:
	codegen: distinguish nullable from optional in zod and valibot schemas by Mike Wilson (#70)

	codegen: sort enum values alphabetically in generated types by @Torkan


Performance Improvements:
	field_formatter: cache atom field name lookups per process by Mike Wilson (#68)

v0.17.1 (2026-04-15)
Bug Fixes:
	generate correct validation schemas for AshMoney.Types.Money by @Torkan

	preserve unconstrained map keys in action metadata by @Torkan

	preserve unconstrained map keys in generic action output by @Torkan

	camelize nested keys in read action typed map metadata by Mike Wilson (#63)


v0.17.0 (2026-03-29)
Features:
	manifest: add valibot entries to JSON manifest by @Torkan

	codegen: add typed sort fields with SortString utility type and array support by @Torkan

	codegen: add isNil operator, expand aggregate filters, generate filter field arrays by @Torkan

	valibot by @directormac

	add valibot to resolver and orchestrator by @directormac

	valibot generators by @directormac


Bug Fixes:
	codegen: remove dead valibot import from generated RPC file by @Torkan

	valibot: namespace export harcoded suffix by @directormac

	valibot: piped constraints by @directormac

	rpc: use load-through format for resource-returning calculations by @Torkan

	codegen: distinguish resource from typed struct in return type classification by @Torkan

	test: scope typed query const assertion to Typed Queries section by @Torkan

	codegen: unwrap NewTypes before classifying return types for field selection by Mike Wilson

	delete vite/inertia combo as SSR didnt really work by Victor Batarse

	in prod if there was no manifest.json assets.deploy would crash with vite by Victor Batarse

	add csrf headers in all layouts by Victor Batarse

	colocated hooks on non react version by Victor Batarse

	on non-jsx framework caused crash by Victor Batarse

	esbuild versions CSS issues by Victor Batarse


v0.16.0 (2026-03-23)
Breaking Changes:
import_into_generated and typed_controller_import_into_generated file paths are now project-root-relative (e.g., "assets/js/hooks.ts") instead of JS-relative import paths (e.g., "./hooks")
Features:
	codegen: exclude calculations with field?: false from generated types by @Torkan

	typed-channel: auto-derive payload types from calculation transforms by @Torkan

	rpc: verify actions and relationship read actions are public? by @Torkan

	rpc: add machine-readable JSON manifest generation by @Torkan

	typed-channel: detect payload type name conflicts across channels by @Torkan

	typed-channel: add config accessors and orchestrator integration by @Torkan

	typed-channel: add DSL, verifier, and codegen for typed channel event subscriptions by @Torkan

	add typed_controller_base_path config for route URL prefixing by @Torkan

	add HTTP verb shortcuts and positional method arg to typed controller DSL by @Torkan

	add controller namespace support and simplify codegen orchestration by @Torkan

	add multi-file codegen architecture and typed controller enhancements by @Torkan


Bug Fixes:
	test: use domain: nil for inline test resource not registered in a domain by @Torkan

	bump minimum ash dep to >= 3.21.1 for field? support by @Torkan

	rpc: unwrap Reactor.Error.Invalid.RunStepError to inner error by @Torkan

	test: replace length/1 comparisons with empty list checks by @Torkan

	test: use CodegenTestHelper instead of removed Rpc.Codegen API by @Torkan

	codegen: generate Array<Record<string, any>> for {:array, :map} return types by @barnabasJ (#56)

	codegen: prefix unused actionName param with underscore when hooks disabled by @Torkan

	test: add returns type to item_deleted publication to fix compile warning by @Torkan

	codegen: resolve relative import paths correctly for parent directories by @Torkan

	rpc: apply output formatter to channel field in channel functions by @Torkan

	test: redirect typed_channels_output_file to tmp dir in codegen tests by @Torkan

	typed-controller: default route method to nil instead of :get by @Torkan

	use field formatter for channel handler fields by @Torkan


v0.15.3 (2026-02-21)
Bug Fixes:
	sort RPC codegen output for deterministic TypeScript generation by @Torkan

v0.15.2 (2026-02-21)
Bug Fixes:
	sort typed controller output for deterministic codegen by @Torkan

v0.15.1 (2026-02-21)
Bug Fixes:
	restore method/module_name in spark formatter locals_without_parens by @Torkan

	add typed_controller_path_params_style config option by @Torkan

	codegen: check typescript_type_name before unwrapping NewTypes (#52) by @Torkan


v0.15.0 (2026-02-19)
Features:
	add typed_controller_mode config for paths_only generation by @Torkan

	generate query params and typed path helpers for TypedController routes by @Torkan

	validate that path params have matching DSL arguments by @Torkan

	typed-controller: validate route and argument names for TypeScript compatibility by @Torkan

	add TypedController as standalone Spark DSL with argument extraction and type casting by @Torkan

	controller-resource: normalize camelCase request params to snake_case by @Torkan

	codegen: integrate controller resource route generation into mix task by @Torkan

	add TypeScript route codegen with router introspection by @Torkan

	add ControllerResource DSL extension with controller generation by @Torkan


Bug Fixes:
	codegen: check typescript_type_name before unwrapping NewTypes (#52) by @Torkan

	prevent policy breakdown leak in Forbidden.Policy error responses by @Torkan


v0.14.4 (2026-02-14)
Bug Fixes:
	rpc: add JSON-safe error serialization for policy breakdowns by @Torkan

	zod: topologically sort resource schemas to fix declaration order by @Torkan


v0.14.3 (2026-02-11)
Bug Fixes:
	codegen: scope always_regenerate to only apply with --dev flag by @Torkan

v0.14.2 (2026-02-10)
Bug Fixes:
	rpc: ensure error responses are JSON-serializable by @Torkan

	codegen: only export Config type for actions with optional pagination by @Torkan


v0.14.1 (2026-02-07)
Bug Fixes:
	codegen: skip file writes when generated content is unchanged by @Torkan

v0.14.0 (2026-02-06)
Features:
	codegen: add always_regenerate config to skip diff check by @Torkan

Bug Fixes:
	handle list input in ErrorBuilder.build_error_response/1 by Oliver Severin Mulelid-Tynes (#48)

v0.13.2 (2026-02-04)
Bug Fixes:
	codegen: use field formatter more consistently by @Torkan

v0.13.1 (2026-02-04)
Bug Fixes:
	codegen: use Mix.raise for clearer error output by @Torkan

	verifiers: validate union member names for TypeScript compatibility by @Torkan

	verifiers: skip field name validation when mapping exists by @Torkan


v0.13.0 (2026-02-01)
Features:
	config: add developer experience configuration options by @Torkan

	mix: handle multi-file output and manifest generation by @Torkan

	codegen: add multi-file namespace output support by @Torkan

	codegen: add markdown manifest generator by @Torkan

	codegen: add JSDoc generator with configurable tags by @Torkan

	codegen: add namespace resolution and domain grouping by @Torkan

	dsl: add namespace, description, deprecated, and see options by @Torkan


Bug Fixes:
	codegen: fix TypeScript inference for NewType-wrapped unions by @Torkan

	codegen: unwrap NewTypes in type discovery to find union members by @Torkan


v0.12.1 (2026-01-26)
Bug Fixes:
	typed-queries: use satisfies for type-safe field constants by @Torkan

	rpc: make tenant optional for non-multitenancy resources by @Torkan

	don't expose exception messages for unknown errors by @zachdaniel


v0.12.0 (2026-01-17)
Features:
	rpc: generate restricted schemas for allowed_loads actions by @Torkan

	rpc: support first aggregates returning embedded resources and unions by @Torkan

	rpc: add allowed_loads and denied_loads options for rpc_action by @Torkan

	rpc: add enable_filter? and enable_sort? options for rpc_action by @Torkan


v0.11.6 (2026-01-13)
Bug Fixes:
	rpc: prioritize direct headers and fetchOptions over lifecycle hook config by @Torkan

v0.11.5 (2026-01-08)
Bug Fixes:
	codegen: discover embedded resources used as direct action arguments by @Torkan

v0.11.4 (2025-12-19)
Bug Fixes:
	install: use find_module to locate router for custom module names by @Torkan

v0.11.3 (2025-12-17)
Bug Fixes:
	types: add Duration struct support with ISO 8601 serialization by @Torkan

v0.11.2 (2025-12-09)
Bug Fixes:
	rpc: simplify field mapping module selection with ActionIntrospection by @Torkan

v0.11.1 (2025-12-09)
Bug Fixes:
	rpc: preserve empty arrays in JSON serialization (fixes #32) by @Torkan

v0.11.0 (2025-12-09)
Breaking changes:
	All field mapping dsls and callbacks now require strings instead of atoms.
	Fields requested from calculations without arguments no longer need to be wrapped in {fields: [...]}

Features:
	add VerifyActionTypes and VerifyUniqueInputFieldNames verifiers by @Torkan

	add ResourceFields helper and extend Introspection by @Torkan

	add FieldSelector for unified type-driven field selection by @Torkan

	add ValueFormatter for unified type-aware value formatting by @Torkan


Bug Fixes:
	remove underscore in Zod schema name generation by @Torkan

	cast struct inputs fully using Ash.Type by @zachdaniel

	handle private arguments in action_inputs lookup by @Torkan

	don't include private arguments in typescript codegen by @zachdaniel


v0.10.2 (2025-12-05)
Bug Fixes:
	codegen: use field formatters for generated TypeScript config interfaces & rename hardcoded primaryKey fields to identity @Torkan

v0.10.1 (2025-12-04)
Bug Fixes:
	rpc: consolidate field formatting and format error field names for by @Torkan

	rpc: flatten multiple error responses by removing nested wrapper by @Torkan

	test: generate TypeScript inline instead of reading from file by @Torkan


v0.10.0 (2025-12-04)
Breaking Changes:
primaryKey input field for update & destroy rpc actions are now replaced by the more flexible identities-field
Features:
	identities: add compile-time identity verification by @Torkan

	identities: add identity-based record lookup for update/destroy actions by @Torkan


Bug Fixes:
	codegen: raise error instead of System.halt on generation failure by @Torkan

v0.9.1 (2025-12-01)
Bug Fixes:
	struct-args: support Ash resources as struct action arguments by @Torkan

v0.9.0 (2025-11-30)
Features:
	codegen: generate TypeScript types for get? and get_by actions by @Torkan

	rpc: add compile-time verification for get options by @Torkan

	rpc: implement get? and get_by runtime execution by @Torkan

	rpc: add get?, get_by, and not_found_error? DSL options by @Torkan


v0.9.0 (2025-11-30)
Features:
	codegen: generate TypeScript types for get? and get_by actions by @Torkan

	rpc: add compile-time verification for get options by @Torkan

	rpc: implement get? and get_by runtime execution by @Torkan

	rpc: add get?, get_by, and not_found_error? DSL options by @Torkan


v0.8.4 (2025-11-25)
Bug Fixes:
	codegen: support calculation fields in aggregates across all modules by @Torkan

	rpc: respect allow_nil_input and require_attributes for input type optionality by @Torkan

	support sum aggregates over calculations and discover calculation argument types by Oliver Severin Mulelid-Tynes (#23)


v0.8.3 (2025-11-24)
Bug Fixes:
	improved error message for missing AshTypescript.Resource extension or missing typescript dsl-block
	add closing backticks on the code example for composite type field selection by Jacob Bahn (#21)

v0.8.2 (2025-11-20)
Bug Fixes:
	codegen: export Infer*Result types from generated TypeScript by @Torkan

v0.8.1 (2025-11-20)
Bug Fixes:
	test: remove URLs from argsWithFieldConstraints to fix parser issue by @Torkan

	codegen: make nullable fields optional and fix spacing in input types by @Torkan

	codegen: use get_ts_input_type for argument types in input schemas by @Torkan

	Add default boolean values to config getters by zeadhani (#20)


v0.8.0 (2025-11-19)
Features:
	add FieldExtractor module for unified tuple/keyword/map extraction by @Torkan

Bug Fixes:
	exclude struct union members with instance_of from primitiveFields by @Torkan

	require wrapped format for union inputs with proper validation by @Torkan

	add is_primitive_struct? check in result_processor by @Torkan (#17)


Improvements:
	preserve TypedStruct instance_of for field name mappings by @Torkan

	standardize RPC error structure with vars, path, fields, details by @Torkan

	use bulk actions for update/destroy by @zachdaniel (#17)

	support read_action configuration by @zachdaniel (#17)

	better error handling & struct field selection in RPC by @zachdaniel (#17)


v0.7.1 (2025-11-08)
Bug Fixes:
	add missing resources to typescript_rpc in test setup to fix compile warnings by @Torkan

v0.7.0 (2025-11-08)
Features:
	add configurable warnings for RPC resource discovery and references by @Torkan

	add resource scanner for embedded resource discovery by @Torkan


v0.6.4 (2025-11-03)
Bug Fixes:
	add reusable action/validation helpers, improve lifecycle hook types by @Torkan

v0.6.3 (2025-11-01)
Bug Fixes:
	use type constraints in zod schema generation by @Torkan

v0.6.2 (2025-10-28)
Bug Fixes:
	rpc: make fields parameter optional with proper type inference by @Torkan

	rpc: improve type inference for optional fields parameter by @Torkan

	rpc: generate optional fields parameter for create/update in TypeScript by @Torkan

	rpc: make fields parameter optional for create and update actions by @Torkan


v0.6.1 (2025-10-27)
Bug Fixes:
	codegen: deduplicate resources when exposed in multiple domains by @Torkan

	codegen: fix mapped field names usage in typed queries by @Torkan


v0.6.0 (2025-10-21)
Features:
	rpc: implement lifecycle hooks in TypeScript codegen by @Torkan

	rpc: add lifecycle hooks configuration API by @Torkan

	codegen: add configurable untyped map type by @Torkan

	rpc: add custom error response handler support by @Torkan

	rpc: add support for dynamic endpoint configuration via imported TypeScript functions by @Torkan

	rpc: add typed query field verification at compile time by @Torkan

	add type_mapping_overrides config setting by @Torkan

	codegen: warn when resources have extension but missing from domain by @Torkan


Bug Fixes:
	add support for generic actions returning typed struct(s) by @Torkan

v0.5.0 (2025-10-13)
Features:
	add action metadata support with field name mapping by @Torkan

	add precise pagination type constraints to prevent misuse by @Torkan

	add VerifierChecker utility for Spark verifier validation by @Torkan

	support typescript_field_names callback in codegen by @Torkan

	add map field name validation for custom types by @Torkan

	add field_names & argument_names for mapping invalid typescript names to valid ones by @Torkan


Bug Fixes:
	apply field name mappings to Zod schemas for all field types by @Torkan

	apply field name mappings in RPC request/result processing by @Torkan

	apply field name mappings in TypeScript codegen by @Torkan

	use mapped field names & argument names in codegen by @Torkan


v0.4.0 (2025-09-29)
Features:
	Properly handle map without constraints, both as input and output. by @Torkan

Bug Fixes:
	Add verifier that checks that resources with rpc actions use by @Torkan

	reject loading of relationships for resources without AshTypescript.Resource extension. by @Torkan

	use __array: true for union types on resource schema by @Torkan

	generate correct types for array union attributes. by @Torkan

	For generic actions that return an untyped map, remove fields-arg by @Torkan


Improvements:
	add unique type_name verifier for AshTypescript.Resource by @Torkan

	remove redundant path-tracking & cleanup of code in formatters. by @Torkan

	remove redundant cast_input in color_palette.ex by @Torkan


v0.3.3 (2025-09-20)
Improvements:
	run npm install automatically on installation by Zach Daniel

v0.3.2 (2025-09-20)
Bug Fixes:
	change installer config: --react -> --framework react by Torkild Kjevik

v0.3.1 (2025-09-20)
Improvements:
	add igniter install notices. by Torkild Kjevik

v0.3.0 (2025-09-20)
Features:
	add igniter installer by Torkild Kjevik

Improvements:
	add rpc routes & basic react setup in installer by Torkild Kjevik

	use String.contains? for checking if rpc routes already exist by Torkild Kjevik

	Set default config in config.exs by Torkild Kjevik


v0.2.0 (2025-09-17)
Features:
	Add Phoenix Channel support & generation of channel functions. by Torkild Kjevik

Bug Fixes:
	Only send relevant data to the backend. by Torkild Kjevik

Improvements:
	prefix socket assigns with ash_ by Torkild Kjevik

	Add timeout parameter to channel rpc actions. by Torkild Kjevik


v0.1.2 (2025-09-15)
Improvements:
	Use correct casing in dsl docs filenames. by Torkild Kjevik

v0.1.1 (2025-09-15)
Bug Fixes:
	Add codegen-callback for ash.codegen. by Torkild Kjevik

	update typespec for run_typed_query/4 by Torkild Kjevik

	Use correct name for entities in rpc verifier. by Torkild Kjevik


Improvements:
	add support for AshPostgres.Ltree type. by Torkild Kjevik

	add custom http client support. by Torkild Kjevik

	build related issues, update ash by Zach Daniel


v0.1.0 (2025-09-13)
Features:
	Initial feature set
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Main code generation module for TypeScript types and schemas from Ash resources.
This module serves as the primary entry point for code generation. It delegates
to specialized submodules in AshTypescript.Codegen.* for specific tasks:
	TypeDiscovery - Discovers all types needing TypeScript definitions
	TypeAliases - Generates TypeScript type aliases for Ash types
	ResourceSchemas - Generates resource schemas (output and input)
	TypeMapper - Maps Ash types to TypeScript types
	Helpers - Shared utility functions
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        build_map_type(fields, select \\ nil, field_name_mappings \\ nil)

      


        See AshTypescript.Codegen.TypeMapper.build_map_type/3.



    


    
      
        build_resource_type_name(resource_module)

      


        See AshTypescript.Codegen.Helpers.build_resource_type_name/1.
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        See AshTypescript.Codegen.ResourceSchemas.generate_all_schemas_for_resource/3.
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        See AshTypescript.Codegen.ResourceSchemas.generate_all_schemas_for_resources/3.
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        See AshTypescript.Codegen.TypeAliases.generate_ash_type_aliases/1.
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        See AshTypescript.Codegen.ResourceSchemas.generate_input_schema/1.



    


    
      
        generate_unified_resource_schema(resource, allowed_resources)

      


        See AshTypescript.Codegen.ResourceSchemas.generate_unified_resource_schema/2.
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        See AshTypescript.Codegen.TypeMapper.get_ts_input_type/1.
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        See AshTypescript.Codegen.TypeMapper.get_ts_type/2.
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See AshTypescript.Codegen.TypeMapper.build_map_type/3.
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See AshTypescript.Codegen.Helpers.build_resource_type_name/1.
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See AshTypescript.Codegen.ResourceSchemas.generate_all_schemas_for_resource/3.
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See AshTypescript.Codegen.ResourceSchemas.generate_all_schemas_for_resources/3.
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See AshTypescript.Codegen.TypeAliases.generate_ash_type_aliases/1.
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See AshTypescript.Codegen.ResourceSchemas.generate_input_schema/1.

  



  
    
      
    
    
      generate_unified_resource_schema(resource, allowed_resources)



        
          
        

    

  


  

See AshTypescript.Codegen.ResourceSchemas.generate_unified_resource_schema/2.

  



  
    
      
    
    
      get_ts_input_type(attr)



        
          
        

    

  


  

See AshTypescript.Codegen.TypeMapper.get_ts_input_type/1.

  



    

  
    
      
    
    
      get_ts_type(type_and_constraints, select_and_loads \\ nil)



        
          
        

    

  


  

See AshTypescript.Codegen.TypeMapper.get_ts_type/2.

  


        

      


  

    
AshTypescript.Codegen.FilterTypes 
    



      
Generates TypeScript filter types for Ash resources.
Generates:
	{ResourceName}FilterInput — full typed filter objects with per-field operators
	{resourceName}FilterFields — runtime as const array of filterable field names
	{ResourceName}FilterField — union type derived from the array

Per-field operator lists are driven by Ash.Info.Manifest:
field.filter_operators is a list of %Ash.Info.Manifest.ApplicableOperator{}
records carrying both the canonical operator name (e.g. :==, :<) and a
pre-resolved rhs (:same | :any | {:concrete, type} | {:array, rhs}).
The TS renderer maps the canonical name to a client-facing key via
@operator_atom_to_key and computes the RHS TS type from op.rhs.
Fields/relationships whose filterable? is false are skipped entirely.

      


      
        Summary


  
    Functions
  


    
      
        generate_filter_field_array(resource, resource_lookup)

      


    


    
      
        generate_filter_field_arrays(resources)

      


    


    
      
        generate_filter_field_arrays(resources, resource_lookup)

      


        Generates as const arrays and derived union types for filterable field names.



    


    
      
        generate_filter_type(resource)

      


    


    
      
        generate_filter_type(resource, allowed_resources)

      


    


    
      
        generate_filter_type(resource, allowed_resources, resource_lookup)

      


    


    
      
        generate_filter_types(resources)

      


    


    
      
        generate_filter_types(resources, allowed_resources)

      


    


    
      
        generate_filter_types(resources, allowed_resources, resource_lookup)

      


    





      


      
        Functions


        


  
    
      
    
    
      generate_filter_field_array(resource, resource_lookup)



        
          
        

    

  


  


  



  
    
      
    
    
      generate_filter_field_arrays(resources)



        
          
        

    

  


  


  



  
    
      
    
    
      generate_filter_field_arrays(resources, resource_lookup)



        
          
        

    

  


  

Generates as const arrays and derived union types for filterable field names.
Includes fields whose manifest filterable? is true (attributes,
calculations, aggregates) and relationships whose manifest filterable? is
true.

  



  
    
      
    
    
      generate_filter_type(resource)



        
          
        

    

  


  


  



  
    
      
    
    
      generate_filter_type(resource, allowed_resources)



        
          
        

    

  


  


  



  
    
      
    
    
      generate_filter_type(resource, allowed_resources, resource_lookup)



        
          
        

    

  


  


  



  
    
      
    
    
      generate_filter_types(resources)



        
          
        

    

  


  


  



  
    
      
    
    
      generate_filter_types(resources, allowed_resources)



        
          
        

    

  


  


  



  
    
      
    
    
      generate_filter_types(resources, allowed_resources, resource_lookup)



        
          
        

    

  


  


  


        

      


  

    
AshTypescript.Codegen.Helpers 
    



      
Shared helper functions for code generation.

      


      
        Summary


  
    Functions
  


    
      
        build_resource_type_name(resource_module)

      


        Builds a TypeScript type name from a resource module.
Uses the custom typescript_type_name if defined, otherwise derives from module name.



    


    
      
        camel_case_prefix(arg)

      


        Converts a PascalCase name to camelCase by lowercasing the first character.



    


    
      
        is_complex_return_type(arg1, constraints)

      


        Determines if a return type is complex (requires special metadata handling).



    





      


      
        Functions


        


  
    
      
    
    
      build_resource_type_name(resource_module)



        
          
        

    

  


  

Builds a TypeScript type name from a resource module.
Uses the custom typescript_type_name if defined, otherwise derives from module name.

  



  
    
      
    
    
      camel_case_prefix(arg)



        
          
        

    

  


  

Converts a PascalCase name to camelCase by lowercasing the first character.
Examples
iex> AshTypescript.Codegen.Helpers.camel_case_prefix("Todo")
"todo"

iex> AshTypescript.Codegen.Helpers.camel_case_prefix("OrgTodo")
"orgTodo"

  



  
    
      
    
    
      is_complex_return_type(arg1, constraints)



        
          
        

    

  


  

Determines if a return type is complex (requires special metadata handling).

  


        

      


  

    
AshTypescript.Codegen.ImportResolver 
    



      
Resolves relative import paths between generated TypeScript files
and generates namespace re-export content.
Used when generating namespace re-export files that need to import
from the main generated file, or when any generated file needs to
import from another.

      


      
        Summary


  
    Functions
  


    
      
        build_shared_type_imports(import_paths, shared_type_names, body_content)

      


        Builds import and re-export lines for shared types.



    


    
      
        generate_namespace_reexport_content(namespace, exports, namespace_file, main_file_path, zod_file_path \\ nil, valibot_file_path \\ nil)

      


        Generates a namespace re-export file from a list of categorized exports.



    


    
      
        namespace_custom_code_marker()

      


        The marker comment used to separate generated code from custom code in namespace files.
Content below this marker is preserved when regenerating namespace files.



    


    
      
        resolve_custom_imports(target_output_file, imports)

      


        Resolves custom import paths from import_into_generated config entries
relative to a target output file.



    


    
      
        resolve_import_path(from_file, to_file)

      


        Computes a relative TypeScript import path from one file to another.



    





      


      
        Functions


        


  
    
      
    
    
      build_shared_type_imports(import_paths, shared_type_names, body_content)



        
          
        

    

  


  

Builds import and re-export lines for shared types.
Generates an export type * from re-export, plus a local import type { ... }
for only the type names actually referenced in body_content.
Parameters
	import_paths - Map with optional :types key containing the import path
	shared_type_names - List of type names exported by the shared types file
	body_content - The generated TypeScript body to scan for type usage


  



    

    

  
    
      
    
    
      generate_namespace_reexport_content(namespace, exports, namespace_file, main_file_path, zod_file_path \\ nil, valibot_file_path \\ nil)



        
          
        

    

  


  

Generates a namespace re-export file from a list of categorized exports.
This is the shared implementation used by both RPC and controller namespace generation.
Parameters
	namespace - The namespace name (used in the header comment)
	exports - List of {name, kind} tuples where kind is :value, :type, :zod_value, or :valibot_value
	namespace_file - Full path of the namespace file being generated (for import resolution)
	main_file_path - Path to the main source file (RPC or routes)
	zod_file_path - Path to the Zod file (nil to import Zod from main file)
	valibot_file_path - Path to the Valibot file (nil to import Valibot from main file)


  



  
    
      
    
    
      namespace_custom_code_marker()



        
          
        

    

  


  

The marker comment used to separate generated code from custom code in namespace files.
Content below this marker is preserved when regenerating namespace files.

  



  
    
      
    
    
      resolve_custom_imports(target_output_file, imports)



        
          
        

    

  


  

      

          @spec resolve_custom_imports(String.t(), [map()]) :: String.t()


      


Resolves custom import paths from import_into_generated config entries
relative to a target output file.
Each import config is a map with :import_name and :file keys, where :file
is a project-root-relative path (e.g., "assets/js/hooks.ts").
Parameters
	target_output_file - The output file that will contain the import statements
	imports - List of import config maps with :import_name and :file keys

Examples
iex> resolve_custom_imports("assets/js/ash_rpc.ts", [%{import_name: "Hooks", file: "assets/js/hooks.ts"}])
"import * as Hooks from \"./hooks\";"

  



  
    
      
    
    
      resolve_import_path(from_file, to_file)



        
          
        

    

  


  

      

          @spec resolve_import_path(String.t(), String.t()) :: String.t()


      


Computes a relative TypeScript import path from one file to another.
Both paths should be relative to the project root (e.g., "assets/js/ash_rpc.ts").
Returns a relative path suitable for TypeScript import statements (without .ts extension).
Examples
iex> resolve_import_path("assets/js/namespace/todos.ts", "assets/js/ash_rpc.ts")
"../ash_rpc"

iex> resolve_import_path("assets/js/todos.ts", "assets/js/ash_rpc.ts")
"./ash_rpc"

  


        

      


  

    
AshTypescript.Codegen.Orchestrator 
    



      
Coordinates multi-file TypeScript code generation with full cross-file deduplication.
Each piece of generated code lives in exactly one file:
	ash_types.ts — type aliases, resource schemas, filter types, utility types, custom imports,              channel payload type aliases and events maps

	ash_zod.ts — ALL Zod schemas: resource-level + per-action RPC + per-route controller
	ash_valibot.ts — ALL Valibot schemas: resource-level + per-action RPC + per-route controller
	ash_rpc.ts — imports types from ash_types.ts (no Zod), hook types, helper functions,            per-action input types, per-action result types, per-action RPC functions

	routes.ts — imports types from ash_types.ts (no Zod), static code, per-route path           helpers, per-route input types, per-route action functions

	ash_typed_channels.ts — imports types from ash_types.ts, channel subscription helper functions
	namespace/*.ts — re-exports: functions + types from ash_rpc.ts, Zod schemas from ash_zod.ts

Returns a map of %{file_path => content} for all generated files.

      


      
        Summary


  
    Functions
  


    
      
        generate(otp_app, opts \\ [])

      


        Generates all TypeScript files for the application.



    





      


      
        Functions


        


    

  
    
      
    
    
      generate(otp_app, opts \\ [])



        
          
        

    

  


  

Generates all TypeScript files for the application.
Parameters
	otp_app - The OTP application name
	opts - Options keyword list including hook configuration and endpoints

Returns
	{:ok, %{path => content}} - Map of file paths to generated content
	{:error, message} - Error message if generation fails


  


        

      


  

    
AshTypescript.Codegen.ResourceSchemas 
    



      
Generates TypeScript schemas for Ash resources.
Uses a unified field classification pattern for determining how to generate
TypeScript definitions. The classify_field/1 function categorizes fields
into types like :primitive, :relationship, :embedded, :union, etc.

      


      
        Summary


  
    Types
  


    
      
        field_category()

      


        Field categories for schema generation.



    





  
    Functions
  


    
      
        classify_by_type(type_info)

      


        Classifies a field by its type, handling NewType unwrapping and array wrappers.



    


    
      
        classify_field(field)

      


        Classifies an Ash field into a category for schema generation.



    


    
      
        generate_all_schemas_for_resource(resource, allowed_resources, input_schema_resources \\ [], resource_lookup \\ nil)

      


        Generates all schemas for a single resource.
Includes the unified resource schema and optionally an input schema for resources
that need it (embedded resources or struct argument resources).



    


    
      
        generate_all_schemas_for_resources(resources, allowed_resources, resources_needing_input_schema \\ [], resource_lookup \\ nil)

      


        Generates all schemas (unified + input) for a list of resources.



    


    
      
        generate_input_schema(resource)

      


        Generates an input schema for embedded resources.



    


    
      
        generate_unified_resource_schema(resource, allowed_resources)

      


        Generates a unified resource schema with metadata fields and direct field access.
This replaces the multiple separate schemas with a single, metadata-driven schema.



    





      


      
        Types


        


  
    
      
    
    
      field_category()



        
          
        

    

  


  

      

          @type field_category() ::
  :primitive
  | :relationship
  | :embedded
  | :union
  | :typed_map
  | :typed_struct
  | :calculation


      


Field categories for schema generation.
	:primitive - Simple types mapped directly to TypeScript
	:relationship - Ash relationships (has_many, belongs_to, etc.)
	:embedded - Embedded resources
	:union - Ash.Type.Union types
	:typed_map - Map/Keyword/Tuple with field constraints
	:typed_struct - Struct with fields and instance_of constraints
	:calculation - Complex calculations with arguments


  


        

      

      
        Functions


        


  
    
      
    
    
      classify_by_type(type_info)



        
          
        

    

  


  

      

          @spec classify_by_type(map() | Ash.Info.Manifest.Type.t()) :: field_category()


      


Classifies a field by its type, handling NewType unwrapping and array wrappers.
Accepts Ash field structs or %Ash.Info.Manifest.Type{}.

  



  
    
      
    
    
      classify_field(field)



        
          
        

    

  


  

      

          @spec classify_field(map()) :: field_category()


      


Classifies an Ash field into a category for schema generation.
Handles relationships, calculations, and attribute types. Returns the field
category which determines how to generate its TypeScript definition.
Accepts Ash field structs, %Ash.Info.Manifest.Field{}, or %Ash.Info.Manifest.Type{}.

