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    A2UIPhoenix

A Phoenix LiveView renderer for A2UI surfaces, built on
a2ui_core. It renders the basic catalog (protocols v0.9, v0.9.1 and v1.0)
as function components, keeps two-way bindings in the surface's data model,
and turns user actions into renderer→agent messages.
Installation
def deps do
  [
    {:a2ui_phoenix, "~> 0.1.0"}
  ]
end
Usage
defmodule MyAppWeb.AgentLive do
  use MyAppWeb, :live_view

  alias A2UIPhoenix.{Live, Session}

  def mount(_params, _session, socket) do
    # Check every component against its catalog; relaxed validation still
    # accepts a surface whose components arrive over several messages.
    validation = A2UICore.Validation.Config.relaxed()
    session = Session.new([A2UICore.Catalog.Basic.catalog("v1.0")], validation: validation)
    {:ok, Live.init(socket, session, on_send: &send_to_agent/2)}
  end

  # Messages from the agent, however they arrive (SSE, A2A, a process).
  def handle_info({:agent, payload}, socket) do
    {_result, socket} = Live.handle_message(socket, payload)
    {:noreply, socket}
  end

  def render(assigns) do
    ~H"""
    <.live_component
      :for={surface <- Session.surfaces(@a2ui)}
      module={A2UIPhoenix.Surface}
      id={"surface-" <> surface.id}
      session={@a2ui}
      surface_id={surface.id}
    />
    """
  end

  # Messages for the agent (`action`, `error`, `callAgentFunction`,
  # `rendererFunctionResponse`), here broadcast to the process that talks to it.
  defp send_to_agent(message, socket) do
    Phoenix.PubSub.broadcast(MyApp.PubSub, "a2ui:renderer", {:renderer, self(), message})
    socket
  end
end
Add priv/static/a2ui_phoenix.js to the page's scripts, so that openUrl actions
open their URL, and priv/static/a2ui_phoenix.css, the components' design
system: light and dark, themed by --a2ui-* custom properties (or replaced
by your own styles for the a2ui-* classes). The script also holds the hook of the MCP
catalog's McpApp component (hooks: {...window.A2UIPhoenix.hooks}), whose
sandbox proxy page, priv/static/a2ui_mcp_sandbox.html, the endpoint serves.
Rendering surfaces shows how to load them,
and covers theming, agent functions and the MCP catalog.
A catalog of your own brings its components as a map:
<.live_component module={A2UIPhoenix.Surface} components={%{"Chart" => &chart/1}} ... />
Each component receives @ctx, @node, @props (bindings resolved),
@a11y and @attrs; see A2UIPhoenix.Components.
Streaming to other renderers
A2UIPhoenix.Plug.SSE streams A2UI messages to a renderer outside LiveView,
such as a web renderer in the browser, as server-sent events, one message per
event:
# In a controller:
def events(conn, params), do: A2UIPhoenix.Plug.SSE.stream(conn, MyAgent.messages(params))

# Or mounted in a router; for each request the plug calls MyAgent.messages(conn):
forward "/a2ui/events", A2UIPhoenix.Plug.SSE, source: {MyAgent, :messages, []}
License
Apache-2.0


  

    Changelog

0.1.1 (2026-10-17)
	Requires a2ui_core 0.1.1, which compiles on Elixir 1.17.

0.1.0 (2026-10-17)
First release.
	A2UIPhoenix.Session: the renderer state of one conversation, as plain
data.
	A2UIPhoenix.Live and A2UIPhoenix.Surface: surfaces in a LiveView, with
two-way bindings, actions and local UI state.
	The basic catalog's components (protocols v0.9, v0.9.1 and v1.0) as function
components with ARIA attributes.
	A design system for them (priv/static/a2ui_phoenix.css): tokens named as
in the reference web renderers (--a2ui-color-primary, type scale, space,
radii, shadows, motion, per-component tokens), light and dark through the
page's color-scheme or the a2ui-light/a2ui-dark classes, colors
derived from the primary color on each surface, one anatomy for every
input (label, control, messages of failed checks, read as guidance while
the field is empty, data-a2ui-empty), states as ARIA attributes, and
Material Symbols icons.
	Components of other catalogs, passed to a surface by type.
	The MCP catalog: actions that call MCP tools apply what the tools return,
and McpApp embeds MCP Apps in a double-iframe sandbox
(A2UIPhoenix.Components.MCP, the A2UIMcpApp hook,
priv/static/a2ui_mcp_sandbox.html, A2UIPhoenix.Session.mcp_app_request/5).
	A2UIPhoenix.Plug.SSE: A2UI messages streamed as server-sent events,
with event ids, a reconnection delay and the client's Last-Event-ID for
resuming a stream.
	Agent functions: a call the surface cannot run goes to the agent as
callAgentFunction, its answer is applied when it arrives, and a call that
fails or times out (A2UIPhoenix.Session.timeout_agent_call/2, timed by
A2UIPhoenix.Live) is reported as a diagnostic. A component waiting for an
answer has aria-busy="true".
	The v0.9 surface theme: primaryColor sets --a2ui-color-primary, and the
agent's name and icon are shown above the surface.
	A validation error reported to the agent names the field that failed, as
a JSON Pointer into the message (/components/0/text).
	DateTimeInput shows a date unless only the time is enabled
(A2UIPhoenix.Inputs.date_enabled?/1).
	Stylesheet: image sizes per variant, dividers, full-width media, a busy
indicator, Markdown text without outer margins, and a slider whose track
fills to its value (--a2ui-slider-fill).
	Layout: cards in a horizontal list are tiles of one width
(--a2ui-list-card-width), a card's layout child fills it, a caption
under a heading is drawn as its subtitle, and busy text keeps its
indicator on its line.
	An embedded MCP App gets the component's color scheme as the host
context's theme, and a ui/notifications/host-context-changed
notification when it changes.



  

    LICENSE



                                 Apache License
                           Version 2.0, January 2004
                        http://www.apache.org/licenses/

   TERMS AND CONDITIONS FOR USE, REPRODUCTION, AND DISTRIBUTION

   1. Definitions.

      "License" shall mean the terms and conditions for use, reproduction,
      and distribution as defined by Sections 1 through 9 of this document.

      "Licensor" shall mean the copyright owner or entity authorized by
      the copyright owner that is granting the License.

      "Legal Entity" shall mean the union of the acting entity and all
      other entities that control, are controlled by, or are under common
      control with that entity. For the purposes of this definition,
      "control" means (i) the power, direct or indirect, to cause the
      direction or management of such entity, whether by contract or
      otherwise, or (ii) ownership of fifty percent (50%) or more of the
      outstanding shares, or (iii) beneficial ownership of such entity.

      "You" (or "Your") shall mean an individual or Legal Entity
      exercising permissions granted by this License.

      "Source" form shall mean the preferred form for making modifications,
      including but not limited to software source code, documentation
      source, and configuration files.

      "Object" form shall mean any form resulting from mechanical
      transformation or translation of a Source form, including but
      not limited to compiled object code, generated documentation,
      and conversions to other media types.

      "Work" shall mean the work of authorship, whether in Source or
      Object form, made available under the License, as indicated by a
      copyright notice that is included in or attached to the work
      (an example is provided in the Appendix below).

      "Derivative Works" shall mean any work, whether in Source or Object
      form, that is based on (or derived from) the Work and for which the
      editorial revisions, annotations, elaborations, or other modifications
      represent, as a whole, an original work of authorship. For the purposes
      of this License, Derivative Works shall not include works that remain
      separable from, or merely link (or bind by name) to the interfaces of,
      the Work and Derivative Works thereof.

      "Contribution" shall mean any work of authorship, including
      the original version of the Work and any modifications or additions
      to that Work or Derivative Works thereof, that is intentionally
      submitted to Licensor for inclusion in the Work by the copyright owner
      or by an individual or Legal Entity authorized to submit on behalf of
      the copyright owner. For the purposes of this definition, "submitted"
      means any form of electronic, verbal, or written communication sent
      to the Licensor or its representatives, including but not limited to
      communication on electronic mailing lists, source code control systems,
      and issue tracking systems that are managed by, or on behalf of, the
      Licensor for the purpose of discussing and improving the Work, but
      excluding communication that is conspicuously marked or otherwise
      designated in writing by the copyright owner as "Not a Contribution."

      "Contributor" shall mean Licensor and any individual or Legal Entity
      on behalf of whom a Contribution has been received by Licensor and
      subsequently incorporated within the Work.

   2. Grant of Copyright License. Subject to the terms and conditions of
      this License, each Contributor hereby grants to You a perpetual,
      worldwide, non-exclusive, no-charge, royalty-free, irrevocable
      copyright license to reproduce, prepare Derivative Works of,
      publicly display, publicly perform, sublicense, and distribute the
      Work and such Derivative Works in Source or Object form.

   3. Grant of Patent License. Subject to the terms and conditions of
      this License, each Contributor hereby grants to You a perpetual,
      worldwide, non-exclusive, no-charge, royalty-free, irrevocable
      (except as stated in this section) patent license to make, have made,
      use, offer to sell, sell, import, and otherwise transfer the Work,
      where such license applies only to those patent claims licensable
      by such Contributor that are necessarily infringed by their
      Contribution(s) alone or by combination of their Contribution(s)
      with the Work to which such Contribution(s) was submitted. If You
      institute patent litigation against any entity (including a
      cross-claim or counterclaim in a lawsuit) alleging that the Work
      or a Contribution incorporated within the Work constitutes direct
      or contributory patent infringement, then any patent licenses
      granted to You under this License for that Work shall terminate
      as of the date such litigation is filed.

