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    OpenUI

An unofficial Elixir implementation of the OpenUI Lang 1.0 specification: the language a model writes to describe a user interface, streamed and rendered as it arrives.
It passes every case of the 1.0 conformance suite (spec/fixtures/1.0 at commit 9d73d17) and generates system prompts byte-identical to the official @openuidev/lang-core 1.0.1.
What it does
	Catalog. Define your components, functions and actions in Elixir; get the LibrarySpec (library.json) other clients, such as a React or React Native app, build their library from.
	Prompt. Generate the system prompt that teaches a model your catalog.
	Parser and stream. Read a response whole or a chunk at a time. A mistake drops the smallest unit and is reported; nothing a model writes raises.
	Runtime. State, forms, validation, actions, Query and Mutation, as a pure value that returns effects for the host to run.
	LiveView. An optional renderer that draws programs with your own function components.

It ships no components. Each host draws its own.
Installation
def deps do
  [
    {:openui, "~> 0.1"},
    # only for the LiveView renderer
    {:phoenix_live_view, "~> 1.1"}
  ]
end
A first program
defmodule MyApp.Library do
  use OpenUI.Library, id: "myapp", version: "1.0.0", root: "Stack"

  component "Stack",
    description: "Lays out children in a column",
    props: [children: [type: {:array, :component}, required: true]]

  component "Metric",
    description: "A labeled number",
    props: [label: [type: :string, required: true], value: [type: :number, required: true]]
end

prompt = OpenUI.Prompt.generate(MyApp.Library)

program = OpenUI.Parser.parse(~S"""
root = Stack([open])
open = Metric("Open tickets", 12)
""", MyApp.Library)
In LiveView:
<OpenUI.LiveView.renderer id="answer" response={@answer} components={MyAppWeb.UI} streaming={@streaming?} />
Guides
	Getting started
	Defining a catalog
	LiveView
	Generating with ReqLLM
	Jido.AI agents and Query
	A React app on a Phoenix backend
	Errors and safeguards
	Stored programs

Examples
	LiveView chat: a support assistant with ReqLLM or a Jido.AI agent, one elixir command each.
	React app on a Phoenix backend: the official React renderer drawing the same catalog, with a contract test that runs the official parser and this library over the same programs in CI.

License
MIT, Copyright (c) 2026 Ideia4IT. The conformance fixtures and the fixed text of the prompt come from OpenUI, MIT, Copyright (c) 2011-2024 Thesys Inc.; see NOTICE.


  

    Changelog

0.1.1
Fixes found while bringing the line coverage of lib/ to 100%.
	The LiveView renderer keeps a null in its place in a list prop, so table columns stay aligned.
	@Each over a query or mutation named like its loop variable renders the items, as the official renderer does.
	A call nested in a $variable default is evaluated, so the state the host receives is plain JSON.
	A DSL function without returns: compiles, and a slot that takes a single action is written as the official library writes it.
	Library.from_spec returns {:error, problems} for a LibrarySpec with sections of the wrong type, and mix openui.gen.spec --check reports one instead of crashing.
	OpenUI.Prompt accepts tool schemas given as plain maps.
	OpenUI.Serializer and OpenUI.Canonical handle a component that @Set stores.

0.1.0
First release. Implements OpenUI Lang 1.0 (spec commit 9d73d17).
	Catalog DSL (use OpenUI.Library) that generates the official LibrarySpec, and mix openui.gen.spec with backward compatibility checks.
	System prompt byte-identical to @openuidev/lang-core 1.0.1.
	Parser, chunked stream, edit merge and serializer; every case of the 1.0 conformance suite passes.
	Runtime for state, forms, validation, actions, Query and Mutation, as a pure value with effects.
	Stored message protocol (OpenUI.Message).
	Optional Phoenix LiveView renderer with per-component crash protection.
	Eight guides, a LiveView chat example and a React example whose contract test compares this library with the official parser.



  

    Getting started

This guide goes from an empty Phoenix app to a model answer drawn in LiveView.
1. Define a catalog
The catalog lists what a model may use. Positional order matters: it is the order the model writes arguments in.
defmodule MyApp.Library do
  use OpenUI.Library, id: "support", version: "1.0.0", root: "Stack"

  component "Stack",
    description: "Lays out children in a column",
    props: [children: [type: {:array, :component}, required: true]]

  component "Metric",
    description: "A labeled number",
    props: [label: [type: :string, required: true], value: [type: :number, required: true]]

  component "Button",
    description: "A clickable button",
    props: [label: [type: :string, required: true], action: [type: :action]]
end
The module does not compile if the catalog breaks a rule of the specification, such as a required prop after an optional one.
2. Draw the components
defmodule MyAppWeb.SupportUI do
  use OpenUI.LiveView.Components, library: MyApp.Library

  def stack(assigns), do: ~H|<div class="flex flex-col gap-2">{@children}</div>|

  def metric(assigns) do
    ~H"""
    <div class="metric"><span>{@label}</span><strong>{@value}</strong></div>
    """
  end

  def button(assigns) do
    ~H"""
    <button {@action || []}>{@label}</button>
    """
  end
end
@children arrives already rendered. @action arrives as the attributes the button needs, or nil.
3. Teach the model
system_prompt = OpenUI.Prompt.generate(MyApp.Library)
Send it as the system prompt. The model answers in OpenUI Lang:
root = Stack([open, ask])
open = Metric("Open tickets", 12)
ask = Button("Show the oldest", @ToAssistant("Show the oldest open tickets"))
4. Render the answer
<OpenUI.LiveView.renderer
  id="answer"
  response={@answer}
  components={MyAppWeb.SupportUI}
  streaming={@streaming?}
/>
While the answer streams, pass the text received so far with streaming={true}; set it to false when the stream ends.
A click on the button sends your LiveView {:openui, "answer", %OpenUI.Event{human_friendly_message: "Show the oldest open tickets"}}. Turn it into the next user message.
Without LiveView
The parser, stream and runtime work on their own:
program = OpenUI.Parser.parse(answer, MyApp.Library)
OpenUI.Canonical.result(program, MyApp.Library)["root"]
OpenUI.Runtime holds state and runs actions as a pure value, for any host.


  

    Defining a catalog

A catalog is a module that uses OpenUI.Library. It produces the LibrarySpec of prompt.md, section 2, the same document the official TypeScript library produces for the same definitions.
defmodule MyApp.Library do
  use OpenUI.Library, id: "support", version: "1.2.0", root: "Stack"

  component "Stack",
    description: "Lays out children in a column or a row",
    props: [
      children: [type: {:array, :component}, required: true],
      direction: [type: {:enum, ["row", "column"]}]
    ]

  component "LineChart",
    description: "Time series, daily or monthly",
    props: [
      labels: [type: {:array, :string}, required: true],
      series: [type: {:array, {:ref, "Series"}}, required: true]
    ]

  component "Series",
    description: "One line of a LineChart",
    props: [name: [type: :string, required: true], values: [type: {:array, :number}, required: true]]

  function "Percent",
    description: "Part over total as a percentage",
    params: [part: [type: :number, required: true], total: [type: :number, required: true]],
    returns: :string,
    impl: &MyApp.Formulas.percent/1

  action "CopyToClipboard",
    description: "Copies text to the clipboard",
    params: [text: [type: :string, required: true]]

  group "Charts", ["LineChart", "Series"], notes: ["Prefer a chart over a table for series."]
end
Add import_deps: [:openui] to your .formatter.exs so mix format keeps component, function, action and group without parentheses.
Prop options
	type: (required), see below.
	required: true for a prop the model must pass. Optional props come after required ones.
	default: fills the prop when the model leaves it out or passes null. A required prop with a default counts as optional for ordering, which is how you add one later without breaking stored programs.

Types
	Type	Prompt signature	JSON Schema
	:string, :number, :boolean, :any	string, number, boolean, any	{"type": ...}, {} for any
	{:enum, ["a", "b"]}	"a" | "b"	{"type": "string", "enum": [...]}
	{:array, type}	T[]	{"type": "array", "items": ...}
	{:object, [field: opts]}	{field: T, other?: U}	object with properties and required
	{:ref, "Card"}	Card	{"$ref": "#/$defs/Card"}
	{:one_of, [type]}	A | B	anyOf
	:component	any	anyOf of every component of the catalog
	:action	ActionExpression	{"$ref": "#/$defs/ActionExpression"}
	{:actions, ["CopyToClipboard", "OpenUrl"]}	@CopyToClipboard | @OpenUrl	anyOf of the action shapes
	{:binding, type}	$binding<T>	the schema of type

A slot that only takes components (:component, {:ref, ...}, {:one_of, refs}) rejects data: a string there is a type-mismatch and is left out.
{:binding, type} marks a prop a $variable can bind to two ways, such as the value of an input.
Functions and actions
A function runs in the client. impl must be a remote capture (&Mod.fun/1); it receives one map keyed by the param names and returns a value of the returns type. Functions must be pure.
An action runs in the host: the runtime delivers it as an OpenUI.Event whose type is the action name and whose params are the arguments by name.
Rules checked at compile time
	Names start with an uppercase letter and are unique across components, functions and actions.
	No name may be a reserved one: Query, Mutation, Action, or a built-in such as Count or ToAssistant.
	Required props come before optional props.
	root and every component of a group exist.
	A {:ref, ...} points to a component and an {:actions, ...} entry to an action.

The LibrarySpec file
mix openui.gen.spec MyApp.Library --out assets/library.json

Other clients build their library from this file. In CI, run it with --check: it writes nothing and fails when the file is out of date, or when the catalog changed in a way that breaks programs stored with the previous version:
	a prop moved or was removed;
	a new required prop has no default.

These are the backward compatibility rules of prompt.md, section 3.2. Add props only at the end.
Reading a LibrarySpec
A library defined elsewhere (for example in a React app) can be read too:
{:ok, library} = OpenUI.Library.from_spec(File.read!("library.json"), functions: %{"Percent" => &MyApp.Formulas.percent/1})
Every function in this guide accepts the struct or the module.


  

    LiveView

OpenUI.LiveView.renderer/1 draws a program with your function components. It needs phoenix_live_view ~> 1.1.
<OpenUI.LiveView.renderer
  id={"msg-#{@message.id}"}
  response={@message.openui}
  components={MyAppWeb.AssistantUI}
  tool_provider={&MyApp.Tools.run/2}
  streaming={@streaming?}
>
  <:unknown :let={error}><p class="text-xs text-gray-500">{error.message}</p></:unknown>
</OpenUI.LiveView.renderer>
	Attribute	Meaning
	id	Unique per program on the page. It also names the messages your LiveView receives.
	response	The program, or a stored message with ]]>openui: marker lines (see Stored programs).
	components	A module that uses OpenUI.LiveView.Components.
	tool_provider	Answers Query and Mutation (see below). Optional.
	streaming	true while the model is still writing. Queries run when it turns false.
	class	Class of the wrapper element.
	:unknown slot	Shown where the model used a component the catalog does not have. Without it, nothing shows.