  



    

    

  
    
      
    
    
      generate_all_schemas_for_resource(resource, allowed_resources, input_schema_resources \\ [], resource_lookup \\ nil)



        
          
        

    

  


  

Generates all schemas for a single resource.
Includes the unified resource schema and optionally an input schema for resources
that need it (embedded resources or struct argument resources).

  



    

    

  
    
      
    
    
      generate_all_schemas_for_resources(resources, allowed_resources, resources_needing_input_schema \\ [], resource_lookup \\ nil)



        
          
        

    

  


  

Generates all schemas (unified + input) for a list of resources.
Parameters
	resources - List of resources to generate schemas for
	allowed_resources - List of resources allowed for schema generation (used for filtering)
	resources_needing_input_schema - Optional list of resources that need InputSchema generated
(defaults to embedded resources)


  



  
    
      
    
    
      generate_input_schema(resource)



        
          
        

    

  


  

Generates an input schema for embedded resources.

  



  
    
      
    
    
      generate_unified_resource_schema(resource, allowed_resources)



        
          
        

    

  


  

Generates a unified resource schema with metadata fields and direct field access.
This replaces the multiple separate schemas with a single, metadata-driven schema.

  


        

      


  

    
AshTypescript.Codegen.SchemaCore 
    



      
Shared logic for schema generation across all validation library targets.
All resource introspection, topological sorting, field resolution, and structural
code generation lives here. Output syntax is delegated to a module implementing
AshTypescript.Codegen.SchemaFormatter.
Consumers (e.g. ZodSchemaGenerator) pass __MODULE__ as the first formatter
argument to each public function.

      


      
        Summary


  
    Functions
  


    
      
        action_has_schema?(action)

      


        Whether an RPC action gets an input schema at all.



    


    
      
        action_schema_name(formatter, rpc_action_name)

      


        Returns the exported schema constant name for an RPC action's input.



    


    
      
        build_js_flags(opts)

      


        Builds a JS regex flag string from Elixir Regex opts.



    


    
      
        compose_input_field(formatter, formatted_name, input, nullable?, omittable?)

      


        Composes a single input-field schema entry: resolves the field's type
through the formatter, then wraps nullable/optional.



    


    
      
        effective_min_length(constraints, require_non_empty)

      


        Computes the effective minimum length for a string schema.



    


    
      
        generate_action_schema(formatter, resource, action, rpc_action_name)

      


        Generates a schema definition for an RPC action's input.
Returns an empty string when the action has no input.



    


    
      
        generate_schema_for_resource(formatter, resource, resource_lookup \\ nil)

      


        Generates a schema for a single resource.



    


    
      
        generate_schemas_for_resources(formatter, resources)

      


        Generates schemas for a list of resources (embedded resources, struct args).
Returns an empty string when generation is disabled or the list is empty.



    


    
      
        get_type(formatter, type_input, context \\ nil)

      


        Maps a type-bearing spec input to a schema string.



    


    
      
        maybe_wrap_nullable_optional(formatter, schema, nullable?, omittable?)

      


        Wraps a schema string with wrap_nullable (innermost) and/or wrap_optional
(outermost) based on the two booleans, using the given formatter.



    


    
      
        regex_safe_for_js?(source)

      


        Returns true when a regex source string is safe to emit as a JS literal.



    





      


      
        Functions


        


  
    
      
    
    
      action_has_schema?(action)



        
          
        

    

  


  

Whether an RPC action gets an input schema at all.
An action with no inputs produces no schema, so anything that advertises or
re-exports a schema name must ask this first — otherwise it points consumers
at an export that does not exist.

  



  
    
      
    
    
      action_schema_name(formatter, rpc_action_name)



        
          
        

    

  


  

Returns the exported schema constant name for an RPC action's input.
Single source of truth for the name — used by generate_action_schema/4 (the
export itself), the namespace re-export collection, and both manifests, so
they cannot drift from the configured *_schema_suffix.

  



  
    
      
    
    
      build_js_flags(opts)



        
          
        

    

  


  

Builds a JS regex flag string from Elixir Regex opts.

  



  
    
      
    
    
      compose_input_field(formatter, formatted_name, input, nullable?, omittable?)



        
          
        

    

  


  

Composes a single input-field schema entry: resolves the field's type
through the formatter, then wraps nullable/optional.
This is the one place that knows how "input argument -> schema field"
works — shared by RPC action input schemas (above) and typed-controller
route argument schemas (RouteRenderer), so the two surfaces cannot drift.

  



  
    
      
    
    
      effective_min_length(constraints, require_non_empty)



        
          
        

    

  


  

Computes the effective minimum length for a string schema.
Shared by the Zod and Valibot formatters so the rule cannot drift: an
explicit :min_length replaces the implicit non-empty minimum — but when
the string is non-empty (allow_empty?: false), the minimum is floored at
1, since the server nulls "" regardless of a declared min_length: 0.
Returns nil when no minimum applies.

  



  
    
      
    
    
      generate_action_schema(formatter, resource, action, rpc_action_name)



        
          
        

    

  


  

Generates a schema definition for an RPC action's input.
Returns an empty string when the action has no input.

  



    

  
    
      
    
    
      generate_schema_for_resource(formatter, resource, resource_lookup \\ nil)



        
          
        

    

  


  

Generates a schema for a single resource.

  



  
    
      
    
    
      generate_schemas_for_resources(formatter, resources)



        
          
        

    

  


  

Generates schemas for a list of resources (embedded resources, struct args).
Returns an empty string when generation is disabled or the list is empty.
Builds an augmented resource lookup that includes any orphan resources not
already present in the cached spec — letting callers pass arbitrary embedded
resources (e.g., test fixtures) without pre-registering them.

  



    

  
    
      
    
    
      get_type(formatter, type_input, context \\ nil)



        
          
        

    

  


  

Maps a type-bearing spec input to a schema string.
Accepted shapes (all %Ash.Info.Manifest.*{}):
	%Ash.Info.Manifest.Type{} — the canonical spec form
	%Ash.Info.Manifest.Argument{} / %Ash.Info.Manifest.Field{} — anything with a
:type field carrying a %Ash.Info.Manifest.Type{}
	Aggregate kind atoms (e.g. :count, :sum) — looked up in
formatter.aggregate_types()

Callers must feed spec data. Raw Ash types (atom modules, {:array, _}
tuples, %{type: SomeType, constraints: [...]} shapes) are no longer
accepted; resolve via Ash.Info.Manifest.Generator.TypeResolver.resolve/2 first.
Non-empty enforcement for string types is constraint-driven: whenever the
string's folded constraints carry allow_empty?: false (the Ash default),
the schema gets an effective min-length 1 (unless an explicit :min_length
is set) — matching server-side validation regardless of the field's
nilability. Strings with allow_empty?: true stay unconstrained. This
applies uniformly, including nested string fields inside typed containers.

  



  
    
      
    
    
      maybe_wrap_nullable_optional(formatter, schema, nullable?, omittable?)



        
          
        

    

  


  

Wraps a schema string with wrap_nullable (innermost) and/or wrap_optional
(outermost) based on the two booleans, using the given formatter.

  



  
    
      
    
    
      regex_safe_for_js?(source)



        
          
        

    

  


  

Returns true when a regex source string is safe to emit as a JS literal.

  


        

      


  

    
AshTypescript.Codegen.SchemaFormatter behaviour
    



      
Behaviour defining the output-format interface for schema generators.
Implement this behaviour to add a new validation library target (e.g. Zod, Valibot).
AshTypescript.Codegen.SchemaCore handles all resource introspection, topological
sorting, and structural generation; implementations only provide the output syntax.
Implementing a new formatter
defmodule MyLib.SchemaFormatter do
  @behaviour AshTypescript.Codegen.SchemaFormatter

  def null_schema, do: "ml.null()"
  def any_schema, do: "ml.any()"
  # ...
end

      


      
        Summary


  
    Callbacks
  


    
      
        aggregate_types()

      


        Map of aggregate kind atoms to their schema strings (e.g. %{count: "z.number().int()"}).



    


    
      
        any_schema()

      


        Fallback schema for unknown/any type



    


    
      
        atom_primitives()

      


        Map of atom-symbol primitives (e.g. :map) to schema strings.



    


    
      
        configured_import_path()

      


        The import path for the validation library from application config.



    


    
      
        custom_imports()

      


        Extra imports to inject into this formatter's generated schema file, so a
mapping_overrides/0 entry can reference a schema the user authored in
TypeScript instead of an inline library expression.



    


    
      
        format_array(inner, constraints)

      


        Build an array schema, applying outer :min_length and :max_length constraints.



    


    
      
        format_enum(values)

      


        Enum schema from a comma-joined string of quoted values.



    


    
      
        format_float(constraints)

      


        Build a float schema, applying min/max/gt/lt constraints if present.



    


    
      
        format_integer(constraints)

      


        Build an integer schema, applying min/max constraints if present.



    


    
      
        format_string(constraints, require_non_empty)

      


        Build a string schema, applying constraints if present.
require_non_empty is true when the string's constraints carry
allow_empty?: false (the Ash default) — implementations should enforce a
minimum length of 1 when no explicit :min_length constraint exists.



    


    
      
        generate_schemas_enabled?()

      


        Whether schema generation is enabled in the current project config.



    


    
      
        import_statement(import_path)

      


        The TypeScript import statement for the validation library (e.g. import { z } from "zod").



    


    
      
        library_name()

      


        Human-readable library name for comments and error messages (e.g. "Zod" or "Valibot").



    


    
      
        library_prefix()

      


        The library namespace prefix used when building schema declarations ("z" or "v").



    


    
      
        ltree_array()

      


        Ltree type represented as an array of strings.



    


    
      
        ltree_union()

      


        Ltree type represented as a string-or-array-of-strings union.



    


    
      
        mapping_overrides()

      


        Per-library schema overrides from application config, for hand-rolled custom
types whose generated schema needs to be controlled by hand.



    


    
      
        null_schema()

      


        Schema for nil / null type



    


    
      
        schema_suffix()

      


        The schema variable name suffix (e.g. "Schema" or "ValibotSchema").



    


    
      
        section_header()

      


        Human-readable label for the resource schemas section comment header.



    


    
      
        simple_primitives()

      


        Map of simple Ash type modules to schema strings — no constraint handling needed.



    


    
      
        third_party_types()

      


        Map of third-party Ash type modules (e.g. AshMoney.Types.Money) to schema strings.



    


    
      
        wrap_nullable(schema)

      


        Wrap a schema string as nullable — i.e. the field's value may be null.
In zod this is .nullable(); in valibot, v.nullable(...).



    


    
      
        wrap_object(fields)

      


        Wrap a comma-joined set of key: schema fields in an inline object schema.



    


    
      
        wrap_optional(schema)

      


        Wrap a schema string as omittable — i.e. the field may be absent from the
input object. In zod this is .optional(); in valibot, v.optional(...).
Both libraries' optional accepts undefined only — not null. To accept
null, compose with wrap_nullable/1.



    


    
      
        wrap_record()

      


        Record/map schema — string keys, any values.



    


    
      
        wrap_union(schemas)

      


        Wrap a comma-joined set of schema strings in a union type.



    





      


      
        Callbacks


        


  
    
      
    
    
      aggregate_types()



        
          
        

    

  


  

      

          @callback aggregate_types() :: %{required(atom()) => String.t()}


      


Map of aggregate kind atoms to their schema strings (e.g. %{count: "z.number().int()"}).

  



  
    
      
    
    
      any_schema()



        
          
        

    

  


  

      

          @callback any_schema() :: String.t()


      


Fallback schema for unknown/any type

  



  
    
      
    
    
      atom_primitives()



        
          
        

    

  


  

      

          @callback atom_primitives() :: %{required(atom()) => String.t()}


      


Map of atom-symbol primitives (e.g. :map) to schema strings.

  



  
    
      
    
    
      configured_import_path()



        
          
        

    

  


  

      

          @callback configured_import_path() :: String.t()


      


The import path for the validation library from application config.

  



  
    
      
    
    
      custom_imports()



        
          
        

    

  


  

      

          @callback custom_imports() :: [map()]


      


Extra imports to inject into this formatter's generated schema file, so a
mapping_overrides/0 entry can reference a schema the user authored in
TypeScript instead of an inline library expression.
Returns a list of %{import_name: String.t(), file: String.t()} maps — the
same shape as import_into_generated, but scoped per library.

  



  
    
      
    
    
      format_array(inner, constraints)



        
          
        

    

  


  

      

          @callback format_array(inner :: String.t(), constraints :: keyword()) :: String.t()


      


Build an array schema, applying outer :min_length and :max_length constraints.

  



  
    
      
    
    
      format_enum(values)



        
          
        

    

  


  

      

          @callback format_enum(values :: String.t()) :: String.t()


      


Enum schema from a comma-joined string of quoted values.

  



  
    
      
    
    
      format_float(constraints)



        
          
        

    

  


  

      

          @callback format_float(constraints :: keyword()) :: String.t()


      


Build a float schema, applying min/max/gt/lt constraints if present.

  



  
    
      
    
    
      format_integer(constraints)



        
          
        

    

  


  

      

          @callback format_integer(constraints :: keyword()) :: String.t()


      


Build an integer schema, applying min/max constraints if present.

  



  
    
      
    
    
      format_string(constraints, require_non_empty)



        
          
        

    

  


  

      

          @callback format_string(constraints :: keyword(), require_non_empty :: boolean()) ::
  String.t()


      


Build a string schema, applying constraints if present.
require_non_empty is true when the string's constraints carry
allow_empty?: false (the Ash default) — implementations should enforce a
minimum length of 1 when no explicit :min_length constraint exists.

  



  
    
      
    
    
      generate_schemas_enabled?()



        
          
        

    

  


  

      

          @callback generate_schemas_enabled?() :: boolean()


      


Whether schema generation is enabled in the current project config.

  



  
    
      
    
    
      import_statement(import_path)



        
          
        

    

  


  

      

          @callback import_statement(import_path :: String.t()) :: String.t()


      


The TypeScript import statement for the validation library (e.g. import { z } from "zod").

  



  
    
      
    
    
      library_name()



        
          
        

    

  


  

      

          @callback library_name() :: String.t()


      


Human-readable library name for comments and error messages (e.g. "Zod" or "Valibot").

  



  
    
      
    
    
      library_prefix()



        
          
        

    

  


  

      

          @callback library_prefix() :: String.t()


      


The library namespace prefix used when building schema declarations ("z" or "v").

  



  
    
      
    
    
      ltree_array()



        
          
        

    

  


  

      

          @callback ltree_array() :: String.t()


      


Ltree type represented as an array of strings.

  



  
    
      
    
    
      ltree_union()



        
          
        

    

  


  

      

          @callback ltree_union() :: String.t()


      


Ltree type represented as a string-or-array-of-strings union.

  



  
    
      
    
    
      mapping_overrides()



        
          
        

    

  


  

      

          @callback mapping_overrides() :: keyword(String.t())


      


Per-library schema overrides from application config, for hand-rolled custom
types whose generated schema needs to be controlled by hand.
Returns a keyword list of {type_module, schema_string} tuples. Consulted by
AshTypescript.Codegen.SchemaCore ahead of the in-tree accept-lists, mirroring
how type_mapping_overrides works on the TypeScript side.

  



  
    
      
    
    
      null_schema()



        
          
        

    

  


  

      

          @callback null_schema() :: String.t()


      


Schema for nil / null type

  



  
    
      
    
    
      schema_suffix()



        
          
        

    

  


  

      

          @callback schema_suffix() :: String.t()


      


The schema variable name suffix (e.g. "Schema" or "ValibotSchema").

  



  
    
      
    
    
      section_header()



        
          
        

    

  


  

      

          @callback section_header() :: String.t()


      


Human-readable label for the resource schemas section comment header.

  



  
    
      
    
    
      simple_primitives()



        
          
        

    

  


  

      

          @callback simple_primitives() :: %{required(module()) => String.t()}


      


Map of simple Ash type modules to schema strings — no constraint handling needed.

  



  
    
      
    
    
      third_party_types()



        
          
        

    

  


  

      

          @callback third_party_types() :: %{required(module()) => String.t()}


      


Map of third-party Ash type modules (e.g. AshMoney.Types.Money) to schema strings.

  



  
    
      
    
    
      wrap_nullable(schema)



        
          
        

    

  


  

      

          @callback wrap_nullable(schema :: String.t()) :: String.t()


      


Wrap a schema string as nullable — i.e. the field's value may be null.
In zod this is .nullable(); in valibot, v.nullable(...).
For fields that may be both omitted and null (the common case for nullable
Ash attributes — JSON.stringify drops undefined keys, so clearing a
nullable attribute requires sending "field": null), compose with
wrap_optional/1. Convention: apply wrap_nullable first (innermost), then
wrap_optional. The result is equivalent to zod's .nullish() shorthand.

  



  
    
      
    
    
      wrap_object(fields)



        
          
        

    

  


  

      

          @callback wrap_object(fields :: String.t()) :: String.t()


      


Wrap a comma-joined set of key: schema fields in an inline object schema.

  



  
    
      
    
    
      wrap_optional(schema)



        
          
        

    

  


  

      

          @callback wrap_optional(schema :: String.t()) :: String.t()


      


Wrap a schema string as omittable — i.e. the field may be absent from the
input object. In zod this is .optional(); in valibot, v.optional(...).
Both libraries' optional accepts undefined only — not null. To accept
null, compose with wrap_nullable/1.

  



  
    
      
    
    
      wrap_record()



        
          
        

    

  


  

      

          @callback wrap_record() :: String.t()


      


Record/map schema — string keys, any values.

  



  
    
      
    
    
      wrap_union(schemas)



        
          
        

    

  


  

      

          @callback wrap_union(schemas :: String.t()) :: String.t()


      


Wrap a comma-joined set of schema strings in a union type.

  


        

      


  

    
AshTypescript.Codegen.SharedSchemaGenerator 
    



      
Generates a shared validation schema file for any SchemaFormatter implementation.
Assembles all schemas into a single dedicated file:
	Resource-level schemas (embedded resources, struct arguments)
	Per-action RPC schemas
	Per-route controller schemas


      


      
        Summary


  
    Functions
  


    
      
        generate(formatter, opts)

      


        Generates the content for a shared schema file.



    





      


      
        Functions


        


  
    
      
    
    
      generate(formatter, opts)



        
          
        

    

  


  

Generates the content for a shared schema file.
Parameters
	formatter - A module implementing AshTypescript.Codegen.SchemaFormatter
	opts - A keyword list with:	:resource_schemas - Pre-generated resource schema string (required)
	:types_output_file - Path to the shared types file (required)
	:schema_output_file - Path to this schema file (required, for import resolution)
	:additional_schemas - Pre-rendered schema strings to append (optional)



Returns
A string containing the TypeScript content for the shared schema file.

  


        

      


  

    
AshTypescript.Codegen.SharedTypesGenerator 
    



      
Generates the shared TypeScript types file (ash_types.ts).
Assembles type aliases, resource schemas, filter types, and utility types
into a single file that both the RPC and typed controller files import from.

      


      
        Summary


  
    Functions
  


    
      
        generate(opts)

      


        Generates the content for the shared types file.



    





      


      
        Functions


        


  
    
      
    
    
      generate(opts)



        
          
        

    

  


  

Generates the content for the shared types file.
Parameters
	opts - A keyword list with:	:all_resources - All resources needing schemas (required)
	:rpc_resources - RPC-configured resources (required)
	:struct_argument_resources - Resources used as struct arguments (default: [])
	:types_output_file - Path to the types output file, for resolving custom import paths (required)



Returns
A string containing the TypeScript content for the shared types file.

  


        

      


  

    
AshTypescript.Codegen.SortTypes 
    



      
Generates TypeScript sort field as const arrays and derived union types for Ash resources.
Each resource gets:
	{resourceName}SortFields — a runtime as const array of sortable field names
	{ResourceName}SortField — a union type derived from the array

Sortable fields are driven by Ash.Info.Manifest: any field whose
sortable? is true is included, formatted for the client (e.g. camelCase).

      


      
        Summary


  
    Functions
  


    
      
        generate_sort_type(resource)

      


    


    
      
        generate_sort_type(resource, resource_lookup)

      


    


    
      
        generate_sort_types(resources)

      


    


    
      
        generate_sort_types(resources, resource_lookup)

      


    





      


      
        Functions


        


  
    
      
    
    
      generate_sort_type(resource)



        
          
        

    

  


  


  



  
    
      
    
    
      generate_sort_type(resource, resource_lookup)



        
          
        

    

  


  


  



  
    
      
    
    
      generate_sort_types(resources)



        
          
        

    

  


  


  



  
    
      
    
    
      generate_sort_types(resources, resource_lookup)



        
          
        

    

  


  


  


        

      


  

    
AshTypescript.Codegen.TypeAliases 
    



      
Generates TypeScript type aliases for Ash types (e.g., UUID, Decimal, DateTime, etc.).

      


      
        Summary


  
    Functions
  


    
      
        generate_ash_type_aliases(resources, resource_lookup \\ nil)

      


        Generates TypeScript type aliases for all Ash types used in resources, actions, and calculations.



    





      


      
        Functions


        


    

  
    
      
    
    
      generate_ash_type_aliases(resources, resource_lookup \\ nil)



        
          
        

    

  


  

Generates TypeScript type aliases for all Ash types used in resources, actions, and calculations.

  


        

      


  

    
AshTypescript.Codegen.TypeDiscovery 
    



      
Discovers RPC-configured resources and builds configuration warnings.
Type discovery and reachability analysis are handled by Ash.Info.Manifest.Generator.Reachability.
This module provides AshTypescript-specific functionality:
	get_rpc_resources/1 - Gets RPC-configured resources from domains
	build_rpc_warnings/3 - Builds formatted warning message for misconfigured resources
	find_resources_missing_from_rpc_config/1 - Finds resources with extension but not configured


      


      
        Summary


  
    Functions
  


    
      
        build_rpc_warnings(otp_app)

      


        Builds a formatted warning message for resources that may be misconfigured.



    


    
      
        build_rpc_warnings(otp_app, resource_lookup, rpc_resources)

      


    


    
      
        find_embedded_resources(otp_app)

      


        Discovers embedded resources from RPC resources by scanning reachable resources.



    


    
      
        find_resources_missing_from_rpc_config(otp_app, resource_lookup \\ nil)

      


        Finds resources with the AshTypescript.Resource extension that are not configured
in any typescript_rpc block.



    


    
      
        find_struct_argument_resources(otp_app)

      


        Finds all Ash resources used as struct arguments in RPC actions.



    


    
      
        get_rpc_resources(otp_app)

      


        Gets all RPC resources configured in the given OTP application.



    





      


      
        Functions


        


  
    
      
    
    
      build_rpc_warnings(otp_app)



        
          
        

    

  


  

Builds a formatted warning message for resources that may be misconfigured.
The 1-arity version generates its own spec for resource discovery.
The 3-arity version accepts pre-computed resource_lookup and rpc_resources
to avoid redundant spec generation.
Returns a formatted warning string, or nil if no warnings are needed.

  



  
    
      
    
    
      build_rpc_warnings(otp_app, resource_lookup, rpc_resources)



        
          
        

    

  


  


  



  
    
      
    
    
      find_embedded_resources(otp_app)



        
          
        

    

  


  

Discovers embedded resources from RPC resources by scanning reachable resources.
Parameters
	otp_app - The OTP application name

Returns
A list of embedded resource modules referenced by RPC resources.

  



    

  
    
      
    
    
      find_resources_missing_from_rpc_config(otp_app, resource_lookup \\ nil)



        
          
        

    

  


  

Finds resources with the AshTypescript.Resource extension that are not configured
in any typescript_rpc block.
Parameters
	otp_app - The OTP application name

Returns
A list of non-embedded resource modules with the extension but not configured for RPC.

  



  
    
      
    
    
      find_struct_argument_resources(otp_app)



        
          
        

    

  


  

Finds all Ash resources used as struct arguments in RPC actions.
Scans all RPC actions for arguments whose resolved type points to an
embedded resource or struct with instance_of pointing to an Ash resource.
Parameters
	otp_app - The OTP application name

Returns
A list of unique Ash resource modules used as struct arguments in RPC actions.

  



  
    
      
    
    
      get_rpc_resources(otp_app)



        
          
        

    

  


  

Gets all RPC resources configured in the given OTP application.
Parameters
	otp_app - The OTP application name

Returns
A list of unique resource modules that are configured as RPC resources in any domain.

  


        

      


  

    
AshTypescript.Codegen.TypeMapper 
    



      
Maps Ash types to TypeScript types using unified type-driven dispatch.
This module provides a unified approach to type mapping with a single core
dispatcher (map_type/3) that handles both input and output directions.

      


      
        Summary


  
    Types
  


    
      
        direction()

      


    





  
    Functions
  


    
      
        build_map_type(fields, select \\ nil, field_name_mappings \\ nil)

      


        Builds a TypeScript map type with optional field filtering and name mapping.



    


    
      
        build_union_input_type_from_members(members)

      


        Builds a union input type from spec members (discriminated union syntax).



    


    
      
        build_union_type_from_members(members)

      


        Builds a union output type from spec members (list of %{name, type} maps).



    


    
      
        generate_primitive_fields_union(fields)

      


        Generates a TypeScript union of primitive field names.



    


    
      
        get_ts_input_type(arg1)

      


        Maps an Ash type to a TypeScript type for input schemas.
Backward compatible wrapper around map_type/3.



    


    
      
        get_ts_type(type_and_constraints, select_and_loads \\ nil)

      


        Maps an Ash type to a TypeScript type for output schemas.
Backward compatible wrapper around map_type/3.



    


    
      
        is_primitive_union_member?(type_info)

      


        Determines if a union member is a "primitive" (no selectable fields).



    


    
      
        map_channel_payload_type(type, constraints)

      


        Maps an Ash type to a TypeScript type for channel event payloads.



    


    
      
        map_type(type, constraints, direction)

      


        Maps an Ash type to a TypeScript type string.



    


    
      
        raise_unsupported_type!(type)

      


        Raises the canonical "unsupported type" error for a type AshTypescript
cannot map to TypeScript. Accepts a %Ash.Info.Manifest.Type{} or a bare
type module.



    


    
      
        unknown_module_mapping(type_info)

      


        Maps a type module the manifest generator could not classify to a TypeScript
type, when possible.



    





      


      
        Types


        


  
    
      
    
    
      direction()



        
          
        

    

  


  

      

          @type direction() :: :input | :output


      



  


        

      

      
        Functions


        


    

    

  
    
      
    
    
      build_map_type(fields, select \\ nil, field_name_mappings \\ nil)



        
          
        

    

  


  

Builds a TypeScript map type with optional field filtering and name mapping.

  



  
    
      
    
    
      build_union_input_type_from_members(members)



        
          
        

    

  


  

Builds a union input type from spec members (discriminated union syntax).

  



  
    
      
    
    
      build_union_type_from_members(members)



        
          
        

    

  


  

Builds a union output type from spec members (list of %{name, type} maps).

  



  
    
      
    
    
      generate_primitive_fields_union(fields)



        
          
        

    

  


  

Generates a TypeScript union of primitive field names.

  



  
    
      
    
    
      get_ts_input_type(arg1)



        
          
        

    

  


  

Maps an Ash type to a TypeScript type for input schemas.
Backward compatible wrapper around map_type/3.

  



    

  
    
      
    
    
      get_ts_type(type_and_constraints, select_and_loads \\ nil)



        
          
        

    

  


  

Maps an Ash type to a TypeScript type for output schemas.
Backward compatible wrapper around map_type/3.

  



  
    
      
    
    
      is_primitive_union_member?(type_info)



        
          
        

    

  


  

Determines if a union member is a "primitive" (no selectable fields).

  



  
    
      
    
    
      map_channel_payload_type(type, constraints)



        
          
        

    

  


  

      

          @spec map_channel_payload_type(
  atom() | tuple(),
  keyword()
) :: String.t()


      


Maps an Ash type to a TypeScript type for channel event payloads.
Like map_type/3 with :output direction, but typed containers (maps/structs
with :fields constraint) generate plain object types without the
__type/__primitiveFields metadata that the RPC field-selection system needs.

  



  
    
      
    
    
      map_type(type, constraints, direction)



        
          
        

    

  


  

      

          @spec map_type(atom() | tuple() | Ash.Info.Manifest.Type.t(), keyword(), direction()) ::
  String.t()


      


Maps an Ash type to a TypeScript type string.
Parameters
	type - The Ash type (atom, tuple, or map with :type/:constraints)
	constraints - Type constraints
	direction - :input or :output

Returns
A TypeScript type string.

  



  
    
      
    
    
      raise_unsupported_type!(type)



        
          
        

    

  


  

      

          @spec raise_unsupported_type!(Ash.Info.Manifest.Type.t() | atom() | binary()) ::
  no_return()


      


Raises the canonical "unsupported type" error for a type AshTypescript
cannot map to TypeScript. Accepts a %Ash.Info.Manifest.Type{} or a bare
type module.

  



  
    
      
    
    
      unknown_module_mapping(type_info)



        
          
        

    

  


  

      

          @spec unknown_module_mapping(Ash.Info.Manifest.Type.t()) ::
  {:ok, String.t()} | :unsupported


      


Maps a type module the manifest generator could not classify to a TypeScript
type, when possible.
This is the single accept-list for unclassified (kind: :unknown) type
modules, shared by map_type/3, AshTypescript.Codegen.TypeAliases, and
the compile-time AshTypescript.Manifest.Verifiers.VerifyMappableTypes
verifier: custom types implementing typescript_type_name/0 (or decorated
with a type_name in the manifest), type_mapping_overrides config
entries, and known third-party types with bespoke aliases.

  


        

      


  

    
AshTypescript.Codegen.UtilityTypes 
    



      
Generates TypeScript utility types for field selection and type inference.
These types are shared between RPC and typed controller code generation,
including TypedSchema, UnionToIntersection, InferResult, pagination helpers,
and error types.

      


      
        Summary


  
    Functions
  


    
      
        generate_utility_types()

      


        Generates TypeScript utility types for field selection and type inference.



    





      


      
        Functions


        


  
    
      
    
    
      generate_utility_types()



        
          
        

    

  


  

Generates TypeScript utility types for field selection and type inference.
Includes:
	TypedSchema constraint
	UnionToIntersection helper
	InferUnionFieldValue helper
	Field selection types
	InferResult type
	Pagination conditional types
	SuccessDataFunc and ErrorData helpers
	AshRpcError type


  


        

      


  

    
AshTypescript.Codegen.ValibotSchemaGenerator 
    



      
Generates Valibot validation schemas for Ash resources and actions.
This module is a thin formatter adapter over AshTypescript.Codegen.SchemaCore.
It implements AshTypescript.Codegen.SchemaFormatter with Valibot-specific output
syntax (v.pipe() composition, v.picklist, v.optional(schema), etc.).

      


      
        Summary


  
    Functions
  


    
      
        generate_valibot_schema(resource, action, rpc_action_name)

      


        Generates a Valibot schema definition for an RPC action's input.



    


    
      
        generate_valibot_schema_for_resource(resource)

      


        Generates a Valibot schema for a single resource.



    





      


      
        Functions


        


  
    
      
    
    
      generate_valibot_schema(resource, action, rpc_action_name)



        
          
        

    

  


  

Generates a Valibot schema definition for an RPC action's input.

  



  
    
      
    
    
      generate_valibot_schema_for_resource(resource)



        
          
        

    

  


  

Generates a Valibot schema for a single resource.

  


        

      


  

    
AshTypescript.Codegen.ZodSchemaGenerator 
    



      
Generates Zod validation schemas for Ash resources and actions.
This module is a thin formatter adapter over AshTypescript.Codegen.SchemaCore.
It implements AshTypescript.Codegen.SchemaFormatter with Zod-specific output
syntax (method chaining, z.enum, .optional(), etc.).