   4. Redistribution. You may reproduce and distribute copies of the
      Work or Derivative Works thereof in any medium, with or without
      modifications, and in Source or Object form, provided that You
      meet the following conditions:

      (a) You must give any other recipients of the Work or
          Derivative Works a copy of this License; and

      (b) You must cause any modified files to carry prominent notices
          stating that You changed the files; and

      (c) You must retain, in the Source form of any Derivative Works
          that You distribute, all copyright, patent, trademark, and
          attribution notices from the Source form of the Work,
          excluding those notices that do not pertain to any part of
          the Derivative Works; and

      (d) If the Work includes a "NOTICE" text file as part of its
          distribution, then any Derivative Works that You distribute must
          include a readable copy of the attribution notices contained
          within such NOTICE file, excluding those notices that do not
          pertain to any part of the Derivative Works, in at least one
          of the following places: within a NOTICE text file distributed
          as part of the Derivative Works; within the Source form or
          documentation, if provided along with the Derivative Works; or,
          within a display generated by the Derivative Works, if and
          wherever such third-party notices normally appear. The contents
          of the NOTICE file are for informational purposes only and
          do not modify the License. You may add Your own attribution
          notices within Derivative Works that You distribute, alongside
          or as an addendum to the NOTICE text from the Work, provided
          that such additional attribution notices cannot be construed
          as modifying the License.

      You may add Your own copyright statement to Your modifications and
      may provide additional or different license terms and conditions
      for use, reproduction, or distribution of Your modifications, or
      for any such Derivative Works as a whole, provided Your use,
      reproduction, and distribution of the Work otherwise complies with
      the conditions stated in this License.

   5. Submission of Contributions. Unless You explicitly state otherwise,
      any Contribution intentionally submitted for inclusion in the Work
      by You to the Licensor shall be under the terms and conditions of
      this License, without any additional terms or conditions.
      Notwithstanding the above, nothing herein shall supersede or modify
      the terms of any separate license agreement you may have executed
      with Licensor regarding such Contributions.

   6. Trademarks. This License does not grant permission to use the trade
      names, trademarks, service marks, or product names of the Licensor,
      except as required for reasonable and customary use in describing the
      origin of the Work and reproducing the content of the NOTICE file.

   7. Disclaimer of Warranty. Unless required by applicable law or
      agreed to in writing, Licensor provides the Work (and each
      Contributor provides its Contributions) on an "AS IS" BASIS,
      WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or
      implied, including, without limitation, any warranties or conditions
      of TITLE, NON-INFRINGEMENT, MERCHANTABILITY, or FITNESS FOR A
      PARTICULAR PURPOSE. You are solely responsible for determining the
      appropriateness of using or redistributing the Work and assume any
      risks associated with Your exercise of permissions under this License.

   8. Limitation of Liability. In no event and under no legal theory,
      whether in tort (including negligence), contract, or otherwise,
      unless required by applicable law (such as deliberate and grossly
      negligent acts) or agreed to in writing, shall any Contributor be
      liable to You for damages, including any direct, indirect, special,
      incidental, or consequential damages of any character arising as a
      result of this License or out of the use or inability to use the
      Work (including but not limited to damages for loss of goodwill,
      work stoppage, computer failure or malfunction, or any and all
      other commercial damages or losses), even if such Contributor
      has been advised of the possibility of such damages.

   9. Accepting Warranty or Additional Liability. While redistributing
      the Work or Derivative Works thereof, You may choose to offer,
      and charge a fee for, acceptance of support, warranty, indemnity,
      or other liability obligations and/or rights consistent with this
      License. However, in accepting such obligations, You may act only
      on Your own behalf and on Your sole responsibility, not on behalf
      of any other Contributor, and only if You agree to indemnify,
      defend, and hold each Contributor harmless for any liability
      incurred by, or claims asserted against, such Contributor by reason
      of your accepting any such warranty or additional liability.

   END OF TERMS AND CONDITIONS

   APPENDIX: How to apply the Apache License to your work.

      To apply the Apache License to your work, attach the following
      boilerplate notice, with the fields enclosed by brackets "[]"
      replaced with your own identifying information. (Don't include
      the brackets!)  The text should be enclosed in the appropriate
      comment syntax for the file format. We also recommend that a
      file or class name and description of purpose be included on the
      same "printed page" as the copyright notice for easier
      identification within third-party archives.

   Copyright 2026 Reza Ebrahimi

   Licensed under the Apache License, Version 2.0 (the "License");
   you may not use this file except in compliance with the License.
   You may obtain a copy of the License at

       http://www.apache.org/licenses/LICENSE-2.0

   Unless required by applicable law or agreed to in writing, software
   distributed under the License is distributed on an "AS IS" BASIS,
   WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
   See the License for the specific language governing permissions and
   limitations under the License.



  

    Rendering surfaces

a2ui_phoenix draws A2UI surfaces in a Phoenix LiveView. The agent's
messages build the surfaces, the user's input flows back into their data
models, and the user's actions become messages for the agent. Underneath it
is a2ui_core, whose
processing guide covers
the protocol itself.
Setup
def deps do
  [
    {:a2ui_phoenix, "~> 0.1.0"}
  ]
end
The package ships these assets in priv/static:
	a2ui_phoenix.css, the design system of the basic and MCP catalogs:
every component, in light and dark, drawn with --a2ui-* custom
properties that a theme sets (see Styling and themes).
	a2ui_phoenix.js opens the URLs that openUrl actions ask for, fills a
slider's track while it moves, and holds the hook of the MCP catalog's
McpApp component (see MCP tools and apps).
	a2ui_mcp_sandbox.html, the sandbox proxy page of McpApp (see
Embedding MCP Apps); an app that embeds no MCP
Apps does not need it.

In a project created with mix phx.new, import the first two from your
assets:
// assets/js/app.js
import "a2ui_phoenix/priv/static/a2ui_phoenix.js"
/* assets/css/app.css */
@import "../../deps/a2ui_phoenix/priv/static/a2ui_phoenix.css";
The basic Icon component draws a Material Symbols ligature
(<span class="a2ui-icon">). Load the font for icons to show, for example
from Google Fonts:
<link
  rel="stylesheet"
  href="https://fonts.googleapis.com/css2?family=Material+Symbols+Outlined:opsz,wght,FILL,GRAD@20..48,100..700,0..1,-50..200"
/>
Another font with the same ligatures works too: name it in
--a2ui-icon-font-family.
The session
An A2UIPhoenix.Session is the renderer's state for one conversation: the
surfaces the agent built and the resolved component tree of each. Like
everything in a2ui_core, it is a plain value. Each call returns the next
session and a list of effects for the host:
alias A2UICore.Resolution.NodeResolver
alias A2UIPhoenix.Session

basic = A2UICore.Catalog.Basic.catalog("v1.0")
session = Session.new([basic], clock: fn -> ~U[2026-10-14 12:00:00Z] end)

{:ok, session, effects} =
  Session.handle_message(session, [
    %{
      "version" => "v1.0",
      "createSurface" => %{"surfaceId" => "main", "catalogId" => basic.catalog_id}
    },
    %{
      "version" => "v1.0",
      "updateDataModel" => %{"surfaceId" => "main", "path" => "/name", "value" => ""}
    },
    %{
      "version" => "v1.0",
      "updateComponents" => %{
        "surfaceId" => "main",
        "components" => [
          %{"id" => "root", "component" => "Column", "children" => ["name", "send"]},
          %{
            "id" => "name",
            "component" => "TextField",
            "label" => "Name",
            "value" => %{"@path" => "/name"}
          },
          %{
            "id" => "send",
            "component" => "Button",
            "child" => "sendLabel",
            "action" => %{
              "event" => %{"name" => "submit", "context" => %{"name" => %{"@path" => "/name"}}}
            }
          },
          %{"id" => "sendLabel", "component" => "Text", "text" => "Send"}
        ]
      }
    }
  ])

effects
#=> [
#=>   {:surface_created, "main"},
#=>   {:data_model_updated, "main", "/name"},
#=>   {:components_updated, "main", ["root", "name", "send", "sendLabel"]}
#=> ]
The tree of a surface is an A2UICore.Resolution.NodeResolver. User input
names a node by its ref. Typing into the text field writes through its
two-way binding:
positions = session |> Session.resolver("main") |> NodeResolver.positions()
name_field = positions["root/children/0"]

{:ok, session, effects} = Session.write(session, "main", name_field.ref, "value", "Ada")

effects
#=> [{:data_model_updated, "main", "/name"}]
Pressing the button invokes its action, which produces a {:send, message}
effect: a message for the agent.
send_button = positions["root/children/1"]
{:ok, session, [send: message]} = Session.invoke(session, "main", send_button.ref, "action")

message
#=> %{
#=>   "version" => "v1.0",
#=>   "action" => %{
#=>     "name" => "submit",
#=>     "surfaceId" => "main",
#=>     "sourceComponentId" => "send",
#=>     "timestamp" => "2026-10-14T12:00:00Z",
#=>     "context" => %{"name" => "Ada"}
#=>   }
#=> }
A message the session cannot apply returns {:error, error, session, effects}.
The returned session keeps whatever was applied before the failure. When the
error concerns a surface, the effects include the error message to report
to the agent:
{:error, _error, session, [send: report]} =
  Session.handle_message(session, %{
    "version" => "v1.0",
    "updateDataModel" => %{"surfaceId" => "other", "path" => "/x", "value" => 1}
  })

report
#=> %{
#=>   "version" => "v1.0",
#=>   "error" => %{
#=>     "code" => "INTEGRITY_ERROR",
#=>     "message" => "Surface not found for message: other",
#=>     "surfaceId" => "other"
#=>   }
#=> }
A validation error also names the field that failed, as a JSON Pointer into
the message that carried it, such as "path" => "/components/0/text".
	Effect	What the host does
	{:send, message}	delivers message (action, error, callAgentFunction, rendererFunctionResponse) to the agent
	{:open_url, url}	opens url in the browser
	{:agent_call_sent, call_id, timeout_ms}	times the call it just sent, and calls Session.timeout_agent_call/2 when the time is up (see Agent functions)
	{:diagnostic, surface_id, level, payload}	logs a problem found while resolving (an unknown component type, a binding to a missing path) or an agent function call that failed
	{:rpc_settled, call_id, outcome}, {:surface_created, id} and the other processor effects	nothing required; see A2UICore.Processor