Each program is a LiveComponent with its own state, so one page can hold a whole chat of answers.
The components module
defmodule MyAppWeb.AssistantUI do
  use OpenUI.LiveView.Components,
    library: MyApp.Library,
    fields: %{"Input" => [name: "name", type: "input"], "Select" => [name: "name", type: "select"]},
    forms: %{"Form" => "name"}

  def form(assigns), do: ~H|<fieldset>{@children}</fieldset>|

  def input(assigns) do
    ~H"""
    <label>
      {@placeholder}
      <input type="text" {@bind} />
      <span :if={@error}>{error_text(@error)}</span>
    </label>
    """
  end

  # ...one function per catalog component
end
Every catalog component needs a function named after it in snake case (LineChart is line_chart/1), or the module does not compile.
	fields names the components that are form fields: the prop holding the field name, and the component type stored with its value. A field may add rules: "prop" when its validation rules are not in a prop called rules.
	forms names the components that give a form name to their subtree, and the prop that holds it.

The renderer wraps the program in a <form>. Render a form component as a <fieldset> or a <div>, never a nested <form>.
Assigns
Each function receives:
	Every catalog prop by its name, as a plain value. A prop that takes components arrives as rendered HTML (a list of it for a list prop): render it with {@children}. Data that lands there at runtime, such as a query result written in a children list, is left out; text and numbers show as text. A bound prop arrives with its current value.
	Action props as button attributes: <button {@action || []}>. The attribute list is nil when the model gave no action. You never deal with phx-click or phx-target.
	@bind for field components: id, name and value for the input, <input {@bind} />. Typing updates the bound $variable or the form field.
	@error for field components: the validation rule the field failed at the last submit ("required", "email", "minLength"...), or nil. Write the message in your own language.
	@loading: true while a query of the program is loading.

So bind, loading and error cannot be catalog prop names.
An action inside a form that sends something (@ToAssistant, a library action or a mutation) runs only when every field of that form passes its rules.
Messages to your LiveView
def handle_info({:openui, _id, %OpenUI.Event{type: "continue_conversation"} = event}, socket) do
  {:noreply, ask(socket, OpenUI.Message.from_event(event))}
end

def handle_info({:openui, id, {:state, state}}, socket) do
  {:noreply, save_state(socket, id, state)}
end

def handle_info({:openui, _id, {:errors, errors}}, socket) do
  {:noreply, assign(socket, :openui_errors, errors)}
end
	%OpenUI.Event{}: @ToAssistant (type: "continue_conversation"), @OpenUrl ("open_url") and actions of your library (their own name). It carries the form state as of when the action ran.
	{:state, state}: the person changed something. Store it to restore the program later, including after a reconnect: the program state lives in the LiveComponent, so without it a reconnect loses what the person typed.
	{:errors, errors}: the error list changed; [] means it recovered. Send it back to the model in the next request when you want it to fix its program.

Query and Mutation
Query("tool", args, defaults) and Mutation("tool", args) call your tools through tool_provider:
# a map of tools
tool_provider = %{"list_tickets" => fn args -> {:ok, MyApp.Tickets.list(args)} end}

# or one function
def run("list_tickets", args), do: {:ok, MyApp.Tickets.list(args)}
def run(_name, _args), do: {:error, {:tool_not_found, ["list_tickets"]}}
Each call runs in its own task with start_async. A query runs when the stream ends and again when a $variable written in its arguments changes; a result for arguments that changed meanwhile is dropped. A query with a refresh interval runs again on a timer. An exception in a tool becomes the query's or mutation's error; the page stays up.
Results can be any Elixir data: atom keys, Decimal, Date and structs are turned into JSON-like values.
What it does not do
	A catalog component cannot render a LiveComponent: the renderer turns each component into HTML inside a rescue, and a LiveComponent cannot be turned into HTML. One that tries is dropped and reported.
	A component that changes is sent again whole; there is no diff inside it.



  

    Generating with ReqLLM

ReqLLM calls the model; OpenUI writes its system prompt and renders what it streams back.
The request
defmodule MyApp.Assistant do
  alias ReqLLM.Context

  # model is a ReqLLM model spec, such as "anthropic:<model-id>"
  def stream_answer(model, history, question, reply_to) do
    context =
      Context.new(
        [Context.system(OpenUI.Prompt.generate(MyApp.Library))] ++
          Enum.map(history, &to_message/1) ++
          [Context.user(question)]
      )

    {:ok, response} = ReqLLM.stream_text(model, context)

    response
    |> ReqLLM.StreamResponse.tokens()
    |> Enum.reduce("", fn token, text ->
      text = text <> token
      send(reply_to, {:answer_chunk, text})
      text
    end)
    |> then(&send(reply_to, {:answer_done, &1}))
  end

  # The model reads its earlier programs and the person's clicks without any
  # marker line (prompt.md, section 7.5).
  defp to_message(%{role: :assistant, body: body}), do: Context.assistant(OpenUI.Message.model_text(body, :assistant))
  defp to_message(%{role: :user, body: body}), do: Context.user(OpenUI.Message.model_text(body, :user))
end
Run it in a task from your LiveView and keep the text received so far:
def handle_info({:answer_chunk, text}, socket), do: {:noreply, assign(socket, answer: text, streaming?: true)}
def handle_info({:answer_done, text}, socket), do: {:noreply, assign(socket, answer: text, streaming?: false)}
<OpenUI.LiveView.renderer id="answer" response={@answer} components={MyAppWeb.UI} streaming={@streaming?} />
The renderer reads only the new part of the text on each update and draws a valid page after every chunk.
Storing the answer
stored = OpenUI.Message.build(content: text, attributes: [{"library", "support@1.2.0"}], end: true)
When the person changes the page, the renderer sends {:openui, id, {:state, state}}. Store the state as the context of the same message so it comes back on reload:
OpenUI.Message.build(content: text, context: [state], end: true)
Clicks that continue the conversation
@ToAssistant("Show the oldest") sends your LiveView an %OpenUI.Event{}. OpenUI.Message.from_event/1 turns it into the stored user turn, and model_text(turn, :user) into what the model reads: the message plus context and form values = [...].
Errors
The renderer sends {:openui, id, {:errors, errors}} when a program has mistakes. To let the model fix them, add the list to the next request:
feedback = Enum.map(errors, &OpenUI.Error.to_map/1) |> JSON.encode!()
Context.user("Your last program had errors: " <> feedback)
Each error has a hint: the component's signature, or the names that exist.
Tools
With tools: in OpenUI.Prompt.generate/2 the prompt teaches Query and Mutation, and the renderer calls the tools through tool_provider. See Jido.AI agents and Query for a model that calls tools itself before writing the program.


  

    Jido.AI agents and Query

A Jido.AI ReAct agent calls tools to answer a question. With OpenUI it still does: the model calls a tool, sees the data, and then writes a program that shows it the way it judges best. The program does not copy the numbers; it references them with Query, and the renderer gets them from your host.
tickets = Query("list_tickets", {status: "open"}, {rows: []})
root = Stack([LineChart(tickets.days, [Series("Open", tickets.counts)]), Metric("Open now", @Count(tickets.rows))])
This keeps data out of the model's output (fewer tokens, no copying mistakes) and lets the page refresh or filter without asking the model again.
The prompt
Describe the tools with their output_schema, so the model knows the shape Query returns and the defaults to write:
tools = [
  %{
    name: "list_tickets",
    description: "Tickets by status, with a count per day",
    input_schema: ~s({"type":"object","properties":{"status":{"type":"string","enum":["open","closed"]}},"required":["status"]}),
    output_schema: ~s({"type":"object","properties":{"rows":{"type":"array"},"days":{"type":"array","items":{"type":"string"}},"counts":{"type":"array","items":{"type":"number"}}}})
  }
]

system_prompt = OpenUI.Prompt.generate(MyApp.Library, tools: tools)
Pass schemas as JSON text (or OpenUI.JSON.Object) to keep the property order you wrote.
The agent
Tools are Jido.Action modules. Have each one record its result for the renderer:
defmodule MyApp.Tools.ListTickets do
  use Jido.Action,
    name: "list_tickets",
    description: "Tickets by status, with a count per day",
    schema: [status: [type: :string, required: true]]

  @impl true
  def run(params, context) do
    result = MyApp.Tickets.summary(params.status)
    MyApp.ToolResults.put(context.results, "list_tickets", params, result)
    {:ok, result}
  end
end
alias Jido.AI.Reasoning.ReAct

{:ok, results} = MyApp.ToolResults.start_link()

answer =
  question
  |> ReAct.stream(
    %{model: model, system_prompt: system_prompt, tools: [MyApp.Tools.ListTickets], max_iterations: 4},
    context: %{results: results}
  )
  |> ReAct.collect_stream()

program = answer.result
Answering Query
The renderer calls tool_provider for each Query. Answer from the results the agent already got, and fall back to running the tool:
tool_provider = fn name, args ->
  case MyApp.ToolResults.fetch(results, name, args) do
    {:ok, result} -> {:ok, result}
    :error -> MyApp.Tools.run(name, args)
  end
end
<OpenUI.LiveView.renderer id="answer" response={@program} components={MyAppWeb.UI} tool_provider={@tool_provider} />
A tool the provider does not know should return {:error, {:tool_not_found, names}}; the error the model sees lists the names.
Security
Every tool a program can query is a door into your data, reachable without the model. Check authorization inside each tool for the current user, as you would for any endpoint. Do not answer Query from a provider that trusts its arguments.