      


      
        Summary


  
    Functions
  


    
      
        generate_zod_schema(resource, action, rpc_action_name)

      


        Generates a Zod schema definition for an RPC action's input.



    


    
      
        generate_zod_schema_for_resource(resource)

      


        Generates a Zod schema for a single resource.



    


    
      
        generate_zod_schemas_for_resources(resources)

      


        Generates Zod schemas for embedded resources and struct arguments.



    


    
      
        get_zod_type(type_and_constraints, context \\ nil)

      


        Maps Ash type structs (attribute/argument maps) to a Zod schema string.



    





      


      
        Functions


        


  
    
      
    
    
      generate_zod_schema(resource, action, rpc_action_name)



        
          
        

    

  


  

Generates a Zod schema definition for an RPC action's input.

  



  
    
      
    
    
      generate_zod_schema_for_resource(resource)



        
          
        

    

  


  

Generates a Zod schema for a single resource.

  



  
    
      
    
    
      generate_zod_schemas_for_resources(resources)



        
          
        

    

  


  

Generates Zod schemas for embedded resources and struct arguments.

  



    

  
    
      
    
    
      get_zod_type(type_and_constraints, context \\ nil)



        
          
        

    

  


  

Maps Ash type structs (attribute/argument maps) to a Zod schema string.

  


        

      


  

    
AshTypescript.ErrorFormatter 
    



      
Formats an error map for client consumption.
Error maps are templates: message, short_message and the strings under
details carry %{name} placeholders, while vars (and details) carry the
values. Interpolation is deliberately left to the client so messages can be
localized or reworded.
That makes key formatting and placeholder rewriting inseparable. Formatting
only the dictionary keys would break interpolation — a %{action_name}
placeholder cannot be resolved against a vars entry that arrived as
actionName — so this module renames both together.
Values inside vars are data, not templates, and are left alone.

      


      
        Summary


  
    Functions
  


    
      
        format(error, formatter)

      


        Formats every key in error with formatter, rewriting %{name}
placeholders to match the renamed dictionary keys.



    





      


      
        Functions


        


  
    
      
    
    
      format(error, formatter)



        
          
        

    

  


  

Formats every key in error with formatter, rewriting %{name}
placeholders to match the renamed dictionary keys.
Examples
iex> AshTypescript.ErrorFormatter.format(
...>   %{message: "RPC action %{action_name} not found", vars: %{action_name: "foo"}},
...>   :camel_case
...> )
%{"message" => "RPC action %{actionName} not found", "vars" => %{"actionName" => "foo"}}

iex> AshTypescript.ErrorFormatter.format(%{message: "is required"}, :camel_case)
%{"message" => "is required"}

  


        

      


  

    
AshTypescript.FieldFormatter 
    



      
Handles field name formatting for input parameters, output fields, and TypeScript generation.
Supports built-in formatters and custom formatter functions.

      


      
        Summary


  
    Functions
  


    
      
        format_field_for_client(field, resource_or_type_module \\ nil, formatter)

      


        Formats a field name for client output, optionally applying resource/type-level
field_names mapping.



    


    
      
        format_field_name(field_name, formatter)

      


        Formats a field name using the configured formatter.



    


    
      
        format_fields(fields, formatter)

      


        Formats a map of fields, converting all keys using the specified formatter.



    


    
      
        format_output_field_names(data, formatter)

      


        Recursively formats all keys in a nested structure for client consumption.



    


    
      
        format_sort_string(sort_list, formatter)

      


        Formats a sort string by converting field names from client format to internal format.



    


    
      
        parse_input_field(field_name, formatter)

      


        Parses input field names from client format to internal format.



    


    
      
        parse_input_fields(fields, formatter)

      


        Parses a map of input fields, converting all keys from client format to internal format.



    


    
      
        parse_input_value(value, formatter)

      


        Recursively parses input values, handling nested structures.



    


    
      
        resolve_field_name(field_name, formatter)

      


        Resolves a field name to its existing atom, applying the formatter for case conversion.



    





      


      
        Functions


        


    

  
    
      
    
    
      format_field_for_client(field, resource_or_type_module \\ nil, formatter)



        
          
        

    

  


  

Formats a field name for client output, optionally applying resource/type-level
field_names mapping.
Use this when formatting field names for client consumption where the field
might have a custom TypeScript name via the field_names DSL option or the
typescript_field_names callback function.
Examples
iex> AshTypescript.FieldFormatter.format_field_for_client(:user_name, nil, :camel_case)
"userName"

iex> AshTypescript.FieldFormatter.format_field_for_client("already_string", nil, :camel_case)
"alreadyString"
When a resource or type module is provided with field_names/typescript_field_names mappings
(e.g., :is_active? → "isActive"), the mapped string value is used directly WITHOUT
additional formatting.

  



  
    
      
    
    
      format_field_name(field_name, formatter)



        
          
        

    

  


  

Formats a field name using the configured formatter.
Examples
iex> AshTypescript.FieldFormatter.format_field_name(:user_name, :camel_case)
"userName"

iex> AshTypescript.FieldFormatter.format_field_name(:user_name, :snake_case)
"user_name"

iex> AshTypescript.FieldFormatter.format_field_name("user_name", :pascal_case)
"UserName"

  



  
    
      
    
    
      format_fields(fields, formatter)



        
          
        

    

  


  

Formats a map of fields, converting all keys using the specified formatter.
Examples
iex> AshTypescript.FieldFormatter.format_fields(%{user_name: "John", user_email: "john@example.com"}, :camel_case)
%{"userName" => "John", "userEmail" => "john@example.com"}

  



  
    
      
    
    
      format_output_field_names(data, formatter)



        
          
        

    

  


  

Recursively formats all keys in a nested structure for client consumption.
Walks maps and lists, converting every key with the given formatter. Structs
and primitives are returned untouched, and non-atom/non-binary keys are left
as-is.
Used for any payload that is handed to the client without going through a
type-driven formatter — RPC responses and typed controller error bodies both
rely on this so their field names agree.
Examples
iex> AshTypescript.FieldFormatter.format_output_field_names(%{short_message: "x"}, :camel_case)
%{"shortMessage" => "x"}

iex> AshTypescript.FieldFormatter.format_output_field_names([%{user_name: "a"}], :camel_case)
[%{"userName" => "a"}]

  



  
    
      
    
    
      format_sort_string(sort_list, formatter)



        
          
        

    

  


  

Formats a sort string by converting field names from client format to internal format.
Handles Ash.Query.sort_input format:
	"name" or "+name" (ascending)
	"++name" (ascending with nils first)
	"-name" (descending)
	"--name" (descending with nils last)
	"-name,++title" (multiple fields with different modifiers)

Preserves sort modifiers while converting field names using the input formatter.
Examples
iex> AshTypescript.FieldFormatter.format_sort_string("--startDate,++insertedAt", :camel_case)
"--start_date,++inserted_at"

iex> AshTypescript.FieldFormatter.format_sort_string("-userName", :camel_case)
"-user_name"

iex> AshTypescript.FieldFormatter.format_sort_string(nil, :camel_case)
nil

  



  
    
      
    
    
      parse_input_field(field_name, formatter)



        
          
        

    

  


  

Parses input field names from client format to internal format.
This is used for converting incoming client field names to the internal
Elixir atom keys that Ash expects.
Examples
iex> AshTypescript.FieldFormatter.parse_input_field("userName", :camel_case)
:user_name

  



  
    
      
    
    
      parse_input_fields(fields, formatter)



        
          
        

    

  


  

Parses a map of input fields, converting all keys from client format to internal format.
Recursively processes nested maps and arrays to ensure all field names are properly formatted.
This is essential for union types and embedded resources that contain nested field structures.
Examples
iex> AshTypescript.FieldFormatter.parse_input_fields(%{"userName" => "John", "userEmail" => "john@example.com"}, :camel_case)
%{user_name: "John", user_email: "john@example.com"}

iex> AshTypescript.FieldFormatter.parse_input_fields(%{"attachments" => [%{"mimeType" => "pdf", "attachmentType" => "file"}]}, :camel_case)
%{attachments: [%{mime_type: "pdf", attachment_type: "file"}]}

  



  
    
      
    
    
      parse_input_value(value, formatter)



        
          
        

    

  


  

Recursively parses input values, handling nested structures.
This function ensures that all nested maps and arrays containing maps
have their field names properly formatted according to the formatter.
Only handles JSON-decoded data (maps, lists, primitives) - no structs.

  



  
    
      
    
    
      resolve_field_name(field_name, formatter)



        
          
        

    

  


  

Resolves a field name to its existing atom, applying the formatter for case conversion.
Atoms are passed through unchanged. Every valid string field name corresponds to
an atom that already exists (resource attributes, relationships, calculations, and
aggregates are all defined at compile time), so a string resolves to an existing
atom when one is available and otherwise returns the formatted string unchanged.
Downstream field selection compares the result against the known field atoms, so an
unresolved name simply fails as an unknown field.
This deliberately never calls String.to_atom/1: client-supplied field names
are attacker-controllable, and minting a fresh atom per name would allow atom
table exhaustion (a node-wide denial of service).
Examples
iex> AshTypescript.FieldFormatter.resolve_field_name("userName", :camel_case)
:user_name

iex> AshTypescript.FieldFormatter.resolve_field_name(:user_name, :camel_case)
:user_name

  


        

      


  

    
AshTypescript.Helpers 
    



      
Utility functions for string manipulation and transformations.

      


      
        Summary


  
    Functions
  


    
      
        ash_resource?(module)

      


        Returns true if the module is an Ash resource.



    


    
      
        camel_to_snake_case(camel)

      


    


    
      
        format_output_field(field_name)

      


        Formats a field name using the configured output field formatter.



    


    
      
        format_ts_value(value)

      


        Formats a value for embedding in generated TypeScript code.



    


    
      
        formatted_after_field()

      


    


    
      
        formatted_args_field()

      


        Helper functions for commonly used calculation and field selection field names.
These ensure consistency across all args/fields-related type generation.



    


    
      
        formatted_before_field()

      


    


    
      
        formatted_channel_field()

      


    


    
      
        formatted_count_field()

      


    


    
      
        formatted_custom_fetch_field()

      


    


    
      
        formatted_data_field()

      


    


    
      
        formatted_error_details_field()

      


    


    
      
        formatted_error_fields_field()

      


    


    
      
        formatted_error_handler_field()

      


    


    
      
        formatted_error_id_field()

      


    


    
      
        formatted_error_message_field()

      


    


    
      
        formatted_error_path_field()

      


    


    
      
        formatted_error_short_message_field()

      


    


    
      
        formatted_error_type_field()

      


        Helper functions for commonly used error field names.
These ensure consistency across all error-related type generation.



    


    
      
        formatted_error_vars_field()

      


    


    
      
        formatted_errors_field()

      


    


    
      
        formatted_fetch_options_field()

      


    


    
      
        formatted_fields_field()

      


    


    
      
        formatted_filter_field()

      


    


    
      
        formatted_has_more_field()

      


    


    
      
        formatted_headers_field()

      


    


    
      
        formatted_hook_ctx_field()

      


    


    
      
        formatted_identity_field()

      


    


    
      
        formatted_input_field()

      


        Helper functions for commonly used config interface field names.
These ensure consistency across all RPC config-related type generation.



    


    
      
        formatted_limit_field()

      


    


    
      
        formatted_metadata_fields_field()

      


    


    
      
        formatted_next_page_field()

      


    


    
      
        formatted_offset_field()

      


    


    
      
        formatted_page_field()

      


        Helper function for pagination page field name.



    


    
      
        formatted_previous_page_field()

      


    


    
      
        formatted_result_handler_field()

      


    


    
      
        formatted_results_field()

      


        Helper functions for commonly used pagination field names.
These ensure consistency across all pagination-related type generation.



    


    
      
        formatted_sort_field()

      


    


    
      
        formatted_success_field()

      


    


    
      
        formatted_tenant_field()

      


    


    
      
        formatted_timeout_field()

      


    


    
      
        formatted_timeout_handler_field()

      


    


    
      
        has_typescript_field_names?(module)

      


        Returns true if the module has a typescript_field_names/0 callback.



    


    
      
        pascal_to_snake_case(pascal)

      


    


    
      
        snake_to_camel_case(snake)

      


    


    
      
        snake_to_pascal_case(snake)

      


    


    
      
        typescript_field_names(module)

      


        Returns the typescript field name mapping as a map, or empty map if not available.



    


    
      
        typescript_field_names_reverse(module)

      


        Returns the reverse typescript field name mapping (client name → internal name).



    





      


      
        Functions


        


  
    
      
    
    
      ash_resource?(module)



        
          
        

    

  


  

      

          @spec ash_resource?(atom()) :: boolean()


      


Returns true if the module is an Ash resource.

  



  
    
      
    
    
      camel_to_snake_case(camel)



        
          
        

    

  


  


  



  
    
      
    
    
      format_output_field(field_name)



        
          
        

    

  


  

Formats a field name using the configured output field formatter.

  



  
    
      
    
    
      format_ts_value(value)



        
          
        

    

  


  

Formats a value for embedding in generated TypeScript code.
Accepts either:
	A string: Returns the string as a quoted literal for direct embedding
	A tuple {:runtime_expr, "expression"}: Returns the expression as-is for runtime evaluation

Examples
iex> format_ts_value("/rpc/run")
""/rpc/run""

iex> format_ts_value({:runtime_expr, "AppConfig.getEndpoint()"})
"AppConfig.getEndpoint()"

  



  
    
      
    
    
      formatted_after_field()



        
          
        

    

  


  


  



  
    
      
    
    
      formatted_args_field()



        
          
        

    

  


  

Helper functions for commonly used calculation and field selection field names.
These ensure consistency across all args/fields-related type generation.

  



  
    
      
    
    
      formatted_before_field()



        
          
        

    

  


  


  



  
    
      
    
    
      formatted_channel_field()



        
          
        

    

  


  


  



  
    
      
    
    
      formatted_count_field()



        
          
        

    

  


  


  



  
    
      
    
    
      formatted_custom_fetch_field()



        
          
        

    

  


  


  



  
    
      
    
    
      formatted_data_field()



        
          
        

    

  


  


  



  
    
      
    
    
      formatted_error_details_field()



        
          
        

    

  


  


  



  
    
      
    
    
      formatted_error_fields_field()



        
          
        

    

  


  


  



  
    
      
    
    
      formatted_error_handler_field()



        
          
        

    

  


  


  



  
    
      
    
    
      formatted_error_id_field()



        
          
        

    

  


  


  



  
    
      
    
    
      formatted_error_message_field()



        
          
        

    

  


  


  



  
    
      
    
    
      formatted_error_path_field()



        
          
        

    

  


  


  



  
    
      
    
    
      formatted_error_short_message_field()



        
          
        

    

  


  


  



  
    
      
    
    
      formatted_error_type_field()



        
          
        

    

  


  

Helper functions for commonly used error field names.
These ensure consistency across all error-related type generation.
Matches the error structure defined in AshTypescript.Rpc.Error protocol.

  



  
    
      
    
    
      formatted_error_vars_field()



        
          
        

    

  


  


  



  
    
      
    
    
      formatted_errors_field()



        
          
        

    

  


  


  



  
    
      
    
    
      formatted_fetch_options_field()



        
          
        

    

  


  


  



  
    
      
    
    
      formatted_fields_field()



        
          
        

    

  


  


  



  
    
      
    
    
      formatted_filter_field()



        
          
        

    

  


  


  



  
    
      
    
    
      formatted_has_more_field()



        
          
        

    

  


  


  



  
    
      
    
    
      formatted_headers_field()



        
          
        

    

  


  


  



  
    
      
    
    
      formatted_hook_ctx_field()



        
          
        

    

  


  


  



  
    
      
    
    
      formatted_identity_field()



        
          
        

    

  


  


  



  
    
      
    
    
      formatted_input_field()



        
          
        

    

  


  

Helper functions for commonly used config interface field names.
These ensure consistency across all RPC config-related type generation.

  



  
    
      
    
    
      formatted_limit_field()



        
          
        

    

  


  


  



  
    
      
    
    
      formatted_metadata_fields_field()



        
          
        

    

  


  


  



  
    
      
    
    
      formatted_next_page_field()



        
          
        

    

  


  


  



  
    
      
    
    
      formatted_offset_field()



        
          
        

    

  


  


  



  
    
      
    
    
      formatted_page_field()



        
          
        

    

  


  

Helper function for pagination page field name.

  



  
    
      
    
    
      formatted_previous_page_field()



        
          
        

    

  


  


  



  
    
      
    
    
      formatted_result_handler_field()



        
          
        

    

  


  


  



  
    
      
    
    
      formatted_results_field()



        
          
        

    

  


  

Helper functions for commonly used pagination field names.
These ensure consistency across all pagination-related type generation.

  



  
    
      
    
    
      formatted_sort_field()



        
          
        

    

  


  


  



  
    
      
    
    
      formatted_success_field()



        
          
        

    

  


  


  



  
    
      
    
    
      formatted_tenant_field()



        
          
        

    

  


  


  



  
    
      
    
    
      formatted_timeout_field()



        
          
        

    

  


  


  



  
    
      
    
    
      formatted_timeout_handler_field()



        
          
        

    

  


  


  



  
    
      
    
    
      has_typescript_field_names?(module)



        
          
        

    

  


  

      

          @spec has_typescript_field_names?(atom()) :: boolean()


      


Returns true if the module has a typescript_field_names/0 callback.

  



  
    
      
    
    
      pascal_to_snake_case(pascal)



        
          
        

    

  


  


  



  
    
      
    
    
      snake_to_camel_case(snake)



        
          
        

    

  


  


  



  
    
      
    
    
      snake_to_pascal_case(snake)



        
          
        

    

  


  


  



  
    
      
    
    
      typescript_field_names(module)



        
          
        

    

  


  

      

          @spec typescript_field_names(atom()) :: %{required(atom()) => String.t()}


      


Returns the typescript field name mapping as a map, or empty map if not available.

  



  
    
      
    
    
      typescript_field_names_reverse(module)



        
          
        

    

  


  

      

          @spec typescript_field_names_reverse(atom()) :: %{required(String.t()) => atom()}


      


Returns the reverse typescript field name mapping (client name → internal name).

  


        

      


  

    
AshTypescript.Manifest 
    



      
Standalone Spark DSL module for building a unified app-wide Ash.Info.Manifest.
When the same resource appears in multiple domains' typescript_rpc blocks
with different RPC actions, this module ensures all actions are merged into
a single unified spec rather than each domain overwriting the previous one.
Usage
defmodule MyApp.AshTypescriptManifest do
  use AshTypescript.Manifest, otp_app: :my_app
end
Scoped manifests (testing)
When :domains is supplied, the manifest is built from exactly those domains
instead of walking Ash.Info.domains(otp_app). This lets tests build an
inline manifest from a freshly-defined domain without touching global state.
defmodule TestManifest do
  use AshTypescript.Manifest,
    otp_app: :ash_typescript,
    domains: [MyTest.InlineDomain]
end
Options
	:domains - Explicit list of domain modules to build the manifest from. When nil, walks Ash.Info.domains(otp_app). The default value is nil.

	:extensions (list of module that adopts Spark.Dsl.Extension) - A list of DSL extensions to add to the Spark.Dsl

	:otp_app (atom/0) - The otp_app to use for any application configurable options

	:fragments (list of module/0) - Fragments to include in the Spark.Dsl. See the fragments guide for more.



      


      
        Summary


  
    Functions
  


    
      
        run_verifiers(manifest_module)

      


        Runs every manifest verifier against manifest_module's persisted DSL state.



    


    
      
        verify_for_domains(domains, opts \\ [])

      


        Convenience wrapper for tests: compiles a one-shot inline manifest module
scoped to domains, then runs all manifest verifiers against it.



    





      


      
        Functions


        


  
    
      
    
    
      run_verifiers(manifest_module)



        
          
        

    

  


  

Runs every manifest verifier against manifest_module's persisted DSL state.
Returns :ok when all verifiers pass, or {:error, formatted_message}
aggregating every failure.
Used by tests to drive the same verifier code path that compile-time runs.

  



    

  
    
      
    
    
      verify_for_domains(domains, opts \\ [])



        
          
        

    

  


  

Convenience wrapper for tests: compiles a one-shot inline manifest module
scoped to domains, then runs all manifest verifiers against it.
Returns :ok or {:error, formatted_message} — same shape as run_verifiers/1.
The generated module name is deterministic from the domains list (via
:erlang.phash2/1), so repeated calls with the same arguments reuse the same
compiled module instead of triggering a redefinition warning. Each unique
call creates one real AshTypescript.Manifest-using module at runtime —
which means field-selector reads (Spark.Dsl.Extension.get_persisted/3)
resolve against that module's persisted state, exactly like the production
path does.

  


        

      


  

    
AshTypescript.Manifest.Custom 
    



      
Thin accessor module for reading ash_typescript-owned data persisted under
custom.ash_typescript on Ash.Info.Manifest structs.
Decoration is done by AshTypescript.Manifest.Decorator after
Ash.Info.Manifest.Generator.generate/1. Runtime callers should prefer these
accessors over walking Spark DSL state — the manifest carries pre-computed
lookups that are O(1) map reads.
All accessors return nil (or sensible empty defaults) when the struct has
no ash_typescript decoration, so callers can pattern-match on nil.

      


      
        Summary


  
    Types
  


    
      
        action_custom()

      


        The decoration map persisted under custom.ash_typescript on the
%Manifest.Action{} carried by an RPC/typed-query entrypoint (and thus present
in action_lookup). Only actions exposed as entrypoints are decorated — those
are the only ones the runtime pipeline ever looks up.



    


    
      
        entrypoint_custom()

      


        The decoration map persisted under custom.ash_typescript on a
%Manifest.Entrypoint{}.



    


    
      
        resource_custom()

      


        The decoration map persisted under custom.ash_typescript on a
%Manifest.Resource{} (including embedded resources nested under a %Manifest.Type{}).



    


    
      
        type_custom()

      


        The decoration map persisted under custom.ash_typescript on a
%Manifest.Type{} for NewTypes/TypedStructs that export
typescript_field_names/0.



    





  
    Functions
  


    
      
        action_input_expected_keys(arg1, formatter)

      


        Returns the precomputed %{client_name => internal_atom} input map for a
decorated action under formatter (one of the built-in formatters), or nil
when the action isn't decorated or formatter isn't a precomputed built-in
(caller should compute live).



    


    
      
        action_input_field_types(arg1)

      


        Returns the precomputed %{internal_atom => %Manifest.Type{}} input field-type
map for a decorated action, or nil when the action isn't decorated.



    


    
      
        action_return_classification(arg1)

      


        Returns the precomputed return-type classification for a decorated action
(the result of ActionIntrospection.action_returns_field_selectable_type?/1),
or nil when the action isn't decorated (caller should compute live).



    


    
      
        argument_name_mappings_for_action(arg1, action_name)

      


        Returns the argument-name mapping (%{arg_atom => client_string}) for a
particular action on the resource, or an empty map.



    


    
      
        ash_typescript(arg1)

      


        Returns the :ash_typescript decoration map for any struct that carries a
custom field, or nil if no decoration is present.



    


    
      
        authorize_bulk_strategy(arg1)

      


        Returns the precomputed bulk-authorization strategy (:error or :filter)
for a decorated resource, or nil when the resource isn't decorated (caller
should fall back to a live Ash.DataLayer.data_layer_can?/2 check).



    


    
      
        entrypoint_domain(arg1)

      


        Returns the domain module that owns this entrypoint, or nil.



    


    
      
        exposed_metadata_fields(arg1)

      


        Returns the precomputed exposed metadata field atoms for an entrypoint, or [].



    


    
      
        field_name_mappings(arg1)

      


        Returns the forward field_name_mappings map (atom => client_string) for
a decorated resource, or an empty map.



    


    
      
        filtering_enabled?(arg1)

      


        Whether client filtering is enabled for this entrypoint. Defaults to true.



    


    
      
        formatted_field_name(arg1, field, formatter)

      


        Returns the pre-formatted client name for a field under a built-in formatter,
or nil if the resource isn't decorated, the field isn't tracked, or the
formatter isn't one of :camel_case / :snake_case / :pascal_case.



    


    
      
        load_restrictions(arg1)

      


        Returns the load restriction tag for an entrypoint. Defaults to :none.



    


    
      
        mapped_argument_name(resource, action_name, argument)

      


        Looks up the mapped client name for an action argument atom. Returns nil
if no mapping is registered.



    


    
      
        mapped_field_name(resource, field)

      


        Looks up the mapped client name for an internal field atom, or returns nil
if there is no mapping.



    


    
      
        metadata_field_mappings(arg1)

      


        Returns the metadata field-name mapping (atom => client_string) for the
entrypoint's RPC action, or an empty map.



    


    
      
        original_argument_name(resource, action_name, client_name)

      


        Looks up the original Elixir argument atom for a client-side argument name.
Returns nil if no mapping is registered.



    


    
      
        original_field_name(resource, client_name)

      


        Looks up the original Elixir atom for a client-side field name. Returns nil
if no mapping is registered.



    


    
      
        relationship_pagination(arg1)

      


        Returns the pagination capability of a many-cardinality relationship's
effective read action, derived at decoration time. :none for undecorated
relationships (to-one, or destination not an RPC resource).



    


    
      
        relationship_read_action(arg1)

      


        Returns the effective read action name for a decorated many-cardinality
relationship (the relationship's configured read_action, falling back to
the destination's primary read action). nil when undecorated.



    


    
      
        resolve_resource(module, manifest \\ nil)

      


        Resolves a resource module atom to its decorated %Manifest.Resource{}.



    


    
      
        resource_config(arg1)

      


        Returns the resource_config DSL struct for this entrypoint, or nil.



    


    
      
        reverse_field_name_mappings(arg1)

      


        Returns the reverse mapping (client_string => atom) for a decorated resource.



    


    
      
        reverse_metadata_field_mappings(arg1)

      


        Returns the reverse metadata mapping (client_string => atom), or empty.



    


    
      
        reverse_type_field_name_mappings(arg1)

      


        Returns the reverse mapping (client_string => atom) for a decorated type.



    


    
      
        rpc_action(arg1)

      


        Returns the RPC action DSL struct stashed on the entrypoint, or nil if the
entrypoint isn't an RPC-action entrypoint (e.g., a typed-query-only entry).



    


    
      
        sorting_enabled?(arg1)

      


        Whether client sorting is enabled for this entrypoint. Defaults to true.



    


    
      
        type_field_name_mappings(arg1)

      


        Returns the forward field_name_mappings map for a decorated type.



    


    
      
        type_field_name_mappings_pair(arg1)

      


        Returns {forward, reverse} field-name maps for a decorated type, or nil
when the type carries no ash_typescript decoration.



    


    
      
        type_name(arg1)

      


        Returns the precomputed TypeScript type name for a decorated resource or
type struct, or nil when undecorated / not applicable.



    


    
      
        typed_query(arg1)

      


        Returns the typed-query DSL struct stashed on the entrypoint, or nil.



    


    
      
        typescript_resource?(arg1)

      


        Returns true if the resource struct was decorated by ash_typescript
(i.e., the underlying module has the AshTypescript.Resource extension).



    





      


      
        Types


        


  
    
      
    
    
      action_custom()



        
          
        

    

  


  

      

          @type action_custom() :: %{
  optional(:return_classification) => {:ok, atom(), term()} | {:error, atom()},
  optional(:input_expected_keys) => %{
    required(atom()) => %{required(String.t()) => atom()}
  },
  optional(:input_field_types) => %{
    required(atom()) => Ash.Info.Manifest.Type.t()
  }
}


      


The decoration map persisted under custom.ash_typescript on the
%Manifest.Action{} carried by an RPC/typed-query entrypoint (and thus present
in action_lookup). Only actions exposed as entrypoints are decorated — those
are the only ones the runtime pipeline ever looks up.

  



  
    
      
    
    
      entrypoint_custom()



        
          
        

    

  


  

      

          @type entrypoint_custom() :: %{
  optional(:rpc_action) => term(),
  optional(:typed_query) => term(),
  optional(:domain) => atom(),
  optional(:resource_config) => term(),
  optional(:metadata_field_mappings) => %{required(atom()) => String.t()},
  optional(:reverse_metadata_field_mappings) => %{
    required(String.t()) => atom()
  },
  optional(:exposed_metadata_fields) => [atom()],
  optional(:load_restrictions) => {:allow, list()} | {:deny, list()} | :none,
  optional(:filtering_enabled?) => boolean(),
  optional(:sorting_enabled?) => boolean()
}


      


The decoration map persisted under custom.ash_typescript on a
%Manifest.Entrypoint{}.

  



  
    
      
    
    
      resource_custom()



        
          
        

    

  


  

      

          @type resource_custom() :: %{
  optional(:field_name_mappings) => %{required(atom()) => String.t()},
  optional(:reverse_field_name_mappings) => %{required(String.t()) => atom()},
  optional(:argument_name_mappings) => %{
    required(atom()) => %{required(atom()) => String.t()}
  },
  optional(:reverse_argument_name_mappings) => %{
    required(atom()) => %{required(String.t()) => atom()}
  },
  optional(:formatted_field_names) => %{
    required({atom(), atom()}) => String.t()
  },
  optional(:type_name) => String.t() | nil,
  optional(:authorize_bulk_strategy) => :error | :filter
}


      


The decoration map persisted under custom.ash_typescript on a
%Manifest.Resource{} (including embedded resources nested under a %Manifest.Type{}).

  



  
    
      
    
    
      type_custom()



        
          
        

    

  


  

      

          @type type_custom() :: %{
  optional(:field_name_mappings) => %{required(atom()) => String.t()},
  optional(:reverse_field_name_mappings) => %{required(String.t()) => atom()},
  optional(:type_name) => String.t() | nil
}


      


The decoration map persisted under custom.ash_typescript on a
%Manifest.Type{} for NewTypes/TypedStructs that export
typescript_field_names/0.

  


        

      

      
        Functions


        


  
    
      
    
    
      action_input_expected_keys(arg1, formatter)



        
          
        

    

  


  

      

          @spec action_input_expected_keys(Ash.Info.Manifest.Action.t() | nil, atom() | tuple()) ::
  %{required(String.t()) => atom()} | nil


      


Returns the precomputed %{client_name => internal_atom} input map for a
decorated action under formatter (one of the built-in formatters), or nil
when the action isn't decorated or formatter isn't a precomputed built-in
(caller should compute live).

  



  
    
      
    
    
      action_input_field_types(arg1)



        
          
        

    

  


  

      

          @spec action_input_field_types(Ash.Info.Manifest.Action.t() | nil) ::
  %{required(atom()) => Ash.Info.Manifest.Type.t()} | nil


      


Returns the precomputed %{internal_atom => %Manifest.Type{}} input field-type
map for a decorated action, or nil when the action isn't decorated.

  



  
    
      
    
    
      action_return_classification(arg1)



        
          
        

    

  


  

      

          @spec action_return_classification(Ash.Info.Manifest.Action.t() | nil) ::
  {:ok, atom(), term()} | {:error, atom()} | nil


      


Returns the precomputed return-type classification for a decorated action
(the result of ActionIntrospection.action_returns_field_selectable_type?/1),
or nil when the action isn't decorated (caller should compute live).

  



  
    
      
    
    
      argument_name_mappings_for_action(arg1, action_name)



        
          
        

    

  


  

      

          @spec argument_name_mappings_for_action(Ash.Info.Manifest.Resource.t() | nil, atom()) ::
  %{
    required(atom()) => String.t()
  }


      


Returns the argument-name mapping (%{arg_atom => client_string}) for a
particular action on the resource, or an empty map.

