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    A2UIAgent

The agent side of A2UI for Elixir, built on a2ui_core.
An agent registers the catalogs it can write for, negotiates them with each
renderer, puts the matching schemas in the model's prompt and reads the
model's output back as validated A2UI messages, from a complete response or
chunk by chunk while it streams.
It supports protocol versions v0.9, v0.9.1 and v1.0, and two inference
formats. In direct JSON, the default, the model writes message lists between
<a2ui-json> and </a2ui-json> tags. In Express (A2UIAgent.Express) it
writes a compact notation between <a2ui> and </a2ui> tags, which the agent
compiles into messages. An Express prompt can also be packaged as skills
(A2UIAgent.SkillGenerator).
Installation
def deps do
  [
    {:a2ui_agent, "~> 0.1.0"}
  ]
end
Usage
An outline of the flow; Serving an agent walks
through it with examples that run. Here example_turn is an example
conversation turn for the prompt, capabilities the capabilities the
renderer sent, and model_output and chunk what the model wrote.
alias A2UIAgent.{CatalogConfig, CatalogTransformer, Generator, RequestProcessor}
alias A2UIAgent.DirectJson.Parser

# Once, when the agent starts.
basic =
  CatalogConfig.new(A2UICore.Catalog.Basic.catalog("v1.0"),
    transformers: [CatalogTransformer.component_pruning(["Column", "Text", "Button"])]
  )

generator = Generator.new([basic], examples: [example_turn])

# Per request, with the capabilities the renderer sent.
{:ok, processor} = Generator.create_processor(generator, capabilities)
{:ok, snippet} = RequestProcessor.prompt(processor)

# A complete response...
{:ok, parts} = RequestProcessor.parse_response(processor, model_output)
#=> [{:text, "Here is your form."}, {:a2ui, [%{"version" => "v1.0", ...}, ...]}]

# ...or a streamed one, chunk by chunk.
parser = RequestProcessor.parser(processor)
{:ok, parser, parts} = Parser.parse_chunk(parser, chunk)
snippet goes into the model's system prompt. Each {:a2ui, messages} part
holds messages that a renderer holding the negotiated catalogs accepts
(A2UIAgent.PayloadValidator). Send them to the renderer over whatever
transport connects the two.
Catalogs can also be loaded from files (A2UIAgent.CatalogConfig.from_path/2)
or sent by the renderer itself (inlineCatalogs, with
accepts_inline_catalogs: true).
For Express, pass format: A2UIAgent.Express to Generator.new/2 (every
request) or Generator.create_processor/3 (one request). Express responses
are parsed once they are complete.
Besides A2A (below), A2UIAgent.MCP and A2UIAgent.AGUI carry A2UI over
MCP and AG-UI. Components can also be built in Elixir (A2UIAgent.Builder), and macros
(A2UIAgent.Macro, A2UIAgent.MacroExpander) give the model components of
your own that expand into the catalog's before they reach the renderer.
Serving over A2A
A2UIAgent.A2A.Plug serves an agent over the JSON-RPC binding of
A2A: message/send answers with the finished task,
message/stream with server-sent events.
defmodule MyAgent do
  @behaviour A2UIAgent.A2A.Agent

  alias A2UIAgent.A2A.Request

  # No catalog negotiated: answer in text.
  @impl true
  def run(%Request{processor: nil, text: text}), do: {:ok, MyModel.reply(text)}

  # `events` holds the renderer's A2UI messages, such as actions.
  def run(%Request{processor: processor, text: text, events: events}) do
    {:ok, prompt} = A2UIAgent.RequestProcessor.prompt(processor)
    # A string, or an enumerable of chunks as the model streams them.
    {:ok, MyModel.stream(prompt, text, events)}
  end

  @impl true
  def options do
    basic = A2UIAgent.CatalogConfig.new(A2UICore.Catalog.Basic.catalog("v1.0"))
    [generator: A2UIAgent.Generator.new([basic])]
  end

  @impl true
  def card do
    %{
      "name" => "My agent",
      "capabilities" => %{"extensions" => [A2UIAgent.A2A.agent_extension("1.0")]}
    }
  end
end

# In a Phoenix router or a Plug.Router:
forward "/a2a", A2UIAgent.A2A.Plug, agent: MyAgent
The renderer's capabilities, which it sends in the message metadata, select the
catalogs. The model's output goes back as a text part for each run of text and
an A2UI data part for each message. A2UIAgent.A2A.Server does the same
without Plug, and A2UIAgent.A2A holds the part and extension helpers. The
plug needs the optional plug dependency.
License
Apache-2.0. The prompt rules are the A2UI project's text, which the
conformance suites compare exactly, under the same license.


  

    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.
	Catalog registration, transformers (component and function pruning) and
negotiation with a renderer's capabilities, inline catalogs included.
	The direct JSON inference format: a prompt snippet with the negotiated
catalogs' documents, the protocol schemas they use and few-shot examples,
written as the reference SDKs write it, and a parser for complete and
streamed responses that checks messages the way a renderer would.
	The Express inference format (A2UIAgent.Express): a prompt with the
notation's rules and the signatures of the negotiated catalogs' components
and functions, a compiler from Express blocks to validated messages and a
decompiler back, written as the reference SDKs write them.
	Skills (A2UIAgent.Skill, A2UIAgent.SkillGenerator): a format's prompt
packaged as one skill or as a core skill and one skill per catalog.
	A component builder (A2UIAgent.Builder, with a function per basic
component in A2UIAgent.Builder.Basic): trees flattened into component
lists with the reference's id scheme, completed with the catalog's
defaults and checked against it, and packaged as messages.
	Macros (A2UIAgent.Macro, A2UIAgent.MacroExpander): components the
model writes that expand into catalog components, an inference catalog
that adds them to the base catalog, and their catalog schemas.
	A2UIAgent.PayloadValidator, A2UIAgent.BlockLexer and
A2UIAgent.PayloadFixer (the reference's parse_and_fix).
	A2A: A2UI parts, extension negotiation, the message/send and
message/stream methods (A2UIAgent.A2A.Server), and a plug that serves
them over HTTP (A2UIAgent.A2A.Plug). A format that is not read chunk by
chunk, such as Express, is answered once the output is complete.
	MCP and AG-UI: the values an MCP server returns and reads for A2UI
(A2UIAgent.MCP), and AG-UI activity snapshots, events and user actions
(A2UIAgent.AGUI).
	A2UIAgent.Builder.call/3 takes :catalog_id, for a call into another
catalog (v1.0).
	A2UIAgent.DirectJson.Parser.decompile/1 writes each message's keys in the
protocol's order, so that decompiled text streams component by component.
	Express, as in the Python SDK: a single data assignment to a nested path
compiles to an update of that path; several assignments, or one to a
top-level key, compile to one root update that merges them.
A2UIAgent.Express.Parser.decompile/3 takes :surface_catalogs, for
updates to surfaces created earlier.



  

    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.