In a LiveView
A2UIPhoenix.Live keeps the session in an assign and delivers its effects.
A2UIPhoenix.Surface is the LiveComponent that draws one surface:
defmodule MyAppWeb.AgentLive do
  use MyAppWeb, :live_view

  alias A2UIPhoenix.{Live, Session}

  def mount(_params, _session, socket) do
    validation = A2UICore.Validation.Config.relaxed()
    session = Session.new([A2UICore.Catalog.Basic.catalog("v1.0")], validation: validation)
    {:ok, Live.init(socket, session, on_send: &send_to_agent/2)}
  end

  # Messages from the agent, however they arrive.
  def handle_info({:agent, payload}, socket) do
    {_result, socket} = Live.handle_message(socket, payload)
    {:noreply, socket}
  end

  def render(assigns) do
    ~H"""
    <.live_component
      :for={surface <- Session.surfaces(@a2ui)}
      module={A2UIPhoenix.Surface}
      id={"surface-" <> surface.id}
      session={@a2ui}
      surface_id={surface.id}
    />
    """
  end

  # Messages for the agent (`action`, `error`, `callAgentFunction`,
  # `rendererFunctionResponse`), here broadcast to the process that talks to it.
  defp send_to_agent(message, socket) do
    Phoenix.PubSub.broadcast(MyApp.PubSub, "a2ui:renderer", {:renderer, self(), message})
    socket
  end
end
Without :validation, a session applies component updates unchecked.
A2UICore.Validation.Config.relaxed/0 checks each component against its
catalog before it is applied and still accepts a surface whose components
arrive over several messages, as a streaming agent sends them;
A2UICore.Validation.Config.strict/0 also rejects an update that leaves the
tree incomplete (no root, a missing child, a component nothing reaches).
Validate what an agent you do not control sends.
A2UIPhoenix.Live.init/3 assigns the session (as @a2ui by default) and
attaches a hook that applies what the surfaces report: input reaching a
two-way binding and actions the user triggers. The LiveView does not handle
those events itself. Effects are delivered as they happen:
	{:send, message} goes to the :on_send callback, your transport to the
agent;
	{:open_url, url} is pushed to the browser, where a2ui_phoenix.js opens
it;
	every other effect goes to the :on_effect callback, when you give one.

Local UI state, such as the open tab or an open modal, lives in the
A2UIPhoenix.Surface component and never reaches the agent.
Talking to the agent
The session does not know the transport. In the example above, renderer
messages are broadcast on the "a2ui:renderer" topic together with the
LiveView's pid. Whatever process talks to the agent subscribes to that topic
and answers with send(pid, {:agent, payload}). Agent payloads can come from
anywhere, for example a client reading an A2A stream, whose parts
A2UIAgent.A2A.a2ui_messages/1
turns into messages.
Each message to the agent should carry what the renderer supports, and the
data models of surfaces created with "sendDataModel" => true:
session = A2UIPhoenix.Live.session(socket)
{:ok, capabilities} = A2UICore.Processor.renderer_capabilities(session.processor, versions: ["v1.0"])
{:ok, data_model} = A2UIPhoenix.Session.client_data_model(session)
Over A2A these travel in the message metadata, as a2uiRendererCapabilities
and a2uiRendererDataModel (a2uiClientCapabilities and
a2uiClientDataModel in protocols v0.9 and v0.9.1).
Agent functions
In protocol v1.0 a component can use a function the renderer does not run:
one that no catalog of the surface declares, or one that its catalog declares
without an implementation, for the agent to run. The session sends such a
call to the agent as a callAgentFunction message, and the component waits
for the answer: the property is nil and the node is busy, which
A2UIPhoenix.Surface marks with aria-busy="true".
alias A2UICore.Resolution.NodeResolver
alias A2UIPhoenix.{Components, Session}

basic = A2UICore.Catalog.Basic.catalog("v1.0")
session = Session.new([basic], default_timeout_ms: 5_000)

{:ok, session, effects} =
  Session.handle_message(session, [
    %{
      "version" => "v1.0",
      "createSurface" => %{"surfaceId" => "main", "catalogId" => basic.catalog_id}
    },
    %{
      "version" => "v1.0",
      "updateComponents" => %{
        "surfaceId" => "main",
        "components" => [
          %{
            "id" => "root",
            "component" => "Text",
            "text" => %{"@call" => "lookupCity", "args" => %{"zip" => "75001"}}
          }
        ]
      }
    }
  ])

Enum.drop(effects, 2)
#=> [
#=>   {:send,
#=>    %{
#=>      "version" => "v1.0",
#=>      "callAgentFunction" => %{
#=>        "surfaceId" => "main",
#=>        "functionCallId" => "call-1",
#=>        "callFunction" => %{"@call" => "lookupCity", "args" => %{"zip" => "75001"}}
#=>      }
#=>    }},
#=>   {:agent_call_sent, "call-1", 5000}
#=> ]

session |> Session.resolver("main") |> NodeResolver.root() |> Map.fetch!(:busy)
#=> true
The agent's agentFunctionResponse settles the call, and the surface is
resolved again with the value:
{:ok, session, [{:rpc_settled, "call-1", {:ok, "Paris"}}]} =
  Session.handle_message(session, %{
    "version" => "v1.0",
    "agentFunctionResponse" => %{"functionCallId" => "call-1", "value" => "Paris"}
  })

session |> Session.resolver("main") |> NodeResolver.root() |> Components.props()
#=> %{"text" => "Paris"}
{:agent_call_sent, call_id, timeout_ms} asks the host to time the call:
A2UIPhoenix.Live starts a timer and, when it fires, calls
A2UIPhoenix.Session.timeout_agent_call/2, which fails the call with
TIMEOUT if no answer came. A call that fails leaves the property nil and
is reported as a {:diagnostic, surface_id, :error, payload} effect. The
call a function-call action makes is sent every time the action runs, and its
answer is not kept.
Functions the renderer does run follow their catalog's rules: a function
reserved for the agent (allowedCallers: "agentOnly") is never run from a
component, and one that needs a user gesture (requiresUserActivation, as
openUrl does) runs from an action only. Elsewhere either is an expression
error, reported as a diagnostic.
Styling and themes
a2ui_phoenix.css draws every component with the same tokens: CSS custom
properties, named as in the reference web renderers. Their defaults are
declared with :where(:root), so any rule of the page wins over them, and a
theme is a few declarations:
:root {
  --a2ui-color-primary: #0e7490;
  --a2ui-font-family: "Inter", system-ui, sans-serif;
  --a2ui-border-radius: 0.375rem;
}
	Tokens	What they set
	--a2ui-color-primary	The accent: primary buttons, checked inputs, selected chips, the active tab, the slider, links, focus rings.
	--a2ui-color-on-background, --a2ui-color-background	The text of a surface; the color under surfaces, for the host and components of its own (surfaces are transparent).
	--a2ui-color-surface, --a2ui-color-on-surface, --a2ui-color-surface-muted	Cards, dialogs and chips; the text on them; quiet fills (code, the slider's track, placeholders).
	--a2ui-color-muted, --a2ui-color-subtle	Secondary text (captions, guidance); the quietest (input placeholders, list markers).
	--a2ui-color-border, --a2ui-color-border-strong	Dividers and the edges of cards; the edges of controls.
	--a2ui-color-input, --a2ui-color-on-input	Text fields, date and time inputs, checkboxes and radios.
	--a2ui-color-secondary, --a2ui-color-on-secondary	Default buttons.
	--a2ui-color-error, --a2ui-color-success, --a2ui-color-warning	Failed checks; status colors for components of your own.
	--a2ui-font-family, --a2ui-font-family-title, --a2ui-font-family-monospace	Text (the page's, unless set), headings, code and numbers.
	--a2ui-font-size, --a2ui-font-size-xs … --a2ui-font-size-2xl	The type scale (xs, s, m, l, xl, 2xl); m is --a2ui-font-size, the body size.
	--a2ui-grid-base, --a2ui-spacing-xs … --a2ui-spacing-xl, --a2ui-gap	Space, on a 0.5rem grid; --a2ui-gap separates the children of rows, columns and lists.
	--a2ui-border-width, --a2ui-border-radius (and -s, -l, -xl), --a2ui-control-height	Shape, and the height of buttons and text fields.
	--a2ui-shadow-s, --a2ui-shadow-m, --a2ui-shadow-l, --a2ui-duration, --a2ui-easing	Depth and motion.

The colors that come from the primary color (its hover shade, its tint,
primary text that keeps its contrast, focus rings, and the text on it, white
or black, whichever reads) are computed on each surface, so a new
--a2ui-color-primary changes them too. Set --a2ui-color-on-primary,
--a2ui-color-primary-hover, --a2ui-color-primary-soft or
--a2ui-color-primary-text to choose them instead. Browsers without
relative colors put white text on the primary color.
Component tokens refine one component, for example
--a2ui-button-border-radius, --a2ui-card-padding,
--a2ui-textfield-border-radius, --a2ui-icon-size,
--a2ui-image-avatar-size or --a2ui-modal-border-radius; the stylesheet
names each one where it uses it.
Light and dark
Colors are light-dark() pairs that follow the page's color-scheme. Set
color-scheme: light dark on the page to follow the system, or light or
dark to keep one; the a2ui-light and a2ui-dark classes choose for the
surfaces inside the element that has them. The stylesheet leaves the page's
color scheme to the page.
Markup
Each component has a root class named after it (a2ui-button,
a2ui-text-field, a2ui-choice-picker, …) and a class for its variant
(a2ui-button-primary, a2ui-text-h2, a2ui-image-avatar,
a2ui-list-horizontal). States are ARIA attributes, not classes:
aria-invalid on a control whose checks fail, aria-pressed on a selected
chip, aria-selected on the active tab, aria-busy on a component that
waits for an agent function.
The input components (TextField, CheckBox, ChoicePicker, Slider,
DateTimeInput) share one anatomy: an a2ui-field element that holds the
label (a2ui-field-label), the control, and the messages of its failed
checks (a2ui-field-errors, an a2ui-field-error each). While a field
holds no value (an empty text, an unchecked box, no choice) it has
data-a2ui-empty, and its messages read as guidance instead of errors, so
a form does not open in red. A slider sets --a2ui-slider-fill, the filled
part of its track, from its value, and a2ui_phoenix.js keeps it in step
while the slider moves.
Layout
A few rules make the usual compositions read well without a style of their
own. Cards in a horizontal list are tiles of one width
(--a2ui-list-card-width, 15rem) and one height, and the list scrolls
sideways when they do not fit. A card is a column that its layout child
fills, so a Column with justify: "spaceBetween" keeps a card's button
at its bottom. A caption right under a heading in a column is drawn close
to it, as its subtitle. Text that waits for an agent function shows its
busy indicator on the same line.
Surface themes
A v0.9 or v0.9.1 surface may carry a theme. A2UIPhoenix.Surface sets its
primaryColor (a #rrggbb color) as the --a2ui-color-primary custom
property of the surface, which restyles everything drawn with the primary
color, and shows the agent's agentDisplayName and iconUrl (an http or
https URL) above the surface. Protocol v1.0 has no surface theme.
MCP tools and apps
The A2UI MCP catalog lets a surface call
Model Context Protocol tools and embed
MCP Apps. Add it next to
the basic catalog. a2ui_core makes no MCP connections itself: wrap your MCP
client in a module implementing A2UICore.MCP.Client, and give it to the
catalog (for callMcpTool) and to the session (for the tools an embedded app
calls):
defmodule MyApp.Weather do
  @behaviour A2UICore.MCP.Client