  



  
    
      
    
    
      ash_typescript(arg1)



        
          
        

    

  


  

      

          @spec ash_typescript(struct() | nil) :: map() | nil


      


Returns the :ash_typescript decoration map for any struct that carries a
custom field, or nil if no decoration is present.

  



  
    
      
    
    
      authorize_bulk_strategy(arg1)



        
          
        

    

  


  

      

          @spec authorize_bulk_strategy(Ash.Info.Manifest.Resource.t() | nil) ::
  :error | :filter | nil


      


Returns the precomputed bulk-authorization strategy (:error or :filter)
for a decorated resource, or nil when the resource isn't decorated (caller
should fall back to a live Ash.DataLayer.data_layer_can?/2 check).

  



  
    
      
    
    
      entrypoint_domain(arg1)



        
          
        

    

  


  

      

          @spec entrypoint_domain(Ash.Info.Manifest.Entrypoint.t() | nil) :: atom() | nil


      


Returns the domain module that owns this entrypoint, or nil.

  



  
    
      
    
    
      exposed_metadata_fields(arg1)



        
          
        

    

  


  

      

          @spec exposed_metadata_fields(Ash.Info.Manifest.Entrypoint.t() | nil) :: [atom()]


      


Returns the precomputed exposed metadata field atoms for an entrypoint, or [].

  



  
    
      
    
    
      field_name_mappings(arg1)



        
          
        

    

  


  

      

          @spec field_name_mappings(Ash.Info.Manifest.Resource.t() | nil) :: %{
  required(atom()) => String.t()
}


      


Returns the forward field_name_mappings map (atom => client_string) for
a decorated resource, or an empty map.

  



  
    
      
    
    
      filtering_enabled?(arg1)



        
          
        

    

  


  

      

          @spec filtering_enabled?(Ash.Info.Manifest.Entrypoint.t() | nil) :: boolean()


      


Whether client filtering is enabled for this entrypoint. Defaults to true.

  



  
    
      
    
    
      formatted_field_name(arg1, field, formatter)



        
          
        

    

  


  

      

          @spec formatted_field_name(Ash.Info.Manifest.Resource.t() | nil, atom(), atom()) ::
  String.t() | nil


      


Returns the pre-formatted client name for a field under a built-in formatter,
or nil if the resource isn't decorated, the field isn't tracked, or the
formatter isn't one of :camel_case / :snake_case / :pascal_case.

  



  
    
      
    
    
      load_restrictions(arg1)



        
          
        

    

  


  

      

          @spec load_restrictions(Ash.Info.Manifest.Entrypoint.t() | nil) ::
  {:allow, list()} | {:deny, list()} | :none


      


Returns the load restriction tag for an entrypoint. Defaults to :none.

  



  
    
      
    
    
      mapped_argument_name(resource, action_name, argument)



        
          
        

    

  


  

      

          @spec mapped_argument_name(Ash.Info.Manifest.Resource.t() | nil, atom(), atom()) ::
  String.t() | nil


      


Looks up the mapped client name for an action argument atom. Returns nil
if no mapping is registered.

  



  
    
      
    
    
      mapped_field_name(resource, field)



        
          
        

    

  


  

      

          @spec mapped_field_name(Ash.Info.Manifest.Resource.t() | nil, atom()) ::
  String.t() | nil


      


Looks up the mapped client name for an internal field atom, or returns nil
if there is no mapping.

  



  
    
      
    
    
      metadata_field_mappings(arg1)



        
          
        

    

  


  

      

          @spec metadata_field_mappings(Ash.Info.Manifest.Entrypoint.t() | nil) :: %{
  required(atom()) => String.t()
}


      


Returns the metadata field-name mapping (atom => client_string) for the
entrypoint's RPC action, or an empty map.

  



  
    
      
    
    
      original_argument_name(resource, action_name, client_name)



        
          
        

    

  


  

      

          @spec original_argument_name(
  Ash.Info.Manifest.Resource.t() | nil,
  atom(),
  String.t() | atom()
) ::
  atom() | nil


      


Looks up the original Elixir argument atom for a client-side argument name.
Returns nil if no mapping is registered.
Accepts atom or string for client_name.

  



  
    
      
    
    
      original_field_name(resource, client_name)



        
          
        

    

  


  

      

          @spec original_field_name(Ash.Info.Manifest.Resource.t() | nil, String.t() | atom()) ::
  atom() | nil


      


Looks up the original Elixir atom for a client-side field name. Returns nil
if no mapping is registered.
Accepts atom or string for client_name (atom is converted via Atom.to_string/1).

  



  
    
      
    
    
      relationship_pagination(arg1)



        
          
        

    

  


  

      

          @spec relationship_pagination(Ash.Info.Manifest.Relationship.t() | nil) ::
  :offset | :keyset | :mixed | :none


      


Returns the pagination capability of a many-cardinality relationship's
effective read action, derived at decoration time. :none for undecorated
relationships (to-one, or destination not an RPC resource).

  



  
    
      
    
    
      relationship_read_action(arg1)



        
          
        

    

  


  

      

          @spec relationship_read_action(Ash.Info.Manifest.Relationship.t() | nil) ::
  atom() | nil


      


Returns the effective read action name for a decorated many-cardinality
relationship (the relationship's configured read_action, falling back to
the destination's primary read action). nil when undecorated.

  



    

  
    
      
    
    
      resolve_resource(module, manifest \\ nil)



        
          
        

    

  


  

      

          @spec resolve_resource(atom() | term(), module() | nil) ::
  Ash.Info.Manifest.Resource.t() | nil


      


Resolves a resource module atom to its decorated %Manifest.Resource{}.
Checks the domain resource lookup first, then falls back to the embedded
resource carried on a kind: :embedded_resource entry in the type lookup
(embedded resources are not present in resource_lookup). Returns nil
when the module is not in the manifest.
Accepts an optional manifest module so callers operating on a scoped
manifest (e.g. verifiers running against inline domains via
AshTypescript.Manifest.verify_for_domains/1) resolve against that
manifest instead of the globally configured one. nil uses the
configured manifest.

  



  
    
      
    
    
      resource_config(arg1)



        
          
        

    

  


  

      

          @spec resource_config(Ash.Info.Manifest.Entrypoint.t() | nil) :: term() | nil


      


Returns the resource_config DSL struct for this entrypoint, or nil.

  



  
    
      
    
    
      reverse_field_name_mappings(arg1)



        
          
        

    

  


  

      

          @spec reverse_field_name_mappings(Ash.Info.Manifest.Resource.t() | nil) :: %{
  required(String.t()) => atom()
}


      


Returns the reverse mapping (client_string => atom) for a decorated resource.

  



  
    
      
    
    
      reverse_metadata_field_mappings(arg1)



        
          
        

    

  


  

      

          @spec reverse_metadata_field_mappings(Ash.Info.Manifest.Entrypoint.t() | nil) :: %{
  required(String.t()) => atom()
}


      


Returns the reverse metadata mapping (client_string => atom), or empty.

  



  
    
      
    
    
      reverse_type_field_name_mappings(arg1)



        
          
        

    

  


  

      

          @spec reverse_type_field_name_mappings(Ash.Info.Manifest.Type.t() | nil) :: %{
  required(String.t()) => atom()
}


      


Returns the reverse mapping (client_string => atom) for a decorated type.

  



  
    
      
    
    
      rpc_action(arg1)



        
          
        

    

  


  

      

          @spec rpc_action(Ash.Info.Manifest.Entrypoint.t() | nil) :: term() | nil


      


Returns the RPC action DSL struct stashed on the entrypoint, or nil if the
entrypoint isn't an RPC-action entrypoint (e.g., a typed-query-only entry).

  



  
    
      
    
    
      sorting_enabled?(arg1)



        
          
        

    

  


  

      

          @spec sorting_enabled?(Ash.Info.Manifest.Entrypoint.t() | nil) :: boolean()


      


Whether client sorting is enabled for this entrypoint. Defaults to true.

  



  
    
      
    
    
      type_field_name_mappings(arg1)



        
          
        

    

  


  

      

          @spec type_field_name_mappings(Ash.Info.Manifest.Type.t() | nil) :: %{
  required(atom()) => String.t()
}


      


Returns the forward field_name_mappings map for a decorated type.

  



  
    
      
    
    
      type_field_name_mappings_pair(arg1)



        
          
        

    

  


  

      

          @spec type_field_name_mappings_pair(Ash.Info.Manifest.Type.t() | nil) ::
  {%{required(atom()) => String.t()}, %{required(String.t()) => atom()}} | nil


      


Returns {forward, reverse} field-name maps for a decorated type, or nil
when the type carries no ash_typescript decoration.
Unlike type_field_name_mappings/1 (which returns %{} for both the
decorated-but-empty and undecorated cases), this distinguishes "not decorated"
as nil so callers can fall back to resolving the decorated type from the type
lookup or to live reflection.

  



  
    
      
    
    
      type_name(arg1)



        
          
        

    

  


  

      

          @spec type_name(Ash.Info.Manifest.Resource.t() | Ash.Info.Manifest.Type.t() | nil) ::
  String.t() | nil


      


Returns the precomputed TypeScript type name for a decorated resource or
type struct, or nil when undecorated / not applicable.

  



  
    
      
    
    
      typed_query(arg1)



        
          
        

    

  


  

      

          @spec typed_query(Ash.Info.Manifest.Entrypoint.t() | nil) :: term() | nil


      


Returns the typed-query DSL struct stashed on the entrypoint, or nil.

  



  
    
      
    
    
      typescript_resource?(arg1)



        
          
        

    

  


  

      

          @spec typescript_resource?(Ash.Info.Manifest.Resource.t() | nil) :: boolean()


      


Returns true if the resource struct was decorated by ash_typescript
(i.e., the underlying module has the AshTypescript.Resource extension).

  


        

      


  

    
AshTypescript.Manifest.Decorator 
    



      
Walks a freshly generated %Ash.Info.Manifest{} once and populates
custom.ash_typescript on every struct that carries ash_typescript-owned
data:
	manifest.resources[i].custom.ash_typescript — for resources that use
the AshTypescript.Resource extension. Captures the field_names and
argument_names DSL mappings (forward + reverse) plus pre-computed
formatted client names for the built-in formatters.

	manifest.types[i].resource.custom.ash_typescript — same shape as above,
applied to the embedded %Manifest.Resource{} carried inside each
kind: :embedded_resource type entry.

	manifest.types[i].custom.ash_typescript — for Ash.Type.NewType /
TypedStruct / custom type modules that export typescript_field_names/0.

	manifest.entrypoints[i].custom.ash_typescript — mirrors the
config.ash_typescript payload that RpcConfigCollector passed into
Ash.Info.Manifest.Generator.generate/1, plus pre-computed metadata
field-name mappings derived from rpc_action.metadata_field_names.


Runtime callers should read decorated data via AshTypescript.Manifest.Custom
rather than poking at :custom directly.
This module is pure: given a manifest in, returns a manifest out. All
module-level information it needs (Spark DSL state on resource modules,
typescript_field_names/0 callbacks) is queried via the module atoms that
the manifest already references — the caller (BuildManifest) is responsible
for ensuring every referenced module is compiled before decoration runs.

      


      
        Summary


  
    Functions
  


    
      
        decorate(manifest)

      


        Returns a decorated copy of manifest.



    





      


      
        Functions


        


  
    
      
    
    
      decorate(manifest)



        
          
        

    

  


  

      

          @spec decorate(Ash.Info.Manifest.t()) :: Ash.Info.Manifest.t()


      


Returns a decorated copy of manifest.

  


        

      


  

    
AshTypescript.Manifest.Transformers.BuildManifest 
    



      
Spark transformer that builds a unified %Ash.Info.Manifest{} from all domains'
RPC configurations and persists it on the DSL state.
Collects RPC configs from ALL domains via TypeDiscovery and
RpcConfigCollector, generates a single spec via
Ash.Info.Manifest.Generator.generate/1, and persists the result. Lookups
(:resource_lookup, :action_lookup, :type_lookup) are derived afterward
by AshTypescript.Manifest.Transformers.DecorateManifest, which runs next and
also annotates the manifest with ash_typescript-specific data under
custom.ash_typescript.

      


      
        Summary


  
    Functions
  


    
      
        after_compile?()

      


        Callback implementation for Spark.Dsl.Transformer.after_compile?/0.



    


    
      
        before?(_)

      


        Callback implementation for Spark.Dsl.Transformer.before?/1.



    





      


      
        Functions


        


  
    
      
    
    
      after_compile?()



        
          
        

    

  


  

Callback implementation for Spark.Dsl.Transformer.after_compile?/0.

  



  
    
      
    
    
      before?(_)



        
          
        

    

  


  

Callback implementation for Spark.Dsl.Transformer.before?/1.

  


        

      


  

    
AshTypescript.Manifest.Transformers.DecorateManifest 
    



      
Runs after BuildManifest and decorates the persisted %Ash.Info.Manifest{}
with ash_typescript-specific metadata.
After this transformer, every persisted lookup — :manifest,
:resource_lookup, :action_lookup, :type_lookup — refers to the
decorated spec. Downstream readers (verifiers, runtime, codegen) should
pull the manifest and lookups from here.
See AshTypescript.Manifest.Decorator for what gets decorated.

      


      
        Summary


  
    Functions
  


    
      
        after_compile?()

      


        Callback implementation for Spark.Dsl.Transformer.after_compile?/0.



    


    
      
        before?(_)

      


        Callback implementation for Spark.Dsl.Transformer.before?/1.



    





      


      
        Functions


        


  
    
      
    
    
      after_compile?()



        
          
        

    

  


  

Callback implementation for Spark.Dsl.Transformer.after_compile?/0.

  



  
    
      
    
    
      before?(_)



        
          
        

    

  


  

Callback implementation for Spark.Dsl.Transformer.before?/1.

  


        

      


  

    
AshTypescript.Manifest.Verifiers.VerifyActionTypes 
    



      
Walks the persisted %Ash.Info.Manifest{} and validates that field names in
every RPC entrypoint's argument types and :action return types are TypeScript-safe.
Operates entirely on pre-resolved %Ash.Info.Manifest.Type{} structs — does not
call Ash.Resource.Info or Ash.Type.NewType directly. NewType unwrapping has
already been performed by the manifest generator, so a NewType subtype of :map
appears as kind: :map, module: NewTypeModule in the manifest.
Accepted-attribute inputs are skipped here; those are validated by the resource-
level verifiers (VerifyFieldNames, VerifyMapFieldNames).

      




  

    
AshTypescript.Manifest.Verifiers.VerifyIdentities 
    



      
Verifies that every identity referenced by an update/destroy RPC action exists
on its resource.
Reads entrypoint.action.type and each rpc_action's :identities option from
the manifest, then checks against resource.primary_key (for the special
:_primary_key sentinel) and resource.identities (for named identities).

      




  

    
AshTypescript.Manifest.Verifiers.VerifyMappableTypes 
    



      
Compile-time check that every type reachable from the manifest can be mapped
to a TypeScript type.
The manifest generator classifies custom use Ash.Type modules it cannot
categorize as kind: :unknown (module preserved). Codegen can only map such
a module when it implements typescript_type_name/0, has a
type_mapping_overrides config entry, or is a known third-party type (see
AshTypescript.Codegen.TypeMapper.unknown_module_mapping/1). Anything else
fails codegen; this verifier surfaces all offenders at compile time in one
aggregated error instead of a mid-codegen raise on the first one.
kind: :unknown types without a module (e.g. generic actions without a
declared return type) are skipped — there is nothing to map or to point at.
Walks the top level of each definition site: resource fields, entrypoint
action inputs/returns/metadata, and standalone type definitions in
manifest.types (including embedded resources). Nested references to named
types (:type_ref, :embedded_resource, :resource) are not descended
into, because their full definitions are walked independently — this also
makes cycles impossible.

      




  

    
AshTypescript.Manifest.Verifiers.VerifyMetadataFieldNames 
    



      
Verifies that metadata field names in RPC actions are valid TypeScript identifiers
and don't conflict with existing resource field names.
Reads each entrypoint's rpc_action.show_metadata config and validates the
resulting client names against the manifest's resource field set.

      




  

    
AshTypescript.Manifest.Verifiers.VerifyRpc 
    



      
Validates the structural consistency of typescript_rpc configuration against
the generated manifest.
Checks per RPC action:
	The referenced action exists on the resource.
	The action (and any read_action override) is public?: true.
	:get? and :get_by options are coherent (read-only, mutually exclusive,
get_by references real attributes).
	:allowed_loads / :denied_loads are mutually exclusive.
	RPC action / typed query / argument names are TypeScript-safe.
	Each public relationship's destination has a public read action.

Also enforces cross-domain uniqueness of RPC action names and typed query names.
Reads rpc_configs (raw per-resource RPC config including typed_queries) from
the manifest module's persisted state so resources that are reachability roots
without rpc_actions still get their typed_queries validated.

      




  

    
AshTypescript.Manifest.Verifiers.VerifyRpcWarnings 
    



      
Emits compile-time warnings for likely-misconfigured RPC setups.
Reports:
	Resources that carry the AshTypescript.Resource extension but aren't
listed in any domain's typescript_rpc block — they won't get TypeScript
types generated.
	Resources reachable from RPC resources (via attribute types or
relationships) that aren't themselves declared as RPC resources — they
won't have TS types either, and any references will fall back to inline
shapes.

Each warning is gated by an application-level toggle:
	config :ash_typescript, warn_on_missing_rpc_config: true (default)
	config :ash_typescript, warn_on_non_rpc_references: true (default)

Runs once per compile of the manifest module, so there's no need for the
per-domain deduplication hack the previous Rpc-DSL-level verifier used.
Always returns :ok — warnings are informational, not errors.
Emission deliberately uses IO.puts(:stderr, ...) rather than IO.warn/1.
This verifier runs both during compilation of the manifest module and from
Orchestrator.generate/2 at codegen time. In the compile context IO.warn/1
registers a compiler diagnostic, which fails mix compile --warnings-as-errors — and leaving a resource out of typescript_rpc is
often deliberate, so it must not break the build.

      




  

    
AshTypescript.Manifest.Verifiers.VerifyTypedQueryFields 
    



      
Verifies that every typed query's fields selection references valid, public fields
on its resource.
Reads typed_queries from the persisted rpc_configs and routes each one through
RequestedFieldsProcessor.process/3 — the same machinery that handles field
selection at runtime. The result is that compile-time validation and runtime
parsing share one source of truth: if the verifier passes, the typed query is
callable; if it fails, the field selection is structurally wrong.
Missing or non-public referenced actions are reported by
AshTypescript.Manifest.Verifiers.VerifyRpc; we skip them here to avoid
duplicating that diagnostic against the same root cause.

      




  

    
AshTypescript.Manifest.Verifiers.VerifyUniqueInputFieldNames 
    



      
Verifies that every action's input fields map to unique TypeScript client names.
Walks action.inputs (the unified arguments + accepted attributes list from
Ash.Info.Manifest) once, asks ActionIntrospection.format_input_name/4 for
the client-facing name of each input, and reports collisions.
Catches conflicts like an argument :userName colliding with an accepted
attribute :user_name once both are formatted via the configured output
field formatter.

      




  

    
AshTypescript.NameValidation 
    



      
Shared helpers for validating identifiers that need to round-trip through
TypeScript codegen. Used by every verifier that flags resource/action/field
names producing awkward camelCase output.
A name is invalid if it contains either:
	an underscore followed by a digit (field_1 → would emit field1, but
the underscore is a no-op signal that confuses the formatter), or
	a trailing ? (Elixir-idiomatic but illegal in JavaScript identifiers).

make_name_better/1 returns the suggestion shown in the error message —
drop the spurious underscore, drop the question mark.

      


      
        Summary


  
    Functions
  


    
      
        invalid_name?(name)

      


        Returns true when name (atom or string) would produce an awkward
TypeScript identifier and should be remapped via field_names /
argument_names / metadata_field_names.



    


    
      
        make_name_better(name)

      


        Returns the suggested replacement name for use in error messages. Does not
apply the configured client formatter — callers should call this only to
show the user what to put in their field_names mapping.



    





      


      
        Functions


        


  
    
      
    
    
      invalid_name?(name)



        
          
        

    

  


  

Returns true when name (atom or string) would produce an awkward
TypeScript identifier and should be remapped via field_names /
argument_names / metadata_field_names.

  



  
    
      
    
    
      make_name_better(name)



        
          
        

    

  


  

Returns the suggested replacement name for use in error messages. Does not
apply the configured client formatter — callers should call this only to
show the user what to put in their field_names mapping.

  


        

      


  

    
AshTypescript.Resource 
    



      
Spark DSL extension for configuring TypeScript generation on Ash resources.
This extension allows resources to define TypeScript-specific settings,
such as custom type names for the generated TypeScript interfaces.

      


      
        Summary


  
    Functions
  


    
      
        typescript(body)

      


    





      


      
        Functions


        


  
    
      
    
    
      typescript(body)


        (macro)


        
          
        

    

  


  


  


        

      


  

    
AshTypescript.Resource.Info 
    



      
Provides introspection functions for AshTypescript.Resource configuration.
This module generates helper functions to access TypeScript configuration
defined on resources using the AshTypescript.Resource DSL extension.

      


      
        Summary


  
    Functions
  


    
      
        get_formatted_field(resource, field, formatter)

      


        Gets the pre-computed formatted client name for a field under a built-in formatter.



    


    
      
        get_mapped_argument_name(resource, action_name, argument_name)

      


        Gets the mapped name for an argument, or returns the original name if no mapping exists.



    


    
      
        get_mapped_field_name(resource, field_name)

      


        Gets the mapped TypeScript client name for a field, or returns nil if no mapping exists.



    


    
      
        typescript_argument_names(dsl_or_extended)

      


        A keyword list mapping Elixir argument names to TypeScript client names per action. Use strings for the client names - no additional formatting is applied. (e.g., [read_action: [is_active?: "isActive"]])



    


    
      
        typescript_argument_names!(dsl_or_extended)

      


        A keyword list mapping Elixir argument names to TypeScript client names per action. Use strings for the client names - no additional formatting is applied. (e.g., [read_action: [is_active?: "isActive"]])



    


    
      
        typescript_field_names(dsl_or_extended)

      


        A keyword list mapping Elixir field names to TypeScript client names. Use strings for the client names - no additional formatting is applied. (e.g., [is_active?: "isActive", address_line_1: "addressLine1"])



    


    
      
        typescript_field_names!(dsl_or_extended)

      


        A keyword list mapping Elixir field names to TypeScript client names. Use strings for the client names - no additional formatting is applied. (e.g., [is_active?: "isActive", address_line_1: "addressLine1"])



    


    
      
        typescript_options(dsl_or_extended)

      


        typescript DSL options



    


    
      
        typescript_resource?(module)

      


        Whether or not a given module is a resource module using the AshTypescript.Resource extension



    


    
      
        typescript_type_name(dsl_or_extended)

      


        The name of the TypeScript type for the resource



    


    
      
        typescript_type_name!(dsl_or_extended)

      


        The name of the TypeScript type for the resource



    





      


      
        Functions


        


  
    
      
    
    
      get_formatted_field(resource, field, formatter)



        
          
        

    

  


  

Gets the pre-computed formatted client name for a field under a built-in formatter.
Backed by Spark.Dsl.Transformer.persist/3, populated at compile time by an
AshTypescript.Resource transformer. Returns the
formatted string, or nil if the resource is not an AshTypescript.Resource,
the field is not a public attribute/relationship/calculation/aggregate, or the
formatter is not one of the built-in atoms (:camel_case, :snake_case,
:pascal_case).
Examples
iex> AshTypescript.Resource.Info.get_formatted_field(MyApp.User, :first_name, :camel_case)
"firstName"

iex> AshTypescript.Resource.Info.get_formatted_field(MyApp.User, :is_active?, :camel_case)
"isActive"

  



  
    
      
    
    
      get_mapped_argument_name(resource, action_name, argument_name)



        
          
        

    

  


  

Gets the mapped name for an argument, or returns the original name if no mapping exists.
Examples
iex> AshTypescript.Resource.Info.get_mapped_argument_name(MyApp.User, :read_with_invalid_arg, :is_active?)
:is_active

  



  
    
      
    
    
      get_mapped_field_name(resource, field_name)



        
          
        

    

  


  

Gets the mapped TypeScript client name for a field, or returns nil if no mapping exists.
The mapped value is always a string representing the exact TypeScript client name.
Examples
iex> AshTypescript.Resource.Info.get_mapped_field_name(MyApp.User, :is_active?)
"isActive"

iex> AshTypescript.Resource.Info.get_mapped_field_name(MyApp.User, :normal_field)
nil

  



  
    
      
    
    
      typescript_argument_names(dsl_or_extended)



        
          
        

    

  


  

      

          @spec typescript_argument_names(dsl_or_extended :: module() | map()) ::
  {:ok, keyword()} | :error


      


A keyword list mapping Elixir argument names to TypeScript client names per action. Use strings for the client names - no additional formatting is applied. (e.g., [read_action: [is_active?: "isActive"]])

  



  
    
      
    
    
      typescript_argument_names!(dsl_or_extended)



        
          
        

    

  


  

      

          @spec typescript_argument_names!(dsl_or_extended :: module() | map()) ::
  keyword() | no_return()


      


A keyword list mapping Elixir argument names to TypeScript client names per action. Use strings for the client names - no additional formatting is applied. (e.g., [read_action: [is_active?: "isActive"]])

  



  
    
      
    
    
      typescript_field_names(dsl_or_extended)



        
          
        

    

  


  

      

          @spec typescript_field_names(dsl_or_extended :: module() | map()) ::
  {:ok, keyword()} | :error


      


A keyword list mapping Elixir field names to TypeScript client names. Use strings for the client names - no additional formatting is applied. (e.g., [is_active?: "isActive", address_line_1: "addressLine1"])

  



  
    
      
    
    
      typescript_field_names!(dsl_or_extended)



        
          
        

    

  


  

      

          @spec typescript_field_names!(dsl_or_extended :: module() | map()) ::
  keyword() | no_return()


      


A keyword list mapping Elixir field names to TypeScript client names. Use strings for the client names - no additional formatting is applied. (e.g., [is_active?: "isActive", address_line_1: "addressLine1"])

  



  
    
      
    
    
      typescript_options(dsl_or_extended)



        
          
        

    

  


  

      

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


      


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

  



  
    
      
    
    
      typescript_resource?(module)



        
          
        

    

  


  

      

          @spec typescript_resource?(module()) :: boolean()


      


Whether or not a given module is a resource module using the AshTypescript.Resource extension

  



  
    
      
    
    
      typescript_type_name(dsl_or_extended)



        
          
        

    

  


  

      

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


      


The name of the TypeScript type for the resource

  



  
    
      
    
    
      typescript_type_name!(dsl_or_extended)



        
          
        

    

  


  

      

          @spec typescript_type_name!(dsl_or_extended :: module() | map()) ::
  String.t() | no_return()


      


The name of the TypeScript type for the resource

  


        

      


  

    
AshTypescript.Resource.Verifiers.VerifyFieldNames 
    



      
Verifies that resource field names are valid for TypeScript generation.
Checks public attributes, relationships, calculations, and aggregates to ensure
they don't contain invalid patterns like question marks or numbers preceded by underscores.

      




  

    
AshTypescript.Resource.Verifiers.VerifyMapFieldNames 
    



      
Verifies that field names in map, keyword, and tuple type constraints are valid for TypeScript.
Checks all attributes (including nested types in unions) to ensure that any fields defined
in map/keyword/tuple constraints don't contain invalid patterns like question marks or
numbers preceded by underscores.

      




  

    
AshTypescript.Resource.Verifiers.VerifyMappedFieldNames 
    



      
Verifies that field_names configuration is valid.
Ensures that:
	All keys in field_names reference existing fields on the resource
	All keys in fieldnames are invalid names (contain +\d or ?)
	All values in field_names are strings (the exact client name to use)
	All values are valid TypeScript identifiers


      




  

    
AshTypescript.Resource.Verifiers.VerifyUniqueTypeNames 
    



      
Checks that all resources using AshTypescript.Resource have unique type_name values.

      




  

    
AshTypescript.Rpc.Codegen 
    



      
Generates TypeScript code for interacting with Ash resources via Rpc.

      


      
        Summary


  
    Functions
  


    
      
        format_endpoint_for_typescript(endpoint)

      


        Formats an endpoint configuration for TypeScript code generation.



    


    
      
        generate_namespace_reexport_content(namespace, actions, main_file_path, zod_file_path \\ nil, valibot_file_path \\ nil)

      


        Generates a namespace re-export file for the given namespace and actions.



    


    
      
        generate_rpc_content(resources_and_actions, opts, codegen_opts)

      


        Generates RPC-specific TypeScript content for the multi-file architecture.



    


    
      
        generate_rpc_schemas(formatter, resources_and_actions)

      


        Generates per-action schemas for all RPC actions using the given formatter.



    


    
      
        namespace_custom_code_marker()

      


        The marker comment used to separate generated code from custom code in namespace files.
Content below this marker is preserved when regenerating namespace files.



    





      


      
        Functions


        


  
    
      
    
    
      format_endpoint_for_typescript(endpoint)



        
          
        

    

  


  

Formats an endpoint configuration for TypeScript code generation.
Delegates to AshTypescript.Helpers.format_ts_value/1.

  



    

    

  
    
      
    
    
      generate_namespace_reexport_content(namespace, actions, main_file_path, zod_file_path \\ nil, valibot_file_path \\ nil)



        
          
        

    

  


  

Generates a namespace re-export file for the given namespace and actions.
Used by the Orchestrator to generate namespace files with proper import paths.

  



  
    
      
    
    
      generate_rpc_content(resources_and_actions, opts, codegen_opts)



        
          
        

    

  


  

Generates RPC-specific TypeScript content for the multi-file architecture.
Contains hook types, helper functions, typed queries, and RPC functions.
Types are imported from ash_types.ts via a local import type for types
actually referenced in the body.
Parameters
	resources_and_actions - List of {resource, action, rpc_action} tuples
	opts - Hook configuration options (endpoint overrides, lifecycle hooks)
	codegen_opts - Additional codegen options:	:import_paths - %{types: path} for import resolution
	:otp_app - The OTP application name
	:all_resources - All resources for typed query generation
	:shared_type_names - List of type names exported by ash_types.ts (for local import)
	:output_file - Output file path




  



  
    
      
    
    
      generate_rpc_schemas(formatter, resources_and_actions)



        
          
        

    

  


  

Generates per-action schemas for all RPC actions using the given formatter.
Returns a list of schema strings (one per action that has arguments).
These are meant to be passed to SharedSchemaGenerator as :additional_schemas.

  



  
    
      
    
    
      namespace_custom_code_marker()



        
          
        

    

  


  

The marker comment used to separate generated code from custom code in namespace files.
Content below this marker is preserved when regenerating namespace files.

  


        

      


  

    
AshTypescript.Rpc.Codegen.FunctionGenerators.ChannelRenderer 
    



      
Renders Channel-specific TypeScript functions (handler-based, Phoenix channels).
Takes the function "shape" from FunctionCore and renders it as a
Channel function using executeActionChannelPush.

      


      
        Summary


  
    Functions
  


    
      
        render_execution_function(resource, action, rpc_action, rpc_action_name, opts \\ [])

      


        Renders a Channel execution function (handler-based).



    


    
      
        render_validation_function(resource, action, rpc_action, rpc_action_name, opts \\ [])

      


        Renders a Channel validation function.