  

    A React app on a Phoenix backend

The same program renders in Phoenix and in a React or React Native app with the official renderer, @openuidev/react-lang. The Elixir catalog is the source of truth; the app builds its library from the library.json it generates.
examples/react_app in this repository is a working version of this guide.
The backend
Generate the spec in your build and serve it:
mix openui.gen.spec MyApp.Library --out priv/static/library.json

The backend calls the model with OpenUI.Prompt.generate(MyApp.Library, tools: tools), streams the text to the app (server-sent events or chunked HTTP), and answers tool calls at an endpoint such as POST /tools/:name. Answer them with the same functions your LiveView tool_provider uses, and check the user's authorization in each one.
The app
Build the library from the spec. Props are positional, so each component takes its prop names from schema.$defs in key order; the parser validates against the schema as it is:
import { createLibrary, defineComponent, markReactive } from "@openuidev/lang-core";
import { z } from "zod/v4";
import spec from "./library.json";
import { renderers } from "./components";

const components = Object.entries(spec.components).map(([name, { signature, description }]) => {
  const bindable = new Set([...signature.matchAll(/(\w+)\??: \$binding</g)].map((m) => m[1]));
  const props = Object.keys(spec.schema.$defs[name].properties ?? {}).map((key) => {
    const schema = z.any();
    if (bindable.has(key)) markReactive(schema);
    return [key, schema];
  });
  return defineComponent({ name, description, props: z.object(Object.fromEntries(props)), component: renderers[name] });
});

export const library = { ...createLibrary({ components, root: spec.root }), toJSONSchema: () => spec.schema };
Then render:
<Renderer
  response={text}
  library={library}
  isStreaming={streaming}
  toolProvider={{ list_tickets: (args) => fetch("/tools/list_tickets", { method: "POST", body: JSON.stringify(args) }).then((r) => r.json()) }}
  onAction={(event) => send(event)}
  onStateUpdate={(state) => save(state)}
/>
Keeping both sides equal
	Commit library.json and run mix openui.gen.spec ... --check in CI, so it never drifts from the module and never breaks stored programs.
	Keep the same props in the same order on both sides; only add props at the end.
	The state the React renderer reports (onStateUpdate) and the one the LiveView renderer reports ({:state, state}) have the same shape, so a message stored by one side reopens on the other.
	examples/react_app/contract runs the official parser and this library over the same programs and compares the results in CI.



  

    Errors and safeguards

Nothing a model writes may crash the host (language.md, section 10). A mistake removes the smallest unit it touches, everything else renders, and every removal is reported.
Error codes
	Code	Source	When	What happens
	unknown-component	parser	Component not in the catalog	Left out; in a list, the :unknown slot shows in its place
	missing-required	parser	A required prop is absent	Its default fills it, or the component is dropped
	null-required	parser	A required prop is null	Same as above
	type-mismatch	parser	A value does not fit the prop's type or enum	The default, or the optional prop or list item is removed; a required prop drops the component
	excess-args	parser	More arguments than props	Extra arguments are dropped
	inline-reserved	parser	Query or Mutation used inside an expression	That expression is left out
	unknown-function	parser	@Name that does not exist	The call is null; the statement stays
	no-root	parser, runtime	No usable entry statement	A warning when a fallback entry renders; nothing renders otherwise
	parse-failed	parser	Text with no statements	Nothing renders
	parse-exception	parser	The parser itself failed	Nothing renders; caught, never raised
	runtime-error	runtime	A function raised or got bad arguments; a component raised while rendering	The value is null; the component is left out
	tool-not-found	query, mutation	The tool does not exist	The query keeps its defaults; the hint lists the tools
	tool-error	query, mutation	The tool failed or raised	The query keeps its last data; a mutation reports the error and stops its action

The error object
OpenUI.Error.to_map/1 gives the wire shape of language.md, section 8.3, ready to send to the model:
{"source": "parser", "code": "missing-required", "statementId": "chart", "component": "Metric",
 "path": "/value", "message": "missing required field \"/value\"", "hint": "Signature: Metric(label*, value*). * marks required"}
The renderer reports the list only when it changes, and [] once it recovers. While a stream is open nothing is reported: a half-written program is not an error.
The four protections of the LiveView renderer
	Program mistakes follow the table above.
	Unknown components render the :unknown slot, or nothing.
	Host components that raise. Each component renders once inside a rescue. One that raises is left out, reported as runtime-error with its statement, and logged with its stacktrace. The rest of the page renders.
	Failures of the renderer itself, such as a broken components module, leave the program empty and are logged. The page stays up.

Text cut in the middle
A stream can stop anywhere, even inside a multibyte character. The stream holds those bytes until the rest arrives; text that is still cut when parsed shows U+FFFD in place of the stray bytes. Data from tools gets the same treatment.
Logging
Protections 3 and 4 log with Logger.error, including the component and the stacktrace, so a bug in your components shows up in your error tracker while the person sees the rest of the answer.


  

    Stored programs

Programs are plain text. Store them with the answer and they render again later, on any client, as long as the catalog keeps the rules below.
The message format
OpenUI.Message writes and reads the format of prompt.md, section 7: the program between marker lines the model never sees.
stored =
  OpenUI.Message.build(
    content: program,
    context: [state],
    attributes: [{"library", "support@1.2.0"}],
    end: true
  )
]]>openui:content?library=support%401.2.0
root = Stack([open])
open = Metric("Open tickets", 12)
]]>openui:context
[{"$tab":"open"}]
]]>openui:end
	content: the program, or prose with fenced programs.
	context: anything the host wants; the renderers store the page state here, as [state].
	end: the stream finished. A message without it was cut, and still renders.

OpenUI.Message.parse/2 reads it back. When a response was regenerated after a failure, the last content wins. The LiveView renderer accepts the stored form directly in response and restores the state from its context.
State
The renderer sends {:openui, id, {:state, state}} whenever the person changes something. The state holds $variables with their values and form fields as %{"value" => ..., "componentType" => ...}, in the same shape the official React renderer uses, so a message stored by one renders with its state on the other.
Restoring never fails: keys the program no longer declares are kept, and values of an unexpected type are passed to the components as they are.
What the model sees
History sent back to the model must not contain marker lines:
OpenUI.Message.model_text(stored_answer, :assistant)
OpenUI.Message.model_text(stored_click, :user)
Keeping old programs readable
Position is the meaning of an argument. A program stored today calls Metric("Open tickets", 12); if Metric later takes value first, that program shows the wrong thing. The rules of prompt.md, section 3.2:
	Only add props at the end. Never reorder or remove one.
	A new required prop needs a default, since old programs cannot pass it.
	Never name anything after a new built-in.

mix openui.gen.spec MyApp.Library --out library.json --check enforces the first two in CI by comparing the module with the committed spec.
Edits
In edit mode the model answers with only the statements that changed. Merge them once the patch finished streaming:
new_program = OpenUI.Edit.merge(current_program, patch)
A statement with an existing name replaces it, a new name is added, name = null deletes, and what root no longer reaches is removed. Store the merged program.


  

    
OpenUI 
    



      
An Elixir implementation of OpenUI Lang 1.0, the language a model writes to
describe a user interface, with an optional Phoenix LiveView renderer.
This is not an official implementation. It follows the specification at
https://github.com/thesysdev/openui/tree/main/spec and passes its 1.0
conformance fixtures.

      


      
        Summary


  
    Functions
  


    
      
        spec_version()

      


        The version of the OpenUI specification this library implements.



    





      


      
        Functions


        


  
    
      
    
    
      spec_version()



        
          
        

    

  


  

      

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


      


The version of the OpenUI specification this library implements.

  


        

      


  

    
OpenUI.Parser.Expression 
    



      
Parses tokens into an expression tree (language.md, sections 1.5 and 1.6)
by precedence climbing, and classifies statements (section 2.1).
Like the lexer, parsing never fails: a token that cannot start an operand
reads as null, a missing closer is assumed, and tokens left after a
complete expression are dropped.

      


      
        Summary


  
    Types
  


    
      
        ast()

      


    





  
    Functions
  


    
      
        parse(tokens)

      


        Parses one expression from tokens.



    


    
      
        parse_statement(source)

      


        Parses the source of one statement. Returns nil when the text does not
have the name = expression shape.



    





      


      
        Types


        


  
    
      
    
    
      ast()



        
          
        

    

  


  

      

          @type ast() ::
  {:string, String.t()}
  | {:number, number()}
  | {:boolean, boolean()}
  | :null
  | {:array, [ast()]}
  | {:object, [{String.t(), ast()}]}
  | {:ref, String.t()}
  | {:state, String.t()}
  | {:component, String.t(), [ast()]}
  | {:call, String.t(), [ast()]}
  | {:binary, String.t(), ast(), ast()}
  | {:unary, String.t(), ast()}
  | {:ternary, ast(), ast(), ast()}
  | {:member, ast(), String.t()}
  | {:index, ast(), ast()}
  | {:assign, String.t(), ast()}
  | {:unresolved, String.t()}
  | {:runtime_ref, String.t(), :query | :mutation}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      parse(tokens)



        
          
        

    

  


  

      

          @spec parse([OpenUI.Parser.Lexer.token()]) :: ast()


      


Parses one expression from tokens.

  



  
    
      
    
    
      parse_statement(source)



        
          
        

    

  


  

      

          @spec parse_statement(String.t()) :: OpenUI.Statement.t() | nil


      


Parses the source of one statement. Returns nil when the text does not
have the name = expression shape.

  


        

      


  

    
OpenUI.Parser.Lexer 
    



      
Turns OpenUI Lang source into tokens (language.md, section 1.3).
Lexing never fails: a character that matches no rule is skipped. Tokens:
	{:ident, name}: an identifier, lowercase or uppercase (the parser
decides whether it is a component);
	{:state, "$name"} and {:at, "Name"} for $name and @Name;
	{:string, value}, or {:string, value, :unterminated} when the text
ends inside it;
	{:number, number}, {:literal, true | false | nil};

	{:op, text} for every operator and punctuation mark;
	:newline.

A number with an exponent marker and no exponent digits (1e) is not a
usable number in the spec; here it takes the value of its mantissa.

      


      
        Summary


  
    Types
  


    
      
        token()

      


    





  
    Functions
  


    
      
        tokenize(source)

      


        Returns the tokens of source.



    





      


      
        Types


        


  
    
      
    
    
      token()



        
          
        

    

  


  

      

          @type token() ::
  {:ident, String.t()}
  | {:state, String.t()}
  | {:at, String.t()}
  | {:string, String.t()}
  | {:string, String.t(), :unterminated}
  | {:number, number()}
  | {:literal, true | false | nil}
  | {:op, String.t()}
  | :newline


      



  


        

      

      
        Functions


        


  
    
      
    
    
      tokenize(source)



        
          
        

    

  


  

      

          @spec tokenize(String.t()) :: [token()]


      


Returns the tokens of source.

  


        

      


  

    
OpenUI.Parser.Source 
    



      
Prepares response text for parsing (language.md, section 1.2): fence
extraction, comment stripping and trimming, in that order.

      


      
        Summary


  
    Functions
  


    
      
        prepare(text)

      


        Returns the program text inside a response.



    





      


      
        Functions


        


  
    
      
    
    
      prepare(text)



        
          
        

    

  


  

      

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


      


Returns the program text inside a response.