  

    Serving an agent

a2ui_agent is the agent's side of A2UI. The agent declares the catalogs it
can write for and agrees with each renderer on the ones they share. It puts
those catalogs' schemas in the model's prompt and reads the model's output
back as messages a renderer will accept. A2UIAgent.A2A.Plug serves the
result over A2A. Each example continues from the one before it.
Catalogs
An agent registers each catalog it can write for as an
A2UIAgent.CatalogConfig. Transformers narrow a catalog to what the agent
needs. A smaller catalog makes a shorter prompt and gives the model fewer
ways to go wrong:
alias A2UIAgent.{CatalogConfig, CatalogTransformer, Generator, RequestProcessor}

basic = A2UICore.Catalog.Basic.catalog("v1.0")

config =
  CatalogConfig.new(basic,
    transformers: [
      CatalogTransformer.component_pruning(["Column", "Text", "TextField", "Button"])
    ]
  )

config.transformed.components |> Map.keys() |> Enum.sort()
#=> ["Button", "Column", "Text", "TextField"]
A2UIAgent.CatalogConfig.from_path/2 loads a catalog from a JSON file
instead. The MCP catalog registers like any other, for surfaces that call MCP
tools or embed MCP Apps:
mcp = CatalogConfig.new(A2UICore.Catalog.MCP.declared("v1.0"))

Map.keys(mcp.transformed.components)
#=> ["McpApp"]
A A2UIAgent.Generator holds the registered catalogs and the few-shot
examples for the prompt. An example is a list of messages, and it must be
valid in the agent's catalogs:
example = [
  %{
    "version" => "v1.0",
    "createSurface" => %{"surfaceId" => "hello", "catalogId" => basic.catalog_id}
  },
  %{
    "version" => "v1.0",
    "updateComponents" => %{
      "surfaceId" => "hello",
      "components" => [%{"id" => "root", "component" => "Text", "text" => "Hello!"}]
    }
  }
]

generator = Generator.new([config], examples: [example])
Build the generator once, when the agent starts.
Each request
A renderer says which catalogs it supports, keyed by protocol version.
A2UIAgent.Generator.create_processor/3 keeps the agent's catalogs that the
renderer names and returns an A2UIAgent.RequestProcessor for them:
capabilities = %{"v1.0" => %{"supportedCatalogIds" => [basic.catalog_id]}}
{:ok, processor} = Generator.create_processor(generator, capabilities)
When the renderer names none of the agent's catalogs, there is nothing to
write for. The agent should answer in text:
{:error, error} =
  Generator.create_processor(generator, %{
    "v1.0" => %{"supportedCatalogIds" => ["https://example.com/catalogs/other.json"]}
  })

error.category
#=> :catalog
A renderer can also send catalogs inline, under "inlineCatalogs". The
generator uses them only when it was built with
accepts_inline_catalogs: true.
The prompt
A2UIAgent.RequestProcessor.prompt/1 returns the part of the system prompt
that teaches the model A2UI. It has the rules of the output format, the JSON
schemas of the negotiated catalogs, and the examples:
{:ok, snippet} = RequestProcessor.prompt(processor)

snippet |> String.split("\n") |> hd()
#=> "## Workflow Description:"
Add the rest of the system prompt yourself: who the agent is and what it does.
Reading the model's output
The model writes direct JSON: ordinary text, with lists of A2UI messages
between <a2ui-json> and </a2ui-json> tags.
A2UIAgent.RequestProcessor.parse_response/3 splits a complete response into
text and messages, and checks the messages the way a renderer holding the
negotiated catalogs would:
model_output = """
Here is a form.
<a2ui-json>
[
  {"version": "v1.0",
   "createSurface": {"surfaceId": "form",
                     "catalogId": "https://a2ui.org/specification/v1_0/catalogs/basic/catalog.json"}},
  {"version": "v1.0",
   "updateComponents": {"surfaceId": "form", "components": [
     {"id": "root", "component": "Column", "children": ["name"]},
     {"id": "name", "component": "TextField", "label": "Name", "value": {"@path": "/name"}}
   ]}}
]
</a2ui-json>
"""

{:ok, [{:text, text}, {:a2ui, messages}]} = RequestProcessor.parse_response(processor, model_output)

text
#=> "Here is a form."

Enum.map(messages, &(&1 |> Map.delete("version") |> Map.keys()))
#=> [["createSurface"], ["updateComponents"]]
The reader forgives small JSON mistakes models make, such as trailing commas,
raw line breaks in strings, curly quotes and a Markdown code fence around a
block. It does not accept messages a renderer would reject. A component the
transformers pruned away, for example, is an error:
{:error, error} =
  RequestProcessor.parse_response(processor, """
  <a2ui-json>
  [{"version": "v1.0",
    "createSurface": {"surfaceId": "pic",
                      "catalogId": "https://a2ui.org/specification/v1_0/catalogs/basic/catalog.json"}},
   {"version": "v1.0",
    "updateComponents": {"surfaceId": "pic", "components": [
      {"id": "root", "component": "Image", "url": "https://example.com/cat.png"}]}}]
  </a2ui-json>
  """)

error.category
#=> :validation
The error message says what is wrong. Giving it back to the model is a good
way to get a corrected response.
Streaming
A model's response usually arrives in chunks. The parser that
A2UIAgent.RequestProcessor.parser/1 returns reads one chunk at a time with
A2UIAgent.DirectJson.Parser.parse_chunk/3. It emits text as it arrives, and
each message as soon as it is valid:
alias A2UIAgent.DirectJson.Parser

chunks = Regex.split(~r/(?<=\n)/, model_output)

{_parser, parts} =
  Enum.reduce(chunks, {RequestProcessor.parser(processor), []}, fn chunk, {parser, parts} ->
    {:ok, parser, new_parts} = Parser.parse_chunk(parser, chunk)
    {parser, parts ++ new_parts}
  end)

summary =
  Enum.map(parts, fn
    {:text, text} ->
      text

    {:a2ui, [%{"createSurface" => %{"surfaceId" => id}}]} ->
      {:create, id}

    {:a2ui, [%{"updateComponents" => %{"components" => components}}]} ->
      {:components, Enum.map(components, & &1["id"])}
  end)

summary
#=> ["Here is a form.", {:create, "form"}, {:components, ["root"]}, {:components, ["root", "name"]}]
A message can be emitted again as it grows. Here the updateComponents
message comes out first with the components read so far, then again when the
next one arrives, so the renderer can draw the surface while the model is
still writing it. A createSurface is held back until it is complete, and so
is every message after it. When a block closes, it is checked as a whole, so
a block that turns out to be invalid fails at that point.
Serving over A2A
A2UIAgent.A2A.Plug serves an agent over the JSON-RPC binding of
A2A. The agent is a module implementing
A2UIAgent.A2A.Agent:
defmodule GreetingAgent do
  @behaviour A2UIAgent.A2A.Agent

  alias A2UIAgent.A2A.Request

  # No catalog negotiated: answer in text.
  @impl true
  def run(%Request{processor: nil, text: text}), do: {:ok, "Hello, #{text}!"}

  # `events` holds the renderer's messages, such as the actions of its users.
  def run(%Request{processor: processor, text: text, events: _events}) do
    {:ok, prompt} = A2UIAgent.RequestProcessor.prompt(processor)
    {:ok, call_model(prompt, text)}
  end

  @impl true
  def options do
    basic = A2UIAgent.CatalogConfig.new(A2UICore.Catalog.Basic.catalog("v1.0"))
    [generator: A2UIAgent.Generator.new([basic])]
  end

  @impl true
  def card do
    %{
      "name" => "Greeting agent",
      "capabilities" => %{"extensions" => [A2UIAgent.A2A.agent_extension("1.0")]}
    }
  end