    





      


      
        Functions


        


    

  
    
      
    
    
      render_execution_function(resource, action, rpc_action, rpc_action_name, opts \\ [])



        
          
        

    

  


  

Renders a Channel execution function (handler-based).
Options
	:namespace - The resolved namespace for this action (used in JSDoc)


  



    

  
    
      
    
    
      render_validation_function(resource, action, rpc_action, rpc_action_name, opts \\ [])



        
          
        

    

  


  

Renders a Channel validation function.
Options
	:namespace - The resolved namespace for this action (used in JSDoc)


  


        

      


  

    
AshTypescript.Rpc.Codegen.FunctionGenerators.FunctionCore 
    



      
Builds the common "shape" of RPC functions, independent of transport.
This module extracts all the shared logic between HTTP and Channel function generation,
returning a structured map that renderers use to emit transport-specific TypeScript.
The core philosophy is: "What to generate" (business logic) is separate from
"How to format it" (presentation/transport-specific rendering).

      


      
        Summary


  
    Functions
  


    
      
        build_execution_function_shape(resource, action, rpc_action, rpc_action_name, opts \\ [])

      


        Builds the execution function shape for both HTTP and Channel transports.



    


    
      
        build_validation_function_shape(resource, action, rpc_action, rpc_action_name, opts \\ [])

      


        Builds the validation function shape for both HTTP and Channel transports.



    





      


      
        Functions


        


    

  
    
      
    
    
      build_execution_function_shape(resource, action, rpc_action, rpc_action_name, opts \\ [])



        
          
        

    

  


  

Builds the execution function shape for both HTTP and Channel transports.
Returns a map containing:
	Basic metadata (resource, action, names, context)
	Field selection info (has_fields, fields_generic)
	Config fields (common to both transports)
	Pagination info
	Metadata info

The renderer can then add transport-specific fields and formatting.

  



    

  
    
      
    
    
      build_validation_function_shape(resource, action, rpc_action, rpc_action_name, opts \\ [])



        
          
        

    

  


  

Builds the validation function shape for both HTTP and Channel transports.
Validation functions are simpler - they don't have field selection, pagination, etc.
They just validate input and return validation errors.

  


        

      


  

    
AshTypescript.Rpc.Codegen.FunctionGenerators.HttpRenderer 
    



      
Renders HTTP-specific TypeScript functions (Promise-based, fetch).
Takes the function "shape" from FunctionCore and renders it as an
HTTP function using executeActionRpcRequest.

      


      
        Summary


  
    Functions
  


    
      
        render_execution_function(resource, action, rpc_action, rpc_action_name, opts \\ [])

      


        Renders an HTTP execution function (Promise-based).



    


    
      
        render_validation_function(resource, action, rpc_action, rpc_action_name, opts \\ [])

      


        Renders an HTTP validation function.



    





      


      
        Functions


        


    

  
    
      
    
    
      render_execution_function(resource, action, rpc_action, rpc_action_name, opts \\ [])



        
          
        

    

  


  

Renders an HTTP execution function (Promise-based).
Options
	:namespace - The resolved namespace for this action (used in JSDoc)


  



    

  
    
      
    
    
      render_validation_function(resource, action, rpc_action, rpc_action_name, opts \\ [])



        
          
        

    

  


  

Renders an HTTP validation function.
Options
	:namespace - The resolved namespace for this action (used in JSDoc)


  


        

      


  

    
AshTypescript.Rpc.Codegen.FunctionGenerators.JsdocGenerator 
    



      
Generates JSDoc comments for RPC functions.
Provides IDE discoverability by adding documentation with metadata tags
that describe the action type, resource, internal action name, and namespace.

      


      
        Summary


  
    Functions
  


    
      
        generate_jsdoc(resource, action, rpc_action, opts \\ [])

      


        Generates a JSDoc comment for an RPC function.



    


    
      
        generate_typed_query_jsdoc(typed_query, resource)

      


        Generates a JSDoc comment for a typed query.



    


    
      
        generate_validation_jsdoc(resource, action, rpc_action, opts \\ [])

      


        Generates a JSDoc comment for a validation function.



    





      


      
        Functions


        


    

  
    
      
    
    
      generate_jsdoc(resource, action, rpc_action, opts \\ [])



        
          
        

    

  


  

Generates a JSDoc comment for an RPC function.
Parameters
	resource - The Ash resource module
	action - The Ash action struct
	rpc_action - The RPC action configuration
	opts - Options including:	:namespace - The resolved namespace for this action (optional)



Returns
A string containing the JSDoc comment block.
Example Output
Default (relative paths):
/**
 * List all users
 *
 * @ashActionType :read
 * @ashResource MyApp.User
 * @ashAction :list
 * @ashActionDef lib/my_app/resources/user.ex
 * @rpcActionDef lib/my_app/domain.ex
 * @namespace users
 * @see createUser
 * @deprecated Use listUsersV2 instead
 */
With :source_path_prefix set to "backend" (for monorepos):
/**
 * List all users
 *
 * @ashActionType :read
 * @ashResource MyApp.User
 * @ashAction :list
 * @ashActionDef backend/lib/my_app/resources/user.ex
 * @rpcActionDef backend/lib/my_app/domain.ex
 * @namespace users
 * @see createUser
 * @deprecated Use listUsersV2 instead
 */

  



  
    
      
    
    
      generate_typed_query_jsdoc(typed_query, resource)



        
          
        

    

  


  

Generates a JSDoc comment for a typed query.
Parameters
	typed_query - The typed query configuration
	resource - The Ash resource module

Returns
A string containing the JSDoc comment block.

  



    

  
    
      
    
    
      generate_validation_jsdoc(resource, action, rpc_action, opts \\ [])



        
          
        

    

  


  

Generates a JSDoc comment for a validation function.
Parameters
	resource - The Ash resource module
	action - The Ash action struct
	rpc_action - The RPC action configuration
	opts - Options including:	:namespace - The resolved namespace for this action (optional)



Returns
A string containing the JSDoc comment block.

  


        

      


  

    
AshTypescript.Rpc.Codegen.FunctionGenerators.TypeBuilders 
    



      
Builds TypeScript type definitions for RPC function results and configurations.
This module generates the complex result types that include:
	Success/error union types
	Generic parameters for field selection
	Metadata field types
	Pagination types


      


      
        Summary


  
    Functions
  


    
      
        build_optional_pagination_config(shape, config_fields)

      


        Builds the optional pagination config type export (for HTTP functions with optional pagination).



    


    
      
        build_result_type(shape, config_type_ref)

      


        Builds the result type definition for an execution function.



    





      


      
        Functions


        


  
    
      
    
    
      build_optional_pagination_config(shape, config_fields)



        
          
        

    

  


  

Builds the optional pagination config type export (for HTTP functions with optional pagination).
Returns: {config_type_export, config_type_ref}

  



  
    
      
    
    
      build_result_type(shape, config_type_ref)



        
          
        

    

  


  

Builds the result type definition for an execution function.
Returns a tuple: {result_type_def, return_type_def, generic_param, function_signature}
Parameters:
	shape: The function shape from FunctionCore
	config_type_ref: The config type reference (varies by transport)


  


        

      


  

    
AshTypescript.Rpc.Codegen.FunctionGenerators.TypedQueries 
    



      
Generates TypeScript typed query types and field constants.
Typed queries provide compile-time type safety for server-side rendered data
and allow the same field selections to be used for client-side refetching.

      


      
        Summary


  
    Functions
  


    
      
        generate_typed_queries_section(typed_queries, rpc_resources_and_actions, all_resources)

      


        Generates the typed queries section for TypeScript output.



    


    
      
        generate_typed_query_type_and_const(resource, action, typed_query, rpc_resources_and_actions, all_resources)

      


        Generates a single typed query type and const declaration.



    





      


      
        Functions


        


  
    
      
    
    
      generate_typed_queries_section(typed_queries, rpc_resources_and_actions, all_resources)



        
          
        

    

  


  

Generates the typed queries section for TypeScript output.
Returns an empty string if no typed queries are defined.

  



  
    
      
    
    
      generate_typed_query_type_and_const(resource, action, typed_query, rpc_resources_and_actions, all_resources)



        
          
        

    

  


  

Generates a single typed query type and const declaration.

  


        

      


  

    
AshTypescript.Rpc.Codegen.FunctionNames 
    



      
Single source of truth for the generated function and type names derived
from an RPC action name.
Every module that emits or advertises these names (the function renderers,
the export collector, and both manifest generators) must derive them here —
independent string interpolation of the same name is exactly the drift shape
that has produced advertised-but-nonexistent exports before.

      


      
        Summary


  
    Functions
  


    
      
        channel(rpc_action_name)

      


        Client-facing name of the channel execution function (e.g. listTodosChannel).



    


    
      
        execution(rpc_action_name)

      


        Client-facing name of the HTTP execution function (e.g. listTodos).



    


    
      
        input_type(rpc_action_name)

      


        Name of the generated input type (e.g. ListTodosInput).



    


    
      
        validation(rpc_action_name)

      


        Client-facing name of the HTTP validation function (e.g. validateListTodos).



    


    
      
        validation_channel(rpc_action_name)

      


        Client-facing name of the channel validation function (e.g. validateListTodosChannel).



    





      


      
        Functions


        


  
    
      
    
    
      channel(rpc_action_name)



        
          
        

    

  


  

Client-facing name of the channel execution function (e.g. listTodosChannel).

  



  
    
      
    
    
      execution(rpc_action_name)



        
          
        

    

  


  

Client-facing name of the HTTP execution function (e.g. listTodos).

  



  
    
      
    
    
      input_type(rpc_action_name)



        
          
        

    

  


  

Name of the generated input type (e.g. ListTodosInput).

  



  
    
      
    
    
      validation(rpc_action_name)



        
          
        

    

  


  

Client-facing name of the HTTP validation function (e.g. validateListTodos).

  



  
    
      
    
    
      validation_channel(rpc_action_name)



        
          
        

    

  


  

Client-facing name of the channel validation function (e.g. validateListTodosChannel).

  


        

      


  

    
AshTypescript.Rpc.Codegen.Helpers.ActionIntrospection 
    



      
Provides helper functions for analyzing Ash actions.
This module contains utilities for determining action characteristics like:
	Pagination support (offset, keyset, required, countable)
	Input requirements
	Return type field selectability

The return type analysis uses a type-driven classification pattern with
classify_return_type/2 for consistent handling of all type variants.

      


      
        Summary


  
    Functions
  


    
      
        accepted_attribute?(resource, input_name, resource_lookup)

      


        Returns true if input_name refers to an accepted attribute on resource
(i.e. present in the manifest resource's fields map) rather than a
declared action argument. Used to decide whether to apply field-name mapping
or argument-name mapping to an Ash.Info.Manifest.Argument.



    


    
      
        action_has_default_limit?(action)

      


        Returns true if the action has a default limit configured.



    


    
      
        action_input_type(action)

      


        Returns :required | :optional | :none.



    


    
      
        action_requires_pagination?(action)

      


        Returns true if the action requires pagination.



    


    
      
        action_returns_field_selectable_type?(action)

      


        Checks if a generic action returns a field-selectable type.



    


    
      
        action_supports_countable?(action)

      


        Returns true if the action supports countable pagination.



    


    
      
        action_supports_keyset_pagination?(action)

      


        Returns true if the action supports keyset-based pagination.



    


    
      
        action_supports_offset_pagination?(action)

      


        Returns true if the action supports offset-based pagination.



    


    
      
        action_supports_pagination?(action)

      


        Returns true if the action supports pagination.



    


    
      
        compute_action_returns_field_selectable_type?(action, type_lookup)

      


        Pure computation of action_returns_field_selectable_type?/1, taking an
explicit type_lookup so it can run during manifest decoration (before the
:type_lookup is persisted). The decorator stores the result on the action's
custom.ash_typescript so the runtime path is a plain map read.



    


    
      
        format_input_name(resource, action_name, input_name, resource_lookup, formatter \\ nil)

      


        Resolves the TypeScript client name for an action input.



    


    
      
        get_action!(resource, action_name)

      


        Looks up an action in the configured manifest's action lookup and raises on miss.



    





      


      
        Functions


        


  
    
      
    
    
      accepted_attribute?(resource, input_name, resource_lookup)



        
          
        

    

  


  

Returns true if input_name refers to an accepted attribute on resource
(i.e. present in the manifest resource's fields map) rather than a
declared action argument. Used to decide whether to apply field-name mapping
or argument-name mapping to an Ash.Info.Manifest.Argument.

  



  
    
      
    
    
      action_has_default_limit?(action)



        
          
        

    

  


  

Returns true if the action has a default limit configured.

  



  
    
      
    
    
      action_input_type(action)



        
          
        

    

  


  

Returns :required | :optional | :none.
Inspects the action's unified inputs list. Each Ash.Info.Manifest.Argument
carries required? directly — describing input presence independent of value
shape (allow_nil? / has_default?).

  



  
    
      
    
    
      action_requires_pagination?(action)



        
          
        

    

  


  

Returns true if the action requires pagination.

  



  
    
      
    
    
      action_returns_field_selectable_type?(action)



        
          
        

    

  


  

Checks if a generic action returns a field-selectable type.
Returns:
	{:ok, :resource, resource_module} - Single resource
	{:ok, :array_of_resource, resource_module} - Array of resources
	{:ok, :typed_map, fields} - Typed map with constraints
	{:ok, :array_of_typed_map, fields} - Array of typed maps
	{:ok, :typed_struct, {module, fields}} - Type with field constraints (TypedStruct or similar)
	{:ok, :array_of_typed_struct, {module, fields}} - Array of types with field constraints
	{:ok, :unconstrained_map, nil} - Map without field constraints
	{:ok, :array_of_unconstrained_map, nil} - Array of maps without field constraints
	{:error, :not_generic_action} - Not a generic action
	{:error, reason} - Other errors


  



  
    
      
    
    
      action_supports_countable?(action)



        
          
        

    

  


  

Returns true if the action supports countable pagination.

  



  
    
      
    
    
      action_supports_keyset_pagination?(action)



        
          
        

    

  


  

Returns true if the action supports keyset-based pagination.

  



  
    
      
    
    
      action_supports_offset_pagination?(action)



        
          
        

    

  


  

Returns true if the action supports offset-based pagination.

  



  
    
      
    
    
      action_supports_pagination?(action)



        
          
        

    

  


  

Returns true if the action supports pagination.
Examples
iex> action_supports_pagination?(%{type: :read, get?: false, pagination: %{offset?: true}})
true

iex> action_supports_pagination?(%{type: :read, get?: true})
false

  



  
    
      
    
    
      compute_action_returns_field_selectable_type?(action, type_lookup)



        
          
        

    

  


  

Pure computation of action_returns_field_selectable_type?/1, taking an
explicit type_lookup so it can run during manifest decoration (before the
:type_lookup is persisted). The decorator stores the result on the action's
custom.ash_typescript so the runtime path is a plain map read.

  



    

  
    
      
    
    
      format_input_name(resource, action_name, input_name, resource_lookup, formatter \\ nil)



        
          
        

    

  


  

Resolves the TypeScript client name for an action input.
Accepted attributes (present in the resource's field map) use field-name
mapping via format_field_for_client/3 (resource-aware, honors field_names
DSL). Declared action arguments use argument_names mapping via
format_field_name/2 (formatter only — arguments don't carry resource field
metadata).

  



  
    
      
    
    
      get_action!(resource, action_name)



        
          
        

    

  


  

Looks up an action in the configured manifest's action lookup and raises on miss.
Use at runtime sites that have already validated action existence upstream
(e.g. Pipeline.discover_action/2 returns {:error, {:action_not_found, …}}
before reaching parse-time lookup), so a miss here indicates an internal
consistency error rather than user input.

  


        

      


  

    
AshTypescript.Rpc.Codegen.Helpers.ConfigBuilder 
    



      
Builds TypeScript configuration field definitions for RPC functions.
Configuration fields define the parameters that can be passed to RPC functions,
including tenant, primary key, input, pagination, filters, and metadata fields.

      


      
        Summary


  
    Functions
  


    
      
        build_common_config_fields(resource, action, context, opts)

      


        Builds common configuration fields shared across all RPC functions.



    


    
      
        build_get_by_config_field(resource, rpc_action)

      


        Builds the getBy configuration field for the TypeScript config type.



    


    
      
        build_get_by_config_field(resource, rpc_action, resource_lookup)

      


        Builds the getBy configuration field with pre-computed resource_lookup.



    


    
      
        build_identity_config_field(resource, identities, opts)

      


        Builds the identity configuration field for the TypeScript config type.



    


    
      
        build_identity_config_field(resource, identities, opts, resource_lookup)

      


        Builds the identity configuration field with pre-computed resource_lookup.



    


    
      
        generate_pagination_config_fields(action)

      


        Generates pagination configuration fields for the TypeScript config type.



    


    
      
        get_action_context(resource, action, rpc_action)

      


        Gets the action context - a map of values indicating what features the action supports.



    





      


      
        Functions


        


  
    
      
    
    
      build_common_config_fields(resource, action, context, opts)



        
          
        

    

  


  

Builds common configuration fields shared across all RPC functions.
This includes tenant, primary key, input, and hook context fields.
Parameters
	resource - The Ash resource
	_action - The Ash action (currently unused but kept for consistency)
	context - The action context from get_action_context/2
	opts - Options keyword list:	:rpc_action_name - The snake_case name of the RPC action
	:validation_function? - If true, identity types accept Type | string

	:is_validation - If true, this is for a validation function
	:is_channel - If true, this is for a channel function



Returns
A list of TypeScript field definition strings.
Examples
["  tenant: string;", "  input: CreateTodoInput;", "  hookCtx?: ActionHookContext;"]

  



  
    
      
    
    
      build_get_by_config_field(resource, rpc_action)



        
          
        

    

  


  

Builds the getBy configuration field for the TypeScript config type.
This is used for get_by RPC actions where records are looked up by specific fields.
Parameters
	resource - The Ash resource
	rpc_action - The RPC action configuration

Returns
A list of TypeScript field definition strings, or an empty list if no get_by fields.
Examples
# Single get_by field
["  getBy: {", "    email: string;", "  };"]

# Multiple get_by fields
["  getBy: {", "    userId: UUID;", "    status: Status;", "  };"]

  



  
    
      
    
    
      build_get_by_config_field(resource, rpc_action, resource_lookup)



        
          
        

    

  


  

Builds the getBy configuration field with pre-computed resource_lookup.

  



  
    
      
    
    
      build_identity_config_field(resource, identities, opts)



        
          
        

    

  


  

Builds the identity configuration field for the TypeScript config type.
Generates a union type for all supported identities (primary key and/or named identities).
Parameters
	resource - The Ash resource
	identities - List of identity atoms (e.g., [:_primary_key, :email])
	opts - Options keyword list:	:validation_function? - If true, each field type becomes Type | string to accept
either the typed value or a string representation (for validation functions)




Returns
A list containing one TypeScript field definition string for the identity.
Examples
# Single primary key (non-composite)
["  identity: UUID;"]

# Single primary key for validation function
["  identity: UUID | string;"]

# Primary key and email identity (identity uses email field)
["  identity: UUID | { email: string };"]

# Composite primary key
["  identity: { id: UUID; tenantId: string };"]

# Composite primary key for validation function
["  identity: { id: UUID | string; tenantId: string };"]

  



  
    
      
    
    
      build_identity_config_field(resource, identities, opts, resource_lookup)



        
          
        

    

  


  

Builds the identity configuration field with pre-computed resource_lookup.

  



  
    
      
    
    
      generate_pagination_config_fields(action)



        
          
        

    

  


  

Generates pagination configuration fields for the TypeScript config type.
Returns a list of TypeScript field strings that define the page parameter
for pagination. The structure varies based on what pagination types are supported.
Parameters
	action - The Ash action

Returns
A list of TypeScript field definition strings, or an empty list if pagination is not supported.
Examples
# Offset pagination only
["  page?: {", "    limit?: number;", "    offset?: number;", "  };"]

# Keyset pagination only
["  page?: {", "    limit?: number;", "    after?: string;", "    before?: string;", "  };"]

# Mixed pagination (both offset and keyset)
["  page?: (", "    {", "      limit?: number;", "      offset?: number;", "    } | {", ...]

  



  
    
      
    
    
      get_action_context(resource, action, rpc_action)



        
          
        

    

  


  

Gets the action context - a map of values indicating what features the action supports.
Note: The action should be augmented with RPC settings (get?, get_by) before calling this.
This is done in the codegen module via augment_action_with_rpc_settings/3.
Parameters
	resource - The Ash resource
	action - The Ash action (possibly augmented with RPC settings)
	rpc_action - The RPC action configuration

Returns
A map with the following keys:
	:requires_tenant - Whether the action requires a tenant parameter
	:identities - List of identity atoms for record lookup (update/destroy actions)
	:supports_pagination - Whether the action supports pagination (list reads)
	:supports_filtering - Whether the action supports filtering (list reads)
	:action_input_type - Whether the input is :none, :required, or :optional
	:is_get_action - Whether this is a get action (returns single or null)

Examples
iex> get_action_context(MyResource, read_action, rpc_action)
%{
  requires_tenant: true,
  identities: [],
  supports_pagination: true,
  supports_filtering: true,
  action_input_type: :required,
  is_get_action: false
}

  


        

      


  

    
AshTypescript.Rpc.Codegen.Helpers.PayloadBuilder 
    



      
Builds TypeScript payload field definitions for RPC function implementations.
Payload fields are the actual JavaScript object properties that get sent to the
server when an RPC function is called. They map configuration values to the
expected server payload format.

      


      
        Summary


  
    Functions
  


    
      
        build_payload_fields(rpc_action_name, context, opts)

      


        Builds payload field definitions for an RPC function.



    





      


      
        Functions


        


  
    
      
    
    
      build_payload_fields(rpc_action_name, context, opts)



        
          
        

    

  


  

Builds payload field definitions for an RPC function.
Generates an array of TypeScript object property strings that construct the
payload object sent to the server. Each field maps a config value to a payload key.
Parameters
	rpc_action_name - The snake_case name of the RPC action
	context - The action context from ConfigBuilder.get_action_context/2
	opts - Options keyword list:	:include_fields - If true, include optional fields parameter
	:include_filtering_pagination - If true, include filter/sort/page parameters (default: true)
	:include_metadata_fields - If true, include optional metadata_fields parameter
	:rpc_action - The RPC action struct (needed for get_by field detection)



Returns
A list of strings representing TypeScript object properties for the payload.
Examples
# Simple action with just action name
["action: \"create_todo\""]

# Action with tenant and input
["action: \"create_todo\"", "tenant: config.tenant", "input: config.input"]

# Read action with fields and filters
["action: \"list_todos\"", "...(config.fields !== undefined && { fields: config.fields })",
 "...(config.filter && { filter: config.filter })"]

  


        

      


  

    
AshTypescript.Rpc.Codegen.JsonManifestGenerator 
    



      
Generates a machine-readable JSON manifest of all RPC actions.
The JSON manifest provides structured metadata about every generated RPC function,
its types, pagination support, and variants. This enables third-party packages
(e.g., TanStack Query integrations) to introspect the generated API surface and
build typed wrappers without coupling to ash_typescript internals.
Schema version
The manifest includes a version field (currently "1.1", semver) so
consumers can detect breaking changes to the manifest format.
1.1 adds a top-level resources object exposing per-relationship query
capabilities (pagination/filterable/sortable) for nested relationship
query options.

      


      
        Summary


  
    Functions
  


    
      
        generate_json_manifest(otp_app)

      


        Generates a JSON manifest of all RPC actions for the given OTP application.



    





      


      
        Functions


        


  
    
      
    
    
      generate_json_manifest(otp_app)



        
          
        

    

  


  

Generates a JSON manifest of all RPC actions for the given OTP application.
Returns a pretty-printed JSON string.

  


        

      


  

    
AshTypescript.Rpc.Codegen.ManifestGenerator 
    



      
Generates a Markdown manifest of all RPC actions for discoverability.
The manifest provides an overview of all available RPC functions, their types,
and associated TypeScript artifacts (validation functions, Zod schemas, channel functions).
Supports grouping by namespace when namespaces are configured, and includes
detailed information like descriptions, deprecation notices, and related action references.

      


      
        Summary


  
    Functions
  


    
      
        generate_manifest()

      


        Generates a Markdown manifest of all RPC actions.



    





      


      
        Functions


        


  
    
      
    
    
      generate_manifest()



        
          
        

    

  


  

Generates a Markdown manifest of all RPC actions.
Returns a string containing the complete manifest in Markdown format.
Options
The manifest respects the following configuration:
	add_ash_internals_to_manifest - When true, includes Elixir module paths and internal action names


  


        

      


  

    
AshTypescript.Rpc.Codegen.RpcConfigCollector 
    



      
Collects RPC configuration from domains including resources, actions, and typed queries.

      


      
        Summary


  
    Functions
  


    
      
        entrypoint_for(resource, rpc_action)

      


        Finds the decorated entrypoint for a {resource, rpc_action} pair, so codegen
can read precomputed values (e.g. exposed metadata fields) off Custom.



    


    
      
        get_rpc_action_entrypoint_configs(otp_app)

      


        Gets RPC action entrypoint configs for building the spec with extension-specific metadata.



    


    
      
        get_rpc_config_by_domain(entrypoints)

      


        Gets RPC configuration grouped by domain, derived from entrypoints.



    


    
      
        get_rpc_resources_and_actions(otp_app)

      


        Gets all RPC resources and their actions from entrypoints.



    


    
      
        get_rpc_resources_and_actions_with_context(entrypoints)

      


        Gets all RPC resources and their actions with domain and resource config context.



    


    
      
        get_rpc_resources_by_namespace(entrypoints)

      


        Gets RPC actions grouped by namespace.



    


    
      
        get_typed_queries(entrypoints, action_lookup)

      


        Gets all typed queries from entrypoints.



    


    
      
        resolve_namespace(domain, resource_config, rpc_action)

      


        Resolves the namespace for an RPC action.



    





      


      
        Functions


        


  
    
      
    
    
      entrypoint_for(resource, rpc_action)



        
          
        

    

  


  

Finds the decorated entrypoint for a {resource, rpc_action} pair, so codegen
can read precomputed values (e.g. exposed metadata fields) off Custom.

  



  
    
      
    
    
      get_rpc_action_entrypoint_configs(otp_app)



        
          
        

    

  


  

Gets RPC action entrypoint configs for building the spec with extension-specific metadata.
Returns a list of maps suitable for Ash.Info.Manifest.Generator.generate/1's
:action_entrypoints option, with RPC config under config.ash_typescript.

  



  
    
      
    
    
      get_rpc_config_by_domain(entrypoints)



        
          
        

    

  


  

Gets RPC configuration grouped by domain, derived from entrypoints.
Returns a list of tuples: {domain, rpc_config} where rpc_config contains
resources with their rpc_actions and typed_queries.

  



  
    
      
    
    
      get_rpc_resources_and_actions(otp_app)



        
          
        

    

  


  

Gets all RPC resources and their actions from entrypoints.
Extracts {resource, action, rpc_action} tuples from entrypoints that
have config.ash_typescript populated.

  



  
    
      
    
    
      get_rpc_resources_and_actions_with_context(entrypoints)



        
          
        

    

  


  

Gets all RPC resources and their actions with domain and resource config context.
Returns {resource, action, rpc_action, domain, resource_config} tuples.
Skips typed-query-only entrypoints (those without an rpc_action config).

  



  
    
      
    
    
      get_rpc_resources_by_namespace(entrypoints)



        
          
        

    

  


  

Gets RPC actions grouped by namespace.
Returns a map where keys are namespaces (atoms or nil for no namespace)
and values are lists of {resource, action, rpc_action, domain, resource_config} tuples.

  



  
    
      
    
    
      get_typed_queries(entrypoints, action_lookup)



        
          
        

    

  


  

Gets all typed queries from entrypoints.
Returns a list of tuples: {resource, action, typed_query}

  



  
    
      
    
    
      resolve_namespace(domain, resource_config, rpc_action)



        
          
        

    

  


  

Resolves the namespace for an RPC action.
Namespace precedence: action > resource > domain.
Returns nil if no namespace is configured at any level.

  


        

      


  

    
AshTypescript.Rpc.Codegen.TypeGenerators.InputTypes 
    



      
Generates TypeScript input types for RPC actions.
Input types describe the shape of data passed to RPC actions. With the
Ash.Info.Manifest unified inputs list (action arguments + accepted
attributes), all entries are handled uniformly here; only the client-side
name resolution distinguishes argument-name mappings from field-name mappings.

      


      
        Summary


  
    Functions
  


    
      
        generate_input_type(resource, action, rpc_action_name, resource_lookup)

      


        Generates the TypeScript input type for an RPC action.



    





      


      
        Functions


        


  
    
      
    
    
      generate_input_type(resource, action, rpc_action_name, resource_lookup)



        
          
        

    

  


  

Generates the TypeScript input type for an RPC action.
Returns an empty string if the action has no inputs.
Parameters
	resource - The Ash resource
	action - The Ash.Info.Manifest.Action
	rpc_action_name - The snake_case name of the RPC action
	resource_lookup - The manifest resource lookup


  


        

      


  

    
AshTypescript.Rpc.Codegen.TypeGenerators.MetadataTypes 
    



      
Generates TypeScript metadata types for RPC actions.
Metadata types define the shape of metadata that can be returned from RPC actions.
Actions can expose specific metadata fields via the show_metadata option.

      


      
        Summary


  
    Functions
  


    
      
        exposed_metadata_fields(resource, rpc_action)

      


        Reads the precomputed exposed metadata fields off the decorated entrypoint for
a {resource, rpc_action} pair, falling back to [] when no entrypoint matches.



    


    
      
        generate_action_metadata_type(resource, action, rpc_action, rpc_action_name_pascal)

      


        Generates the TypeScript metadata type for an RPC action.



    


    
      
        get_exposed_metadata_fields(rpc_action, ash_action)

      


        Gets the list of metadata fields that should be exposed for an RPC action.



    


    
      
        metadata_enabled?(exposed_fields)

      


        Checks if metadata is enabled for an action based on exposed fields.



    





      


      
        Functions


        


  
    
      
    
    
      exposed_metadata_fields(resource, rpc_action)



        
          
        

    

  


  

Reads the precomputed exposed metadata fields off the decorated entrypoint for
a {resource, rpc_action} pair, falling back to [] when no entrypoint matches.

  



  
    
      
    
    
      generate_action_metadata_type(resource, action, rpc_action, rpc_action_name_pascal)



        
          
        

    

  


  

Generates the TypeScript metadata type for an RPC action.
Returns an empty string if no metadata fields are exposed.
Parameters
	resource - The Ash resource module
	action - The Ash action
	rpc_action - The RPC action configuration
	rpc_action_name_pascal - The PascalCase name of the RPC action

Returns
A string containing the TypeScript metadata type definition, or an empty string if no metadata is exposed.

  



  
    
      
    
    
      get_exposed_metadata_fields(rpc_action, ash_action)



        
          
        

    

  


  

Gets the list of metadata fields that should be exposed for an RPC action.
Parameters
	rpc_action - The RPC action configuration
	ash_action - The underlying Ash action

Returns
A list of metadata field names (atoms) that should be exposed.
Examples
# No metadata override - expose all metadata fields
iex> get_exposed_metadata_fields(%{}, %{metadata: [%{name: :total_count}]})
[:total_count]

# Empty list - expose no metadata fields
iex> get_exposed_metadata_fields(%{show_metadata: []}, %{metadata: [%{name: :total_count}]})
[]

# Specific fields - expose only listed fields
iex> get_exposed_metadata_fields(%{show_metadata: [:total_count]}, %{metadata: [...]})
[:total_count]

  



  
    
      
    
    
      metadata_enabled?(exposed_fields)



        
          
        

    

  


  

Checks if metadata is enabled for an action based on exposed fields.
Parameters
	exposed_fields - List of metadata fields that are exposed

Returns
Boolean indicating if metadata is enabled (has at least one exposed field).