  


        

      


  

    
OpenUI.Parser.Statements 
    



      
Statement boundaries (language.md, section 1.4) and implicit closing
(section 4, rule 2).
The batch parser, the stream and the edit merge all split with split/2,
which is what keeps their boundaries identical byte for byte.

      


      
        Summary


  
    Functions
  


    
      
        auto_close(text)

      


        Closes an unterminated string (adding a backslash first when the text ends
mid-escape), then unclosed brackets in reverse order. A closing bracket that
does not match the open one is skipped. Returns the closed text and whether
anything had to be closed.



    


    
      
        split(text, opts)

      


        Splits prepared text into statement texts.



    





      


      
        Functions


        


  
    
      
    
    
      auto_close(text)



        
          
        

    

  


  

      

          @spec auto_close(String.t()) :: {String.t(), boolean()}


      


Closes an unterminated string (adding a backslash first when the text ends
mid-escape), then unclosed brackets in reverse order. A closing bracket that
does not match the open one is skipped. Returns the closed text and whether
anything had to be closed.

  



  
    
      
    
    
      split(text, opts)



        
          
        

    

  


  

      

          @spec split(String.t(), keyword()) :: {[String.t()], String.t()}


      


Splits prepared text into statement texts.
A statement ends at a newline outside brackets and strings, unless a
ternary is open or the next line starts with ?. With final: false the
text may still grow, so a statement completes only once the next line's
first non-whitespace character has arrived; the rest is returned as
pending. With final: true everything completes.

  


        

      


  

    
OpenUI.Library 
    



      
A component library: the components, custom functions, custom actions and
groups a program may use (prompt.md, section 2).
A library comes from a LibrarySpec document with from_spec/2, or from a
module defined with use OpenUI.Library. Either way to_spec/1 gives the
LibrarySpec back, ready to share with other clients.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        __using__(opts)

      


        Defines a library in a module



    


    
      
        action(library, name)

      


        Finds a custom action by name.



    


    
      
        component(library, name)

      


        Finds a component by name.



    


    
      
        from_spec(spec, opts \\ [])

      


        Reads a LibrarySpec, given as JSON text or as a decoded OpenUI.JSON.Object.



    


    
      
        function(library, name)

      


        Finds a custom function by name.



    


    
      
        resolve(library)

      


        Returns the library itself, or the library a module defines with use OpenUI.Library.



    


    
      
        to_spec(library)

      


        Returns the LibrarySpec of a library or of a module that uses OpenUI.Library.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %OpenUI.Library{
  actions: [OpenUI.Library.Callable.t()],
  components: [OpenUI.Library.Component.t()],
  functions: [OpenUI.Library.Callable.t()],
  groups: [OpenUI.Library.Group.t()],
  id: String.t() | nil,
  root: String.t() | nil,
  spec: OpenUI.JSON.Object.t() | nil,
  version: String.t() | nil
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      __using__(opts)


        (macro)


        
          
        

    

  


  

Defines a library in a module:
defmodule MyApp.Library do
  use OpenUI.Library, id: "myapp", version: "1.0.0", root: "Stack"

  component "Stack",
    description: "Lays out children in a column",
    props: [children: [type: {:array, :component}, required: true]]

  function "Percent",
    description: "Part over total as a percentage",
    params: [part: [type: :number, required: true], total: [type: :number, required: true]],
    returns: :string,
    impl: &MyApp.Formulas.percent/1

  action "CopyToClipboard", description: "Copies text", params: [text: [type: :string, required: true]]

  group "Layout", ["Stack"], notes: ["Wrap every page in a Stack."]
end
See OpenUI.Library.DSL for the macros and the prop types.

  



  
    
      
    
    
      action(library, name)



        
          
        

    

  


  

      

          @spec action(t(), String.t()) :: OpenUI.Library.Callable.t() | nil


      


Finds a custom action by name.

  



  
    
      
    
    
      component(library, name)



        
          
        

    

  


  

      

          @spec component(t(), String.t()) :: OpenUI.Library.Component.t() | nil


      


Finds a component by name.

  



    

  
    
      
    
    
      from_spec(spec, opts \\ [])



        
          
        

    

  


  

      

          @spec from_spec(binary() | OpenUI.JSON.Object.t(), keyword()) ::
  {:ok, t()} | {:error, [String.t()]}


      


Reads a LibrarySpec, given as JSON text or as a decoded OpenUI.JSON.Object.
Custom functions have no implementation in the spec; pass them as
functions: %{"Name" => fun}, each fun taking one map keyed by the param
names.

  



  
    
      
    
    
      function(library, name)



        
          
        

    

  


  

      

          @spec function(t(), String.t()) :: OpenUI.Library.Callable.t() | nil


      


Finds a custom function by name.

  



  
    
      
    
    
      resolve(library)



        
          
        

    

  


  

      

          @spec resolve(t() | module()) :: t()


      


Returns the library itself, or the library a module defines with use OpenUI.Library.

  



  
    
      
    
    
      to_spec(library)



        
          
        

    

  


  

      

          @spec to_spec(t() | module()) :: OpenUI.JSON.Object.t()


      


Returns the LibrarySpec of a library or of a module that uses OpenUI.Library.

  


        

      


  

    
OpenUI.Library.Callable 
    



      
A custom function or action of a library.
impl is set only for functions: it receives one map keyed by the param
names and returns the result. Actions run in the host, never here.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %OpenUI.Library.Callable{
  description: String.t(),
  impl: (map() -> term()) | nil,
  name: String.t(),
  params: [OpenUI.Library.Prop.t()],
  returns: map() | nil,
  signature: String.t()
}


      



  


        

      


  

    
OpenUI.Library.Compat 
    



      
Checks that a new version of a LibrarySpec keeps stored programs readable
(prompt.md, section 3.2): props of components, functions and actions are
only added at the end, never moved or removed, and a new required prop
carries a default.

      


      
        Summary


  
    Functions
  


    
      
        check(old_spec, new_spec)

      


        Returns every rule the new spec breaks against the old one.



    





      


      
        Functions


        


  
    
      
    
    
      check(old_spec, new_spec)



        
          
        

    

  


  

      

          @spec check(OpenUI.JSON.Object.t(), OpenUI.JSON.Object.t()) :: [String.t()]


      


Returns every rule the new spec breaks against the old one.

  


        

      


  

    
OpenUI.Library.Component 
    



      
A component of a library: its prompt signature, description and positional props.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %OpenUI.Library.Component{
  description: String.t(),
  name: String.t(),
  props: [OpenUI.Library.Prop.t()],
  signature: String.t()
}


      



  


        

      


  

    
OpenUI.Library.DSL 
    



      
The macros of use OpenUI.Library: component/2, function/2,
action/2 and group/3. See OpenUI.Library for an example.
The library is built and checked when the module compiles: a catalog that
breaks the rules of prompt.md, section 3.1, does not compile.

      


      
        Summary


  
    Functions
  


    
      
        action(name, opts)

      


        Defines a custom action, delivered to the host when it runs: description: and params:.



    


    
      
        component(name, opts)

      


        Defines a component: description: and props:, a keyword list of name: [type: ..., required: ..., default: ...] in positional order.



    


    
      
        function(name, opts)

      


        Defines a custom function: description:, params:, returns: and
impl:, a remote capture such as &MyApp.Formulas.percent/1 that receives
one map keyed by the param names.



    


    
      
        group(name, components, opts \\ [])

      


        Groups components under a title in the prompt, with optional notes:.



    





      


      
        Functions


        


  
    
      
    
    
      action(name, opts)


        (macro)


        
          
        

    

  


  

Defines a custom action, delivered to the host when it runs: description: and params:.

  



  
    
      
    
    
      component(name, opts)


        (macro)


        
          
        

    

  


  

Defines a component: description: and props:, a keyword list of name: [type: ..., required: ..., default: ...] in positional order.

  



  
    
      
    
    
      function(name, opts)


        (macro)


        
          
        

    

  


  

Defines a custom function: description:, params:, returns: and
impl:, a remote capture such as &MyApp.Formulas.percent/1 that receives
one map keyed by the param names.

  



    

  
    
      
    
    
      group(name, components, opts \\ [])


        (macro)


        
          
        

    

  


  

Groups components under a title in the prompt, with optional notes:.

  


        

      


  

    
OpenUI.Library.Group 
    



      
A titled group of components in the prompt's component list.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %OpenUI.Library.Group{
  components: [String.t()],
  name: String.t(),
  notes: [String.t()]
}


      



  


        

      


  

    
OpenUI.Library.Prop 
    



      
One positional argument of a component, function or action.
kind says how the renderer treats the value: :action slots take action
plans, :components slots take components (and reject data), everything
else is :value. bindable? comes from the $binding<...> signature,
because the schema has no marker for it.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %OpenUI.Library.Prop{
  bindable?: boolean(),
  default: term() | :none,
  kind: :value | :components | :action,
  name: String.t(),
  required?: boolean(),
  schema: map()
}


      



  


        

      


  

    
OpenUI.Library.Rules 
    



      
The definition-time rules of a library (prompt.md, section 3.1).

      


      
        Summary


  
    Functions
  


    
      
        check(library)

      


        Returns every rule the library breaks, as messages. An empty list means it conforms.



    


    
      
        reserved_names()

      


        Names no component, function or action may use.



    





      


      
        Functions


        


  
    
      
    
    
      check(library)



        
          
        

    

  


  

      

          @spec check(OpenUI.Library.t()) :: [String.t()]


      


Returns every rule the library breaks, as messages. An empty list means it conforms.

  



  
    
      
    
    
      reserved_names()



        
          
        

    

  


  

      

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


      


Names no component, function or action may use.

  


        

      


  

    
OpenUI.Canonical 
    



      
The canonical form of a program at stream end, as the OpenUI conformance
fixtures summarize it (spec/fixtures/1.0/README.md, "How the tree is
summarized").
It holds only spec concepts (component types and props, resolved values,
error codes, unresolved names, orphans, state), which makes it a stable
thing to compare across implementations and in tests.

      


      
        Summary


  
    Functions
  


    
      
        result(program, library)

      


        Evaluates the program as at stream end, before any query returns: state at
its defaults, each query at its defaults and each mutation idle.



    


    
      
        summarize(element, library, evaluate)

      


        Summarizes an evaluated value: a component becomes %{"type", "props"}
without its null props, an action plan %{"actions" => [...]}, a binding
%{"$binding" => name}. evaluate reads the value of each @Set.



    


    
      
        tree(program, library)

      


        The evaluated tree at stream end, as result/2 summarizes it.