  @impl true
  def call_tool(_state, "get_weather", %{"city" => city}) do
    {:ok, %{"content" => [%{"type" => "text", "text" => "Sunny in #{city}"}]}}
  end
end

client = {MyApp.Weather, nil}

session =
  A2UIPhoenix.Session.new(
    [A2UICore.Catalog.Basic.catalog("v1.0"), A2UICore.Catalog.MCP.catalog("v1.0", client: client)],
    mcp_client: client
  )
call_tool/3 is all callMcpTool needs. For the UI resources a tool's
result names, also implement read_resource/2 (and list_tools/1, which
finds the UI resource a tool declares): without them those resources are not
read.
A component or a function call names the MCP catalog by catalogId. When an
action calls callMcpTool, A2UIPhoenix.Session.invoke/4 applies what the
tool returns: the A2UI messages embedded in its result or held by the UI
resource it names (_meta.ui.resourceUri), and, with targetDataPath, the
MCP App that resource holds, written there for an McpApp to bind.
Embedding MCP Apps
McpApp runs an app in a double-iframe sandbox: an outer frame loads the
sandbox proxy page, which runs the app in an inner frame without
allow-same-origin, under a Content Security Policy that blocks network
connections beyond the domains the app declares, with sensitive browser
features denied unless the component delegates them. Register the hook with
your LiveSocket:
// assets/js/app.js
import "a2ui_phoenix/priv/static/a2ui_phoenix.js"

let liveSocket = new LiveSocket("/live", Socket, {
  hooks: {...window.A2UIPhoenix.hooks},
  params: {_csrf_token: csrfToken}
})
If your LiveSocket already has hooks (an app generated by Phoenix 1.8 passes
...colocatedHooks), keep them: hooks: {...colocatedHooks, ...window.A2UIPhoenix.hooks}. Then serve the proxy page from the package's priv/static:
# lib/my_app_web/endpoint.ex
plug Plug.Static,
  at: "/a2ui_phoenix",
  from: {:a2ui_phoenix, "priv/static"},
  only: ["a2ui_mcp_sandbox.html"]
For stronger isolation, serve the page from an origin of its own and pass its
URL as the mcp_sandbox assign of A2UIPhoenix.Surface.
A browser reloads an iframe that moves in the document, and a LiveView patch
moves an element when an element without an id appears before it. Keep what
you render before your surfaces stable (render a container that is sometimes
empty rather than one that comes and goes, and give containers ids): when an
app's frame does reload, the hook connects it again and sends it the state,
but the app starts over.
The hook answers the app's handshake, display mode and link requests
(http and https only) in the browser, resizes the frame (within 200-3000
by 100-2000 pixels), gives the app the component's color scheme as the host
context's theme (light or dark; the system's when the page allows
both) and tells it when that changes, and keeps the values the component binds in
data.paths in step with the data model. What concerns the surface goes to
A2UIPhoenix.Session.mcp_app_request/5: a tool call the component allows in
allowedTools reaches the agent as an action named after the tool (and runs
through the session's :mcp_client, whose result the app gets); a function
the component lists in allowedFunctions runs once its arguments pass the
schema given there; the app's data changes are written to the bound paths.
Payloads with prototype keys, deeper than 10 levels or larger than 64 KiB are
refused.
Components of your own
A catalog of your own needs a function component for each of its component
types. A component receives these assigns:
	@props: the node's properties, with every binding replaced by its
current value;
	@node: the A2UICore.Resolution.Node;
	@ctx: the A2UIPhoenix.Context of the surface;
	@attrs: the attributes for the component's root element (its DOM id,
data-a2ui-id and the ARIA attributes the component declared);
	@a11y: the component's accessibility attributes.

The catalog declares the component types and their properties. A property
that holds a child takes the ComponentId type of common_types.json (or
ChildList, for several), as in the basic catalog; that is what makes the
renderer resolve it to a node. A property typed as a plain string stays an
id, and the child is not drawn. A catalog for the three components below:
text = %{"$ref" => "common_types.json#/$defs/DynamicString"}

mine =
  A2UICore.Catalog.from_json!(%{
    "catalogId" => "https://example.com/catalogs/mine.json",
    "protocolVersion" => "v1.0",
    "components" => %{
      "Badge" => %{
        "type" => "object",
        "properties" => %{
          "component" => %{"const" => "Badge"},
          "label" => text,
          "tone" => %{"type" => "string"}
        },
        "required" => ["component", "label"]
      },
      "Panel" => %{
        "type" => "object",
        "properties" => %{
          "component" => %{"const" => "Panel"},
          "title" => text,
          "child" => %{"$ref" => "common_types.json#/$defs/ComponentId"}
        },
        "required" => ["component", "child"]
      },
      "Note" => %{
        "type" => "object",
        "properties" => %{"component" => %{"const" => "Note"}, "text" => text},
        "required" => ["component", "text"]
      }
    }
  })

session = A2UIPhoenix.Session.new([A2UICore.Catalog.Basic.catalog("v1.0"), mine])
And a function component for each type:
defmodule MyAppWeb.A2UIComponents do
  use Phoenix.Component

  alias A2UIPhoenix.{Components, Context}

  # A label with a tone: "info", "success" or "warning".
  def badge(assigns) do
    ~H"""
    <span class={["badge", "badge-#{@props["tone"]}"]} {@attrs}>{@props["label"]}</span>
    """
  end

  # A container: children are rendered with Components.child/1.
  def panel(assigns) do
    ~H"""
    <section class="panel" {@attrs}>
      <h2>{@props["title"]}</h2>
      <Components.child ctx={@ctx} child={@props["child"]} />
    </section>
    """
  end

  # An input: named with Context.input_name/2, it writes the property it names.
  def note(assigns) do
    ~H"""
    <textarea name={Context.input_name(@node, "text")} {@attrs}>{@props["text"]}</textarea>
    """
  end
end
Pass the components to each surface, by type:
<.live_component
  :for={surface <- Session.surfaces(@a2ui)}
  module={A2UIPhoenix.Surface}
  id={"surface-" <> surface.id}
  session={@a2ui}
  surface_id={surface.id}
  components={%{
    "Badge" => &MyAppWeb.A2UIComponents.badge/1,
    "Panel" => &MyAppWeb.A2UIComponents.panel/1,
    "Note" => &MyAppWeb.A2UIComponents.note/1
  }}
/>
Your map is merged over A2UIPhoenix.Components.Basic.components/0, so the
same map can also replace a basic component. A component type with no
function renders a placeholder.
An input's value reaches the data model only when the property it names is
bound to a data path, as in "text" => %{"@path" => "/note"}. The submitted
string is written as it is. A2UIPhoenix.Inputs shows how the basic
components convert theirs.
Styled with the same tokens as the basic components, your components match
them, in light and dark and under any theme:
.badge {
  padding: 0.125rem var(--a2ui-spacing-m);
  border: var(--a2ui-border-width) solid var(--a2ui-color-border);
  border-radius: 999px;
  background: var(--a2ui-color-surface-muted);
  color: var(--a2ui-color-on-surface);
  font-size: var(--a2ui-font-size-xs);
}
Streaming to other renderers
A2UIPhoenix.Plug.SSE streams A2UI messages to a renderer outside LiveView,
such as a web renderer in the browser, as server-sent events, one message
per event:
# In a controller:
def events(conn, params), do: A2UIPhoenix.Plug.SSE.stream(conn, MyAgent.messages(params))

# Or mounted in a router; for each request the plug calls MyAgent.messages(conn):
forward "/a2ui/events", A2UIPhoenix.Plug.SSE, source: {MyAgent, :messages, []}
The messages can be any enumerable, including a lazy stream. The response
ends when the enumerable does or when the client goes away. A browser's
EventSource reconnects when a response ends, so close it on the client
once the stream is complete.
A message given as {id, message} is sent with an id: line. A browser's
EventSource that loses the connection reconnects with the last id it
received in the Last-Event-ID header, and
A2UIPhoenix.Plug.SSE.last_event_id/1 reads it, so that the source can
continue after that message. The :retry option sets how long the browser
waits before it reconnects.
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The function component for the MCP catalog's McpApp (v1.0): an
MCP App running in
a double-iframe sandbox, connected to the surface over the MCP Apps
JSON-RPC bridge.
The component renders a container with the A2UIMcpApp hook
(priv/static/a2ui_phoenix.js). The hook loads the sandbox proxy page
(priv/static/a2ui_mcp_sandbox.html, at the URL given by the surface's
:mcp_sandbox assign, "/a2ui_phoenix/a2ui_mcp_sandbox.html" by default),
hands it the app's HTML with its CSP domains and permissions, answers
the app's handshake, resizes the frame, keeps the app's bound state
(data.paths) in step with the data model, and passes the requests
that concern the surface to A2UIPhoenix.Session.mcp_app_request/5.