  # Stands in for the model, which gets the prompt and the user's text.
  defp call_model(_prompt, text) do
    """
    Hello!
    <a2ui-json>
    [{"version": "v1.0",
      "createSurface": {"surfaceId": "hello",
                        "catalogId": "https://a2ui.org/specification/v1_0/catalogs/basic/catalog.json"}},
     {"version": "v1.0",
      "updateComponents": {"surfaceId": "hello", "components": [
        {"id": "root", "component": "Text", "text": "Hello, #{text}!"}]}}]
    </a2ui-json>
    """
  end
end
run/1 gets an A2UIAgent.A2A.Request. When the renderer's capabilities
match a catalog of the generator, processor is the request processor for
them. Otherwise it is nil, and the answer is text. The model's output can
be a string, or an enumerable of chunks as the model streams them.
Mount the plug in a Phoenix router or a Plug.Router. It needs the optional
plug dependency, which Phoenix applications already have:
forward "/a2a", A2UIAgent.A2A.Plug, agent: GreetingAgent
POST answers JSON-RPC: message/send with the finished task, and
message/stream with server-sent events as the output arrives. GET serves
the agent card. The renderer sends its capabilities in the message metadata,
as a2uiRendererCapabilities (a2uiClientCapabilities in protocols v0.9
and v0.9.1).
The answer has a text part for each run of text and a data part for each
A2UI message.
A2UIAgent.A2A.Server.handle/3 does the same work without HTTP. It is
convenient in tests:
body = %{
  "jsonrpc" => "2.0",
  "id" => 1,
  "method" => "message/send",
  "params" => %{
    "message" => %{
      "kind" => "message",
      "messageId" => "m1",
      "role" => "user",
      "parts" => [%{"kind" => "text", "text" => "Ada"}],
      "metadata" => %{
        "a2uiRendererCapabilities" => %{
          "v1.0" => %{"supportedCatalogIds" => [basic.catalog_id]}
        }
      }
    }
  }
}

{:reply, response, _extensions} =
  A2UIAgent.A2A.Server.handle(body, GreetingAgent, GreetingAgent.options())

parts = response["result"]["status"]["message"]["parts"]
Enum.map(parts, & &1["kind"])
#=> ["text", "data", "data"]

A2UIAgent.A2A.a2ui_messages(parts) |> List.last() |> get_in(["updateComponents", "components"])
#=> [%{"id" => "root", "component" => "Text", "text" => "Hello, Ada!"}]
A2UIAgent.A2A also has the helpers for building and reading A2UI parts and
for negotiating the A2UI extension.
MCP and AG-UI
A2UIAgent.MCP gives the values an MCP server puts in its responses, as the
A2UI project's guide to A2UI over MCP describes them. A tool call returns
A2UI messages in an embedded resource with the MIME type
application/a2ui+json, after a text fallback:
result = A2UIAgent.MCP.tool_result(messages, uri: "a2ui://form", text: "Here is a form.")

Enum.map(result["content"], & &1["type"])
#=> ["text", "resource"]

A2UIAgent.MCP.a2ui_messages(result) == {:ok, messages}
#=> true
The client states its renderer capabilities in initialize, or in the
_meta of each tool call. A2UIAgent.MCP.renderer_capabilities/1 reads
them for the generator:
params = %{"capabilities" => %{"a2ui" => %{"clientCapabilities" => capabilities}}}

{:ok, _processor} =
  Generator.create_processor(generator, A2UIAgent.MCP.renderer_capabilities(params))
Users' actions come back as calls of the a2ui_action tool, which
A2UIAgent.MCP.action_tool/0 defines and A2UIAgent.MCP.action/2 reads.
A2UIAgent.AGUI does the same for AG-UI, following the conventions of
AG-UI's A2UI middleware. A surface is an activity whose snapshots carry all
its messages so far, so the agent keeps them per surface:
{events, _surfaces} = A2UIAgent.AGUI.snapshots(%{}, messages)

Enum.map(events, &{&1["type"], &1["messageId"]})
#=> [{"ACTIVITY_SNAPSHOT", "a2ui-surface-form"}]
A2UIAgent.AGUI.encode/1 writes an event as AG-UI's HTTP binding sends it,
and A2UIAgent.AGUI.user_action/2 reads the action a run starts with.
Express
Direct JSON is the default format. In Express, the other built-in format,
the model writes each component as a call whose arguments come in the order
its catalog schema declares them, and the agent compiles the result into
messages. The model's output is a fraction of the size of the JSON it
stands for.
A generator writes Express when its format is A2UIAgent.Express: for every
request with Generator.new(configs, format: A2UIAgent.Express), or for one
request with the :format option of create_processor/3:
{:ok, processor} = Generator.create_processor(generator, capabilities, format: A2UIAgent.Express)

{:ok, snippet} = RequestProcessor.prompt(processor)

snippet |> String.split("\n") |> Enum.at(1)
#=> "# A2UI Express DSL Output Contract"
The prompt teaches the notation and gives the signature of each component
and function of the negotiated catalogs, such as
TextField(label, value?, placeholder?, variant? (static), weight? (static), checks? (static)).
The generator's examples are written in Express too.
The model writes Express between <a2ui> and </a2ui> tags:
model_output = """
Here is a form.
<a2ui>
surface("form")
root = Column([name, send])
name = TextField("Name", $/name)
send = Button(Text("Send"), action=Event("send", {name: $/name}))
</a2ui>
"""

{:ok, [{:text, text}, {:a2ui, [message]}]} = RequestProcessor.parse_response(processor, model_output)

text
#=> "Here is a form."

Enum.map(message["createSurface"]["components"], &{&1["id"], &1["component"]})
#=> [{"root", "Column"}, {"name", "TextField"}, {"send", "Button"}, {"send_child", "Text"}]
surface("form") starts the surface form, and each variable names a
component. $/name binds a value to the data model, and Event makes an
action. A component written inside another gets an id made from its
parent's: the button's label is send_child. In protocol v1.0 the
components of a new surface come inline in its createSurface message.
The messages are checked against the catalogs as direct JSON ones are, and
errors have the same categories.
Express is read once the response is complete: its parser has no
parse_chunk/3. Served over A2A, an Express agent sends its answer when the
model has finished, also for message/stream.
A2UIAgent.Express.Parser.decompile/2 writes messages back as Express, so
that earlier turns can go into the model's history in the notation it
writes:
{:ok, express} = A2UIAgent.Express.Parser.decompile(RequestProcessor.parser(processor), message)
express holds:
surface("form")
root = Column([name, send])
name = TextField("Name", $/name)
send = Button(send_child, _, Event("send", {name: $/name}))
send_child = Text("Send")
An update to a surface created in an earlier turn carries no catalog id. With
several catalogs, pass the catalog of each such surface:
decompile(parser, messages, surface_catalogs: %{"form" => catalog_id}).
Express reads arguments in the order the catalog document declares them, so
a catalog must be read with its key order kept. A2UICore.Catalog.Basic,
A2UIAgent.CatalogConfig.from_path/2 and A2UIAgent.CatalogProvider keep
it. A catalog built from a map, such as the result of a plain
Jason.decode/1, has its properties ordered by name; decode with
objects: :ordered_objects instead.
Skills
An Express prompt can also be packaged as skills: markdown files that an
agent framework loads when a task needs them.
A2UIAgent.SkillGenerator.skill_set/2 makes a core skill with the rules of
the notation and one skill for each catalog:
{:ok, format} = A2UIAgent.Express.new([basic])
{:ok, skills} = A2UIAgent.SkillGenerator.skill_set(format)