  


        

      


  

    
AshTypescript.Rpc.Codegen.TypeGenerators.PaginationTypes 
    



      
Generates TypeScript pagination result types for RPC actions.
Supports:
	Offset pagination (limit/offset)
	Keyset pagination (limit/after/before)
	Mixed pagination (both offset and keyset)
	Conditional pagination (optional pagination)


      


      
        Summary


  
    Functions
  


    
      
        generate_conditional_pagination_result_type(resource, action, rpc_action_name_pascal, schema_ref, has_metadata)

      


        Generates a conditional pagination result type (pagination is optional).



    


    
      
        generate_pagination_result_type(resource, action, rpc_action_name_pascal, schema_ref, has_metadata)

      


        Generates the pagination result type based on the action's pagination support.



    





      


      
        Functions


        


  
    
      
    
    
      generate_conditional_pagination_result_type(resource, action, rpc_action_name_pascal, schema_ref, has_metadata)



        
          
        

    

  


  

Generates a conditional pagination result type (pagination is optional).
Uses TypeScript conditional types to return either a plain array (no pagination)
or a paginated result based on the presence of the page config parameter.
Parameters
	_resource - The Ash resource (unused but kept for consistency)
	action - The Ash action
	rpc_action_name_pascal - The PascalCase name of the RPC action
	schema_ref - The TypeScript resource type name
	has_metadata - Boolean indicating if metadata is enabled

Returns
A string containing the TypeScript conditional result type definition.

  



  
    
      
    
    
      generate_pagination_result_type(resource, action, rpc_action_name_pascal, schema_ref, has_metadata)



        
          
        

    

  


  

Generates the pagination result type based on the action's pagination support.
This function is used when pagination is required (not optional).
Parameters
	_resource - The Ash resource (unused but kept for consistency)
	action - The Ash action
	rpc_action_name_pascal - The PascalCase name of the RPC action
	schema_ref - The TypeScript resource type name
	has_metadata - Boolean indicating if metadata is enabled

Returns
A string containing the TypeScript result type definition for the appropriate pagination type.

  


        

      


  

    
AshTypescript.Rpc.Codegen.TypeGenerators.RestrictedSchema 
    



      
Generates restricted resource schemas based on allowed_loads/denied_loads options.
When an RPC action has load restrictions, this module generates action-specific
TypeScript schema types that only expose allowed fields, providing compile-time
type safety for field selection.
Supports nested restrictions on:
	Relationships (e.g., denied_loads: [user: [:todos]])
	Embedded resources (e.g., denied_loads: [metadata: [:related_user]])
	Union attributes (e.g., denied_loads: [content: [:author]])


      


      
        Summary


  
    Functions
  


    
      
        get_schema_and_reference(resource, rpc_action, rpc_action_name_pascal, resource_lookup)

      


        Returns the schema reference and optional schema definition for an RPC action.



    


    
      
        has_load_restrictions?(rpc_action)

      


    





      


      
        Functions


        


  
    
      
    
    
      get_schema_and_reference(resource, rpc_action, rpc_action_name_pascal, resource_lookup)



        
          
        

    

  


  

Returns the schema reference and optional schema definition for an RPC action.
If the action has load restrictions, returns {schema_definition, schema_name}.
If no restrictions, returns {nil, base_resource_schema_name}.
Parameters
	resource - The Ash resource module
	rpc_action - The RPC action configuration struct
	rpc_action_name_pascal - The PascalCase name of the RPC action

Returns
	{schema_definition, schema_reference} where:	schema_definition is a string with TypeScript type def or nil if using base schema
	schema_reference is the TypeScript type name to use in Fields type




  



  
    
      
    
    
      has_load_restrictions?(rpc_action)



        
          
        

    

  


  


  


        

      


  

    
AshTypescript.Rpc.Codegen.TypeGenerators.ResultTypes 
    



      
Generates TypeScript result types for RPC actions.
Result types define the shape of data returned from RPC actions, including:
	Field selection types (which fields can be selected)
	Inferred result types (what the result looks like given a field selection)
	Pagination wrapper types (for paginated results)
	Metadata integration (for actions that return metadata)


      


      
        Summary


  
    Functions
  


    
      
        generate_result_type(resource, action, rpc_action, rpc_action_name, resource_lookup)

      


        Generates the TypeScript result type for an RPC action.



    





      


      
        Functions


        


  
    
      
    
    
      generate_result_type(resource, action, rpc_action, rpc_action_name, resource_lookup)



        
          
        

    

  


  

Generates the TypeScript result type for an RPC action.
The generated type includes:
	A Fields type (what fields can be selected)
	An InferResult type (what the result will be given a field selection)
	Optional metadata types (if metadata is enabled)
	Optional pagination types (if the action supports pagination)

Parameters
	resource - The Ash resource
	action - The Ash action
	rpc_action - The RPC action configuration
	rpc_action_name - The snake_case name of the RPC action

Returns
A string containing the TypeScript type definitions for this action's result.

  


        

      


  

    
AshTypescript.Rpc.Codegen.TypescriptStatic 
    



      
Generates static TypeScript code that doesn't depend on specific resources.
This includes:
	Import statements (Zod, Phoenix Channel, custom imports)
	Hook context type definitions
	Utility types (TypedSchema, InferResult, pagination helpers, etc.)
	Helper functions (CSRF token, RPC request executors)


      


      
        Summary


  
    Functions
  


    
      
        generate_helper_functions(hook_config, endpoint_process, endpoint_validate)

      


        Generates TypeScript helper functions and configuration interfaces.



    


    
      
        generate_hook_context_types(hook_config)

      


        Generates TypeScript type definitions for hook context types.



    


    
      
        generate_imports(opts \\ [])

      


        Generates TypeScript import statements based on configuration.



    





      


      
        Functions


        


  
    
      
    
    
      generate_helper_functions(hook_config, endpoint_process, endpoint_validate)



        
          
        

    

  


  

Generates TypeScript helper functions and configuration interfaces.
Includes:
	Configuration interfaces (ActionConfig, ValidationConfig, etc.)
	CSRF token helpers
	RPC request execution functions
	Channel push execution functions


  



  
    
      
    
    
      generate_hook_context_types(hook_config)



        
          
        

    

  


  

Generates TypeScript type definitions for hook context types.
Hook context types are conditionally generated based on:
	Whether hooks are enabled for each category
	Whether a context type is configured


  



    

  
    
      
    
    
      generate_imports(opts \\ [])



        
          
        

    

  


  

Generates TypeScript import statements based on configuration.
Includes:
	Zod import (if zod schemas enabled and not skipped)
	Phoenix Channel import (if channel RPC actions enabled)
	Custom imports from application config

Options
	:skip_zod - When true, omits the Zod import (for split-file mode where Zod is in ash_zod.ts)
	:output_file - The target output file path, for resolving custom import paths


  


        

      


  

    
AshTypescript.Rpc.DefaultErrorHandler 
    



      
Default error handler for RPC operations.
This handler returns errors as-is without any transformation.
Variable interpolation is left to the client for better flexibility.
This module is called as the last step in the error processing pipeline.

      


      
        Summary


  
    Functions
  


    
      
        handle_error(error, context)

      


        Default error handler that returns errors as-is.



    





      


      
        Functions


        


  
    
      
    
    
      handle_error(error, context)



        
          
        

    

  


  

      

          @spec handle_error(map(), map()) :: map()


      


Default error handler that returns errors as-is.
Previously this handler would interpolate variables into messages,
but now we let the client handle that for better flexibility.
The error is returned with the message template and vars separate,
allowing the client to handle interpolation as needed.
Examples
iex> error = %{
...>   message: "Field %{field} is required",
...>   short_message: "Required field",
...>   vars: %{field: "email"},
...>   type: "required",
...>   fields: ["email"]
...> }
iex> handle_error(error, %{})
%{
  message: "Field %{field} is required",
  short_message: "Required field",
  vars: %{field: "email"},
  type: "required",
  fields: ["email"]
}

  


        

      


  

    
AshTypescript.Rpc.Error protocol
    



      
Protocol for extracting minimal information from exceptions for RPC responses.
Similar to AshGraphql.Error, this protocol transforms various error types into
a standardized format with only the essential information needed by TypeScript clients.
Error Format
Each implementation should return a map with these fields:
	:message - The full error message (may contain template variables like %{key})
	:short_message - A concise version of the message
	:type - A machine-readable error type (e.g., "invalid_changes", "not_found")
	:vars - A map of variables to interpolate into messages
	:fields - A list of affected field names (for field-level errors)
	:path - The path to the error location in the data structure
	:details - An optional map with extra details

Example Implementation
defimpl AshTypescript.Rpc.Error, for: MyApp.CustomError do
  def to_error(error) do
    %{
      message: error.message,
      short_message: "Custom error occurred",
      type: "custom_error",
      vars: %{detail: error.detail},
      fields: [],
      path: error.path || []
    }
  end
end

      


      
        Summary


  
    Types
  


    
      
        t()

      


        All the types that implement this protocol.



    





  
    Functions
  


    
      
        to_error(exception)

      


        Transforms an exception into a minimal error representation for RPC responses.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: term()


      


All the types that implement this protocol.

  


        

      

      
        Functions


        


  
    
      
    
    
      to_error(exception)



        
          
        

    

  


  

      

          @spec to_error(Exception.t()) :: map()


      


Transforms an exception into a minimal error representation for RPC responses.

  


        

      


  

    
AshTypescript.Rpc.ErrorBuilder 
    



      
Comprehensive error handling and message generation for the new RPC pipeline.
Provides clear, actionable error messages for all failure modes with
detailed context for debugging and client consumption.

      


      
        Summary


  
    Functions
  


    
      
        build_error_response(error)

      


        Builds a detailed error response from various error types.



    





      


      
        Functions


        


  
    
      
    
    
      build_error_response(error)



        
          
        

    

  


  

      

          @spec build_error_response(term()) :: map() | [map()]


      


Builds a detailed error response from various error types.
Converts internal error tuples into structured error responses
with clear messages and debugging context.
For Ash framework errors, uses the new Error protocol for standardized extraction.
Returns either a single error map or a list of error maps (for Ash errors with multiple sub-errors).

  


        

      


  

    
AshTypescript.Rpc.ErrorHandler behaviour
    



      
Behaviour for custom RPC error handlers.
Error handlers allow you to customize how errors are transformed
and presented to TypeScript clients. They are called after the
Error protocol transformation but before the final response.
Context
The context map passed to handle_error/2 may contain:
	:domain - The domain module
	:resource - The resource module
	:action - The action being performed
	:actor - The actor performing the action
	Additional application-specific context

Example Implementation
defmodule MyApp.CustomErrorHandler do
  @behaviour AshTypescript.Rpc.ErrorHandler

  def handle_error(error, context) do
    # Add custom error tracking
    Logger.error("RPC Error: #{inspect(error)}")

    # Customize error format
    error
    |> Map.put(:timestamp, DateTime.utc_now())
    |> Map.update(:message, "Error", &translate_message/1)
  end

  defp translate_message(message) do
    # Custom translation logic
    message
  end
end

      


      
        Summary


  
    Callbacks
  


    
      
        handle_error(error, context)

      


        Handles an error by transforming it before sending to the client.



    





      


      
        Callbacks


        


  
    
      
    
    
      handle_error(error, context)



        
          
        

    

  


  

      

          @callback handle_error(error :: map(), context :: map()) :: map() | nil


      


Handles an error by transforming it before sending to the client.
Receives an error map that has already been processed by the Error protocol,
and a context map with additional information.
Should return a modified error map or nil to filter out the error.

  


        

      


  

    
AshTypescript.Rpc.Errors 
    



      
Central error processing module for RPC operations.
Handles error transformation, unwrapping, and formatting for TypeScript clients.
Uses the AshTypescript.Rpc.Error protocol to extract minimal information from exceptions.

      


      
        Summary


  
    Functions
  


    
      
        to_errors(errors, domain \\ nil, resource \\ nil, action \\ nil, context \\ %{})

      


        Transforms errors into standardized RPC error responses.



    


    
      
        unwrap_errors(errors)

      


        Unwraps nested error structures from Ash error classes.



    





      


      
        Functions


        


    

    

    

    

  
    
      
    
    
      to_errors(errors, domain \\ nil, resource \\ nil, action \\ nil, context \\ %{})



        
          
        

    

  


  

      

          @spec to_errors(term(), atom() | nil, atom() | nil, atom() | nil, map()) :: [map()]


      


Transforms errors into standardized RPC error responses.
Processes errors through the following pipeline:
	Convert to Ash error class using Ash.Error.to_error_class
	Unwrap nested error structures
	Transform via Error protocol
	Apply resource-level error handler (if configured)
	Apply domain-level error handler (if configured)
	Interpolate variables into messages


  



  
    
      
    
    
      unwrap_errors(errors)



        
          
        

    

  


  

      

          @spec unwrap_errors(term()) :: [term()]


      


Unwraps nested error structures from Ash error classes.

  


        

      


  

    
AshTypescript.Rpc.FieldExtractor 
    



      
Unified field extraction for different data structures.
This module provides a consistent interface for extracting field values from
different Elixir data structures (maps, keyword lists, tuples, structs).
Strategy
All data structures are normalized to maps before extraction, providing a single
code path for field access. This eliminates type-specific extraction logic and
makes the code easier to understand and maintain.
Supported Types
	Maps: Used as-is
	Structs: Converted to maps via Map.from_struct/1
	Keyword lists: Converted to maps
	Tuples: Converted to maps using extraction template indices


      


      
        Summary


  
    Functions
  


    
      
        extract_field(normalized_data, field_atom)

      


        Extracts a field value from normalized data.



    


    
      
        normalize_for_extraction(data, extraction_template)

      


        Normalizes a data structure for field extraction.



    





      


      
        Functions


        


  
    
      
    
    
      extract_field(normalized_data, field_atom)



        
          
        

    

  


  

Extracts a field value from normalized data.
Parameters
	normalized_data - Map representation of data (from normalize_for_extraction/2)
	field_atom - The field name to extract

Returns
The field value, or nil if the field doesn't exist.
Examples
iex> data = %{foo: 1, bar: 2}
iex> extract_field(data, :foo)
1

iex> data = %{foo: 1, bar: 2}
iex> extract_field(data, :baz)
nil

  



  
    
      
    
    
      normalize_for_extraction(data, extraction_template)



        
          
        

    

  


  

Normalizes a data structure for field extraction.
Converts all supported data types to maps, using the extraction template
when needed (e.g., for tuple index mapping).
Parameters
	data - The data structure to normalize (map, struct, keyword list, or tuple)
	extraction_template - Template containing field metadata (used for tuples)

Returns
A map representation of the data suitable for field extraction.
Examples
# Map - returned as-is
iex> normalize_for_extraction(%{foo: 1, bar: 2}, [])
%{foo: 1, bar: 2}

# Keyword list - converted to map
iex> normalize_for_extraction([foo: 1, bar: 2], [])
%{foo: 1, bar: 2}

# Tuple - converted using template indices
iex> template = [%{field_name: :foo, index: 0}, %{field_name: :bar, index: 1}]
iex> normalize_for_extraction({1, 2}, template)
%{foo: 1, bar: 2}

  


        

      


  

    
AshTypescript.Rpc.FieldProcessing.Atomizer 
    



      
Handles preprocessing of requested fields, converting map keys to atoms
while preserving field name strings for later reverse mapping lookup.
Field name strings are preserved so that downstream processors can perform
proper reverse mapping lookups using the original client field names.
The actual conversion to atoms happens in the field processor after
the correct internal field name has been resolved.

      


      
        Summary


  
    Functions
  


    
      
        atomize_requested_fields(requested_fields, resource \\ nil, manifest \\ nil)

      


        Processes requested fields, converting map keys to atoms for navigation
while preserving field name strings for reverse mapping.



    


    
      
        process_field(field, formatter, resource \\ nil, manifest \\ nil)

      


        Processes a single field, which can be a string, atom, or map structure.



    


    
      
        process_field_value(value, formatter, resource \\ nil, atomize_strings \\ true, manifest \\ nil)

      


        Processes field values, handling lists and nested maps.



    





      


      
        Functions


        


    

    

  
    
      
    
    
      atomize_requested_fields(requested_fields, resource \\ nil, manifest \\ nil)



        
          
        

    

  


  

Processes requested fields, converting map keys to atoms for navigation
while preserving field name strings for reverse mapping.
For resources with field_names DSL mappings, those are applied to convert
client names to internal names. For other types (TypedStructs, NewTypes),
strings are preserved for the field processor to handle.
Parameters
	requested_fields - List of strings/atoms or maps for relationships
	resource - Optional resource module for field_names DSL lookup
	manifest - Optional manifest module for scoped resolution (defaults to
the configured manifest)

Examples
iex> atomize_requested_fields(["id", "title", %{"user" => ["id", "name"]}])
[:id, :title, %{user: ["id", "name"]}]

iex> atomize_requested_fields([%{"self" => %{"args" => %{"prefix" => "test"}}}])
[%{self: %{args: %{prefix: "test"}}}]

  



    

    

  
    
      
    
    
      process_field(field, formatter, resource \\ nil, manifest \\ nil)



        
          
        

    

  


  

Processes a single field, which can be a string, atom, or map structure.
For string field names:
	If resource has a field_names mapping for this client name, returns the mapped atom
	Otherwise, preserves the string for downstream reverse mapping lookup

For map structures:
	Converts map keys to atoms (for relationship/calculation navigation)
	Preserves nested field name strings


  



    

    

    

  
    
      
    
    
      process_field_value(value, formatter, resource \\ nil, atomize_strings \\ true, manifest \\ nil)



        
          
        

    

  


  

Processes field values, handling lists and nested maps.
For calculation args (maps with args/fields keys), converts all strings.
For field selection lists, preserves strings for type-aware reverse mapping.

  


        

      


  

    
AshTypescript.Rpc.FieldProcessing.FieldSelector 
    



      
Unified field selection processor using type-driven recursive dispatch.
This module mirrors the architecture of ValueFormatter, using the same
{type, constraints} pattern for type-driven dispatch. Each type is
self-describing - no separate classification step is needed.
Design Principle
The key insight is that field selection and value formatting are parallel
operations - both traverse composite types recursively based on type information.
By using the same dispatch pattern, we achieve consistency and simplicity.
Type Categories
Dispatch is driven by the manifest: select_fields/5 pattern-matches
%Ash.Info.Manifest.Type{} and branches on its kind. Every handler takes a
trailing ctx argument (a map carrying the manifest module plus
entrypoint-level feature flags). Raw Ash types (atoms, {:array, _}) hit
fallback clauses that resolve via Ash.Info.Manifest.Generator.TypeResolver
and re-dispatch.
	Category	Detection (type_info.kind)	Handler
	Ash / embedded resource	:resource, :embedded_resource	select_resource_fields/4
	Typed struct	:struct with instance_of + fields	select_typed_struct_fields/4
	Typed Map/Keyword	:map/:keyword with fields	select_typed_map_fields/4
	Tuple	:tuple	select_tuple_fields/4
	Union	:union	select_union_fields/5
	Array	:array	Recurse with item_type
	Named type reference	:type_ref	Resolve via AshTypescript.type_lookup, re-dispatch
	Primitive	Default	Validate no fields requested


      


      
        Summary


  
    Types
  


    
      
        select_result()

      


    





  
    Functions
  


    
      
        action_to_type_spec(resource, action)

      


        Converts an action to its type specification.



    


    
      
        process(resource, action_name, requested_fields, manifest, opts \\ [])

      


        Processes requested fields for a given resource and action.



    


    
      
        select_fields(type_info, constraints, requested_fields, path, ctx)

      


        Main recursive dispatch function for field selection.



    


    
      
        select_resource_fields(resource, requested_fields, path, ctx)

      


        Selects fields from an Ash resource.



    


    
      
        select_tuple_fields(type_info, requested_fields, path, ctx)

      


        Selects fields from a tuple type using named fields.



    


    
      
        select_typed_map_fields(type_info, requested_fields, path, ctx, error_type \\ "field_constrained_type")

      


        Selects fields from a typed map (Ash.Type.Map/Keyword with field constraints).



    


    
      
        select_typed_struct_fields(type_info, requested_fields, path, ctx)

      


        Selects fields from a TypedStruct or NewType with typescript_field_names callback.



    


    
      
        select_union_fields(type_info, requested_fields, path, error_type, ctx)

      


        Selects fields from a union type.



    





      


      
        Types


        


  
    
      
    
    
      select_result()



        
          
        

    

  


  

      

          @type select_result() :: {select :: [atom()], load :: [term()], template :: [term()]}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      action_to_type_spec(resource, action)



        
          
        

    

  


  

      

          @spec action_to_type_spec(module(), map()) ::
  {Ash.Info.Manifest.Type.t() | nil, keyword()}


      


Converts an action to its type specification.
Returns {type, constraints} tuple representing the action's return type.
Operates on %Ash.Info.Manifest.Action{} (returns is already a resolved type).

  



    

  
    
      
    
    
      process(resource, action_name, requested_fields, manifest, opts \\ [])



        
          
        

    

  


  

      

          @spec process(module(), atom(), list(), module(), keyword()) ::
  {:ok, select_result()} | {:error, term()}


      


Processes requested fields for a given resource and action.
Returns {:ok, {select_fields, load_fields, extraction_template}} or {:error, error}.
Parameters
	resource - The Ash resource module
	action_name - The action name (atom)
	requested_fields - List of field selections (atoms, strings, or maps)

Examples
iex> process(MyApp.Todo, :read, [:id, :title, %{user: [:id, :name]}])
{:ok, {[:id, :title], [{:user, [:id, :name]}], [:id, :title, {:user, [:id, :name]}]}}

  



  
    
      
    
    
      select_fields(type_info, constraints, requested_fields, path, ctx)



        
          
        

    

  


  

      

          @spec select_fields(
  atom() | tuple() | Ash.Info.Manifest.Type.t(),
  keyword(),
  list(),
  list(),
  module() | map()
) :: select_result()


      


Main recursive dispatch function for field selection.
Mirrors ValueFormatter.format/5 - uses the same type detection and dispatch pattern.
Each type category has its own handler that may recurse back into this function.

  



  
    
      
    
    
      select_resource_fields(resource, requested_fields, path, ctx)



        
          
        

    

  


  

Selects fields from an Ash resource.
Handles attributes, calculations, relationships, and aggregates.

  



  
    
      
    
    
      select_tuple_fields(type_info, requested_fields, path, ctx)



        
          
        

    

  


  

Selects fields from a tuple type using named fields.
Tuples in Ash have named positions (like :latitude, :longitude) and the
template stores both the field_name and its index for result processing.
When no fields are requested, all fields are returned.

  



    

  
    
      
    
    
      select_typed_map_fields(type_info, requested_fields, path, ctx, error_type \\ "field_constrained_type")



        
          
        

    

  


  

Selects fields from a typed map (Ash.Type.Map/Keyword with field constraints).
The error_type parameter allows distinguishing between different type categories
for better error messages.

  



  
    
      
    
    
      select_typed_struct_fields(type_info, requested_fields, path, ctx)



        
          
        

    

  


  

Selects fields from a TypedStruct or NewType with typescript_field_names callback.

  



  
    
      
    
    
      select_union_fields(type_info, requested_fields, path, error_type, ctx)



        
          
        

    

  


  

Selects fields from a union type.
Supports:
	Simple member selection: [:member_name]
	Member with nested fields: [%{member_name: fields}]
	Multiple members in a single map: %{member1: fields1, member2: fields2}


  


        

      


  

    
AshTypescript.Rpc.FieldProcessing.FieldSelector.Validation 
    



      
Field validation helpers for the FieldSelector module.
Provides validation functions for checking field selections are valid
and properly structured.

      


      
        Summary


  
    Functions
  


    
      
        check_for_duplicates(fields, path)

      


        Checks for duplicate field names in a field selection list.



    


    
      
        validate_non_empty(nested_fields, field_name, path, error_type \\ :relationship)

      


        Validates that nested fields are non-empty for fields that require selection.



    





      


      
        Functions


        


  
    
      
    
    
      check_for_duplicates(fields, path)



        
          
        

    

  


  

Checks for duplicate field names in a field selection list.
Normalizes field names using the input formatter before checking for duplicates.
Throws {:duplicate_field, field_name, path} if duplicates are found.

  



    

  
    
      
    
    
      validate_non_empty(nested_fields, field_name, path, error_type \\ :relationship)



        
          
        

    

  


  

Validates that nested fields are non-empty for fields that require selection.
Throws appropriate errors if validation fails.

  


        

      


  

    
AshTypescript.Rpc.Info 
    



      
Provides introspection functions for AshTypescript.Rpc configuration.
This module generates helper functions to access RPC configuration
defined in domains using the AshTypescript.Rpc DSL extension.

      


      
        Summary


  
    Functions
  


    
      
        get_mapped_metadata_field_name(arg1, field_name)

      


        Gets the mapped metadata field name for an RPC action.



    


    
      
        get_original_metadata_field_name(arg1, mapped_field_name)

      


        Gets the original metadata field name from a mapped name for an RPC action.



    


    
      
        typescript_rpc(dsl_or_extended)

      


        typescript_rpc DSL entities



    


    
      
        typescript_rpc_error_handler(dsl_or_extended)

      


        An MFA or module that implements error handling for RPC operations.



    


    
      
        typescript_rpc_error_handler!(dsl_or_extended)

      


        An MFA or module that implements error handling for RPC operations.



    


    
      
        typescript_rpc_namespace(dsl_or_extended)

      


        Default namespace (filename) for all resources in this domain.



    


    
      
        typescript_rpc_namespace!(dsl_or_extended)

      


        Default namespace (filename) for all resources in this domain.



    


    
      
        typescript_rpc_options(dsl_or_extended)

      


        typescript_rpc DSL options



    


    
      
        typescript_rpc_show_raised_errors?(dsl_or_extended)

      


        Whether to show detailed information for raised exceptions.



    





      


      
        Functions


        


  
    
      
    
    
      get_mapped_metadata_field_name(arg1, field_name)



        
          
        

    

  


  

Gets the mapped metadata field name for an RPC action.
If a metadata_field_names mapping is defined for the field in the RPC action,
returns the mapped name. Otherwise returns the original field name.
Parameters
	rpc_action - The RpcAction struct
	field_name - The metadata field name (atom)

Returns
The mapped field name (string, as configured in metadata_field_names) or the
original field name (atom) if no mapping exists.

  



  
    
      
    
    
      get_original_metadata_field_name(arg1, mapped_field_name)



        
          
        

    

  


  

Gets the original metadata field name from a mapped name for an RPC action.
This is the reverse operation of get_mapped_metadata_field_name.
If a metadata_field_names mapping exists where the value matches the provided name,
returns the original key. Otherwise returns the provided name unchanged.
Parameters
	rpc_action - The RpcAction struct
	mapped_field_name - The mapped metadata field name (string, as sent by the client)

Returns
The original field name (atom) or the provided name if no reverse mapping exists.
Examples
# With metadata_field_names: [is_valid?: "isValid", field_1: "field1"]
get_original_metadata_field_name(rpc_action, "isValid") #=> :is_valid?
get_original_metadata_field_name(rpc_action, "field1") #=> :field_1
get_original_metadata_field_name(rpc_action, "other") #=> "other"

  



  
    
      
    
    
      typescript_rpc(dsl_or_extended)



        
          
        

    

  


  

      

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


      


typescript_rpc DSL entities

  



  
    
      
    
    
      typescript_rpc_error_handler(dsl_or_extended)



        
          
        

    

  


  

      

          @spec typescript_rpc_error_handler(dsl_or_extended :: module() | map()) ::
  {:ok, mfa() | :module} | :error


      


An MFA or module that implements error handling for RPC operations.

  



  
    
      
    
    
      typescript_rpc_error_handler!(dsl_or_extended)



        
          
        

    

  


  

      

          @spec typescript_rpc_error_handler!(dsl_or_extended :: module() | map()) ::
  (mfa() | :module) | no_return()


      


An MFA or module that implements error handling for RPC operations.

  



  
    
      
    
    
      typescript_rpc_namespace(dsl_or_extended)



        
          
        

    

  


  

      

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


      


Default namespace (filename) for all resources in this domain.

  



  
    
      
    
    
      typescript_rpc_namespace!(dsl_or_extended)



        
          
        

    

  


  

      

          @spec typescript_rpc_namespace!(dsl_or_extended :: module() | map()) ::
  String.t() | no_return()


      


Default namespace (filename) for all resources in this domain.

  



  
    
      
    
    
      typescript_rpc_options(dsl_or_extended)



        
          
        

    

  


  

      

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


      


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

  



  
    
      
    
    
      typescript_rpc_show_raised_errors?(dsl_or_extended)



        
          
        

    

  


  

      

          @spec typescript_rpc_show_raised_errors?(dsl_or_extended :: module() | map()) ::
  boolean()


      


Whether to show detailed information for raised exceptions.

  


        

      


  

    
AshTypescript.Rpc.InputFormatter 
    



      
Formats input data from client format to internal format.
Converts client-provided field names and values to the internal representation
expected by Ash actions. Delegates to ValueFormatter for recursive type-aware
formatting of nested values using %Ash.Info.Manifest.Type{} structs.

      


      
        Summary


  
    Functions
  


    
      
        build_expected_keys_map(resource, action, input_formatter, resource_lookups \\ nil)

      


        Returns the %{client_name => internal_name} map for an action under the
configured output formatter. Reads the value precomputed onto the action's
custom.ash_typescript (keyed per built-in formatter) when present, and falls
back to a live computation for undecorated actions or custom formatters.



    


    
      
        compute_expected_keys_map(resource, action, resource_lookups \\ nil, formatter \\ nil)

      


        Pure computation of the expected-keys map for a given formatter (defaults to
the configured output formatter). Walks action.inputs (unified arguments +
accepted attributes) once, deriving each input's client-facing name via
ActionIntrospection.format_input_name/5 so runtime parsing and codegen agree.
Used by the manifest decorator (to precompute per built-in formatter) and as
the runtime fallback.



    


    
      
        format(data, resource, action_name_or_action, formatter, resource_lookups \\ nil, type_index \\ %{})

      


        Formats input data from client format to internal format.



    





      


      
        Functions


        


    

  
    
      
    
    
      build_expected_keys_map(resource, action, input_formatter, resource_lookups \\ nil)



        
          
        

    

  


  

Returns the %{client_name => internal_name} map for an action under the
configured output formatter. Reads the value precomputed onto the action's
custom.ash_typescript (keyed per built-in formatter) when present, and falls
back to a live computation for undecorated actions or custom formatters.
Client names depend on the output formatter, which is runtime-configurable, so
the cache is keyed by formatter (mirroring formatted_field_names).

  



    

    

  
    
      
    
    
      compute_expected_keys_map(resource, action, resource_lookups \\ nil, formatter \\ nil)



        
          
        

    

  


  

Pure computation of the expected-keys map for a given formatter (defaults to
the configured output formatter). Walks action.inputs (unified arguments +
accepted attributes) once, deriving each input's client-facing name via
ActionIntrospection.format_input_name/5 so runtime parsing and codegen agree.
Used by the manifest decorator (to precompute per built-in formatter) and as
the runtime fallback.

  



    

    

  
    
      
    
    
      format(data, resource, action_name_or_action, formatter, resource_lookups \\ nil, type_index \\ %{})



        
          
        

    

  


  

Formats input data from client format to internal format.

  


        

      


  

    
AshTypescript.Rpc.LoadRestrictions 
    



      
Enforcement of an RPC action's allowed_loads / denied_loads options.
normalize/1 turns the DSL spec into pre-normalized path lists once per
request. check!/2 is then called by
AshTypescript.Rpc.FieldProcessing.FieldSelector at every point where it
appends to the Ash load statement, so a load cannot reach the load statement
without passing the restrictions — there is no separate traversal that could
disagree with field selection about what is being loaded.
Paths are lists of internal field names, e.g. [:comments, :weighted_score].