      


      
        Summary


  
    Functions
  


    
      
        components()

      


        The MCP catalog's components by type.



    


    
      
        default_sandbox()

      


        The sandbox proxy URL used when the surface sets none: /a2ui_phoenix/a2ui_mcp_sandbox.html.



    


    
      
        mcp_app(assigns)

      


        McpApp: the app's sandbox frame.



    





      


      
        Functions


        


  
    
      
    
    
      components()


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec components() :: %{
  required(String.t()) => (map() -> Phoenix.LiveView.Rendered.t())
}


      


The MCP catalog's components by type.

  



  
    
      
    
    
      default_sandbox()


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


The sandbox proxy URL used when the surface sets none: /a2ui_phoenix/a2ui_mcp_sandbox.html.

  



  
    
      
    
    
      mcp_app(assigns)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec mcp_app(map()) :: Phoenix.LiveView.Rendered.t()


      


McpApp: the app's sandbox frame.
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The host side of the MCP catalog's McpApp component: what the
component renders from its props, and the checks the host makes on
what the embedded app sends over the MCP Apps bridge (see the A2UI
MCP App component specification). A2UIPhoenix.Session.mcp_app_request/5
acts on the requests; priv/static/a2ui_phoenix.js runs the bridge in
the browser.
Every payload the app sends is checked before the host acts on it: no
__proto__, constructor or prototype key at any depth, at most 10
levels of nesting, and at most 64 KiB of JSON.

      


      
        Summary


  
    Functions
  


    
      
        change_path(paths, key, subpath)

      


        The path a ui/notifications/data-model-change writes: the key's bound
path, extended by subpath (a JSON pointer or a plain key), or nil
when the key is not bound.



    


    
      
        check_payload(payload)

      


        Checks a payload from the app; {:error, reason} when it is unsafe.



    


    
      
        html(arg1)

      


        The app's HTML: htmlContent, decoded when it starts with
url_encoded:, or nil when there is none.



    


    
      
        paths(props, context)

      


        The data model paths the app binds (data.paths), by key, resolved
against context (the component's data scope).



    


    
      
        read(surface, path)

      


        The value at path of the surface's data model (nil when absent).



    


    
      
        reserved_keys()

      


        The reserved data.paths keys: toolInput, toolResult, modelContext.



    


    
      
        state(props, surface, context)

      


        The current values of the bound paths, by key — what the host keeps
the app in step with. modelContext only flows from the app, so it is
left out.



    





      


      
        Functions


        


  
    
      
    
    
      change_path(paths, key, subpath)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec change_path(map(), String.t(), String.t() | nil) :: String.t() | nil


      


The path a ui/notifications/data-model-change writes: the key's bound
path, extended by subpath (a JSON pointer or a plain key), or nil
when the key is not bound.
iex> A2UIPhoenix.MCPApp.change_path(%{"game" => "/game"}, "game", "score")
"/game/score"
iex> A2UIPhoenix.MCPApp.change_path(%{"game" => "/game"}, "game", nil)
"/game"

  



  
    
      
    
    
      check_payload(payload)


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


Checks a payload from the app; {:error, reason} when it is unsafe.
iex> A2UIPhoenix.MCPApp.check_payload(%{"a" => [1, 2]})
:ok
iex> A2UIPhoenix.MCPApp.check_payload(%{"__proto__" => %{}})
{:error, "forbidden key '__proto__'"}

  



  
    
      
    
    
      html(arg1)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec html(map()) :: String.t() | nil


      


The app's HTML: htmlContent, decoded when it starts with
url_encoded:, or nil when there is none.
iex> A2UIPhoenix.MCPApp.html(%{"htmlContent" => "url_encoded:%3Cp%3EHi%3C%2Fp%3E"})
"<p>Hi</p>"

  



  
    
      
    
    
      paths(props, context)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec paths(map(), A2UICore.Resolution.DataContext.t()) :: %{
  optional(String.t()) => String.t()
}


      


The data model paths the app binds (data.paths), by key, resolved
against context (the component's data scope).

  



  
    
      
    
    
      read(surface, path)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec read(A2UICore.State.Surface.t(), String.t()) :: term()


      


The value at path of the surface's data model (nil when absent).

  



  
    
      
    
    
      reserved_keys()


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


The reserved data.paths keys: toolInput, toolResult, modelContext.

  



  
    
      
    
    
      state(props, surface, context)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec state(map(), A2UICore.State.Surface.t(), A2UICore.Resolution.DataContext.t()) ::
  map()


      


The current values of the bound paths, by key — what the host keeps
the app in step with. modelContext only flows from the app, so it is
left out.
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Phoenix/LiveView renderer for A2UICore.
	A2UIPhoenix.Session — the renderer state of a conversation: the
surfaces an agent built and their resolved component trees; plain
data, effects returned.
	A2UIPhoenix.Live — hosts a session in a LiveView: applies agent
messages, the surfaces' writes and actions, and delivers outbound
messages through a callback.
	A2UIPhoenix.Surface — the LiveComponent that renders one surface.
	A2UIPhoenix.Components.Basic — the basic catalog's components;
A2UIPhoenix.Components and A2UIPhoenix.Context for writing
components of another catalog.
	A2UIPhoenix.Plug.SSE — streams agent messages to renderers
outside LiveView as server-sent events.

No global processes: state lives in the host's LiveView assigns.
priv/static/a2ui_phoenix.js opens the URLs openUrl actions ask for,
and priv/static/a2ui_phoenix.css draws the components, in light and
dark, themed by --a2ui-* custom properties (see the guide).
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Hosts an A2UIPhoenix.Session in a LiveView.
def mount(_params, _session, socket) do
  session = A2UIPhoenix.Session.new([A2UICore.Catalog.Basic.catalog("v1.0")])
  {:ok, A2UIPhoenix.Live.init(socket, session, on_send: &send_to_agent/2)}
end

def handle_info({:agent, payload}, socket) do
  {_result, socket} = A2UIPhoenix.Live.handle_message(socket, payload)
  {:noreply, socket}
end
and render each surface with A2UIPhoenix.Surface:
<.live_component
  :for={surface <- A2UIPhoenix.Session.surfaces(@a2ui)}
  module={A2UIPhoenix.Surface}
  id={"surface-" <> surface.id}
  session={@a2ui}
  surface_id={surface.id}
/>
init/3 assigns the session and attaches a handle_info hook that
applies the writes and actions the surfaces report, so the host does not
handle those messages itself.
Effects are delivered as they happen:
	{:send, message} goes to the :on_send callback — the host's
transport to the agent;
	{:open_url, url} is pushed to the browser as the "a2ui:open_url"
event (priv/static/a2ui_phoenix.js opens it in a new tab);
	{:agent_call_sent, call_id, timeout_ms} starts the call's timer,
which rejects the call with TIMEOUT if the agent has not answered
when it fires (A2UIPhoenix.Session.timeout_agent_call/2), and also
goes to the :on_effect callback;
	every other effect goes to the :on_effect callback.

The reply to an embedded MCP App's request is pushed as the
"a2ui:mcp_app:reply" event, which the A2UIMcpApp hook relays to the
app.
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    Types
  


    
      
        callback()

      


    





  
    Functions
  


    
      
        handle_message(socket, payload, options \\ [])

      


        Applies an agent payload to the session (A2UIPhoenix.Session.handle_message/3)
and delivers the effects. Returns :ok or {:error, error} with the
updated socket: a failed message may still have changed some surfaces,
and its error report has been sent.



    


    
      
        init(socket, session, options \\ [])

      


        Assigns session and attaches the hook.



    


    
      
        session(socket)

      


        The session init/3 assigned.
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      callback()


        (since 0.1.0)


        
          
        

    

  


  

      

          @type callback() :: (term(), Phoenix.LiveView.Socket.t() ->
                 Phoenix.LiveView.Socket.t())


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      handle_message(socket, payload, options \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec handle_message(Phoenix.LiveView.Socket.t(), term(), keyword()) ::
  {:ok | {:error, A2UICore.Error.t()}, Phoenix.LiveView.Socket.t()}


      


Applies an agent payload to the session (A2UIPhoenix.Session.handle_message/3)
and delivers the effects. Returns :ok or {:error, error} with the
updated socket: a failed message may still have changed some surfaces,
and its error report has been sent.

  



    

  
    
      
    
    
      init(socket, session, options \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec init(Phoenix.LiveView.Socket.t(), A2UIPhoenix.Session.t(), keyword()) ::
  Phoenix.LiveView.Socket.t()


      


Assigns session and attaches the hook.
Options:
	:assign — the assign holding the session (:a2ui);
	:on_send — (message, socket -> socket), called for each
renderer→agent message;
	:on_effect — (effect, socket -> socket), called for the other
session effects.


  



  
    
      
    
    
      session(socket)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec session(Phoenix.LiveView.Socket.t()) :: A2UIPhoenix.Session.t()


      


The session init/3 assigned.
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The renderer side of one A2UI conversation: the surfaces an agent built
(an A2UICore.Processor) and, for each surface, its resolved component
tree (an A2UICore.Resolution.NodeResolver).
A session is plain data owned by the host — usually a LiveView assign
(see A2UIPhoenix.Live). Every operation returns the new session
together with the effects the host acts on:
	{:send, message} — a renderer→agent message (action, error,
rendererFunctionResponse) to deliver to the agent;
	{:open_url, url} — an openUrl action asks the browser to open
url (the scheme was checked by the catalog function);
	{:surface_created, id}, {:surface_deleted, id},
{:components_updated, id, component_ids},
{:data_model_updated, id, path} — as the processor reports them;
	{:rpc_settled, call_id, outcome} — a pending agent call settled;
	{:agent_call_sent, call_id, timeout_ms} — a callAgentFunction
message went out in a {:send, message} effect; the host starts a
timer for it and calls timeout_agent_call/2 when it fires
(timeout_ms is nil for a call without a timeout);
	{:diagnostic, surface_id, :error | :warning, payload} — what the
resolver found while resolving or invoking (an unknown component
type, a cyclic reference, a binding that does not resolve), and
agent function calls that failed.