Enum.map(skills, & &1.filename)
#=> ["a2ui-core/SKILL.md", "a2ui-basic/SKILL.md"]
A2UIAgent.SkillGenerator.skill/2 makes one skill with the whole prompt
instead. A2UIAgent.Skill.to_markdown/1 gives a skill's file, and
A2UIAgent.Skill.export/2 writes skills into a directory.
Building components in Elixir
Not every component has to come from the model. A2UIAgent.Builder builds
a component tree in Elixir and flattens it into the component list an
updateComponents message carries:
import A2UIAgent.Builder
import A2UIAgent.Builder.Basic

tree =
  card(
    id: "profile",
    child:
      column(
        children: [
          text(text: bind("/user/name"), variant: "caption"),
          button(child: text(text: "Edit"), action: event("edit_profile"))
        ]
      )
  )

components = flatten(tree, catalog: basic)

Enum.map(components, &{&1["id"], &1["component"]})
#=> [{"profile__text_1", "Text"}, {"profile__text_2", "Text"}, {"profile__button_1", "Button"}, {"profile__column_1", "Column"}, {"profile", "Card"}]
A node placed in a property of another node becomes a component of its
own, and the property holds its id. Children come before their parents,
and a node without an id gets one made from the root's. With catalog:,
each component gets the defaults its catalog schema declares, and a
component the catalog rejects raises:
hd(components)
#=> %{"id" => "profile__text_1", "component" => "Text", "text" => %{"@path" => "/user/name"}, "variant" => "caption"}

Enum.at(components, 1)["variant"]
#=> "body"
A2UIAgent.Builder.call/3 writes a function call, and from v1.0 takes
catalog_id: for a function of a catalog other than the surface's.
A2UIAgent.Builder.messages/2 puts a tree in messages for a surface: a
createSurface when it is given a catalog id, the updateComponents, and
an updateDataModel for each data model entry.
Macros
A macro is a component the model can write that the agent expands into the
catalog's components before they reach the renderer. One macro call stands
for a whole subtree, so the model writes less and the subtree always comes
out the same. A macro has parameters and a function that builds its tree:
alias A2UIAgent.{Macro, MacroExpander}

status_badge =
  Macro.new(
    "StatusBadge",
    [status: :string, title: :string],
    fn %{status: status, title: title} ->
      row(children: [text(text: String.upcase(status), variant: "caption"), text(text: title)])
    end,
    description: "A status and a title, side by side."
  )

expander = MacroExpander.new(basic, [status_badge])
{:ok, inference_catalog} = MacroExpander.inference_catalog(expander)

List.last(inference_catalog.component_order)
#=> "StatusBadge"
The inference catalog is the base catalog with the macros added as
components. Register it in a A2UIAgent.CatalogConfig in place of the base
catalog, so that the prompt describes the macros and the model's messages
are checked against them. Before the messages go to the renderer,
A2UIAgent.MacroExpander.to_transport/2 expands the macros:
model_messages = [
  %{
    "version" => "v1.0",
    "updateComponents" => %{
      "surfaceId" => "status",
      "components" => [
        %{"id" => "root", "component" => "StatusBadge", "status" => "online", "title" => "API"}
      ]
    }
  }
]

{:ok, [message]} = MacroExpander.to_transport(expander, model_messages)

Enum.map(message["updateComponents"]["components"], &{&1["id"], &1["component"]})
#=> [{"root__text_1", "Text"}, {"root__text_2", "Text"}, {"root", "Row"}]
The macro component's id becomes the id of the tree's root, and the other
components are named after it. A macro may use other macros with
A2UIAgent.Macro.call/2.


  

    
A2UIAgent 
    



      
Agent-side SDK for the A2UI protocol, built on A2UICore.
An agent registers the catalogs it can write for, negotiates them with
each renderer, tells the model how to write A2UI and reads the model's
output back as validated messages.
	A2UIAgent.CatalogProvider, A2UIAgent.CatalogConfig and
A2UIAgent.CatalogTransformer — load the catalogs an agent
registers and prune them to what it uses.
	A2UIAgent.CatalogResolver — picks the active catalogs from a
renderer's capabilities.
	A2UIAgent.Generator and A2UIAgent.RequestProcessor — per
request: the negotiated catalogs, the prompt snippet and parsers.
	A2UIAgent.DirectJson — the direct JSON inference format: its
prompt (A2UIAgent.DirectJson.Prompt) and its parser for complete
and streamed responses (A2UIAgent.DirectJson.Parser).
	A2UIAgent.PayloadValidator — checks a payload the way a renderer
holding the same catalogs would.
	A2UIAgent.A2A, A2UIAgent.A2A.Server and A2UIAgent.A2A.Plug —
the A2A extension: A2UI parts and extension negotiation, the
message/send and message/stream methods, and a plug that serves
them over HTTP.

Everything is plain data: there are no processes, and a streaming
parser is a value that each chunk updates.

      




  

    
A2UIAgent.CatalogConfig 
    



      
A catalog an agent registers, together with the transformers applied to
it.
config =
  A2UIAgent.CatalogConfig.new(catalog,
    transformers: [A2UIAgent.CatalogTransformer.component_pruning(["Text", "Button"])]
  )

config.transformed
#=> the pruned catalog, which prompts and validation use
The transformed catalog is computed once, when the config is built.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        from_path(path, options \\ [])

      


        Loads a catalog file with A2UIAgent.CatalogProvider.load_file/2 and
registers it. Options: :transformers, :catalog_id,
:protocol_version.



    


    
      
        new(catalog, options \\ [])

      


        Registers catalog. Option: :transformers, applied in order.



    





      


      
        Types


        


  
    
      
    
    
      t()


        (since 0.1.0)


        
          
        

    

  


  

      

          @type t() :: %A2UIAgent.CatalogConfig{
  catalog: A2UICore.Catalog.t(),
  transformed: A2UICore.Catalog.t(),
  transformers: [A2UIAgent.CatalogTransformer.t()]
}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      from_path(path, options \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec from_path(String.t(), keyword()) :: {:ok, t()} | {:error, A2UICore.Error.t()}


      


Loads a catalog file with A2UIAgent.CatalogProvider.load_file/2 and
registers it. Options: :transformers, :catalog_id,
:protocol_version.

  



    

  
    
      
    
    
      new(catalog, options \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


Registers catalog. Option: :transformers, applied in order.

  


        

      


  

    
A2UIAgent.CatalogProvider 
    



      
Loads catalog documents into A2UICore.Catalogs.
{:ok, catalog} = A2UIAgent.CatalogProvider.load_file("priv/catalogs/basic.json")

{:ok, catalog} =
  A2UIAgent.CatalogProvider.load_document(document,
    catalog_id: "acme/forms",
    protocol_version: "v1.0"
  )
Both functions take :catalog_id and :protocol_version. Each one
supplies what the document omits and must agree with what the document
states: a document that declares "catalogId": "a" read with
catalog_id: "b" is an error, since one of the two is wrong. When
neither the document nor the options name the catalog or its protocol
version, loading fails, because nothing else can.
Every failure is an A2UICore.Error of category :catalog.

      


      
        Summary


  
    Types
  


    
      
        option()

      


        :catalog_id and :protocol_version, both optional.



    





  
    Functions
  


    
      
        load_document(document, options \\ [])

      


        Loads a catalog from a decoded catalog document: a map, or a
Jason.OrderedObject (decoded with objects: :ordered_objects) to
keep its key order.