      


      
        Summary


  
    Types
  


    
      
        paths()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        check!(path, arg2)

      


        Validates a single load path against the restrictions.



    


    
      
        normalize(arg1)

      


        Normalizes AshTypescript.Manifest.Custom.load_restrictions/1 output into
pre-normalized path lists.



    





      


      
        Types


        


  
    
      
    
    
      paths()



        
          
        

    

  


  

      

          @type paths() :: [[atom()]]


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: :none | {:allow, paths()} | {:deny, paths()}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      check!(path, arg2)



        
          
        

    

  


  

      

          @spec check!([atom()], t()) :: :ok


      


Validates a single load path against the restrictions.
Throws {:load_not_allowed, [path]} or {:load_denied, [path]} — the same
tuples AshTypescript.Rpc.ErrorBuilder already handles — so callers inside
field selection need no extra error plumbing.

  



  
    
      
    
    
      normalize(arg1)



        
          
        

    

  


  

      

          @spec normalize(term()) :: t()


      


Normalizes AshTypescript.Manifest.Custom.load_restrictions/1 output into
pre-normalized path lists.

  


        

      


  

    
AshTypescript.Rpc.OutputFormatter 
    



      
Formats output data from internal format to client format.
This module handles the conversion of Ash result data to client-expected format.
It works with the full resource schema including attributes, relationships,
calculations, and aggregates, then delegates to ValueFormatter for recursive
type-aware formatting of nested values.
Key responsibilities:
	Convert internal atom keys to client field names (e.g., :user_id -> "userId")
	Preserve untyped map keys exactly as stored
	Handle complex nested structures with relationships, calculations, aggregates
	Work with ResultProcessor extraction templates
	Handle pagination structures and result data


      


      
        Summary


  
    Functions
  


    
      
        format(data, resource, action_name, formatter, resource_lookups \\ nil, type_index \\ %{})

      


        Formats output data from internal format to client format.



    





      


      
        Functions


        


    

    

  
    
      
    
    
      format(data, resource, action_name, formatter, resource_lookups \\ nil, type_index \\ %{})



        
          
        

    

  


  

Formats output data from internal format to client format.
Converts internal field names to client format while preserving untyped map keys.
Handles the full resource schema including relationships, calculations, and aggregates.
Parameters
	data: The result data from Ash (internal format)
	resource: The Ash resource module
	action_name: The name of the action that was performed
	formatter: The field formatter to use for conversion

Returns
The formatted data with internal atom keys converted to client field names,
except for untyped map keys which are preserved exactly.

  


        

      


  

    
AshTypescript.Rpc.Pipeline 
    



      
Implements the four-stage pipeline:
	parse_request/3 - Parse and validate input with fail-fast
	execute_ash_action/1 - Execute Ash operations
	filter_result_fields/2 - Apply field selection
	format_output/2 - Format for client consumption

Action shape
Stage 1 resolves the action by reading from the configured manifest's action
lookup, so every downstream stage receives %Ash.Info.Manifest.Action{}.
Consumers should rely on:
	action.inputs — unified arguments + accepted attributes, each carrying
a resolved %Ash.Info.Manifest.Type{} (no separate :constraints field;
constraints are folded into the resolved type).
	action.returns — %Ash.Info.Manifest.Type{} or nil.
	action.pagination — %Ash.Info.Manifest.Pagination{} (uses :countable?,
not :countable).
	action.metadata — list of %Ash.Info.Manifest.Metadata{} whose :type
is already resolved.

Raw-Ash fields (arguments, accept, constraints, allow_nil_input,
require_attributes) are NOT present. Use
AshTypescript.Rpc.Codegen.Helpers.ActionIntrospection.get_action!/2 for
manifest lookups in runtime code paths instead of Ash.Resource.Info.action/2.

      


      
        Summary


  
    Functions
  


    
      
        execute_ash_action(request)

      


        Stage 2: Execute Ash action using the parsed request.



    


    
      
        find_typed_query(typed_query_name)

      


        Looks up the manifest entrypoint for a typed query by name.



    


    
      
        format_output(filtered_result)

      


        Stage 4: Format output for client consumption.



    


    
      
        format_output(filtered_result, request)

      


        Stage 4: Format output for client consumption with type awareness.



    


    
      
        format_sort_string(sort, formatter)

      


        See AshTypescript.FieldFormatter.format_sort_string/2.



    


    
      
        parse_request(otp_app, conn_or_socket, params, opts \\ [])

      


        Stage 1: Parse and validate request.



    


    
      
        process_result(ash_result, request)

      


        Stage 3: Filter result fields using the extraction template.



    





      


      
        Functions


        


  
    
      
    
    
      execute_ash_action(request)



        
          
        

    

  


  

      

          @spec execute_ash_action(AshTypescript.Rpc.Request.t()) ::
  {:ok, term()} | {:error, term()}


      


Stage 2: Execute Ash action using the parsed request.
Builds the appropriate Ash query/changeset and executes it.
Returns the raw Ash result for further processing.

  



  
    
      
    
    
      find_typed_query(typed_query_name)



        
          
        

    

  


  

Looks up the manifest entrypoint for a typed query by name.
Returns the %Ash.Info.Manifest.Entrypoint{} or nil. Public because
Rpc.run_typed_query/4 needs the same lookup to read the query's fields
before delegating to run_action/3.

  



  
    
      
    
    
      format_output(filtered_result)



        
          
        

    

  


  

Stage 4: Format output for client consumption.
Applies output field formatting and final response structure.
The error clause handles failures raised before a %Request{} exists (action
discovery, identity resolution, parameter validation); errors are formatted the
same way as in format_output/2 so both paths agree on the response shape. The
fallback clause formats bare data with no response envelope.

  



  
    
      
    
    
      format_output(filtered_result, request)



        
          
        

    

  


  

Stage 4: Format output for client consumption with type awareness.
Applies type-aware output field formatting and final response structure.

  



  
    
      
    
    
      format_sort_string(sort, formatter)



        
          
        

    

  


  

See AshTypescript.FieldFormatter.format_sort_string/2.

  



    

  
    
      
    
    
      parse_request(otp_app, conn_or_socket, params, opts \\ [])



        
          
        

    

  


  

      

          @spec parse_request(atom(), Plug.Conn.t() | Phoenix.Socket.t(), map(), keyword()) ::
  {:ok, AshTypescript.Rpc.Request.t()} | {:error, term()}


      


Stage 1: Parse and validate request.
Converts raw request parameters into a structured Request with validated fields.
Fails fast on any invalid input - no permissive modes.

  



  
    
      
    
    
      process_result(ash_result, request)



        
          
        

    

  


  

      

          @spec process_result(term(), AshTypescript.Rpc.Request.t()) ::
  {:ok, term()} | {:error, term()}


      


Stage 3: Filter result fields using the extraction template.
Applies field selection to the Ash result using the pre-computed template.
Performance-optimized single-pass filtering.
For unconstrained maps, returns the normalized result directly.
Handles metadata extraction for both read and mutation actions.
If the extraction template is empty for mutation actions (create/update), returns empty data.

  


        

      


  

    
AshTypescript.Rpc.Request 
    



      
Request data structure for the new RPC pipeline.
Contains all parsed and validated request data needed for Ash execution.
Immutable structure that flows through the pipeline stages.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        new(params)

      


        Creates a new Request with validated parameters.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %AshTypescript.Rpc.Request{
  action: map(),
  actor: term(),
  context: map(),
  domain: module(),
  entrypoint: Ash.Info.Manifest.Entrypoint.t() | nil,
  extraction_template: map(),
  filter: map() | nil,
  get_by: map() | nil,
  identity: term(),
  input: map(),
  load: list(),
  pagination: map() | nil,
  resource: module(),
  resource_lookups:
    %{required(module()) => Ash.Info.Manifest.Resource.t()} | nil,
  rpc_action: map(),
  select: [atom()],
  show_metadata: [atom()],
  sort: list() | nil,
  tenant: term(),
  type_index: map()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      new(params)



        
          
        

    

  


  

      

          @spec new(map()) :: t()


      


Creates a new Request with validated parameters.

  


        

      


  

    
AshTypescript.Rpc.RequestedFieldsProcessor 
    



      
Processes requested fields for Ash resources, determining which fields should be selected
vs loaded, and building extraction templates for result processing.
This module handles different action types:
	CRUD actions (:read, :create, :update, :destroy) return resource records
	Generic actions (:action) return arbitrary types as specified in their returns field

Architecture
Delegates to FieldSelector, which uses a unified type-driven recursive
dispatch pattern (similar to ValueFormatter). Each type is self-describing
via {type, constraints}, so no separate classification step is needed.
Manifest module
Field selection needs lookups (resources, actions, types) that live on
an AshTypescript.Manifest module's persisted Spark DSL state.
process/4 accepts an optional manifest module — when omitted, defaults to
the configured production manifest module. Verifiers running against an
inline test manifest pass their own module.

      


      
        Summary


  
    Functions
  


    
      
        atomize_requested_fields(requested_fields, resource \\ nil, manifest \\ nil)

      


        Atomizes requested fields by converting standalone strings to atoms and map keys to atoms.



    


    
      
        process(resource, action_name, requested_fields, manifest_module \\ nil, opts \\ [])

      


        Processes requested fields for a given resource and action.



    





      


      
        Functions


        


    

    

  
    
      
    
    
      atomize_requested_fields(requested_fields, resource \\ nil, manifest \\ nil)



        
          
        

    

  


  

Atomizes requested fields by converting standalone strings to atoms and map keys to atoms.

  



    

    

  
    
      
    
    
      process(resource, action_name, requested_fields, manifest_module \\ nil, opts \\ [])



        
          
        

    

  


  

Processes requested fields for a given resource and action.
Returns {:ok, {select_fields, load_fields, extraction_template}} or {:error, error}.

  


        

      


  

    
AshTypescript.Rpc.Resource 
    



      
Struct representing a resource's RPC configuration.
Contains the resource module and lists of configured RPC actions
and typed queries for that resource.

      




  

    
AshTypescript.Rpc.ResultProcessor 
    



      
Extracts requested fields from RPC results using type-driven dispatch.
All type dispatch uses %Ash.Info.Manifest.Type{} — no raw Ash type atoms or
{:array, _} tuples in the primary dispatch path.
Type-Driven Extraction
extract_value/5 (unified type-driven dispatch)
   │
   ├─> extract_resource_value/4    (Ash Resources)
   ├─> extract_typed_struct_value/4 (TypedStruct/NewType with field name mapping)
   ├─> extract_typed_map_value/4   (Map/Struct/Tuple/Keyword with fields)
   ├─> extract_union_value/4       (Ash.Type.Union)
   ├─> extract_array_value/5       (Arrays - recurse)
   └─> normalize_primitive/1       (Primitives)

      


      
        Summary


  
    Functions
  


    
      
        build_page_map(page, processed_results)

      


        Shapes an %Ash.Page.Offset{}/%Ash.Page.Keyset{} into the client page map.
Used for both top-level pagination and nested relationship pagination so the
shapes are identical by construction. Keyset cursors are nil on empty pages.



    


    
      
        determine_data_type(data, resource, resource_lookups)

      


        Determines the %Ash.Info.Manifest.Type{} for a given data value.
Returns nil for unknown/primitive types.



    


    
      
        extract_value(value, type, constraints, template, resource_lookups \\ nil)

      


    


    
      
        get_field_or_relationship(resource, field_name, resource_lookups)

      


    


    
      
        normalize_primitive(value)

      


    


    
      
        normalize_value_for_json(value)

      


    


    
      
        process(result, extraction_template, resource \\ nil, resource_lookups \\ nil, type_index \\ %{})

      


        Main entry point for processing Ash results.



    





      


      
        Functions


        


  
    
      
    
    
      build_page_map(page, processed_results)



        
          
        

    

  


  

Shapes an %Ash.Page.Offset{}/%Ash.Page.Keyset{} into the client page map.
Used for both top-level pagination and nested relationship pagination so the
shapes are identical by construction. Keyset cursors are nil on empty pages.

  



  
    
      
    
    
      determine_data_type(data, resource, resource_lookups)



        
          
        

    

  


  

Determines the %Ash.Info.Manifest.Type{} for a given data value.
Returns nil for unknown/primitive types.

  



    

  
    
      
    
    
      extract_value(value, type, constraints, template, resource_lookups \\ nil)



        
          
        

    

  


  

      

          @spec extract_value(
  term(),
  atom() | tuple() | Ash.Info.Manifest.Type.t() | nil,
  keyword(),
  list(),
  map() | nil
) :: term()


      



  



  
    
      
    
    
      get_field_or_relationship(resource, field_name, resource_lookups)



        
          
        

    

  


  

      

          @spec get_field_or_relationship(module() | nil, atom(), map() | nil) ::
  Ash.Info.Manifest.Field.t() | Ash.Info.Manifest.Relationship.t() | nil


      



  



  
    
      
    
    
      normalize_primitive(value)



        
          
        

    

  


  


  



  
    
      
    
    
      normalize_value_for_json(value)



        
          
        

    

  


  


  



    

    

    

  
    
      
    
    
      process(result, extraction_template, resource \\ nil, resource_lookups \\ nil, type_index \\ %{})



        
          
        

    

  


  

      

          @spec process(term(), map(), module() | nil, map() | nil, map()) :: term()


      


Main entry point for processing Ash results.

  


        

      


  

    
AshTypescript.Rpc.RpcAction 
    



      
Struct representing an RPC action configuration.
Defines the mapping between a named RPC endpoint and an Ash action.

      




  

    
AshTypescript.Rpc.TypedQuery 
    



      
Struct representing a typed query configuration.
Defines a pre-configured query with specific fields and TypeScript types,
allowing for type-safe, reusable query patterns in the generated RPC client.

      




  

    
AshTypescript.Rpc.ValidationErrorSchemas 
    



      
Generates validation error schemas for TypeScript RPC clients.
This module uses a unified type-driven dispatch pattern for mapping Ash types
to their corresponding validation error types. The core dispatcher map_error_type/2
handles NewType unwrapping at entry and delegates to type-specific handlers.

      


      
        Summary


  
    Functions
  


    
      
        build_union_error_type(union_types)

      


        Builds a union error type from a list of union type definitions.
Creates an object with optional error fields for each union variant.



    


    
      
        generate_input_validation_errors_schema(resource)

      


        Generates explicit validation error types for input schemas.



    


    
      
        generate_input_validation_errors_schema(resource, resource_lookup)

      


        Generates explicit validation error types for input schemas with pre-computed resource_lookup.



    


    
      
        generate_validation_error_schemas_for_embedded_resources(embedded_resources)

      


        Generates validation error schemas for embedded resources.



    


    
      
        generate_validation_error_schemas_for_embedded_resources(embedded_resources, resource_lookup)

      


        Generates validation error schemas for embedded resources with pre-computed resource_lookup.



    


    
      
        generate_validation_error_type(resource, action, rpc_action_name)

      


        Generates validation error type for an RPC action.



    


    
      
        generate_validation_error_type(resource, action, rpc_action_name, resource_lookup)

      


        Generates validation error type for an RPC action with pre-computed resource_lookup.



    


    
      
        get_ts_error_type(map)

      


        Maps Ash types to their corresponding validation error types.
Backward compatible wrapper around map_error_type/2.



    


    
      
        map_error_type(type, constraints \\ [])

      


        Maps an Ash type to its corresponding validation error type.



    





      


      
        Functions


        


  
    
      
    
    
      build_union_error_type(union_types)



        
          
        

    

  


  

Builds a union error type from a list of union type definitions.
Creates an object with optional error fields for each union variant.
Example:
Input union: { text: TextInput } | { note: string }
Error type: { text?: TextValidationErrors; note?: string[]; }

  



  
    
      
    
    
      generate_input_validation_errors_schema(resource)



        
          
        

    

  


  

Generates explicit validation error types for input schemas.

  



  
    
      
    
    
      generate_input_validation_errors_schema(resource, resource_lookup)



        
          
        

    

  


  

Generates explicit validation error types for input schemas with pre-computed resource_lookup.

  



  
    
      
    
    
      generate_validation_error_schemas_for_embedded_resources(embedded_resources)



        
          
        

    

  


  

Generates validation error schemas for embedded resources.

  



  
    
      
    
    
      generate_validation_error_schemas_for_embedded_resources(embedded_resources, resource_lookup)



        
          
        

    

  


  

Generates validation error schemas for embedded resources with pre-computed resource_lookup.

  



  
    
      
    
    
      generate_validation_error_type(resource, action, rpc_action_name)



        
          
        

    

  


  

Generates validation error type for an RPC action.

  



  
    
      
    
    
      generate_validation_error_type(resource, action, rpc_action_name, resource_lookup)



        
          
        

    

  


  

Generates validation error type for an RPC action with pre-computed resource_lookup.

  



  
    
      
    
    
      get_ts_error_type(map)



        
          
        

    

  


  

Maps Ash types to their corresponding validation error types.
Backward compatible wrapper around map_error_type/2.

  



    

  
    
      
    
    
      map_error_type(type, constraints \\ [])



        
          
        

    

  


  

      

          @spec map_error_type(
  atom() | tuple() | Ash.Info.Manifest.Type.t(),
  keyword()
) :: String.t()


      


Maps an Ash type to its corresponding validation error type.
This is the unified dispatcher that handles all type-to-error-type mappings.
NewTypes are unwrapped at entry for consistent handling.
Parameters
	type - The Ash type (atom, tuple, or module)
	constraints - Type constraints (keyword list)

Returns
A TypeScript error type string (e.g., "string[]", "FooValidationErrors")

  


        

      


  

    
AshTypescript.Rpc.ValueFormatter 
    



      
Unified value formatting for RPC input/output.
Traverses composite values recursively, applying field name mappings
and type-aware formatting at each level. All type dispatch uses
%Ash.Info.Manifest.Type{} exclusively — no raw Ash type atoms or
{:array, _} tuples.
Key Design Principle
The "parent resource" is never needed because each type is self-describing.
When we recurse into a nested value, we pass the sub-field's
%Ash.Info.Manifest.Type{} which contains all type information needed.

      


      
        Summary


  
    Types
  


    
      
        direction()

      


    





  
    Functions
  


    
      
        format(value, type, constraints, formatter, direction, resource_lookups \\ nil, ti \\ %{})

      


        Formats a value based on its type.



    





      


      
        Types


        


  
    
      
    
    
      direction()



        
          
        

    

  


  

      

          @type direction() :: :input | :output


      



  


        

      

      
        Functions


        


    

    

  
    
      
    
    
      format(value, type, constraints, formatter, direction, resource_lookups \\ nil, ti \\ %{})



        
          
        

    

  


  

      

          @spec format(
  term(),
  Ash.Info.Manifest.Type.t()
  | Ash.Info.Manifest.Field.t()
  | Ash.Info.Manifest.Relationship.t()
  | nil,
  keyword(),
  atom(),
  direction(),
  map() | nil,
  map()
) :: term()


      


Formats a value based on its type.
Parameters
	value - The value to format
	type - An %Ash.Info.Manifest.Type{}, %Ash.Info.Manifest.Field{}, %Ash.Info.Manifest.Relationship{}, or nil
	constraints - Unused (kept for backward compatibility at call sites)
	formatter - The field formatter configuration (:camel_case, :snake_case, etc.)
	direction - :input (client→internal) or :output (internal→client)
	resource_lookups - Pre-computed resource lookup map


  


        

      


  

    
AshTypescript.TypeSystem.Introspection 
    



      
Core type introspection and classification for Ash types.
This module provides a centralized set of functions for determining the nature
and characteristics of Ash types, including embedded resources, typed structs,
NewTypes, custom types, and primitive types.
Used throughout the codebase for type checking, code generation, and runtime
processing.

      


      
        Summary


  
    Functions
  


    
      
        build_reverse_field_names_map(ts_field_names)

      


        Builds a reverse mapping from client names to internal names.



    


    
      
        get_field_spec_type(field_specs, field_name)

      


        Gets the type and constraints for a field from field specs.



    


    
      
        get_inner_type(type)

      


        Extracts the inner type from an array type.



    


    
      
        get_typescript_field_names_map(module)

      


        Gets the typescript_field_names as a map, or empty map if not available.



    


    
      
        has_field_constraints?(constraints)

      


        Checks if constraints include non-empty field definitions.



    


    
      
        has_typescript_field_names?(module)

      


        Checks if a module has a typescript_field_names/0 callback.



    


    
      
        is_ash_type?(module)

      


        Checks if a type is an Ash type module.



    


    
      
        is_custom_type?(type)

      


        Checks if a type is a custom Ash type with a typescript_type_name callback.



    


    
      
        is_embedded_resource?(module)

      


        Checks if a module is an embedded Ash resource.



    


    
      
        is_primitive_type?(type)

      


        Checks if a type is a primitive Ash type (not a complex or composite type).



    


    
      
        is_resource_instance_of?(constraints)

      


        Checks if constraints specify an instance_of that is an Ash resource.



    


    
      
        unwrap_new_type(type, constraints)

      


        Recursively unwraps Ash.Type.NewType to get the underlying type and constraints.



    





      


      
        Functions


        


  
    
      
    
    
      build_reverse_field_names_map(ts_field_names)



        
          
        

    

  


  

Builds a reverse mapping from client names to internal names.
Can take either a map of field names or a module with typescript_field_names/0.
Examples
iex> AshTypescript.TypeSystem.Introspection.build_reverse_field_names_map(%{is_active?: "isActive"})
%{"isActive" => :is_active?}

iex> AshTypescript.TypeSystem.Introspection.build_reverse_field_names_map(MyApp.TaskStats)
%{"isActive" => :is_active?, "meta1" => :meta_1}

  



  
    
      
    
    
      get_field_spec_type(field_specs, field_name)



        
          
        

    

  


  

Gets the type and constraints for a field from field specs.
Examples
iex> specs = [name: [type: :string], age: [type: :integer]]
iex> AshTypescript.TypeSystem.Introspection.get_field_spec_type(specs, :name)
{:string, []}

iex> AshTypescript.TypeSystem.Introspection.get_field_spec_type(specs, :unknown)
{nil, []}

  



  
    
      
    
    
      get_inner_type(type)



        
          
        

    

  


  

Extracts the inner type from an array type.
Examples
iex> AshTypescript.TypeSystem.Introspection.get_inner_type({:array, Ash.Type.String})
Ash.Type.String

iex> AshTypescript.TypeSystem.Introspection.get_inner_type(Ash.Type.String)
Ash.Type.String

  



  
    
      
    
    
      get_typescript_field_names_map(module)



        
          
        

    

  


  

Gets the typescript_field_names as a map, or empty map if not available.
Examples
iex> AshTypescript.TypeSystem.Introspection.get_typescript_field_names_map(MyApp.TaskStats)
%{is_active?: "isActive", meta_1: "meta1"}

  



  
    
      
    
    
      has_field_constraints?(constraints)



        
          
        

    

  


  

Checks if constraints include non-empty field definitions.
Examples
iex> AshTypescript.TypeSystem.Introspection.has_field_constraints?([fields: [name: [type: :string]]])
true

iex> AshTypescript.TypeSystem.Introspection.has_field_constraints?([fields: []])
false

  



  
    
      
    
    
      has_typescript_field_names?(module)



        
          
        

    

  


  

Checks if a module has a typescript_field_names/0 callback.
Examples
iex> AshTypescript.TypeSystem.Introspection.has_typescript_field_names?(MyApp.TaskStats)
true

iex> AshTypescript.TypeSystem.Introspection.has_typescript_field_names?(Ash.Type.String)
false

  



  
    
      
    
    
      is_ash_type?(module)



        
          
        

    

  


  

Checks if a type is an Ash type module.
Examples
iex> AshTypescript.TypeSystem.Introspection.is_ash_type?(Ash.Type.String)
true

iex> AshTypescript.TypeSystem.Introspection.is_ash_type?(MyApp.CustomType)
true

iex> AshTypescript.TypeSystem.Introspection.is_ash_type?(:string)
false

  



  
    
      
    
    
      is_custom_type?(type)



        
          
        

    

  


  

Checks if a type is a custom Ash type with a typescript_type_name callback.
Custom types are Ash types that define a typescript_type_name/0 callback
to specify their TypeScript representation.
Examples
iex> AshTypescript.TypeSystem.Introspection.is_custom_type?(MyApp.MyCustomType)
true

iex> AshTypescript.TypeSystem.Introspection.is_custom_type?(Ash.Type.String)
false

  



  
    
      
    
    
      is_embedded_resource?(module)



        
          
        

    

  


  

Checks if a module is an embedded Ash resource.
Examples
iex> AshTypescript.TypeSystem.Introspection.is_embedded_resource?(MyApp.Accounts.Address)
true

iex> AshTypescript.TypeSystem.Introspection.is_embedded_resource?(MyApp.Accounts.User)
false

  



  
    
      
    
    
      is_primitive_type?(type)



        
          
        

    

  


  

Checks if a type is a primitive Ash type (not a complex or composite type).
Primitive types include basic types like String, Integer, Boolean, Date, UUID, etc.
Examples
iex> AshTypescript.TypeSystem.Introspection.is_primitive_type?(Ash.Type.String)
true

iex> AshTypescript.TypeSystem.Introspection.is_primitive_type?(Ash.Type.Union)
false

  



  
    
      
    
    
      is_resource_instance_of?(constraints)



        
          
        

    

  


  

Checks if constraints specify an instance_of that is an Ash resource.
Examples
iex> AshTypescript.TypeSystem.Introspection.is_resource_instance_of?([instance_of: MyApp.Todo])
true

iex> AshTypescript.TypeSystem.Introspection.is_resource_instance_of?([])
false

  



  
    
      
    
    
      unwrap_new_type(type, constraints)



        
          
        

    

  


  

Recursively unwraps Ash.Type.NewType to get the underlying type and constraints.
When a type is wrapped in one or more NewType wrappers, this function
recursively unwraps them until it reaches the base type. If the NewType
has a typescript_field_names/0 callback and the constraints don't already
have an instance_of key, it will add the NewType module as instance_of
to preserve the reference for field name mapping.
Parameters
	type - The type to unwrap (e.g., MyApp.CustomType)
	constraints - The constraints for the type

Returns
A tuple {unwrapped_type, unwrapped_constraints} where:
	unwrapped_type is the final underlying type after all NewType unwrapping
	unwrapped_constraints are the final constraints, potentially augmented with instance_of

Examples
iex> # Simple NewType with typescript_field_names
iex> unwrap_new_type(MyApp.TaskStats, [])
{Ash.Type.Struct, [fields: [...], instance_of: MyApp.TaskStats]}

iex> # Nested NewTypes (outermost with callback wins)
iex> unwrap_new_type(MyApp.Wrapper, [])
{Ash.Type.String, [max_length: 100, instance_of: MyApp.Wrapper]}

iex> # Non-NewType (returns unchanged)
iex> unwrap_new_type(Ash.Type.String, [max_length: 50])
{Ash.Type.String, [max_length: 50]}

  


        

      


  

    
AshTypescript.TypedChannel 
    



      
Standalone Spark DSL for typed Phoenix channel event subscriptions from
Ash PubSub publications.
Declares which publications a channel intercepts, enabling AshTypescript to
generate typed TypeScript payload types and a subscription helper for each
channel. The developer owns authorization (via join/3).
The module using this DSL must also be a Phoenix channel (use Phoenix.Channel) — a compile warning is emitted otherwise. For every
declared event, an intercept and a handle_out/3 clause are injected that
format the broadcast payload with the configured output_field_formatter
(via AshTypescript.TypedChannel.PayloadFormatter) before pushing, so the
wire payload matches the generated TypeScript types. Note that intercepting
disables Phoenix's fastlane optimization for those events (see
Phoenix.Channel.intercept/1).
Publications should use transform :some_calc to reference a resource
calculation. When the calculation uses :auto typing, Ash automatically
derives the returns type from the expression, giving AshTypescript the
type information it needs without manual returns declarations. You can
also use explicit returns: with an anonymous function transform.
Register typed channels in application config:
config :ash_typescript,
  typed_channels: [MyApp.OrgAdminChannel]
Usage
# Resource with calculation transforms (recommended)
defmodule MyApp.Post do
  use Ash.Resource, notifiers: [Ash.Notifier.PubSub]

  pub_sub do
    module MyApp.Endpoint
    prefix "posts"

    publish :create, [:id], event: "post_created", public?: true, transform: :post_summary
    publish :update, [:id], event: "post_updated", public?: true, transform: :post_summary
  end

  calculations do
    calculate :post_summary, :auto, expr(%{id: id, title: title}) do
      public? true
    end
  end
end

# Channel definition — the module must also be a Phoenix channel
defmodule MyAppWeb.OrgAdminChannel do
  use Phoenix.Channel
  use AshTypescript.TypedChannel

  typed_channel do
    topic "org_admin:*"

    resource MyApp.Post do
      publish :post_created
      publish :post_updated
    end

    resource MyApp.Comment do
      publish :comment_created
    end
  end

  @impl true
  def join("org_admin:" <> _org_id, _payload, socket) do
    {:ok, socket}
  end
end
Options
	:extensions (list of module that adopts Spark.Dsl.Extension) - A list of DSL extensions to add to the Spark.Dsl

	:otp_app (atom/0) - The otp_app to use for any application configurable options

	:fragments (list of module/0) - Fragments to include in the Spark.Dsl. See the fragments guide for more.



      




  

    
AshTypescript.TypedChannel.Codegen 
    



      
Generates TypeScript types and functions for typed channel event subscriptions.
For each declared event in a typed channel module, introspects the matching
Ash PubSub publication's returns type (auto-derived via transform :calc
or explicitly set) and maps it to a TypeScript type.
Generated Output
Types (emitted into ash_types.ts):
// Branded channel type — only creatable via createOrgChannel
export type OrgChannel = {
  readonly __channelType: "OrgChannel";
  on(event: string, callback: (payload: unknown) => void): number;
  off(event: string, ref: number): void;
  join(timeout?: number): unknown;
  leave(timeout?: number): unknown;
};

// Payload types
export type ItemCreatedPayload = string;

// Events map
export type OrgChannelEvents = { item_created: ItemCreatedPayload; };

// Utility types for onOrgChannelMessages / unsubscribeOrgChannel
export type OrgChannelHandlers = { ... };
export type OrgChannelRefs = { ... };
Functions (emitted into the typed channels output file, e.g. ash_typed_channels.ts):
// Factory — the only way to obtain an OrgChannel
export function createOrgChannel(socket, suffix: string): OrgChannel { ... }

// Single-event subscription
export function onOrgChannelMessage<E extends keyof OrgChannelEvents>(
  channel: OrgChannel, event: E, handler: ...
): number { ... }

// Multi-event subscription
export function onOrgChannelMessages(channel: OrgChannel, handlers: OrgChannelHandlers): OrgChannelRefs { ... }

// Cleanup
export function unsubscribeOrgChannel(channel: OrgChannel, refs: OrgChannelRefs): void { ... }

      


      
        Summary


  
    Functions
  


    
      
        generate_all_channel_functions(channel_entries)

      


        Generates TypeScript subscription helper functions for all configured typed channel modules.



    


    
      
        generate_all_channel_types(channel_entries)

      


        Generates TypeScript type declarations for all configured typed channel modules.



    


    
      
        generate_channel_functions(channel_module, topic \\ nil)

      


        Generates TypeScript subscription helper functions for a single typed channel module.



    


    
      
        generate_channel_types(channel_module, topic \\ nil)

      


        Generates TypeScript type declarations for a single typed channel module.