Agent messages go through handle_message/3; user input goes through
write/5 (a two-way binding) and invoke/4 (an action); the requests
of an embedded MCP App (the MCP catalog's McpApp) go through
mcp_app_request/5.
Agent functions
In protocol v1.0 a function call that no catalog of the surface can
run locally is sent to the agent as a callAgentFunction message: a
call the catalog it resolves to does not declare, or declares without
an implementation. A property that uses such a call is nil, and its
node busy, until the agent's agentFunctionResponse arrives through
handle_message/3; the surface is then resolved again with the value.
A call that fails (an error response, a timeout) leaves the property
nil and is reported as a diagnostic. The call a function-call action
makes is sent each time the action runs.
session = A2UIPhoenix.Session.new([A2UICore.Catalog.Basic.catalog("v1.0")])
{:ok, session, _effects} = A2UIPhoenix.Session.handle_message(session, message)

      


      
        Summary


  
    Types
  


    
      
        effect()

      


    


    
      
        mcp_reply()

      


        The reply to an MCP App's request: a JSON-RPC result, a JSON-RPC error
(code and message), or none for a notification.



    


    
      
        t()

      


    





  
    Functions
  


    
      
        client_data_model(session, version \\ nil)

      


        The data models of the surfaces created with sendDataModel, for the
transport to attach to outbound messages; see
A2UICore.Processor.renderer_data_model/2.



    


    
      
        dispose(session)

      


        Rejects the pending agent calls and drops every resolved tree; the
surfaces stay readable.



    


    
      
        handle_message(session, payload, options \\ [])

      


        Applies an agent payload (a message, a list, or a {"messages": …}
wrapper) and re-resolves the surfaces it touched.



    


    
      
        invoke(session, surface_id, ref, property)

      


        Invokes the action in property of node ref on surface surface_id.



    


    
      
        mcp_app_request(session, surface_id, ref, method, params)

      


        Acts on a request or notification an embedded MCP App sent from the
McpApp node ref on surface surface_id, and returns the reply for
the app with the effects.



    


    
      
        new(catalogs, options \\ [])

      


        Creates a session over catalogs (the first one is the default for
surfaces that name none).



    


    
      
        resolver(session, id)

      


        The resolved tree of surface id, or nil.



    


    
      
        surface(session, id)

      


        The surface with id, or nil.



    


    
      
        surfaces(session)

      


        All surfaces, sorted by id.



    


    
      
        timeout_agent_call(session, call_id)

      


        Rejects the pending agent call call_id with TIMEOUT, for the timer
the host started on {:agent_call_sent, call_id, timeout_ms}. A call
that has settled in the meantime is left alone.



    


    
      
        write(session, surface_id, ref, property, value)

      


        Writes value through property of node ref on surface surface_id
— a two-way binding receiving user input — and re-resolves the surface.



    





      


      
        Types


        


  
    
      
    
    
      effect()


        (since 0.1.0)


        
          
        

    

  


  

      

          @type effect() ::
  {:send, map()}
  | {:open_url, String.t()}
  | {:agent_call_sent, String.t(), number() | nil}
  | {:diagnostic, String.t(), :error | :warning, map()}
  | A2UICore.Processor.effect()


      



  



  
    
      
    
    
      mcp_reply()


        (since 0.1.0)


        
          
        

    

  


  

      

          @type mcp_reply() :: {:result, term()} | {:error, integer(), String.t()} | :none


      


The reply to an MCP App's request: a JSON-RPC result, a JSON-RPC error
(code and message), or none for a notification.

  



  
    
      
    
    
      t()


        (since 0.1.0)


        
          
        

    

  


  

      

          @type t() :: %A2UIPhoenix.Session{
  agent_calls: %{optional(String.t()) => {String.t(), term()}},
  clock: (-> DateTime.t()) | nil,
  mcp_client: A2UICore.MCP.Client.t() | nil,
  processor: A2UICore.Processor.t(),
  resolvers: %{optional(String.t()) => A2UICore.Resolution.NodeResolver.t()},
  version: String.t()
}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      client_data_model(session, version \\ nil)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec client_data_model(t(), String.t() | nil) ::
  {:ok, map() | nil} | {:error, A2UICore.Error.t()}


      


The data models of the surfaces created with sendDataModel, for the
transport to attach to outbound messages; see
A2UICore.Processor.renderer_data_model/2.

  



  
    
      
    
    
      dispose(session)


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


Rejects the pending agent calls and drops every resolved tree; the
surfaces stay readable.

  



    

  
    
      
    
    
      handle_message(session, payload, options \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec handle_message(t(), term(), keyword()) ::
  {:ok, t(), [effect()]} | {:error, A2UICore.Error.t(), t(), [effect()]}


      


Applies an agent payload (a message, a list, or a {"messages": …}
wrapper) and re-resolves the surfaces it touched.
On failure the operations before the failing one stay applied (see
A2UICore.Processor.process/3); the effects then include the error
message to report to the agent when the error names a surface or a
function call. Options are passed to the processor (:user_activated,
:surface_id).

  



  
    
      
    
    
      invoke(session, surface_id, ref, property)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec invoke(t(), String.t(), pos_integer(), String.t()) ::
  {:ok, t(), [effect()]} | {:error, A2UICore.Error.t()}


      


Invokes the action in property of node ref on surface surface_id.
An event action produces {:send, action_message}; an openUrl
function call produces {:open_url, url}; any other function call runs
in the renderer, and what it asks for is applied in order: data model
writes, and A2UI messages (as handle_message/3 would, except that
messages read from a tool's UI resource do not recreate a surface that
exists). A component whose checks fail (isValid is false) does not
act.

  



  
    
      
    
    
      mcp_app_request(session, surface_id, ref, method, params)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec mcp_app_request(t(), String.t(), pos_integer(), String.t(), term()) ::
  {:ok, t(), [effect()], mcp_reply()} | {:error, A2UICore.Error.t()}


      


Acts on a request or notification an embedded MCP App sent from the
McpApp node ref on surface surface_id, and returns the reply for
the app with the effects.
	tools/call — a tool the component's allowedTools lists is
dispatched to the agent as an action named after it, with its
arguments as context; the reply is the tool's result when the
session has an :mcp_client, else an empty result.
	ui/requests/function-call — a function the component's
allowedFunctions lists, whose arguments pass the schema given
there, runs in the surface's catalogs; the reply is
%{"status" => "success", "result" => value}.
	ui/notifications/data-model-change — the value is written to the
path the component binds to the key (data.paths), extended by
subpath, unless it is already there.
	ui/update-model-context — structuredContent (else content) is
written to the path bound to modelContext.
	ui/message — dispatched as an action named ui/message with
role and content.

A payload that fails A2UIPhoenix.MCPApp.check_payload/1, a tool or
function that is not allowed, and an unknown method get a JSON-RPC
error. Returns {:error, error} when the node is gone or is not an
McpApp.

  



    

  
    
      
    
    
      new(catalogs, options \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec new([A2UICore.Catalog.t()], keyword()) :: t()


      


Creates a session over catalogs (the first one is the default for
surfaces that name none).
Options:
	:validation and :default_timeout_ms — passed to
A2UICore.Processor.new/2;
	:version — the protocol version of outbound messages when the
surface does not decide it ("v1.0");
	:clock — a zero-arity function returning the current
DateTime, used for action timestamps (DateTime.utc_now/0);
	:mcp_client — an A2UICore.MCP.Client ({module, state}) that
runs the tools an embedded MCP App calls, so that the app gets the
tool's result; without one the app gets an empty result (the call
still reaches the agent as an action).


  



  
    
      
    
    
      resolver(session, id)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec resolver(t(), String.t()) :: A2UICore.Resolution.NodeResolver.t() | nil


      


The resolved tree of surface id, or nil.

  



  
    
      
    
    
      surface(session, id)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec surface(t(), String.t()) :: A2UICore.State.Surface.t() | nil


      


The surface with id, or nil.

  



  
    
      
    
    
      surfaces(session)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec surfaces(t()) :: [A2UICore.State.Surface.t()]


      


All surfaces, sorted by id.

  



  
    
      
    
    
      timeout_agent_call(session, call_id)


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


Rejects the pending agent call call_id with TIMEOUT, for the timer
the host started on {:agent_call_sent, call_id, timeout_ms}. A call
that has settled in the meantime is left alone.

  



  
    
      
    
    
      write(session, surface_id, ref, property, value)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec write(t(), String.t(), pos_integer(), String.t(), term()) ::
  {:ok, t(), [effect()]} | {:error, A2UICore.Error.t()}


      


Writes value through property of node ref on surface surface_id
— a two-way binding receiving user input — and re-resolves the surface.
Returns an error when the node is gone or the property is not bound to
a data path.

  


        

      


  

    
A2UIPhoenix.Surface 
    



      
A LiveComponent that renders one surface of an A2UIPhoenix.Session.
<.live_component
  module={A2UIPhoenix.Surface}
  id="surface-main"
  session={@a2ui}
  surface_id="main"
/>
Assigns: :id, :session and :surface_id (required); :components
— component functions by type, merged over
A2UIPhoenix.Components.Basic.components/0 and
A2UIPhoenix.Components.MCP.components/0; :markdown and
:mcp_sandbox — see A2UIPhoenix.Context.
A surface created with a theme (protocols v0.9 and v0.9.1) shows it: primaryColor
becomes the --a2ui-color-primary custom property of the surface, and
iconUrl and agentDisplayName are shown above it, to say which agent
made it.
The component owns the surface's local UI state: the open tab, whether a
modal is open, a choice filter. Input that concerns the agent is sent to
the LiveView process, which owns the session:
	{A2UIPhoenix.Surface, surface_id, {:write, ref, property, value}} —
user input reached a two-way binding;
	{A2UIPhoenix.Surface, surface_id, {:invoke, ref, property}} — the
user triggered an action;
	{A2UIPhoenix.Surface, surface_id, {:mcp_app, ref, method, params, id}}
— an embedded MCP App sent a request (id is nil for a
notification).

A2UIPhoenix.Live handles both.