    





      


      
        Functions


        


  
    
      
    
    
      result(program, library)



        
          
        

    

  


  

      

          @spec result(OpenUI.Program.t(), OpenUI.Library.t() | module()) :: map()


      


Evaluates the program as at stream end, before any query returns: state at
its defaults, each query at its defaults and each mutation idle.

  



  
    
      
    
    
      summarize(element, library, evaluate)



        
          
        

    

  


  

      

          @spec summarize(term(), OpenUI.Library.t(), (term() -> term())) :: term()


      


Summarizes an evaluated value: a component becomes %{"type", "props"}
without its null props, an action plan %{"actions" => [...]}, a binding
%{"$binding" => name}. evaluate reads the value of each @Set.

  



  
    
      
    
    
      tree(program, library)



        
          
        

    

  


  

      

          @spec tree(OpenUI.Program.t(), OpenUI.Library.t() | module()) ::
  OpenUI.Element.t() | nil


      


The evaluated tree at stream end, as result/2 summarizes it.

  


        

      


  

    
OpenUI.Edit 
    



      
Incremental editing (language.md, section 7): merges a patch, the changed
statements a model answers with in edit mode, into the current program.
Both texts are read with the parser's own rules for fences, comments and
statement boundaries, so a multi-line ternary is one statement in both. A
patch statement replaces the one with its name in place; a new name is
appended; name = null deletes the statement. After merging, statements
root cannot reach are removed, unless there is no root statement.
State declarations are always kept. Merge only once the patch has finished
streaming: a half-written root would remove statements it reaches later.

      


      
        Summary


  
    Functions
  


    
      
        merge(current, patch)

      


        Merges patch into the current program text and returns the merged text.



    





      


      
        Functions


        


  
    
      
    
    
      merge(current, patch)



        
          
        

    

  


  

      

          @spec merge(String.t(), String.t()) :: String.t()


      


Merges patch into the current program text and returns the merged text.

  


        

      


  

    
OpenUI.Parser 
    



      
Parses OpenUI Lang into an OpenUI.Program (language.md, sections 1, 2
and 8).
parse/2 reads a complete response, which is the same as the end of a
stream. It expects the program content: read a stored message with
OpenUI.Message.parse/2 first. Parsing never raises: a mistake in the
program drops the smallest unit and is reported in errors, and a failure
of the parser itself becomes a parse-exception error.

      


      
        Summary


  
    Functions
  


    
      
        build(statements, library, opts \\ [])

      


        Builds a program from statements. A later statement with a name already
seen replaces it in place.



    


    
      
        parse(text, library)

      


        Parses a complete response.



    


    
      
        statement(text)

      


        Reads one statement text, closing it first when it was cut off. Returns
nil when the text is not a statement.



    





      


      
        Functions


        


    

  
    
      
    
    
      build(statements, library, opts \\ [])



        
          
        

    

  


  

      

          @spec build([OpenUI.Statement.t()], OpenUI.Library.t() | module(), keyword()) ::
  OpenUI.Program.t()


      


Builds a program from statements. A later statement with a name already
seen replaces it in place.
Options:
	:final (default true): the stream has ended, so no-root is
reported and enum checks run;
	:incomplete (default false): the text ended inside a string or a
bracket;
	:ignore_state (default []): state names not to declare yet, such as
a $name still growing at the end of a stream.


  



  
    
      
    
    
      parse(text, library)



        
          
        

    

  


  

      

          @spec parse(String.t(), OpenUI.Library.t() | module()) :: OpenUI.Program.t()


      


Parses a complete response.

  



  
    
      
    
    
      statement(text)



        
          
        

    

  


  

      

          @spec statement(String.t()) :: OpenUI.Statement.t() | nil


      


Reads one statement text, closing it first when it was cut off. Returns
nil when the text is not a statement.

  


        

      


  

    
OpenUI.Serializer 
    



      
Writes a rendered tree back to OpenUI Lang (language.md, section 9.2).
The entry comes first; every other component with a statement name becomes
its own statement, children before parents. Props go by position, null
holds an unfilled position and trailing nulls of optional props are
trimmed. Query and mutation statements do not round-trip.

      


      
        Summary


  
    Functions
  


    
      
        expression(ast)

      


        Serializes an expression, adding the parentheses its grouping needs.



    


    
      
        to_source(tree, library, opts \\ [])

      


        Serializes an evaluated tree. state: adds $name = value declarations
after the components (nil values are skipped).



    





      


      
        Functions


        


  
    
      
    
    
      expression(ast)



        
          
        

    

  


  

      

          @spec expression(OpenUI.Parser.Expression.ast()) :: String.t()


      


Serializes an expression, adding the parentheses its grouping needs.

  



    

  
    
      
    
    
      to_source(tree, library, opts \\ [])



        
          
        

    

  


  

      

          @spec to_source(OpenUI.Element.t(), OpenUI.Library.t() | module(), keyword()) ::
  String.t()


      


Serializes an evaluated tree. state: adds $name = value declarations
after the components (nil values are skipped).

  


        

      


  

    
OpenUI.Stream 
    



      
Parses a response a chunk at a time (language.md, section 4).
After every chunk, program/1 gives a program that renders: completed
statements are read once and kept, and the cut-off tail is closed
implicitly and read again on each chunk. A cut-off statement never replaces
a completed one with the same name. When the host ends the stream with
finish/1, the program equals a batch parse of the whole text.
stream =
  MyApp.Library
  |> OpenUI.Stream.new()
  |> OpenUI.Stream.push("root = Stack([title])\ntitle = Te")

OpenUI.Stream.program(stream)

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        finish(stream)

      


        Ends the stream: the cut-off tail completes, as in a batch parse of the whole text.



    


    
      
        finished?(stream)

      


        True once finish/1 ran.



    


    
      
        new(library)

      


        Starts a stream for a library.



    


    
      
        program(stream)

      


        The program as of the latest chunk.



    


    
      
        push(stream, chunk)

      


        Adds the next chunk. A chunk after finish/1 starts a new stream.



    


    
      
        text(stream)

      


        The text received so far, including the bytes held back from a character
the last chunk cut, so a caller can take the next chunk as what comes after it.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %OpenUI.Stream{
  buffer: String.t(),
  completed: [OpenUI.Statement.t()],
  completed_prefix: String.t(),
  final: OpenUI.Program.t() | nil,
  held: binary(),
  library: OpenUI.Library.t()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      finish(stream)



        
          
        

    

  


  

      

          @spec finish(t()) :: t()


      


Ends the stream: the cut-off tail completes, as in a batch parse of the whole text.

  



  
    
      
    
    
      finished?(stream)



        
          
        

    

  


  

      

          @spec finished?(t()) :: boolean()


      


True once finish/1 ran.

  



  
    
      
    
    
      new(library)



        
          
        

    

  


  

      

          @spec new(OpenUI.Library.t() | module()) :: t()


      


Starts a stream for a library.

  



  
    
      
    
    
      program(stream)



        
          
        

    

  


  

      

          @spec program(t()) :: OpenUI.Program.t()


      


The program as of the latest chunk.

  



  
    
      
    
    
      push(stream, chunk)



        
          
        

    

  


  

      

          @spec push(t(), String.t()) :: t()


      


Adds the next chunk. A chunk after finish/1 starts a new stream.

  



  
    
      
    
    
      text(stream)



        
          
        

    

  


  

      

          @spec text(t()) :: binary()


      


The text received so far, including the bytes held back from a character
the last chunk cut, so a caller can take the next chunk as what comes after it.

  


        

      


  

    
OpenUI.Runtime 
    



      
A rendered program as a pure value: its state store, form fields, query
results and mutations, with the interactions of language.md, sections 5
and 6.
Functions that may cause something outside the program to happen return
{runtime, effects}. The host runs the effects and reports back:
	{:emit, %OpenUI.Event{}}: an action for the host or the model;
	{:run_query, query_id, tool, args}: call the tool, then
query_result/4;
	{:run_mutation, run_ref, tool, args}: call the tool, then
mutation_result/3;
	{:schedule_refresh, query_id, seconds}: call refresh/2 later. A new one for
the same query replaces the pending one: keep one timer per query.

Which components are fields and which give a form name to their subtree is
up to each platform (prompt.md, section 2.6), so the runtime takes it as
options:
OpenUI.Runtime.new(MyApp.Library,
  fields: %{"Input" => [name: "name", type: "input"]},
  forms: %{"Form" => "name"}
)
A field option may add rules: "rules", the prop holding its validation
rules ("rules" by default).

      


      
        Summary


  
    Types
  


    
      
        effect()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        field_error(runtime, key)

      


        The rule a field failed at the latest submit, or nil.



    


    
      
        field_value(runtime, key)

      


        The current value of a field element: its bound $variable, or its entry
in the form or page state.



    


    
      
        finish(runtime)

      


        Marks the end of the stream: every query runs.



    


    
      
        form_name(runtime, key)

      


        The name of the nearest form around an element, or nil.



    


    
      
        input(runtime, key, value)

      


        The person changed a field. A bound prop writes its $variable; a field
without a binding writes into its form, or the page when it has none.



    


    
      
        load(runtime, program)

      


        Loads a program, from a stream frame or an edit. Declared defaults apply to
state the person has not changed; no key is ever deleted. Nothing runs
until finish/1.



    


    
      
        mutation_result(runtime, run_ref, result)

      


        The tool answered a mutation started by {:run_mutation, run_ref, ...}.
On success the rest of its action plan runs; on failure it stops.



    


    
      
        new(library, opts \\ [])

      


        Starts a runtime. Options: :fields, :forms and :state, the state a
host persisted earlier, applied over the program's defaults.



    


    
      
        query_result(runtime, query_id, args, result)

      


        The tool answered a query. A result for arguments that are no longer the
query's current ones is discarded. {:error, {:tool_not_found, names}}
reports tool-not-found with the available names; any other error
reports tool-error. Either way the query keeps its last good data.



    


    
      
        query_status(runtime)

      


        Fetch state of the queries, for a loading indicator and error display.



    


    
      
        refresh(runtime, query_id)

      


        Fetches a query again, as its refresh interval asks.



    


    
      
        render_errors(runtime)

      


        The errors the latest evaluation reported.



    


    
      
        restart(runtime, state \\ %{})

      


        Starts over for a new response in the same place: a new stream, the given
persisted state, no queries or mutations. The errors already reported are
kept, so take_errors/2 clears them with [] (language.md, section 8.3).



    


    
      
        state(runtime)

      


        The state store: $variables with their values, form names with their
fields, page-level fields at the top, each field as %{"value", "componentType"}. This is what a host persists.