    


    
      
        load_document!(document, options \\ [])

      


        Like load_document/2, raising A2UICore.Error on failure.



    


    
      
        load_file(path, options \\ [])

      


        Reads a catalog document from a filesystem path or a file:// URL.



    


    
      
        load_file!(path, options \\ [])

      


        Like load_file/2, raising A2UICore.Error on failure.



    





      


      
        Types


        


  
    
      
    
    
      option()


        (since 0.1.0)


        
          
        

    

  


  

      

          @type option() :: {:catalog_id, String.t()} | {:protocol_version, String.t()}


      


:catalog_id and :protocol_version, both optional.

  


        

      

      
        Functions


        


    

  
    
      
    
    
      load_document(document, options \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec load_document(term(), [option()]) ::
  {:ok, A2UICore.Catalog.t()} | {:error, A2UICore.Error.t()}


      


Loads a catalog from a decoded catalog document: a map, or a
Jason.OrderedObject (decoded with objects: :ordered_objects) to
keep its key order.

  



    

  
    
      
    
    
      load_document!(document, options \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec load_document!(term(), [option()]) :: A2UICore.Catalog.t()


      


Like load_document/2, raising A2UICore.Error on failure.

  



    

  
    
      
    
    
      load_file(path, options \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec load_file(String.t(), [option()]) ::
  {:ok, A2UICore.Catalog.t()} | {:error, A2UICore.Error.t()}


      


Reads a catalog document from a filesystem path or a file:// URL.
The file must hold a JSON object. Its key order orders the catalog's
components and functions, and the document A2UICore.Catalog.to_json/2
writes.

  



    

  
    
      
    
    
      load_file!(path, options \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec load_file!(String.t(), [option()]) :: A2UICore.Catalog.t()


      


Like load_file/2, raising A2UICore.Error on failure.

  


        

      


  

    
A2UIAgent.CatalogResolver 
    



      
Negotiates the catalogs that are active for one renderer.
A renderer sends its capabilities keyed by protocol version, for
example %{"v1.0" => %{"supportedCatalogIds" => [...], "inlineCatalogs" => [...]}}.
resolve/3 returns the agent's catalogs that the renderer names, in the
renderer's order of preference, ignoring ids the agent does not hold.
When the agent accepts inline catalogs, each inline catalog becomes an
active catalog of its own after the registered ones, unless an active
catalog already has its id. Otherwise inline catalogs are dropped, but
they are still checked, since a malformed one makes the capabilities
malformed whether or not the agent uses it.
Registered catalogs resolve to their transformed form; inline catalogs
are not transformed.

      


      
        Summary


  
    Functions
  


    
      
        resolve(configs, capabilities, options \\ [])

      


        Returns the active catalogs.



    





      


      
        Functions


        


    

  
    
      
    
    
      resolve(configs, capabilities, options \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec resolve([A2UIAgent.CatalogConfig.t()], map() | nil, keyword()) ::
  {:ok, [A2UICore.Catalog.t()]} | {:error, A2UICore.Error.t()}


      


Returns the active catalogs.
capabilities of nil (a request that carries none) activates every
registered catalog in registration order. Option:
:accepts_inline_catalogs (default false).
Errors:
	:catalog — capabilities are given and no catalog is active (the
renderer names none of the registered catalogs, or none are
registered); inlineCatalogs is not a list of catalog objects, or
an inline catalog has no non-empty catalogId; the registered
catalogs span protocol versions that read different capabilities
entries;
	:validation — the capabilities have no valid entry for the
registered catalogs' protocol version.


  


        

      


  

    
A2UIAgent.CatalogTransformer behaviour
    



      
Rules applied to a catalog before it reaches a prompt or a validator.
A transformer is either a module implementing this behaviour paired
with its argument, {module, argument}, or a one-argument function.
Either way it returns a new catalog. Transformers are registered on an
A2UIAgent.CatalogConfig, which applies them in order.
Two are built in:
	component_pruning/1 keeps only the named components;
	function_pruning/1 keeps only the named functions.

The allowlist is read literally: an empty list (or nil) keeps
nothing, and a name the catalog does not declare is ignored. To keep
everything, apply no transformer. The pruned catalog's schema is
rebuilt from what it keeps, so its anyComponent, anyFunction and
helper $defs refer only to those entries.
iex> {:ok, catalog} =
...>   A2UICore.Catalog.from_json(%{
...>     "catalogId" => "demo",
...>     "protocolVersion" => "v1.0",
...>     "components" => %{
...>       "Label" => %{"type" => "object", "properties" => %{"text" => %{"type" => "string"}}},
...>       "Badge" => %{"type" => "object", "properties" => %{"count" => %{"type" => "number"}}}
...>     }
...>   })
iex> pruned =
...>   A2UIAgent.CatalogTransformer.apply_all(catalog, [
...>     A2UIAgent.CatalogTransformer.component_pruning(["Label", "Unknown"])
...>   ])
iex> Map.keys(pruned.components)
["Label"]

      


      
        Summary


  
    Types
  


    
      
        t()

      


        A transformer: {module, argument} or a function.



    





  
    Callbacks
  


    
      
        transform(t, argument)

      


        Returns a new catalog derived from catalog.



    





  
    Functions
  


    
      
        apply_all(catalog, transformers)

      


        Applies transformers to catalog one after another.



    


    
      
        component_pruning(names)

      


        A transformer that keeps only the named components. Functions and
other definitions are kept.



    


    
      
        function_pruning(names)

      


        A transformer that keeps only the named functions. Components and
other definitions are kept.



    





      


      
        Types


        


  
    
      
    
    
      t()


        (since 0.1.0)


        
          
        

    

  


  

      

          @type t() :: {module(), term()} | (A2UICore.Catalog.t() -> A2UICore.Catalog.t())


      


A transformer: {module, argument} or a function.

  


        

      

      
        Callbacks


        


  
    
      
    
    
      transform(t, argument)


        (since 0.1.0)


        
          
        

    

  


  

      

          @callback transform(A2UICore.Catalog.t(), argument :: term()) :: A2UICore.Catalog.t()


      


Returns a new catalog derived from catalog.

  


        

      

      
        Functions


        


  
    
      
    
    
      apply_all(catalog, transformers)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec apply_all(A2UICore.Catalog.t(), [t()] | nil) :: A2UICore.Catalog.t()


      


Applies transformers to catalog one after another.

  



  
    
      
    
    
      component_pruning(names)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec component_pruning([String.t()] | nil) :: t()


      


A transformer that keeps only the named components. Functions and
other definitions are kept.
Raises ArgumentError for a single string, which is almost always a
mistake for a one-element list.

  



  
    
      
    
    
      function_pruning(names)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec function_pruning([String.t()] | nil) :: t()


      


A transformer that keeps only the named functions. Components and
other definitions are kept.
Raises ArgumentError for a single string.

  


        

      


  

    
A2UIAgent.CatalogTransformer.Pruning 
    



      
The pruning transformer behind A2UIAgent.CatalogTransformer.component_pruning/1
and A2UIAgent.CatalogTransformer.function_pruning/1.

      




  

    
A2UIAgent.Catalogs 
    



      
Checks on the list of active catalogs that a format, parser or prompt
works with.

      


      
        Summary


  
    Functions
  


    
      
        check(catalogs)

      


        Returns {:ok, catalogs} when the list is non-empty, its catalog ids
are distinct and every catalog targets the same protocol version.
Otherwise a :catalog error.