      




  

    
A2UIPhoenix.Components 
    



      
The function components that walk a resolved surface, and the helpers
component implementations share.
component_node/1 renders one node of an A2UICore.Resolution.NodeResolver
tree: a placeholder for the states that have no definition (:pending,
:unknown_type, :cyclic), else the function component the context's
component map has for the node's type. That component receives:
	@ctx — the A2UIPhoenix.Context;
	@node — the A2UICore.Resolution.Node;
	@props — the node's props with every binding replaced by its
current value (children stay {:node, ref}, actions stay
A2UICore.Resolution.Actions);
	@a11y — A2UICore.Accessibility.attributes/2 of the component;
	@attrs — the global attributes for the component's root element:
its DOM id, data-a2ui-id, and the ARIA attributes the component
declared (aria-label for an explicit label, aria-description,
aria-live when not "off", aria-hidden when hidden), and
aria-busy while a property waits for an agent function.

A component renders its children with child/1 and its failed checks
with validation_errors/1.

      


      
        Summary


  
    Functions
  


    
      
        child(assigns)

      


        Renders a child slot: {:node, ref}, a list of them, or nothing.



    


    
      
        component_node(assigns)

      


        Renders node ref of the context's tree (nothing when it is not
mounted).



    


    
      
        error_ids(ctx, node, props)

      


        The ids of the error messages validation_errors/1 renders, for an
input's aria-describedby (nil when the checks pass).



    


    
      
        invalid?(props)

      


        Whether the component's checks fail.



    


    
      
        props(arg)

      


        The node's props with every binding replaced by its value.



    


    
      
        style(props, extra \\ [])

      


        An inline style: the component's flex weight followed by extra
declarations; nil when there is nothing to say.



    


    
      
        text(value)

      


        Text for display: strings as they are, other scalars in their JSON
spelling, nil as empty.



    


    
      
        validation_errors(assigns)

      


        Renders the messages of a component's failed checks (isValid false and
validationErrors), each with the id aria-describedby points at.



    





      


      
        Functions


        


  
    
      
    
    
      child(assigns)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec child(map()) :: Phoenix.LiveView.Rendered.t()


      


Renders a child slot: {:node, ref}, a list of them, or nothing.
Attributes
	ctx (A2UIPhoenix.Context) (required)
	child (:any) (required)


  



  
    
      
    
    
      component_node(assigns)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec component_node(map()) :: Phoenix.LiveView.Rendered.t()


      


Renders node ref of the context's tree (nothing when it is not
mounted).
Attributes
	ctx (A2UIPhoenix.Context) (required)
	ref (:integer) (required)


  



  
    
      
    
    
      error_ids(ctx, node, props)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec error_ids(A2UIPhoenix.Context.t(), A2UICore.Resolution.Node.t(), map()) ::
  String.t() | nil


      


The ids of the error messages validation_errors/1 renders, for an
input's aria-describedby (nil when the checks pass).

  



  
    
      
    
    
      invalid?(props)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec invalid?(map()) :: boolean()


      


Whether the component's checks fail.

  



  
    
      
    
    
      props(arg)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec props(A2UICore.Resolution.Node.t()) :: map()


      


The node's props with every binding replaced by its value.

  



    

  
    
      
    
    
      style(props, extra \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec style(map(), [String.t() | nil]) :: String.t() | nil


      


An inline style: the component's flex weight followed by extra
declarations; nil when there is nothing to say.
iex> A2UIPhoenix.Components.style(%{"weight" => 2}, ["text-align: center"])
"flex: 2; text-align: center"
iex> A2UIPhoenix.Components.style(%{})
nil

  



  
    
      
    
    
      text(value)


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


Text for display: strings as they are, other scalars in their JSON
spelling, nil as empty.
iex> A2UIPhoenix.Components.text(3.5)
"3.5"
iex> A2UIPhoenix.Components.text(nil)
""

  



  
    
      
    
    
      validation_errors(assigns)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec validation_errors(map()) :: Phoenix.LiveView.Rendered.t()


      


Renders the messages of a component's failed checks (isValid false and
validationErrors), each with the id aria-describedby points at.
Attributes
	ctx (A2UIPhoenix.Context) (required)
	node (A2UICore.Resolution.Node) (required)
	props (:map) (required)


  


        

      


  

    
A2UIPhoenix.Components.Basic 
    



      
Function components for the basic catalog (v0.9.1 and v1.0): Text,
Image, Icon, Video, AudioPlayer, Row, Column, List,
Card, Tabs, Modal, Divider, Button, TextField, CheckBox,
ChoicePicker, Slider and DateTimeInput.
Every element carries a namespaced class: the component's
(a2ui-button), its variant (a2ui-button-primary) and its parts
(a2ui-tabs-tab), as in the reference web renderers. States are ARIA
attributes (aria-selected, aria-pressed, aria-invalid), and the
input components share one anatomy: an a2ui-field with an
a2ui-field-label, the control and the a2ui-field-errors of its failed
checks, marked data-a2ui-empty while it holds no value.
priv/static/a2ui_phoenix.css styles them all from --a2ui-* tokens.
Inputs are named with A2UIPhoenix.Context.input_name/2 and report
changes through the surface's form; buttons, tabs, modals and chips send
click events to the surface (A2UIPhoenix.Surface). Interactive elements
use native controls and, where the control alone does not say it, the
ARIA role from A2UICore.Accessibility (a radiogroup for a
single-choice picker).
components/0 is the component map A2UIPhoenix.Surface starts from;
a host overrides or extends it with its own %{type => component}.

      


      
        Summary


  
    Functions
  


    
      
        audio_player(assigns)

      


        AudioPlayer.



    


    
      
        button(assigns)

      


        Button: invokes its action; disabled while its checks fail.



    


    
      
        card(assigns)

      


        Card.



    


    
      
        check_box(assigns)

      


        CheckBox.



    


    
      
        choice_picker(assigns)

      


        ChoicePicker: radio buttons, checkboxes or chips over options,
optionally with a filter.



    


    
      
        column(assigns)

      


        Column: children stacked.



    


    
      
        components()

      


        The basic catalog's components by type.



    


    
      
        date_time_input(assigns)

      


        DateTimeInput: a date input, a time input, or both.



    


    
      
        divider(assigns)

      


        Divider.



    


    
      
        icon(assigns)

      


        Icon: a Material Symbols ligature, or an SVG path ({svgPath}).



    


    
      
        icon_name(name)

      


        The Material Symbols ligature of a catalog icon name.



    


    
      
        image(assigns)

      


        Image.



    


    
      
        list(assigns)

      


        List: children in a scrolling list.



    


    
      
        modal(assigns)

      


        Modal: the trigger, and the content in a dialog while it is open. A
click on the trigger opens it — also when the trigger is a button with
an action of its own.



    


    
      
        row(assigns)

      


        Row: children side by side.



    


    
      
        slider(assigns)

      


        Slider: a range input showing its value.



    


    
      
        tabs(assigns)

      


        Tabs: a tab bar and the open tab's content.



    


    
      
        text_component(assigns)

      


        Text: a heading (v0.9 h1–h5), a caption, or body text.



    


    
      
        text_field(assigns)

      


        TextField: a text, number, password or multi-line input.



    


    
      
        video(assigns)

      


        Video.



    





      


      
        Functions


        


  
    
      
    
    
      audio_player(assigns)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec audio_player(map()) :: Phoenix.LiveView.Rendered.t()


      


AudioPlayer.

  



  
    
      
    
    
      button(assigns)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec button(map()) :: Phoenix.LiveView.Rendered.t()


      


Button: invokes its action; disabled while its checks fail.

  



  
    
      
    
    
      card(assigns)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec card(map()) :: Phoenix.LiveView.Rendered.t()


      


Card.

  



  
    
      
    
    
      check_box(assigns)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec check_box(map()) :: Phoenix.LiveView.Rendered.t()


      


CheckBox.

  



  
    
      
    
    
      choice_picker(assigns)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec choice_picker(map()) :: Phoenix.LiveView.Rendered.t()


      


ChoicePicker: radio buttons, checkboxes or chips over options,
optionally with a filter.

  



  
    
      
    
    
      column(assigns)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec column(map()) :: Phoenix.LiveView.Rendered.t()


      


Column: children stacked.

  



  
    
      
    
    
      components()


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec components() :: %{
  required(String.t()) => (map() -> Phoenix.LiveView.Rendered.t())
}


      


The basic catalog's components by type.

  



  
    
      
    
    
      date_time_input(assigns)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec date_time_input(map()) :: Phoenix.LiveView.Rendered.t()


      


DateTimeInput: a date input, a time input, or both.

  



  
    
      
    
    
      divider(assigns)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec divider(map()) :: Phoenix.LiveView.Rendered.t()


      


Divider.

  



  
    
      
    
    
      icon(assigns)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec icon(map()) :: Phoenix.LiveView.Rendered.t()


      


Icon: a Material Symbols ligature, or an SVG path ({svgPath}).

  



  
    
      
    
    
      icon_name(name)


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


The Material Symbols ligature of a catalog icon name.
iex> A2UIPhoenix.Components.Basic.icon_name("arrowBack")
"arrow_back"
iex> A2UIPhoenix.Components.Basic.icon_name("play")
"play_arrow"

  



  
    
      
    
    
      image(assigns)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec image(map()) :: Phoenix.LiveView.Rendered.t()


      


Image.

  



  
    
      
    
    
      list(assigns)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec list(map()) :: Phoenix.LiveView.Rendered.t()


      


List: children in a scrolling list.

  



  
    
      
    
    
      modal(assigns)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec modal(map()) :: Phoenix.LiveView.Rendered.t()


      


Modal: the trigger, and the content in a dialog while it is open. A
click on the trigger opens it — also when the trigger is a button with
an action of its own.

  



  
    
      
    
    
      row(assigns)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec row(map()) :: Phoenix.LiveView.Rendered.t()


      


Row: children side by side.

  



  
    
      
    
    
      slider(assigns)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec slider(map()) :: Phoenix.LiveView.Rendered.t()


      


Slider: a range input showing its value.