    


    
      
        take_errors(runtime, renderer_errors \\ [])

      


        The error list to send to the host, only when it changed since the last
call (language.md, section 8.3). While a stream is open nothing is
reported, and a list left from an earlier stream is cleared with [].
renderer_errors are errors the host's renderer adds, such as a component
that raised.



    


    
      
        tree(runtime)

      


        The evaluated tree, with a key on every element.



    


    
      
        trigger(runtime, key, prop)

      


        Runs the action plan in a prop of an element. Inside a form, a plan that
sends something (@ToAssistant, a library action or a mutation) runs only
when every field of the form passes its rules.



    





      


      
        Types


        


  
    
      
    
    
      effect()



        
          
        

    

  


  

      

          @type effect() ::
  {:emit, OpenUI.Event.t()}
  | {:run_query, String.t(), String.t(), map()}
  | {:run_mutation, reference(), String.t(), map()}
  | {:schedule_refresh, String.t(), number()}


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %OpenUI.Runtime{
  elements: term(),
  emitted_errors: term(),
  field_errors: term(),
  fields: term(),
  finished?: term(),
  forms: term(),
  library: term(),
  mutations: term(),
  pristine: term(),
  program: term(),
  queries: term(),
  render_errors: term(),
  runs: term(),
  store: term(),
  tree: term()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      field_error(runtime, key)



        
          
        

    

  


  

      

          @spec field_error(t(), String.t()) :: String.t() | nil


      


The rule a field failed at the latest submit, or nil.

  



  
    
      
    
    
      field_value(runtime, key)



        
          
        

    

  


  

      

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


      


The current value of a field element: its bound $variable, or its entry
in the form or page state.

  



  
    
      
    
    
      finish(runtime)



        
          
        

    

  


  

      

          @spec finish(t()) :: {t(), [effect()]}


      


Marks the end of the stream: every query runs.

  



  
    
      
    
    
      form_name(runtime, key)



        
          
        

    

  


  

      

          @spec form_name(t(), String.t()) :: String.t() | nil


      


The name of the nearest form around an element, or nil.

  



  
    
      
    
    
      input(runtime, key, value)



        
          
        

    

  


  

      

          @spec input(t(), String.t(), term()) :: {t(), [effect()]}


      


The person changed a field. A bound prop writes its $variable; a field
without a binding writes into its form, or the page when it has none.

  



  
    
      
    
    
      load(runtime, program)



        
          
        

    

  


  

      

          @spec load(t(), OpenUI.Program.t()) :: {t(), [effect()]}


      


Loads a program, from a stream frame or an edit. Declared defaults apply to
state the person has not changed; no key is ever deleted. Nothing runs
until finish/1.

  



  
    
      
    
    
      mutation_result(runtime, run_ref, result)



        
          
        

    

  


  

      

          @spec mutation_result(t(), reference(), {:ok, term()} | {:error, term()}) ::
  {t(), [effect()]}


      


The tool answered a mutation started by {:run_mutation, run_ref, ...}.
On success the rest of its action plan runs; on failure it stops.

  



    

  
    
      
    
    
      new(library, opts \\ [])



        
          
        

    

  


  

      

          @spec new(OpenUI.Library.t() | module(), keyword()) :: t()


      


Starts a runtime. Options: :fields, :forms and :state, the state a
host persisted earlier, applied over the program's defaults.

  



  
    
      
    
    
      query_result(runtime, query_id, args, result)



        
          
        

    

  


  

      

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


      


The tool answered a query. A result for arguments that are no longer the
query's current ones is discarded. {:error, {:tool_not_found, names}}
reports tool-not-found with the available names; any other error
reports tool-error. Either way the query keeps its last good data.

  



  
    
      
    
    
      query_status(runtime)



        
          
        

    

  


  

      

          @spec query_status(t()) :: %{
  loading?: boolean(),
  refetching?: boolean(),
  errors: [OpenUI.Error.t()]
}


      


Fetch state of the queries, for a loading indicator and error display.

  



  
    
      
    
    
      refresh(runtime, query_id)



        
          
        

    

  


  

      

          @spec refresh(t(), String.t()) :: {t(), [effect()]}


      


Fetches a query again, as its refresh interval asks.

  



  
    
      
    
    
      render_errors(runtime)



        
          
        

    

  


  

      

          @spec render_errors(t()) :: [OpenUI.Error.t()]


      


The errors the latest evaluation reported.

  



    

  
    
      
    
    
      restart(runtime, state \\ %{})



        
          
        

    

  


  

      

          @spec restart(t(), map()) :: t()


      


Starts over for a new response in the same place: a new stream, the given
persisted state, no queries or mutations. The errors already reported are
kept, so take_errors/2 clears them with [] (language.md, section 8.3).

  



  
    
      
    
    
      state(runtime)



        
          
        

    

  


  

      

          @spec state(t()) :: map()


      


The state store: $variables with their values, form names with their
fields, page-level fields at the top, each field as %{"value", "componentType"}. This is what a host persists.

  



    

  
    
      
    
    
      take_errors(runtime, renderer_errors \\ [])



        
          
        

    

  


  

      

          @spec take_errors(t(), [OpenUI.Error.t()]) ::
  {t(), :unchanged | {:changed, [OpenUI.Error.t()]}}


      


The error list to send to the host, only when it changed since the last
call (language.md, section 8.3). While a stream is open nothing is
reported, and a list left from an earlier stream is cleared with [].
renderer_errors are errors the host's renderer adds, such as a component
that raised.

  



  
    
      
    
    
      tree(runtime)



        
          
        

    

  


  

      

          @spec tree(t()) :: OpenUI.Element.t() | nil


      


The evaluated tree, with a key on every element.

  



  
    
      
    
    
      trigger(runtime, key, prop)



        
          
        

    

  


  

      

          @spec trigger(t(), String.t(), String.t()) :: {t(), [effect()]}


      


Runs the action plan in a prop of an element. Inside a form, a plan that
sends something (@ToAssistant, a library action or a mutation) runs only
when every field of the form passes its rules.

  


        

      


  

    
OpenUI.Runtime.Builtins 
    



      
The built-in functions that evaluate their arguments up front
(language.md, section 3.4). @Each is lazy and lives in the evaluator.

      


      
        Summary


  
    Functions
  


    
      
        call(name, args)

      


        Calls a built-in function with evaluated, positional arguments.



    





      


      
        Functions


        


  
    
      
    
    
      call(name, args)



        
          
        

    

  


  

      

          @spec call(String.t(), [term()]) :: term()


      


Calls a built-in function with evaluated, positional arguments.

  


        

      


  

    
OpenUI.Runtime.Collation 
    



      
String order for @Sort, close to the ICU root collation that ECMAScript's
localeCompare uses (language.md, section 3.4).
Strings compare first by their letters without accents or case, then by
accents, then with lowercase before uppercase. This matches the root
collation for letters, which is what the spec's fixtures check. Digits and
punctuation keep code point order, unlike ICU.

      


      
        Summary


  
    Functions
  


    
      
        compare(left, right)

      


        Compares two strings.



    





      


      
        Functions


        


  
    
      
    
    
      compare(left, right)



        
          
        

    

  


  

      

          @spec compare(String.t(), String.t()) :: :lt | :eq | :gt


      


Compares two strings.

  


        

      


  

    
OpenUI.Runtime.Context 
    



      
What evaluation reads: the library, the state store, the current result of
each query and the status of each mutation.
queries maps a query id to its latest result (or its defaults before the
first one). mutations maps a mutation id to %{"status", "data", "error"}; an absent mutation reads as idle.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %OpenUI.Runtime.Context{
  library: OpenUI.Library.t(),
  mutations: %{required(String.t()) => map()},
  queries: %{required(String.t()) => term()},
  state: %{required(String.t()) => term()}
}


      



  


        

      


  

    
OpenUI.Runtime.Evaluator 
    



      
Evaluates a parsed program into a tree of plain values (language.md,
sections 3 and 6.3).
Evaluation never raises on generated content. A library function that
raises, or gets or returns a value of the wrong type, evaluates to nil
and reports a runtime-error naming the prop it was evaluated for.

      


      
        Summary


  
    Functions
  


    
      
        evaluate(ast, ctx)

      


        Evaluates one expression.



    


    
      
        evaluate_root(program, ctx)

      


        Evaluates the program's entry. Returns the evaluated tree, with a key on
every element, or nil when nothing renders, and the runtime errors.



    





      


      
        Functions


        


  
    
      
    
    
      evaluate(ast, ctx)



        
          
        

    

  


  

      

          @spec evaluate(OpenUI.Parser.Expression.ast() | term(), OpenUI.Runtime.Context.t()) ::
  term()


      


Evaluates one expression.

  



  
    
      
    
    
      evaluate_root(program, ctx)



        
          
        

    

  


  

      

          @spec evaluate_root(OpenUI.Program.t(), OpenUI.Runtime.Context.t()) ::
  {OpenUI.Element.t() | nil, [OpenUI.Error.t()]}


      


Evaluates the program's entry. Returns the evaluated tree, with a key on
every element, or nil when nothing renders, and the runtime errors.

  


        

      


  

    
OpenUI.Runtime.HostValue 
    



      
Turns Elixir data from the host, such as tool results, into the JSON-like
values programs work with.
Atom keys and atoms become strings (except true, false and nil),
tuples become lists, dates and times become ISO 8601 strings as JSON
writes them, any other struct that implements String.Chars becomes its
string (Decimal, as Jason would encode it), any other struct becomes a map, bytes that are not UTF-8 become U+FFFD, and values
JSON cannot hold (pids, functions, references, ports) become nil.

      


      
        Summary


  
    Functions
  


    
      
        normalize(value)

      


        Normalizes a host value.



    





      


      
        Functions


        


  
    
      
    
    
      normalize(value)



        
          
        

    

  


  

      

          @spec normalize(term()) :: term()


      


Normalizes a host value.

  


        

      


  

    
OpenUI.Runtime.Validation 
    



      
Field validation rules (language.md, section 5.4): required, email,
url, numeric, minLength, maxLength, min, max and pattern.
Rules run in that fixed order, since an evaluated rules object carries no
key order, and the first failing rule names the error. Every rule except
required skips empty values. Unknown rules are ignored.

      


      
        Summary


  
    Functions
  


    
      
        validate(value, rules)

      


        Checks value against rules; returns {:error, rule} for the first rule that fails.



    





      


      
        Functions


        


  
    
      
    
    
      validate(value, rules)



        
          
        

    

  


  

      

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


      


Checks value against rules; returns {:error, rule} for the first rule that fails.