    


    
      
        protocol_version(catalog)

      


        The canonical protocol version ("v1.0", "v0.9.1", …) a catalog
targets.



    





      


      
        Functions


        


  
    
      
    
    
      check(catalogs)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec check(term()) :: {:ok, [A2UICore.Catalog.t()]} | {:error, A2UICore.Error.t()}


      


Returns {:ok, catalogs} when the list is non-empty, its catalog ids
are distinct and every catalog targets the same protocol version.
Otherwise a :catalog error.

  



  
    
      
    
    
      protocol_version(catalog)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec protocol_version(A2UICore.Catalog.t()) :: String.t()


      


The canonical protocol version ("v1.0", "v0.9.1", …) a catalog
targets.

  


        

      


  

    
A2UIAgent.SchemaPruning 
    



      
Prunes the protocol schemas a prompt shows the model.
Catalogs are pruned with A2UIAgent.CatalogTransformer; the
agent-to-renderer and common types schemas belong to the protocol, so
they are pruned here.

      


      
        Summary


  
    Functions
  


    
      
        prune_common_types(common_types, referencing)

      


        Keeps only the common type definitions in use: those the
referencing schemas refer to (as common_types.json#/$defs/<name> or
#/$defs/<name>) and those a definition in use refers to.



    


    
      
        prune_messages(schema, allowed)

      


        Keeps only the allowed messages of an agent-to-renderer schema.



    





      


      
        Functions


        


  
    
      
    
    
      prune_common_types(common_types, referencing)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec prune_common_types(map(), [map()]) :: map()


      


Keeps only the common type definitions in use: those the
referencing schemas refer to (as common_types.json#/$defs/<name> or
#/$defs/<name>) and those a definition in use refers to.

  



  
    
      
    
    
      prune_messages(schema, allowed)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec prune_messages(map(), [String.t()]) :: map()


      


Keeps only the allowed messages of an agent-to-renderer schema.
allowed names message actions ("createSurface") or message
definitions ("CreateSurfaceMessage"). The allowlist is read
literally: an empty one admits no message and unknown names are
ignored. Definitions only the removed messages use are removed too.
iex> schema = %{
...>   "oneOf" => [%{"$ref" => "#/$defs/A"}, %{"$ref" => "#/$defs/B"}],
...>   "$defs" => %{
...>     "A" => %{"properties" => %{"createSurface" => %{"$ref" => "#/$defs/Shared"}}},
...>     "B" => %{"properties" => %{"deleteSurface" => %{}}},
...>     "Shared" => %{}
...>   }
...> }
iex> pruned = A2UIAgent.SchemaPruning.prune_messages(schema, ["createSurface"])
iex> {pruned["oneOf"], Map.keys(pruned["$defs"])}
{[%{"$ref" => "#/$defs/A"}], ["A", "Shared"]}

  


        

      


  

    
A2UIAgent.Format behaviour
    



      
An inference format: how the model is told to write A2UI, and how its
output is read back.
A format module builds a format value from the active catalogs
(new/2), renders the system prompt snippet (prompt/1) and
creates parsers (parser/1). A format spec names a format module
and the options it is created with, {module, options} (or just the
module); create/3 turns a spec into a format for a set of catalogs,
the way an agent does once per request after negotiating catalogs.
A2UIAgent.DirectJson and A2UIAgent.Express are the built-in
formats.
A format that implements the optional callbacks catalogs/1,
base_rules/1, catalog_instructions/2 and examples/2 (the
pieces its prompt is made of) can also be packaged as skills
(A2UIAgent.SkillGenerator).

      


      
        Summary


  
    Types
  


    
      
        spec()

      


        A format module with its options.



    





  
    Callbacks
  


    
      
        base_rules(struct)

      


        The catalog-independent rules of the prompt.



    


    
      
        catalog_instructions(struct, arg2)

      


        The prompt's part for one catalog (by id), or for all of them (nil).



    


    
      
        catalogs(struct)

      


        The format's active catalogs, in order.



    


    
      
        examples(struct, arg2)

      


        The prompt's examples for one catalog (by id), or for all of them (nil).



    


    
      
        new(list, keyword)

      


        Creates the format for catalogs (default catalog first). Options
include :examples, a list of example turns (each a list of
messages).



    


    
      
        parser(struct)

      


        A fresh parser for the format's catalogs.



    


    
      
        prompt(struct)

      


        The system prompt snippet.



    





  
    Functions
  


    
      
        create(module, catalogs, examples)

      


        Creates the format a spec names for catalogs, passing examples.



    





      


      
        Types


        


  
    
      
    
    
      spec()


        (since 0.1.0)


        
          
        

    

  


  

      

          @type spec() :: module() | {module(), keyword()}


      


A format module with its options.

  


        

      

      
        Callbacks


        


  
    
      
    
    
      base_rules(struct)


        (since 0.1.0)

        (optional)


        
          
        

    

  


  

      

          @callback base_rules(struct()) :: String.t()


      


The catalog-independent rules of the prompt.

  



  
    
      
    
    
      catalog_instructions(struct, arg2)


        (since 0.1.0)

        (optional)


        
          
        

    

  


  

      

          @callback catalog_instructions(struct(), String.t() | nil) :: String.t()


      


The prompt's part for one catalog (by id), or for all of them (nil).

  



  
    
      
    
    
      catalogs(struct)


        (since 0.1.0)

        (optional)


        
          
        

    

  


  

      

          @callback catalogs(struct()) :: [A2UICore.Catalog.t()]


      


The format's active catalogs, in order.

  



  
    
      
    
    
      examples(struct, arg2)


        (since 0.1.0)

        (optional)


        
          
        

    

  


  

      

          @callback examples(struct(), String.t() | nil) ::
  {:ok, String.t()} | {:error, A2UICore.Error.t()}


      


The prompt's examples for one catalog (by id), or for all of them (nil).

  



  
    
      
    
    
      new(list, keyword)


        (since 0.1.0)


        
          
        

    

  


  

      

          @callback new([A2UICore.Catalog.t()], keyword()) ::
  {:ok, struct()} | {:error, A2UICore.Error.t()}


      


Creates the format for catalogs (default catalog first). Options
include :examples, a list of example turns (each a list of
messages).

  



  
    
      
    
    
      parser(struct)


        (since 0.1.0)


        
          
        

    

  


  

      

          @callback parser(struct()) :: struct()


      


A fresh parser for the format's catalogs.

  



  
    
      
    
    
      prompt(struct)


        (since 0.1.0)


        
          
        

    

  


  

      

          @callback prompt(struct()) :: {:ok, String.t()} | {:error, A2UICore.Error.t()}


      


The system prompt snippet.

  


        

      

      
        Functions


        


  
    
      
    
    
      create(module, catalogs, examples)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec create(spec(), [A2UICore.Catalog.t()], [[map()]] | nil) ::
  {:ok, struct()} | {:error, A2UICore.Error.t()}


      


Creates the format a spec names for catalogs, passing examples.

  


        

      


  

    
A2UIAgent.Generator 
    



      
The agent-level entry point: the catalogs an agent supports, its
few-shot examples and its inference format, from which it creates one
A2UIAgent.RequestProcessor per request.
{:ok, config} = A2UIAgent.CatalogConfig.from_path("catalogs/basic.json")
generator = A2UIAgent.Generator.new([config], examples: [turn])

# per request, with the capabilities the renderer sent:
{:ok, processor} = A2UIAgent.Generator.create_processor(generator, capabilities)
Catalog negotiation follows A2UIAgent.CatalogResolver.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        create_processor(generator, capabilities, options \\ [])

      


        Creates the processor for a renderer's capabilities.