  



  
    
      
    
    
      tabs(assigns)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec tabs(map()) :: Phoenix.LiveView.Rendered.t()


      


Tabs: a tab bar and the open tab's content.

  



  
    
      
    
    
      text_component(assigns)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec text_component(map()) :: Phoenix.LiveView.Rendered.t()


      


Text: a heading (v0.9 h1–h5), a caption, or body text.

  



  
    
      
    
    
      text_field(assigns)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec text_field(map()) :: Phoenix.LiveView.Rendered.t()


      


TextField: a text, number, password or multi-line input.

  



  
    
      
    
    
      video(assigns)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec video(map()) :: Phoenix.LiveView.Rendered.t()


      


Video.

  


        

      


  

    
A2UIPhoenix.Context 
    



      
What a component needs to render inside a surface.
	:surface_id, :surface and :resolver — the surface and its
resolved tree (A2UICore.Resolution.NodeResolver);
	:components — the component map, %{type => function_component};
	:target — the phx-target of the surface's events (the
A2UIPhoenix.Surface LiveComponent);
	:ui — the surface's local UI state by node ref (the open tab, an
open modal, a choice filter); never sent to the agent;
	:markdown — an optional (String.t() -> Phoenix.HTML.safe())
used for body text (nil renders text as is);
	:mcp_sandbox — the URL of the MCP App sandbox proxy page (nil
uses A2UIPhoenix.Components.MCP.default_sandbox/0).

Custom components receive it as @ctx and use the helpers below to
name their inputs and DOM ids the way the surface expects.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        dom_id(ctx, node, suffix \\ nil)

      


        A DOM id for node, unique on the page while the node is mounted;
suffix names an element inside the component.



    


    
      
        input_name(node, field \\ "value")

      


        The form name of an input of node: field is the component property
the input writes ("value" by default).



    


    
      
        node(context, ref)

      


        The mounted node with ref, or nil.



    


    
      
        ui(context, node, key, default)

      


        A value of the local UI state of node, or default.



    





      


      
        Types


        


  
    
      
    
    
      t()


        (since 0.1.0)


        
          
        

    

  


  

      

          @type t() :: %A2UIPhoenix.Context{
  components: %{
    optional(String.t()) => (map() -> Phoenix.LiveView.Rendered.t())
  },
  markdown: (String.t() -> Phoenix.HTML.safe()) | nil,
  mcp_sandbox: String.t() | nil,
  resolver: A2UICore.Resolution.NodeResolver.t() | nil,
  surface: A2UICore.State.Surface.t() | nil,
  surface_id: String.t() | nil,
  target: term(),
  ui: %{optional(pos_integer()) => map()}
}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      dom_id(ctx, node, suffix \\ nil)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec dom_id(t(), A2UICore.Resolution.Node.t() | pos_integer(), String.t() | nil) ::
  String.t()


      


A DOM id for node, unique on the page while the node is mounted;
suffix names an element inside the component.
iex> ctx = %A2UIPhoenix.Context{surface_id: "main form"}
iex> A2UIPhoenix.Context.dom_id(ctx, 7, "input")
"a2ui-main_form-7-input"

  



    

  
    
      
    
    
      input_name(node, field \\ "value")


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec input_name(A2UICore.Resolution.Node.t() | pos_integer(), String.t()) ::
  String.t()


      


The form name of an input of node: field is the component property
the input writes ("value" by default).
iex> A2UIPhoenix.Context.input_name(7)
"a2ui[7][value]"

  



  
    
      
    
    
      node(context, ref)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec node(t(), pos_integer()) :: A2UICore.Resolution.Node.t() | nil


      


The mounted node with ref, or nil.

  



  
    
      
    
    
      ui(context, node, key, default)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec ui(t(), A2UICore.Resolution.Node.t(), atom(), term()) :: term()


      


A value of the local UI state of node, or default.

  


        

      


  

    
A2UIPhoenix.Inputs 
    



      
How a form change on a surface becomes a write.
An input of node ref is named a2ui[ref][field]
(A2UIPhoenix.Context.input_name/2), where field is normally the
property the input writes. decode/4 turns the submitted string into
the value the property holds — a boolean for a CheckBox, a list for a
ChoicePicker, a number for a Slider, a combined date-time for a
DateTimeInput — or into local UI state (a ChoicePicker filter). Any
other component's field is written as the submitted string.

      


      
        Summary


  
    Types
  


    
      
        decoded()

      


    





  
    Functions
  


    
      
        date_enabled?(props)

      


        Whether a DateTimeInput picks a date: enableDate, which defaults to
true only when enableTime is not set (a time-only input picks no
date), as the basic catalog's guide and the reference renderers have
it.



    


    
      
        date_part(value)

      


        The YYYY-MM-DD part of a date or date-time value ("" when there is
none).



    


    
      
        decode(node, field, raw, today)

      


        Decodes the submitted raw value of field of node. today fills
in the date when only the time of a date-and-time input is set.



    


    
      
        time_part(value)

      


        The HH:MM part of a time or date-time value ("" when there is none).



    


    
      
        toggle(node, option)

      


        The new value of a ChoicePicker when the chip for option is
clicked: toggled in a multiple selection, the only one otherwise.



    





      


      
        Types


        


  
    
      
    
    
      decoded()


        (since 0.1.0)


        
          
        

    

  


  

      

          @type decoded() :: {:write, String.t(), term()} | {:ui, atom(), term()} | :ignore


      



  


        

      

      
        Functions


        


  
    
      
    
    
      date_enabled?(props)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec date_enabled?(map()) :: boolean()


      


Whether a DateTimeInput picks a date: enableDate, which defaults to
true only when enableTime is not set (a time-only input picks no
date), as the basic catalog's guide and the reference renderers have
it.
iex> A2UIPhoenix.Inputs.date_enabled?(%{"enableTime" => true})
false
iex> A2UIPhoenix.Inputs.date_enabled?(%{})
true

  



  
    
      
    
    
      date_part(value)


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


The YYYY-MM-DD part of a date or date-time value ("" when there is
none).
iex> A2UIPhoenix.Inputs.date_part("2026-10-14T09:30:00")
"2026-10-14"
iex> A2UIPhoenix.Inputs.date_part("09:30")
""

  



  
    
      
    
    
      decode(node, field, raw, today)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec decode(A2UICore.Resolution.Node.t(), String.t(), term(), Date.t()) :: decoded()


      


Decodes the submitted raw value of field of node. today fills
in the date when only the time of a date-and-time input is set.

  



  
    
      
    
    
      time_part(value)


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


The HH:MM part of a time or date-time value ("" when there is none).
iex> A2UIPhoenix.Inputs.time_part("2026-10-14T09:30:00")
"09:30"

  



  
    
      
    
    
      toggle(node, option)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec toggle(A2UICore.Resolution.Node.t(), String.t()) ::
  {:write, String.t(), [String.t()]}


      


The new value of a ChoicePicker when the chip for option is
clicked: toggled in a multiple selection, the only one otherwise.

  


        

      


  

    
A2UIPhoenix.Plug.SSE 
    



      
Streams A2UI messages to a renderer outside LiveView as
server-sent events.
Each message is one event whose data is the message's JSON, sent as
soon as the enumerable yields it, in order:
data: {"version":"v1.0","createSurface":{"surfaceId":"s1","catalogId":"…"}}

data: {"version":"v1.0","updateComponents":{"surfaceId":"s1","components":[…]}}
From a controller:
def events(conn, params), do: A2UIPhoenix.Plug.SSE.stream(conn, MyAgent.messages(params))
or mounted, with a source that is called with the conn (and any further
arguments) on each request:
forward "/a2ui/events", A2UIPhoenix.Plug.SSE, source: {MyAgent, :messages, []}
The enumerable is consumed lazily, and no further once the client has
gone. The response ends when the enumerable does; since an
EventSource reconnects when a response ends, a client using one
closes it once its stream is complete.
Resuming a stream
A message given as {id, message} is sent with an id: line. A
browser's EventSource that loses the connection reconnects and sends
the last id it received in the Last-Event-ID header, which
last_event_id/1 reads, so the source can continue after it:
def messages(conn) do
  after_id = A2UIPhoenix.Plug.SSE.last_event_id(conn)
  MyAgent.messages_since(after_id) |> Stream.map(&{&1.seq, &1.message})
end
The :retry option tells the client how long to wait before it
reconnects.
Options:
	:source — for the plug, {module, function, args}: called as
apply(module, function, [conn | args]), it returns the
enumerable of messages.
	:event — the event type of every message (default: none, which a
browser delivers as a message event).
	:retry — the reconnection delay in milliseconds, sent first.


      


      
        Summary


  
    Functions
  


    
      
        event(message, options \\ [])

      


        One event of the stream: its event: line if the :event option is
given, its id: line for a {id, message} pair, its data lines and
the blank line that ends it.



    


    
      
        last_event_id(conn)

      


        The id of the last event a reconnecting client received (its
Last-Event-ID header), or nil.



    


    
      
        stream(conn, messages, options \\ [])

      


        Sends messages as an event stream and returns the conn.



    





      


      
        Functions


        


    

  
    
      
    
    
      event(message, options \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec event(map() | list() | String.t() | {String.t() | integer(), term()}, keyword()) ::
  iodata()


      


One event of the stream: its event: line if the :event option is
given, its id: line for a {id, message} pair, its data lines and
the blank line that ends it.

  



  
    
      
    
    
      last_event_id(conn)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec last_event_id(Plug.Conn.t()) :: String.t() | nil


      


The id of the last event a reconnecting client received (its
Last-Event-ID header), or nil.

  



    

  
    
      
    
    
      stream(conn, messages, options \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec stream(Plug.Conn.t(), Enumerable.t(), keyword()) :: Plug.Conn.t()


      


Sends messages as an event stream and returns the conn.
A message is a map (or list) to encode as JSON, or JSON text already
encoded; text that spans lines is sent as one data line per line, as
the event stream format requires. A {id, message} pair is sent with
its id. Options: :event and :retry.
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