  


        

      


  

    
OpenUI.Runtime.Value 
    



      
The value semantics of OpenUI Lang (language.md, sections 3.1 and 3.2).
The spec defines coercion, loose equality and number formatting by
ECMAScript, so this module reproduces ToNumber, IsLooselyEqual and
Number::toString on Elixir terms. Two differences come from the BEAM:
	there is no NaN or Infinity, so a string that ToNumber would read as
Infinity ("Infinity", "1e400") counts as 0, like NaN does;
	arrays and objects have no identity, so loose equality compares them by
structure.

Numbers are integers when they hold an integral value within 2^53, and
floats otherwise, which keeps encoded JSON identical to JavaScript's.

      


      
        Summary


  
    Functions
  


    
      
        binary_op(binary, left, right)

      


        Applies a binary operator to two already evaluated operands.



    


    
      
        loose_equal?(left, right)

      


        IsLooselyEqual (==).



    


    
      
        normalize_number(number)

      


        Turns an integral float into an integer and an integer beyond 2^53 into a float.



    


    
      
        parse_number(string)

      


        StringToNumber: the number a string reads as, or :nan. Leading and
trailing whitespace is ignored and the empty string is 0.



    


    
      
        stringify(string)

      


        ToString, as String(value) gives it.



    


    
      
        text_length(string)

      


        The length of a string as JavaScript counts it, in UTF-16 code units. Bytes
that are not valid UTF-8, as in text cut mid-character, count one each.



    


    
      
        to_number(number)

      


        ToNumber, with 0 in place of NaN.



    


    
      
        truthy?(value)

      


        ToBoolean.



    


    
      
        unary_op(binary, value)

      


        Applies ! or unary -.



    





      


      
        Functions


        


  
    
      
    
    
      binary_op(binary, left, right)



        
          
        

    

  


  

      

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


      


Applies a binary operator to two already evaluated operands.

  



  
    
      
    
    
      loose_equal?(left, right)



        
          
        

    

  


  

      

          @spec loose_equal?(term(), term()) :: boolean()


      


IsLooselyEqual (==).

  



  
    
      
    
    
      normalize_number(number)



        
          
        

    

  


  

      

          @spec normalize_number(number()) :: number()


      


Turns an integral float into an integer and an integer beyond 2^53 into a float.

  



  
    
      
    
    
      parse_number(string)



        
          
        

    

  


  

      

          @spec parse_number(String.t()) :: number() | :nan


      


StringToNumber: the number a string reads as, or :nan. Leading and
trailing whitespace is ignored and the empty string is 0.

  



  
    
      
    
    
      stringify(string)



        
          
        

    

  


  

      

          @spec stringify(term()) :: String.t()


      


ToString, as String(value) gives it.

  



  
    
      
    
    
      text_length(string)



        
          
        

    

  


  

      

          @spec text_length(String.t()) :: non_neg_integer()


      


The length of a string as JavaScript counts it, in UTF-16 code units. Bytes
that are not valid UTF-8, as in text cut mid-character, count one each.

  



  
    
      
    
    
      to_number(number)



        
          
        

    

  


  

      

          @spec to_number(term()) :: number()


      


ToNumber, with 0 in place of NaN.

  



  
    
      
    
    
      truthy?(value)



        
          
        

    

  


  

      

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


      


ToBoolean.

  



  
    
      
    
    
      unary_op(binary, value)



        
          
        

    

  


  

      

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


      


Applies ! or unary -.

  


        

      


  

    
OpenUI.LiveView 
    



      
Renders OpenUI programs in Phoenix LiveView.
<OpenUI.LiveView.renderer
  id={"msg-#{message.id}"}
  response={message.openui}
  components={MyAppWeb.AssistantUI}
  tool_provider={&MyApp.Tools.run/2}
  streaming={@streaming?}
>
  <:unknown :let={error}><p>{error.message}</p></:unknown>
</OpenUI.LiveView.renderer>
response is the program, or a stored message with ]]>openui: marker
lines (OpenUI.Message). While streaming is true, pass the text
accumulated so far; the renderer reads only what is new. Queries run when
streaming turns false.
components is a module that uses OpenUI.LiveView.Components. Each of
its function components receives:
	every prop of the catalog under its catalog name: plain values; a prop
that takes components arrives as rendered HTML (or a list of it),
rendered with {@children}; an action prop arrives as attributes for
a button (<button {@action || []}>), or nil without an action; a
bound prop arrives with its current value;
	@bind, for components declared as fields: id, name and value
attributes for the input (<input {@bind} />);
	@error, the validation rule a field failed at the last submit
("required", "email", ...) or nil;
	@loading, true while a query of the program is loading.

tool_provider answers Query and Mutation: a map of tool names to
fn args -> {:ok, data} | {:error, reason} end, or a function
(name, args) -> {:ok, data} | {:error, reason} that returns
{:error, {:tool_not_found, names}} for a tool it does not know.
The LiveView that renders the program receives:
	{:openui, id, %OpenUI.Event{}} for @ToAssistant, @OpenUrl and
actions of the library;
	{:openui, id, {:state, state}} when the person changes state; store it
with OpenUI.Message.build(content: program, context: [state]) and the
renderer restores it when the message is shown again;
	{:openui, id, {:errors, errors}} when the error list changes, []
once it recovers.

Nothing a program contains can crash the page: a component that raises is
left out and reported, an unknown component renders the :unknown slot
(or nothing), and a failure of the renderer itself leaves the program
empty and logs it. A catalog component cannot render a LiveComponent.

      


      
        Summary


  
    Functions
  


    
      
        renderer(assigns)

      


        Renders a program. See the module documentation.



    





      


      
        Functions


        


  
    
      
    
    
      renderer(assigns)



        
          
        

    

  


  

Renders a program. See the module documentation.
Attributes
	id (:string) (required)
	response (:string) (required)
	components (:atom) (required)
	tool_provider (:any) - Defaults to nil.
	streaming (:boolean) - Defaults to false.
	class (:string) - Defaults to nil.

Slots
	unknown


  


        

      


  

    
OpenUI.LiveView.Components 
    



      
Maps a library's components to the host's function components.
defmodule MyAppWeb.AssistantUI do
  use OpenUI.LiveView.Components,
    library: MyApp.Library,
    fields: %{"Input" => [name: "name", type: "input"]},
    forms: %{"Form" => "name"}

  def line_chart(assigns), do: ~H"..."
end
Every catalog component needs a function named after it in snake case
(LineChart is line_chart/1), or the module does not compile. fields
names the components that are form fields (the prop that holds the field
name and the field's component type), and forms the components that
give a form name to their subtree (and the prop that holds it). A form
component renders a <fieldset> or a <div>, never a <form>: the
renderer already wraps the program in one.
The assigns each function receives are described in OpenUI.LiveView.

      




  

    
OpenUI.Message 
    



      
The protocol a host stores responses with (prompt.md, section 7): the
program wrapped in ]]>openui:content, ]]>openui:context and
]]>openui:end marker lines. The model never writes or sees these lines.
raw = OpenUI.Message.build(content: program, context: [state], end: true)
%OpenUI.Message{content: program} = OpenUI.Message.parse(raw)
When a response was regenerated, the last content wins.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        build(opts)

      


        Writes a stored message. context is written as is when it is a string,
else as JSON, and is left out when nil. attributes are key-value pairs,
such as [{"library", "support@1.2.0"}].



    


    
      
        from_event(event)

      


        The stored turn for an action that continues the conversation, in the
reference format: the message, and as context
["User clicked: <message>", formState, context] (the context only when
the action has one).



    


    
      
        model_text(raw, atom)

      


        What the model reads of a stored message, with every marker line removed:
the program for an assistant turn; for a user turn, the message and, when
there is a context, context and form values = <its JSON>.



    


    
      
        parse(raw, opts \\ [])

      


        Reads a stored message. With streaming: true, a last line that may be a
marker cut mid-stream is held back.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %OpenUI.Message{
  attributes: %{required(String.t()) => String.t()},
  content: String.t(),
  context: term(),
  end?: boolean()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      build(opts)



        
          
        

    

  


  

      

          @spec build(keyword()) :: String.t()


      


Writes a stored message. context is written as is when it is a string,
else as JSON, and is left out when nil. attributes are key-value pairs,
such as [{"library", "support@1.2.0"}].

  



  
    
      
    
    
      from_event(event)



        
          
        

    

  


  

      

          @spec from_event(OpenUI.Event.t()) :: String.t()


      


The stored turn for an action that continues the conversation, in the
reference format: the message, and as context
["User clicked: <message>", formState, context] (the context only when
the action has one).

  



  
    
      
    
    
      model_text(raw, atom)



        
          
        

    

  


  

      

          @spec model_text(String.t(), :assistant | :user) :: String.t()


      


What the model reads of a stored message, with every marker line removed:
the program for an assistant turn; for a user turn, the message and, when
there is a context, context and form values = <its JSON>.

  



    

  
    
      
    
    
      parse(raw, opts \\ [])



        
          
        

    

  


  

      

          @spec parse(String.t(), keyword()) :: t()


      


Reads a stored message. With streaming: true, a last line that may be a
marker cut mid-stream is held back.

  


        

      


  

    
OpenUI.Prompt 
    



      
Generates the system prompt that teaches a model a library (prompt.md,
section 4). For the same library and options the prompt is byte-identical
to the official generateSystemPrompt.
OpenUI.Prompt.generate(MyApp.Library, tools: ["list_tickets"], edit_mode: true)
Options:
	:tools: tool names, or maps %{name:, description:, input_schema:, output_schema:}. Schemas may be JSON text, OpenUI.JSON.Object or
maps; a plain map lists its properties in key order, so use one of the
first two to keep the order you wrote.
	:tool_calls: teaches Query, Mutation and @Run. Defaults to
true when :tools is given.
	:bindings: teaches $variables, @Set and @Reset. Defaults to
:tool_calls.
	:builtin_functions: lists the built-in functions even when the two
options above are off.
	:edit_mode, :inline_mode: teach edits by changed statements and
prose with fenced code.
	:preamble, :examples, :tool_examples, :additional_rules: text
the host adds.


      


      
        Summary


  
    Functions
  


    
      
        generate(library, opts \\ [])

      


        Generates the system prompt for a library.



    





      


      
        Functions


        


    

  
    
      
    
    
      generate(library, opts \\ [])



        
          
        

    

  


  

      

          @spec generate(OpenUI.Library.t() | module(), keyword()) :: String.t()


      


Generates the system prompt for a library.