    


    
      
        new(catalogs, options \\ [])

      


        Creates a generator over the registered catalogs.



    





      


      
        Types


        


  
    
      
    
    
      t()


        (since 0.1.0)


        
          
        

    

  


  

      

          @type t() :: %A2UIAgent.Generator{
  accepts_inline_catalogs: boolean(),
  catalogs: [A2UIAgent.CatalogConfig.t()],
  examples: [[map()]] | nil,
  format: A2UIAgent.Format.spec()
}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      create_processor(generator, capabilities, options \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec create_processor(t(), map() | nil, keyword()) ::
  {:ok, A2UIAgent.RequestProcessor.t()} | {:error, A2UICore.Error.t()}


      


Creates the processor for a renderer's capabilities.
A processor is negotiated for one renderer, so nil capabilities are a
:catalog error here (although A2UIAgent.CatalogResolver.resolve/3
accepts them). Option: :format overrides the generator's format for
this processor.

  



    

  
    
      
    
    
      new(catalogs, options \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec new([A2UIAgent.CatalogConfig.t()], keyword()) :: t()


      


Creates a generator over the registered catalogs.
Options: :examples; :format (an A2UIAgent.Format.spec/0,
A2UIAgent.DirectJson by default); :accepts_inline_catalogs
(default false).

  


        

      


  

    
A2UIAgent.PayloadValidator 
    



      
Checks a payload an agent is about to send the way a renderer holding
the same catalogs would.
:ok = A2UIAgent.PayloadValidator.validate(catalogs, messages)
The check is stateless: it sees one payload, with no record of earlier
ones.
	A surface the payload creates is checked in full: its components
must be valid and reachable from the root, and their references
must resolve once every message of the payload is applied (a
component may name a child that a later message adds).
	A surface the payload only updates may already hold components, so
references to components outside the payload and a missing root
are accepted. Its components must still be valid in a catalog that
defines all of them; the surface passes if one such catalog accepts
it. When the caller knows the catalog an earlier payload created
the surface with (:surface_catalog_ids), only that one is tried.

Every message must state a version its catalogs accept: v0.9 or
v0.9.1 for v0.9 catalogs, v1.0 for v1.0 catalogs. Messages may be
maps or Jason.OrderedObjects.
Failures are A2UICore.Errors: category :validation (or one of its
refinements, :integrity and :recursion) for a payload a renderer
would reject, :catalog for catalogs that cannot be used together.

      


      
        Summary


  
    Functions
  


    
      
        validate(catalogs, payload, options \\ [])

      


        Validates payload (one message or a list of messages) against
catalogs. Option: :surface_catalog_ids — %{surface_id => catalog_id} for surfaces earlier payloads created.



    





      


      
        Functions


        


    

  
    
      
    
    
      validate(catalogs, payload, options \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


Validates payload (one message or a list of messages) against
catalogs. Option: :surface_catalog_ids — %{surface_id => catalog_id} for surfaces earlier payloads created.

  


        

      


  

    
A2UIAgent.RequestProcessor 
    



      
Everything an agent needs to answer one request: the negotiated
catalogs, the inference format bound to them, its prompt snippet and
its parsers.
A processor is normally created by A2UIAgent.Generator.create_processor/3
from the renderer's capabilities.
{:ok, processor} = A2UIAgent.RequestProcessor.new(catalogs, examples: [turn])
{:ok, prompt} = A2UIAgent.RequestProcessor.prompt(processor)
{:ok, parts} = A2UIAgent.RequestProcessor.parse_response(processor, model_output)

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        active_catalogs(request_processor)

      


        The active catalogs, in the renderer's order of preference.



    


    
      
        new(catalogs, options \\ [])

      


        Creates a processor over the active catalogs.



    


    
      
        parse_response(processor, content, options \\ [])

      


        Parses and validates a complete model response with a fresh parser.
Option: :wrapped (default true).



    


    
      
        parser(request_processor)

      


        A fresh parser bound to the active catalogs.



    


    
      
        prompt(request_processor)

      


        The format's system prompt snippet.



    





      


      
        Types


        


  
    
      
    
    
      t()


        (since 0.1.0)


        
          
        

    

  


  

      

          @type t() :: %A2UIAgent.RequestProcessor{
  catalogs: [A2UICore.Catalog.t()],
  examples: [[map()]] | nil,
  format: struct()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      active_catalogs(request_processor)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec active_catalogs(t()) :: [A2UICore.Catalog.t()]


      


The active catalogs, in the renderer's order of preference.

  



    

  
    
      
    
    
      new(catalogs, options \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec new([A2UICore.Catalog.t()], keyword()) ::
  {:ok, t()} | {:error, A2UICore.Error.t()}


      


Creates a processor over the active catalogs.
Options: :examples — few-shot example turns, each checked with
A2UIAgent.PayloadValidator against the catalogs; :format — the
A2UIAgent.Format.spec/0 (A2UIAgent.DirectJson by default).

  



    

  
    
      
    
    
      parse_response(processor, content, options \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec parse_response(t(), String.t(), keyword()) ::
  {:ok, [A2UIAgent.DirectJson.Parser.part()]} | {:error, A2UICore.Error.t()}


      


Parses and validates a complete model response with a fresh parser.
Option: :wrapped (default true).

  



  
    
      
    
    
      parser(request_processor)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec parser(t()) :: struct()


      


A fresh parser bound to the active catalogs.

  



  
    
      
    
    
      prompt(request_processor)


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


The format's system prompt snippet.

  


        

      


  

    
A2UIAgent.DirectJson 
    



      
The direct JSON inference format: the model writes A2UI messages as
JSON between <a2ui-json> and </a2ui-json> tags, guided by the
protocol and catalog JSON schemas in its prompt.
{:ok, format} = A2UIAgent.DirectJson.new(catalogs, examples: [example_turn])
{:ok, prompt} = A2UIAgent.DirectJson.prompt(format)
parser = A2UIAgent.DirectJson.parser(format)
Options:
	:examples — few-shot example turns (lists of messages) rendered
into the prompt;
	:allowed_messages — the message actions the prompt describes
(nil, the default, describes all of them);
	:progressive_keys — string properties the streaming parser may
emit before their closing quote (progressive_keys/0 lists the
usual ones).

See A2UIAgent.DirectJson.Prompt for the prompt and
A2UIAgent.DirectJson.Parser for reading responses.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        new(catalogs, options \\ [])

      


        Creates the format. The catalogs must be non-empty, have distinct ids
and share a protocol version.



    


    
      
        parser(format)

      


        A fresh parser for the format's catalogs.



    


    
      
        progressive_keys()

      


        The string properties commonly healed while streaming.



    


    
      
        prompt(format)

      


        The system prompt snippet; see A2UIAgent.DirectJson.Prompt.



    





      


      
        Types


        


  
    
      
    
    
      t()


        (since 0.1.0)


        
          
        

    

  


  

      

          @type t() :: %A2UIAgent.DirectJson{
  allowed_messages: [String.t()] | nil,
  catalogs: [A2UICore.Catalog.t()],
  examples: [[map()]] | nil,
  progressive_keys: [String.t()]
}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      new(catalogs, options \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec new([A2UICore.Catalog.t()], keyword()) ::
  {:ok, t()} | {:error, A2UICore.Error.t()}


      


Creates the format. The catalogs must be non-empty, have distinct ids
and share a protocol version.