    





      


      
        Functions


        


  
    
      
    
    
      generate_all_channel_functions(channel_entries)



        
          
        

    

  


  

      

          @spec generate_all_channel_functions([{module(), String.t()}]) :: String.t()


      


Generates TypeScript subscription helper functions for all configured typed channel modules.
Accepts a list of {module, topic} tuples. Emits, per channel:
	createOrgChannel factory (uses the topic pattern to construct the Phoenix topic string)
	onOrgChannelMessage single-event subscription
	onOrgChannelMessages multi-event subscription
	unsubscribeOrgChannel cleanup

Returns only the function bodies without import statements. The caller is
responsible for prepending imports from ash_types.ts.

  



  
    
      
    
    
      generate_all_channel_types(channel_entries)



        
          
        

    

  


  

      

          @spec generate_all_channel_types([{module(), String.t()}]) :: String.t()


      


Generates TypeScript type declarations for all configured typed channel modules.
Accepts a list of {module, topic} tuples. The topic (e.g. "org:*") is used
to generate a branded OrgChannel type that prevents mixing channel instances.
Emits:
	Deduplicated payload type aliases
	Per-channel branded type, events map, handlers type, and refs type

Subscription helper functions are NOT included — use generate_all_channel_functions/1.

  



    

  
    
      
    
    
      generate_channel_functions(channel_module, topic \\ nil)



        
          
        

    

  


  

      

          @spec generate_channel_functions(module(), String.t() | nil) :: String.t()


      


Generates TypeScript subscription helper functions for a single typed channel module.
The optional topic causes a create* factory to be emitted and function
signatures to use the branded channel type instead of a structural type.

  



    

  
    
      
    
    
      generate_channel_types(channel_module, topic \\ nil)



        
          
        

    

  


  

      

          @spec generate_channel_types(module(), String.t() | nil) :: String.t()


      


Generates TypeScript type declarations for a single typed channel module.
The optional topic (e.g. "org:*") causes a branded OrgChannel type to be
emitted. Without a topic only payload aliases, the events map, and utility types
are emitted — useful for isolated unit tests.

  


        

      


  

    
AshTypescript.TypedChannel.Dsl 
    



      
Spark DSL extension for defining typed Phoenix channel event subscriptions.
Declares which Ash PubSub publications a channel intercepts. For each declared
event, AshTypescript reads the publication's returns type and generates a
typed TypeScript payload type. An event map and typed subscription helper are
also generated for the channel.
The module must also be a Phoenix channel (use Phoenix.Channel) — the
declared events are automatically intercepted so their payloads can be
formatted with the configured output_field_formatter before reaching the
client (see AshTypescript.TypedChannel.Interception). A compile warning is
emitted when use Phoenix.Channel is missing.
The recommended way to get typed payloads is to use transform :some_calc on
publications, pointing to a resource calculation with :auto typing. Ash
auto-derives the returns type from the calculation expression. You can also
use explicit returns: with an anonymous function transform.
Usage
defmodule MyAppWeb.OrgAdminChannel do
  use Phoenix.Channel
  use AshTypescript.TypedChannel

  @impl true
  def join("org_admin:" <> org_id, _payload, socket) do
    {:ok, socket}
  end

  typed_channel do
    resource MyApp.Post do
      publish :post_created
      publish :post_updated
    end

    resource MyApp.Comment do
      publish :comment_created
    end
  end
end

      


      
        Summary


  
    Functions
  


    
      
        typed_channel(body)

      


    





      


      
        Functions


        


  
    
      
    
    
      typed_channel(body)


        (macro)


        
          
        

    

  


  


  


        

      


  

    
AshTypescript.TypedChannel.Dsl.ChannelResource 
    



      
Represents an Ash resource whose publications are subscribed to.

      




  

    
AshTypescript.TypedChannel.Dsl.Publication 
    



      
Represents a declared channel event subscription.

      




  

    
AshTypescript.TypedChannel.Info 
    



      
Provides introspection functions for AshTypescript.TypedChannel configuration
and for the Ash.Notifier.PubSub publications typed channels reference.

      


      
        Summary


  
    Functions
  


    
      
        find_publication(resource, event)

      


        Finds the Ash.Notifier.PubSub publication matching event.



    


    
      
        typed_channel(dsl_or_extended)

      


        typed_channel DSL entities



    


    
      
        typed_channel?(module)

      


        Whether or not a given module uses the AshTypescript.TypedChannel DSL.



    


    
      
        typed_channel_options(dsl_or_extended)

      


        typed_channel DSL options



    


    
      
        typed_channel_topic(dsl_or_extended)

      


        The Phoenix channel topic pattern (e.g. "org:*").



    


    
      
        typed_channel_topic!(dsl_or_extended)

      


        The Phoenix channel topic pattern (e.g. "org:*").



    





      


      
        Functions


        


  
    
      
    
    
      find_publication(resource, event)



        
          
        

    

  


  

      

          @spec find_publication(module() | [struct()], String.t()) :: struct() | nil


      


Finds the Ash.Notifier.PubSub publication matching event.
Accepts either the resource module or an already-fetched publication list.
Matching falls back to the action name for publications with no event:.

  



  
    
      
    
    
      typed_channel(dsl_or_extended)



        
          
        

    

  


  

      

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


      


typed_channel DSL entities

  



  
    
      
    
    
      typed_channel?(module)



        
          
        

    

  


  

      

          @spec typed_channel?(module()) :: boolean()


      


Whether or not a given module uses the AshTypescript.TypedChannel DSL.

  



  
    
      
    
    
      typed_channel_options(dsl_or_extended)



        
          
        

    

  


  

      

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


      


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

  



  
    
      
    
    
      typed_channel_topic(dsl_or_extended)



        
          
        

    

  


  

      

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


      


The Phoenix channel topic pattern (e.g. "org:*").

  



  
    
      
    
    
      typed_channel_topic!(dsl_or_extended)



        
          
        

    

  


  

      

          @spec typed_channel_topic!(dsl_or_extended :: module() | map()) ::
  String.t() | no_return()


      


The Phoenix channel topic pattern (e.g. "org:*").

  


        

      


  

    
AshTypescript.TypedChannel.Interception 
    



      
Compile-time injection of Phoenix channel event interception for typed
channels.
use AshTypescript.TypedChannel arranges (via Spark's
handle_before_compile/1) for inject/0 to expand in the channel module
right before compilation. When the module is also a Phoenix.Channel, the
injected code registers every declared typed-channel event as an intercepted
event and defines handle_out/3 clauses that format the broadcast payload
through AshTypescript.TypedChannel.PayloadFormatter before pushing — so
the wire format matches the generated TypeScript payload types.
Events the module already handles with its own handle_out/3 clause are left
alone — the developer's clause owns the push for those events.
When the module is not a Phoenix.Channel, a compile warning is emitted
instead: the typed channel DSL only has meaning for the module that actually
serves the channel topic.
Interception disables Phoenix's fastlane for the declared events (payloads
are encoded per subscriber instead of once per broadcast) — the standard
cost of Phoenix.Channel.intercept/1.

      




  

    
AshTypescript.TypedChannel.PayloadFormatter 
    



      
Formats typed channel payloads at the websocket boundary.
Ash PubSub broadcasts carry the publication's transform result verbatim
(snake_case atom keys), while the generated TypeScript payload types use the
configured output_field_formatter — so without intervention the types would
not match the wire for multi-word fields.
The interception code injected by use AshTypescript.TypedChannel (see
AshTypescript.TypedChannel.Interception) routes intercepted events through
this module, which formats the payload with the same type-driven
ValueFormatter the RPC pipeline uses before pushing to the client.

      


      
        Summary


  
    Functions
  


    
      
        format_payload(resource, event, payload)

      


        Formats a broadcast payload for the client using the publication's returns
type and the configured output_field_formatter.



    


    
      
        push_formatted(socket, resource, event, payload)

      


        Formats payload according to the publication's returns type and pushes
it to the socket under event.



    





      


      
        Functions


        


  
    
      
    
    
      format_payload(resource, event, payload)



        
          
        

    

  


  

      

          @spec format_payload(module(), String.t(), term()) :: term()


      


Formats a broadcast payload for the client using the publication's returns
type and the configured output_field_formatter.
Returns the payload unchanged when the resource has no publication matching
event or the publication declares no returns type.

  



  
    
      
    
    
      push_formatted(socket, resource, event, payload)



        
          
        

    

  


  

      

          @spec push_formatted(Phoenix.Socket.t(), module(), String.t(), term()) :: :ok


      


Formats payload according to the publication's returns type and pushes
it to the socket under event.

  


        

      


  

    
AshTypescript.TypedChannel.Verifiers.VerifyTypedChannel 
    



      
Verifies that typed channel configurations are valid.
Checks:
	All declared events exist as publications on their respective resources.
	Event names are unique across all resources in the channel.
	Publications are marked public?: true (warning if not).
	Publications have returns set — either auto-derived via transform :calc
or explicitly declared (warning if not — TypeScript type falls back to unknown).

Checks 1 and 2 are hard errors. Checks 3 and 4 write to stderr and are each
gated by an application-level toggle (mirroring VerifyRpcWarnings):
	config :ash_typescript, warn_on_non_public_publications: true (default)
	config :ash_typescript, warn_on_missing_channel_returns: true (default)

Checks 3 and 4 deliberately use IO.puts(:stderr, ...) rather than IO.warn/1.
This verifier runs during compilation of the channel module, where IO.warn/1
would register a compiler diagnostic and so fail mix compile --warnings-as-errors. A non-public? publication or a missing returns may
well be intentional, so it must not break the build.

      




  

    
AshTypescript.TypedController 
    



      
Standalone Spark DSL for defining typed controller routes.
Generates TypeScript path helper functions and a thin Phoenix controller
from routes configured in the DSL. This is completely independent from
Ash.Resource — routes contain colocated arguments and handler functions.
Usage
defmodule MyApp.Session do
  use AshTypescript.TypedController

  typed_controller do
    module_name MyAppWeb.SessionController

    route :login do
      method :post
      run fn conn, params -> Plug.Conn.send_resp(conn, 200, "OK") end
      argument :code, :string, allow_nil?: false
    end

    route :auth do
      method :get
      run fn conn, _params -> Plug.Conn.send_resp(conn, 200, "Auth") end
    end
  end
end
Options
	:extensions (list of module that adopts Spark.Dsl.Extension) - A list of DSL extensions to add to the Spark.Dsl

	:otp_app (atom/0) - The otp_app to use for any application configurable options

	:fragments (list of module/0) - Fragments to include in the Spark.Dsl. See the fragments guide for more.



      




  

    
AshTypescript.TypedController.Codegen 
    



      
Entry point for TypeScript path helper code generation.
Orchestrates the generation of TypeScript path helper functions
from typed controller routes configured in the DSL.

      


      
        Summary


  
    Functions
  


    
      
        collect_route_exports(route_infos)

      


        Collects all exports for a list of route infos (for namespace re-export files).



    


    
      
        collect_route_valibot_schemas(opts \\ [])

      


        Collects all per-route Valibot schemas from typed controller routes.



    


    
      
        collect_route_zod_schemas(opts \\ [])

      


        Collects all per-route Zod schemas from typed controller routes.



    


    
      
        generate_controller_content(opts)

      


        Generates typed controller TypeScript content for the multi-file architecture.



    


    
      
        generate_controller_namespace_reexport_content(namespace, route_infos, routes_file_path, zod_file_path, valibot_file_path \\ nil)

      


        Generates a namespace re-export file for the given namespace and route infos.



    


    
      
        get_routes_by_namespace(opts \\ [])

      


        Groups route infos by resolved namespace.



    


    
      
        route_valibot_schema_name(route, scope_prefix)

      


        Returns the exported Valibot schema name for a route, honoring the route's
valibot_schema_name override.



    


    
      
        route_zod_schema_name(route, scope_prefix)

      


        Returns the exported Zod schema name for a route, honoring the route's
zod_schema_name override.



    





      


      
        Functions


        


  
    
      
    
    
      collect_route_exports(route_infos)



        
          
        

    

  


  

Collects all exports for a list of route infos (for namespace re-export files).
Returns a list of {name, kind} tuples where kind is :value, :type, :zod_value,
or :valibot_value.

  



    

  
    
      
    
    
      collect_route_valibot_schemas(opts \\ [])



        
          
        

    

  


  

Collects all per-route Valibot schemas from typed controller routes.
Returns a list of Valibot schema strings (one per mutation route that has non-path arguments).
These are meant to be passed to SharedSchemaGenerator as :additional_schemas.

  



    

  
    
      
    
    
      collect_route_zod_schemas(opts \\ [])



        
          
        

    

  


  

Collects all per-route Zod schemas from typed controller routes.
Returns a list of Zod schema strings (one per mutation route that has non-path arguments).
These are meant to be passed to SharedSchemaGenerator as :additional_schemas.

  



  
    
      
    
    
      generate_controller_content(opts)



        
          
        

    

  


  

Generates typed controller TypeScript content for the multi-file architecture.
This generates the controller routes file with imports from shared types file.
No inline types, no Zod schemas — those live in ash_types.ts and ash_zod.ts.
Parameters
	opts - Options keyword list:	:router - Phoenix router module
	:import_paths - %{types: path} for import resolution (types only, no Zod)




  



    

  
    
      
    
    
      generate_controller_namespace_reexport_content(namespace, route_infos, routes_file_path, zod_file_path, valibot_file_path \\ nil)



        
          
        

    

  


  

Generates a namespace re-export file for the given namespace and route infos.
Used by the Orchestrator to generate namespace files with proper import paths.

  



    

  
    
      
    
    
      get_routes_by_namespace(opts \\ [])



        
          
        

    

  


  

Groups route infos by resolved namespace.
Returns a map of %{namespace => [route_info]} where namespace is a string or nil.

  



  
    
      
    
    
      route_valibot_schema_name(route, scope_prefix)



        
          
        

    

  


  

Returns the exported Valibot schema name for a route, honoring the route's
valibot_schema_name override.
Single source of truth for the name — used by RouteRenderer.render_valibot_schema/1
(the export itself), collect_route_exports/1 (namespace re-exports), and
JsonManifestGenerator (the advertised name), so they cannot drift.

  



  
    
      
    
    
      route_zod_schema_name(route, scope_prefix)



        
          
        

    

  


  

Returns the exported Zod schema name for a route, honoring the route's
zod_schema_name override.
Single source of truth for the name — used by RouteRenderer.render_zod_schema/1
(the export itself), collect_route_exports/1 (namespace re-exports), and
JsonManifestGenerator (the advertised name), so they cannot drift.

  


        

      


  

    
AshTypescript.TypedController.Codegen.RouteConfigCollector 
    



      
Discovers all TypedController modules from application configuration.

      


      
        Summary


  
    Functions
  


    
      
        get_controller_namespace(module)

      


        Gets the controller-level namespace for a typed controller module.



    


    
      
        get_typed_controllers()

      


        Gets all typed controllers from configuration.



    


    
      
        resolve_route_namespace(route, controller_module)

      


        Resolves the namespace for a route.



    





      


      
        Functions


        


  
    
      
    
    
      get_controller_namespace(module)



        
          
        

    

  


  

Gets the controller-level namespace for a typed controller module.

  



  
    
      
    
    
      get_typed_controllers()



        
          
        

    

  


  

Gets all typed controllers from configuration.
Returns a list of tuples: {source_module, controller_module, routes}
where routes is a list of Route structs.

  



  
    
      
    
    
      resolve_route_namespace(route, controller_module)



        
          
        

    

  


  

Resolves the namespace for a route.
Namespace precedence: route > controller.
Returns nil if no namespace is configured at any level.

  


        

      


  

    
AshTypescript.TypedController.Codegen.RouteRenderer 
    



      
Generates TypeScript functions for typed controller routes.
	GET routes generate path helper functions.
	Mutation routes (POST/PATCH/PUT/DELETE) generate typed action functions
with input types derived from route arguments.


      


      
        Summary


  
    Functions
  


    
      
        render_no_zod(route_info, opts \\ [])

      


        Renders TypeScript code for a single route without Zod schema.



    


    
      
        render_valibot_schema(route_info)

      


        Renders the Valibot schema for a route's input.



    


    
      
        render_zod_schema(route_info)

      


        Renders the Zod schema for a route's input.



    





      


      
        Functions


        


    

  
    
      
    
    
      render_no_zod(route_info, opts \\ [])



        
          
        

    

  


  

Renders TypeScript code for a single route without Zod schema.
Same as render/1 but skips Zod schema generation (for split-file mode
where Zod schemas live in ash_zod.ts).
Options
	:has_base_path - When true, prefixes all URL expressions with ${_basePath}


  



  
    
      
    
    
      render_valibot_schema(route_info)



        
          
        

    

  


  

Renders the Valibot schema for a route's input.
Returns an empty string for routes without non-path arguments,
or when Valibot schema generation is disabled.

  



  
    
      
    
    
      render_zod_schema(route_info)



        
          
        

    

  


  

Renders the Zod schema for a route's input.
Returns an empty string for routes without non-path arguments,
or when Zod schema generation is disabled.

  


        

      


  

    
AshTypescript.TypedController.Codegen.RouterIntrospector 
    



      
Introspects a Phoenix Router to match routes to generated controllers.
Uses Router.__routes__/0 to discover the actual URL paths for
controller actions generated by the TypedController extension.
When a controller is mounted at multiple scopes, each mount produces
a separate path helper function. The scopes must use as: options
to provide unique Phoenix helper names for disambiguation.

      


      
        Summary


  
    Functions
  


    
      
        introspect(router_module, routes_config)

      


        Gets route information by matching router entries to DSL-configured routes.



    





      


      
        Functions


        


  
    
      
    
    
      introspect(router_module, routes_config)



        
          
        

    

  


  

Gets route information by matching router entries to DSL-configured routes.
Returns a list of matched route info maps. When a controller action is
mounted at multiple paths, returns one entry per mount with a scope_prefix
derived from the Phoenix helper name.
%{
  source_module: source_module,
  controller: controller_module,
  route: %Route{},
  path: "/admin/pages/:id",
  method: :get,
  path_params: [:id],
  scope_prefix: "admin"  # nil when single mount
}
Raises if a controller action is mounted at multiple paths but the scopes
don't have unique as: options (making disambiguation impossible).

  


        

      


  

    
AshTypescript.TypedController.Codegen.TypescriptStatic 
    



      
Generates static TypeScript code for typed controller routes.
This includes:
	Import statements (Zod, custom imports)
	Hook context type definitions
	TypedControllerConfig interface
	executeTypedControllerRequest helper function


      


      
        Summary


  
    Functions
  


    
      
        generate_base_path_variable(base_path)

      


        Generates a _basePath constant when a base path is configured.



    


    
      
        generate_static_code(opts \\ [])

      


        Generates all static TypeScript code for typed controller routes.



    





      


      
        Functions


        


  
    
      
    
    
      generate_base_path_variable(base_path)



        
          
        

    

  


  

Generates a _basePath constant when a base path is configured.
Returns an empty string when the base path is "" (default).

  



    

  
    
      
    
    
      generate_static_code(opts \\ [])



        
          
        

    

  


  

Generates all static TypeScript code for typed controller routes.
Returns a string containing imports, config interface, and helper function.
Only generates content when typed_controller_mode() == :full.
Options
	:skip_zod - When true, omits the Zod import (for split-file mode)


  


        

      


  

    
AshTypescript.TypedController.Dsl 
    



      
Spark DSL extension for defining typed controller routes.
This extension generates TypeScript path helper functions and a thin Phoenix
controller from routes configured in the DSL. Unlike AshTypescript.ControllerResource,
this is a standalone Spark DSL — not attached to Ash.Resource.
Routes contain colocated arguments and handler functions (inline closures or
handler modules implementing AshTypescript.TypedController.Route).
Usage
Three syntaxes are supported for defining routes:
defmodule MyApp.Session do
  use AshTypescript.TypedController

  typed_controller do
    module_name MyAppWeb.SessionController

    # Verb shortcut (preferred)
    post :login do
      run fn conn, params -> Plug.Conn.send_resp(conn, 200, "OK") end
      argument :code, :string, allow_nil?: false
      argument :remember_me, :boolean
    end

    # Positional method arg
    route :auth, :get do
      run fn conn, _params -> Plug.Conn.send_resp(conn, 200, "Auth") end
    end

    # Method defaults to :get when omitted
    route :home do
      run fn conn, _params -> Plug.Conn.send_resp(conn, 200, "Home") end
    end
  end
end

      


      
        Summary


  
    Functions
  


    
      
        typed_controller(body)

      


    





      


      
        Functions


        


  
    
      
    
    
      typed_controller(body)


        (macro)


        
          
        

    

  


  


  


        

      


  

    
AshTypescript.TypedController.Dsl.Route 
    



      
Struct representing a route configuration.
Defines a controller action with its HTTP method, handler, and arguments.

      




  

    
AshTypescript.TypedController.Dsl.RouteArgument 
    



      
Struct representing a route argument configuration.

      




  

    
AshTypescript.TypedController.Info 
    



      
Provides introspection functions for AshTypescript.TypedController configuration.

      


      
        Summary


  
    Functions
  


    
      
        typed_controller(dsl_or_extended)

      


        typed_controller DSL entities



    


    
      
        typed_controller?(module)

      


        Whether or not a given module uses the AshTypescript.TypedController DSL



    


    
      
        typed_controller_module_name(dsl_or_extended)

      


        The module name for the generated Phoenix controller (e.g. MyAppWeb.SessionController)



    


    
      
        typed_controller_module_name!(dsl_or_extended)

      


        The module name for the generated Phoenix controller (e.g. MyAppWeb.SessionController)



    


    
      
        typed_controller_namespace(dsl_or_extended)

      


        Default namespace (filename) for all routes in this controller. Can be overridden per-route.



    


    
      
        typed_controller_namespace!(dsl_or_extended)

      


        Default namespace (filename) for all routes in this controller. Can be overridden per-route.



    


    
      
        typed_controller_options(dsl_or_extended)

      


        typed_controller DSL options



    





      


      
        Functions


        


  
    
      
    
    
      typed_controller(dsl_or_extended)



        
          
        

    

  


  

      

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


      


typed_controller DSL entities

  



  
    
      
    
    
      typed_controller?(module)



        
          
        

    

  


  

      

          @spec typed_controller?(module()) :: boolean()


      


Whether or not a given module uses the AshTypescript.TypedController DSL

  



  
    
      
    
    
      typed_controller_module_name(dsl_or_extended)



        
          
        

    

  


  

      

          @spec typed_controller_module_name(dsl_or_extended :: module() | map()) ::
  {:ok, atom()} | :error


      


The module name for the generated Phoenix controller (e.g. MyAppWeb.SessionController)

  



  
    
      
    
    
      typed_controller_module_name!(dsl_or_extended)



        
          
        

    

  


  

      

          @spec typed_controller_module_name!(dsl_or_extended :: module() | map()) ::
  atom() | no_return()


      


The module name for the generated Phoenix controller (e.g. MyAppWeb.SessionController)

  



  
    
      
    
    
      typed_controller_namespace(dsl_or_extended)



        
          
        

    

  


  

      

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


      


Default namespace (filename) for all routes in this controller. Can be overridden per-route.

  



  
    
      
    
    
      typed_controller_namespace!(dsl_or_extended)



        
          
        

    

  


  

      

          @spec typed_controller_namespace!(dsl_or_extended :: module() | map()) ::
  String.t() | no_return()


      


Default namespace (filename) for all routes in this controller. Can be overridden per-route.

  



  
    
      
    
    
      typed_controller_options(dsl_or_extended)



        
          
        

    

  


  

      

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


      


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

  


        

      


  

    
AshTypescript.TypedController.RequestHandler 
    



      
Handles request lifecycle for typed controller routes.
Normalizes params (camelCase → snake_case), extracts and casts declared
arguments using Ash.Type.cast_input/3, validates required arguments,
then dispatches to the route handler (inline fn/2 or module implementing
AshTypescript.TypedController.Route).
Only declared arguments are passed to the handler — undeclared params
are dropped. If any required argument is missing or any cast fails,
a 422 error response is returned without invoking the handler.
Error Shape
Errors use the same shape as RPC errors (AshTypescript.Rpc.Error), so a
client can handle both with one code path:
%{
  type: "required",
  message: "is required",
  short_message: "Required field",
  vars: %{field: "code"},
  fields: ["code"],
  path: []
}
message keeps its %{var} placeholders and vars carries the values, as
in RPC — interpolation is left to the client. All keys are run through the
configured output_field_formatter before being sent.

      


      
        Summary


  
    Functions
  


    
      
        handle(conn, source_module, route_name, params)

      


        Handles a route request by extracting, casting, and validating arguments,
then dispatching to the configured handler.



    





      


      
        Functions


        


  
    
      
    
    
      handle(conn, source_module, route_name, params)



        
          
        

    

  


  

Handles a route request by extracting, casting, and validating arguments,
then dispatching to the configured handler.

  


        

      


  

    
AshTypescript.TypedController.Route behaviour
    



      
Behaviour for typed controller route handlers.
Implement this behaviour for handler modules passed to run: in the DSL.
The handler receives the conn and a map of normalized params, and must
return a %Plug.Conn{}.
Example
defmodule MyApp.LoginHandler do
  @behaviour AshTypescript.TypedController.Route

  @impl true
  def run(conn, params) do
    # Handle login...
    Plug.Conn.send_resp(conn, 200, "OK")
  end
end
Then in the DSL:
route :login, method: :post, run: MyApp.LoginHandler do
  argument :code, :string, allow_nil?: false
end

      


      
        Summary


  
    Callbacks
  


    
      
        run(t, map)

      


    





      


      
        Callbacks


        


  
    
      
    
    
      run(t, map)



        
          
        

    

  


  

      

          @callback run(Plug.Conn.t(), map()) :: Plug.Conn.t()


      



  


        

      


  

    
AshTypescript.TypedController.Transformers.FoldArgumentConstraints 
    



      
Validates and folds each route argument's constraints against the argument
type's constraint schema, exactly like Ash does for resource attributes and
action arguments.
This normalizes route arguments to the same shape as manifest inputs at the
source: type constraint defaults (e.g. allow_empty?: false, trim?: true
for strings) are made explicit, so every downstream consumer — the request
handler's constraint application, TS type mapping, and the shared Zod/
Valibot field composition in SchemaCore — sees identical data regardless
of whether a field originated from an RPC action or a typed controller.
Invalid constraints (typos, wrong option types) become compile-time errors,
matching Ash's behavior for resource arguments.

      


      
        Summary


  
    Functions
  


    
      
        after?(_)

      


        Callback implementation for Spark.Dsl.Transformer.after?/1.



    


    
      
        after_compile?()

      


        Callback implementation for Spark.Dsl.Transformer.after_compile?/0.



    





      


      
        Functions


        


  
    
      
    
    
      after?(_)



        
          
        

    

  


  

Callback implementation for Spark.Dsl.Transformer.after?/1.

  



  
    
      
    
    
      after_compile?()



        
          
        

    

  


  

Callback implementation for Spark.Dsl.Transformer.after_compile?/0.

  


        

      


  

    
AshTypescript.TypedController.Transformers.GenerateController 
    



      
Spark transformer that generates a Phoenix controller module at compile time.
Each route in the DSL becomes a controller action that delegates to
AshTypescript.TypedController.RequestHandler.handle/4.

      


      
        Summary


  
    Functions
  


    
      
        after?(_)

      


        Callback implementation for Spark.Dsl.Transformer.after?/1.



    


    
      
        after_compile?()

      


        Callback implementation for Spark.Dsl.Transformer.after_compile?/0.



    


    
      
        before?(_)

      


        Callback implementation for Spark.Dsl.Transformer.before?/1.



    


    
      
        transform(dsl_state)

      


        Callback implementation for Spark.Dsl.Transformer.transform/1.



    





      


      
        Functions


        


  
    
      
    
    
      after?(_)



        
          
        

    

  


  

Callback implementation for Spark.Dsl.Transformer.after?/1.

  



  
    
      
    
    
      after_compile?()



        
          
        

    

  


  

Callback implementation for Spark.Dsl.Transformer.after_compile?/0.

  



  
    
      
    
    
      before?(_)



        
          
        

    

  


  

Callback implementation for Spark.Dsl.Transformer.before?/1.

  



  
    
      
    
    
      transform(dsl_state)



        
          
        

    

  


  

Callback implementation for Spark.Dsl.Transformer.transform/1.

  


        

      


  

    
AshTypescript.TypedController.Verifiers.VerifyTypedController 
    



      
Verifies that typed controller configurations are valid.
Checks:
	Route names are unique
	Each route has a run handler
	Argument types are valid Ash types
	Route and argument names are valid for TypeScript generation (no _1, ? patterns)


      




  

    
AshTypescript.VerifierChecker 
    



      
Re-runs per-module Spark verifiers for the AshTypescript Resource and Rpc
extensions. Spark emits warnings (rather than raising) when a verifier fails;
during codegen we want to promote those warnings to hard errors. This module
iterates the configured verifiers for each module and aggregates failures.
Manifest-level verifiers are not run here — they're a property of the
AshTypescript.Manifest module and are checked at compile time by Spark, and
re-checked at codegen time via AshTypescript.Manifest.run_verifiers/1 (or
verify_for_domains/2 for inline test manifests).

      


      
        Summary


  
    Functions
  


    
      
        check_all_verifiers(modules)

      


        Checks per-module Resource/Rpc extension verifiers for a list of modules.
Returns :ok or {:error, formatted_message}.



    





      


      
        Functions


        


  
    
      
    
    
      check_all_verifiers(modules)



        
          
        

    

  


  

Checks per-module Resource/Rpc extension verifiers for a list of modules.
Returns :ok or {:error, formatted_message}.

  


        

      


  

    
mix ash_typescript.codegen 
    



      
Generates TypeScript types for Ash Rpc-calls.
Output file locations are controlled by configuration (output_file and
friends) — see the Configuration Reference. --output overrides the
output_file config for a single run.
Usage:
  mix ash_typescript.codegen [--check | --dry-run] [--dev]
[--output PATH] [--run-endpoint PATH] [--validate-endpoint PATH]
--output
Overrides the output_file config, which every other generated path
auto-derives from. A path ending in .ts is used verbatim as the RPC
functions file; anything else is treated as a directory and gets
ash_rpc.ts appended.
# both write assets/js/ash_rpc.ts + assets/js/ash_types.ts + ...
mix ash_typescript.codegen --output assets/js
mix ash_typescript.codegen --output assets/js/ash_rpc.ts

# writes myfolder/client.ts + myfolder/ash_types.ts + ...
mix ash_typescript.codegen --output myfolder/client.ts
Paths set explicitly via types_output_file, zod_output_file,
valibot_output_file, routes_output_file or typed_channels_output_file
still win over the derived location — --output only moves the paths that
were left to auto-derive.

      


      
        Summary


  
    Functions
  


    
      
        run(args)

      


        Callback implementation for Mix.Task.run/1.



    





      


      
        Functions


        


  
    
      
    
    
      run(args)



        
          
        

    

  


  

Callback implementation for Mix.Task.run/1.

  


        

      


  

    
mix ash_typescript.install 
    



      
Installs AshTypescript into a project. Should be called with mix igniter.install ash_typescript
Options
	--framework - The frontend framework to use (react, vue, svelte, solid).
If omitted, you'll be prompted to choose interactively.

	--bundler - The bundler to use (esbuild, vite). Default: esbuild.

	--bun - Use Bun instead of npm for package management.

	--inertia - Install with Inertia.js support for SSR.
Requires a framework and --bundler esbuild.


Examples
mix igniter.install ash_typescript
mix igniter.install ash_typescript --framework react --bundler vite
mix igniter.install ash_typescript --framework svelte --inertia
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