  


        

      


  

    
OpenUI.ActionPlan 
    



      
The actions a component triggers, in order (language.md, section 6.3).
A step is one of:
	{:run, statement_id, :query | :mutation}

	{:to_assistant, message, context} (context is nil when absent)
	{:open_url, url}
	{:set, "$name", expression}, evaluated when the action runs
	{:reset, ["$name"]}
	{:custom, name, params} for an action of the library


      


      
        Summary


  
    Types
  


    
      
        step()

      


    


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      step()



        
          
        

    

  


  

      

          @type step() ::
  {:run, String.t(), :query | :mutation}
  | {:to_assistant, String.t(), term()}
  | {:open_url, String.t()}
  | {:set, String.t(), OpenUI.Parser.Expression.ast()}
  | {:reset, [String.t()]}
  | {:custom, String.t(), %{required(String.t()) => term()}}


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %OpenUI.ActionPlan{steps: [step()]}


      



  


        

      


  

    
OpenUI.Binding 
    



      
A two-way binding of a bindable prop to a state variable (language.md, section 5.2).

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %OpenUI.Binding{name: String.t()}


      



  


        

      


  

    
OpenUI.Builtins 
    



      
The names the language reserves for built-in functions and action steps
(language.md, sections 1.3, 3.4 and 6.3).

      


      
        Summary


  
    Functions
  


    
      
        function?(name)

      


        True for a built-in function.



    


    
      
        functions()

      


        Built-in functions, called as @Name(...).



    


    
      
        lazy?(name)

      


        True for calls whose arguments are not evaluated up front: @Each runs its
template per element, and @Run, @Set, @Reset and Action name their
targets instead of evaluating them.



    


    
      
        names()

      


        Every built-in call name, Action included.



    


    
      
        step?(name)

      


        True for a built-in step or Action.



    


    
      
        steps()

      


        Built-in action steps, called as @Name(...).



    





      


      
        Functions


        


  
    
      
    
    
      function?(name)



        
          
        

    

  


  

      

          @spec function?(String.t()) :: boolean()


      


True for a built-in function.

  



  
    
      
    
    
      functions()



        
          
        

    

  


  

      

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


      


Built-in functions, called as @Name(...).

  



  
    
      
    
    
      lazy?(name)



        
          
        

    

  


  

      

          @spec lazy?(String.t()) :: boolean()


      


True for calls whose arguments are not evaluated up front: @Each runs its
template per element, and @Run, @Set, @Reset and Action name their
targets instead of evaluating them.

  



  
    
      
    
    
      names()



        
          
        

    

  


  

      

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


      


Every built-in call name, Action included.

  



  
    
      
    
    
      step?(name)



        
          
        

    

  


  

      

          @spec step?(String.t()) :: boolean()


      


True for a built-in step or Action.

  



  
    
      
    
    
      steps()



        
          
        

    

  


  

      

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


      


Built-in action steps, called as @Name(...).

  


        

      


  

    
OpenUI.Element 
    



      
A component in a program tree. props maps prop names to values; before
evaluation a value may still be an expression.
statement_id names the statement the component came from, when it came
from one. key is its path in the evaluated tree ("0" for the entry,
"0.children.1" for the entry's second child) and addresses it for
interactions.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %OpenUI.Element{
  key: String.t() | nil,
  props: %{required(String.t()) => term()},
  statement_id: String.t() | nil,
  type: String.t()
}


      



  


        

      


  

    
OpenUI.Error 
    



      
An error in the shape of language.md, section 8.3, ready to send back to the
model. to_map/1 gives the wire form.

      


      
        Summary


  
    Types
  


    
      
        source()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        to_map(error)

      


        The wire form: camelCase keys, without empty fields.



    





      


      
        Types


        


  
    
      
    
    
      source()



        
          
        

    

  


  

      

          @type source() :: :parser | :runtime | :query | :mutation


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %OpenUI.Error{
  code: String.t(),
  component: String.t() | nil,
  hint: String.t() | nil,
  message: String.t(),
  path: String.t() | nil,
  severity: nil | :warning,
  source: source(),
  statement_id: String.t() | nil,
  tool_name: String.t() | nil
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      to_map(error)



        
          
        

    

  


  

      

          @spec to_map(t()) :: %{required(String.t()) => String.t()}


      


The wire form: camelCase keys, without empty fields.

  


        

      


  

    
OpenUI.Event 
    



      
An action that reaches the host (language.md, section 6.3):
continue_conversation from @ToAssistant, open_url from @OpenUrl, or
the name of a library action.
form_state is read when the action runs. Inside a form it holds that
form's fields, each as %{"value", "componentType"}; outside one it holds
the page's $variables and page-level fields.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        to_map(event)

      


        The wire form of language.md, section 6.3.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %OpenUI.Event{
  form_name: String.t() | nil,
  form_state: map(),
  human_friendly_message: String.t(),
  params: map(),
  type: String.t()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      to_map(event)



        
          
        

    

  


  

      

          @spec to_map(t()) :: map()


      


The wire form of language.md, section 6.3.

  


        

      


  

    
OpenUI.JSON 
    



      
JSON on top of Elixir's JSON that keeps the key order of objects.
Objects decode to OpenUI.JSON.Object. Plain maps still encode, in map
order.

      


      
        Summary


  
    Functions
  


    
      
        decode(binary)

      


        Decodes binary, returning objects as OpenUI.JSON.Object.



    


    
      
        decode!(binary)

      


        Like decode/1, but raises on invalid JSON.



    


    
      
        encode!(term, opts \\ [])

      


        Encodes term. With pretty: true, indents with two spaces and ends with a
newline.



    


    
      
        object(pairs)

      


        Builds an ordered object from key-value pairs.



    


    
      
        to_plain(list)

      


        Replaces every OpenUI.JSON.Object with a plain map, recursively.



    





      


      
        Functions


        


  
    
      
    
    
      decode(binary)



        
          
        

    

  


  

      

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


      


Decodes binary, returning objects as OpenUI.JSON.Object.

  



  
    
      
    
    
      decode!(binary)



        
          
        

    

  


  

      

          @spec decode!(binary()) :: term()


      


Like decode/1, but raises on invalid JSON.

  



    

  
    
      
    
    
      encode!(term, opts \\ [])



        
          
        

    

  


  

      

          @spec encode!(term(), keyword()) :: String.t()


      


Encodes term. With pretty: true, indents with two spaces and ends with a
newline.

  



  
    
      
    
    
      object(pairs)



        
          
        

    

  


  

      

          @spec object([{String.t(), term()}]) :: OpenUI.JSON.Object.t()


      


Builds an ordered object from key-value pairs.

  



  
    
      
    
    
      to_plain(list)



        
          
        

    

  


  

      

          @spec to_plain(term()) :: term()


      


Replaces every OpenUI.JSON.Object with a plain map, recursively.

  


        

      


  

    
OpenUI.JSON.Object 
    



      
A JSON object that keeps the order of its keys.
A LibrarySpec gives meaning to key order: the keys of a component's
properties are its positional arguments. Elixir maps do not keep order, so
OpenUI.JSON.decode/1 returns objects as this struct.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        get(object, key, default \\ nil)

      


        Returns the value of key, or default when the object has no such key.



    


    
      
        keys(object)

      


        Returns the keys in their order.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %OpenUI.JSON.Object{pairs: [{String.t(), term()}]}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      get(object, key, default \\ nil)



        
          
        

    

  


  

      

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


      


Returns the value of key, or default when the object has no such key.

  



  
    
      
    
    
      keys(object)



        
          
        

    

  


  

      

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


      


Returns the keys in their order.

  


        

      


  

    
OpenUI.Program 
    



      
A parsed program: its statements, the materialized entry, state defaults,
queries, mutations and the parse metadata of language.md, section 2.
root is the entry component with expressions still unevaluated in its
props. When the entry is an expression that picks a component at runtime
(root = $dark ? a : b), root is nil and root_expression holds it.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %OpenUI.Program{
  errors: [OpenUI.Error.t()],
  incomplete: boolean(),
  mutations: [OpenUI.Program.Mutation.t()],
  orphans: [String.t()],
  queries: [OpenUI.Program.Query.t()],
  root: OpenUI.Element.t() | nil,
  root_expression: OpenUI.Parser.Expression.ast() | nil,
  state: [{String.t(), term()}],
  statements: [OpenUI.Statement.t()],
  unresolved: [String.t()]
}


      



  


        

      


  

    
OpenUI.Program.Mutation 
    



      
A Mutation(tool, args) statement (language.md, section 6.2).

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %OpenUI.Program.Mutation{
  args: OpenUI.Parser.Expression.ast() | nil,
  id: String.t(),
  tool: OpenUI.Parser.Expression.ast() | nil
}


      



  


        

      


  

    
OpenUI.Program.Query 
    



      
A Query(tool, args, defaults, refresh) statement (language.md, section 6.1).
deps are the state variables written literally in args: a change in one
of them fetches again.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %OpenUI.Program.Query{
  args: OpenUI.Parser.Expression.ast() | nil,
  defaults: OpenUI.Parser.Expression.ast() | nil,
  deps: [String.t()],
  id: String.t(),
  refresh: OpenUI.Parser.Expression.ast() | nil,
  tool: OpenUI.Parser.Expression.ast() | nil
}


      



  


        

      


  

    
OpenUI.Statement 
    



      
One name = expression statement of a program (language.md, section 2.1).
pending? marks a statement read from a cut-off tail that needed implicit
closing; while streaming, it never replaces a completed statement of the
same name.

      


      
        Summary


  
    Types
  


    
      
        kind()

      


    


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      kind()



        
          
        

    

  


  

      

          @type kind() :: :value | :state | :query | :mutation


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %OpenUI.Statement{
  ast: OpenUI.Parser.Expression.ast(),
  id: String.t(),
  kind: kind(),
  pending?: boolean(),
  source: String.t()
}


      



  


        

      


  

    
OpenUI.Unknown 
    



      
Marks where a component the library does not know sat in a list of
components. It renders nothing, or the host's diagnostic for unknown
components (language.md, section 10). It is not part of the canonical tree.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %OpenUI.Unknown{
  key: String.t() | nil,
  statement_id: String.t() | nil,
  type: String.t()
}


      



  


        

      


  

    
mix openui.gen.spec 
    



      
Writes the LibrarySpec of a library module, the library.json other
clients (a React app, a mobile app) build their library from.
mix openui.gen.spec MyApp.Library --out assets/library.json
With --check nothing is written. The task fails when the new spec would
break programs stored with the old one (a prop moved or removed, a new
required prop without a default), when the file is out of date, or when it
is not a valid LibrarySpec. Run it in CI so the file never drifts from the
module.
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