  



  
    
      
    
    
      parser(format)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec parser(t()) :: A2UIAgent.DirectJson.Parser.t()


      


A fresh parser for the format's catalogs.

  



  
    
      
    
    
      progressive_keys()


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


The string properties commonly healed while streaming.
iex> "text" in A2UIAgent.DirectJson.progressive_keys()
true

  



  
    
      
    
    
      prompt(format)


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


The system prompt snippet; see A2UIAgent.DirectJson.Prompt.

  


        

      


  

    
A2UIAgent.DirectJson.JsonReader 
    



      
Reads the JSON a model writes, which is often almost JSON.
Both readers accept what a model commonly gets wrong and a strict
decoder rejects: a trailing comma before ] or }, and a raw line
break or tab inside a string. When the text does not read as it is,
they read it again with curly quotes straightened, so a curly quote
inside a string that is otherwise valid JSON is kept.
iex> A2UIAgent.DirectJson.JsonReader.read(~s([{"a": 1,},]))
{:ok, [%{"a" => 1}]}
read_partial_items/3 reads a message list that is still arriving. It
returns the messages read so far, each with whether its text was
complete. An unfinished message is healed where that is safe: an open
object or array is closed, and a string under one of the
progressive_keys is cut where the text ends (unless it starts like a
URL, which would name the wrong resource). Under one of the
whole_item_keys, an array keeps only its finished items.
iex> A2UIAgent.DirectJson.JsonReader.read_partial_items(
...>   ~s([{"id": "a", "text": "Hel), ["text"])
[{%{"id" => "a", "text" => "Hel"}, false}]
A \u escape of an unpaired surrogate reads as U+FFFD, since an
Elixir string cannot hold a lone surrogate.

      


      
        Summary


  
    Functions
  


    
      
        read(text)

      


        Reads the complete JSON document text.



    


    
      
        read_partial_items(text, progressive_keys, whole_item_keys \\ [])

      


        Reads a partial JSON array (or a single object) of messages into
{message, closed?} pairs. Text that cannot be read gives [].



    





      


      
        Functions


        


  
    
      
    
    
      read(text)


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


Reads the complete JSON document text.

  



    

  
    
      
    
    
      read_partial_items(text, progressive_keys, whole_item_keys \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec read_partial_items(String.t(), Enumerable.t(), Enumerable.t()) :: [
  {term(), boolean()}
]


      


Reads a partial JSON array (or a single object) of messages into
{message, closed?} pairs. Text that cannot be read gives [].

  


        

      


  

    
A2UIAgent.DirectJson.Parser 
    



      
Reads model output written in the direct JSON format: conversational
text with A2UI message lists between <a2ui-json> and </a2ui-json>
tags.
{:ok, parser} = A2UIAgent.DirectJson.Parser.new(catalogs)

{:ok, parts} =
  A2UIAgent.DirectJson.Parser.parse_response(parser, """
  Here is your surface.
  <a2ui-json>[{"version": "v1.0", "deleteSurface": {"surfaceId": "s1"}}]</a2ui-json>
  """)

parts
#=> [{:text, "Here is your surface."},
#    {:a2ui, [%{"version" => "v1.0", "deleteSurface" => %{"surfaceId" => "s1"}}]}]
A block is read leniently (A2UIAgent.DirectJson.JsonReader: trailing
commas, raw line breaks in strings, curly quotes), a Markdown code
fence around it is dropped, and a single message is read as a list of
one. The messages are then checked with
A2UIAgent.PayloadValidator.
Parts are {:text, text} and {:a2ui, messages}. unwrap/1 returns
raw parts, {:text, text} and {:a2ui_raw, block, final?}, where
final? is false for a block whose closing tag has not arrived.

      


      
        Summary


  
    Types
  


    
      
        part()

      


        A part of a parsed response.



    


    
      
        raw_part()

      


        A part of an unwrapped response: text or an uncompiled block.



    


    
      
        t()

      


    





  
    Functions
  


    
      
        compile(parser, block)

      


        Compiles one block into validated messages.



    


    
      
        decompile(messages)

      


        Writes messages back out as the pretty-printed JSON a model would have
emitted, each message's keys in the protocol's order
(A2UICore.KeyOrder.message/1). Text in that order streams:
parse_chunk/3 can pass a message on as soon as its surfaceId has
arrived, and a component list one component at a time.



    


    
      
        has_format_content?(content, options \\ [])

      


        Whether content holds an <a2ui-json> block; with complete: true,
a block whose closing tag has arrived.



    


    
      
        new(catalogs, options \\ [])

      


        Creates a parser for catalogs (default catalog first). Option:
:progressive_keys — string properties the streaming reader may emit
before their closing quote.



    


    
      
        parse_chunk(parser, chunk, options \\ [])

      


        Reads the next chunk of a streamed response and returns the parts it
completes or changes.



    


    
      
        parse_response(parser, content, options \\ [])

      


        Parses a complete model response into parts.



    


    
      
        unwrap(content)

      


        Splits model output into text and raw blocks, without compiling them.



    


    
      
        wrap(parts)

      


        Writes parts out as model output: text as it is, each block between
tags, joined by newlines.



    


    
      
        wrap_decompiled_blocks(blocks)

      


        Encloses decompiled blocks in one pair of tags.



    





      


      
        Types


        


  
    
      
    
    
      part()


        (since 0.1.0)


        
          
        

    

  


  

      

          @type part() :: {:text, String.t()} | {:a2ui, [map()]}


      


A part of a parsed response.

  



  
    
      
    
    
      raw_part()


        (since 0.1.0)


        
          
        

    

  


  

      

          @type raw_part() :: {:text, String.t()} | {:a2ui_raw, String.t(), boolean()}


      


A part of an unwrapped response: text or an uncompiled block.

  



  
    
      
    
    
      t()


        (since 0.1.0)


        
          
        

    

  


  

      

          @type t() :: %A2UIAgent.DirectJson.Parser{
  block: String.t(),
  catalogs: [A2UICore.Catalog.t()],
  emitted: [map()],
  held: String.t(),
  held_space: String.t(),
  in_block: boolean(),
  progressive_keys: MapSet.t(String.t()),
  run_started: boolean(),
  wrapped: boolean() | nil
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      compile(parser, block)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec compile(t(), String.t()) :: {:ok, [map()]} | {:error, A2UICore.Error.t()}


      


Compiles one block into validated messages.
An empty block or one that does not read as JSON is a :parse error;
messages a renderer holding the catalogs would reject are a
:validation error.

  



  
    
      
    
    
      decompile(messages)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec decompile([map()] | map()) :: String.t()


      


Writes messages back out as the pretty-printed JSON a model would have
emitted, each message's keys in the protocol's order
(A2UICore.KeyOrder.message/1). Text in that order streams:
parse_chunk/3 can pass a message on as soon as its surfaceId has
arrived, and a component list one component at a time.

  



    

  
    
      
    
    
      has_format_content?(content, options \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec has_format_content?(String.t(), keyword()) :: boolean()


      


Whether content holds an <a2ui-json> block; with complete: true,
a block whose closing tag has arrived.

  



    

  
    
      
    
    
      new(catalogs, options \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec new([A2UICore.Catalog.t()], keyword()) ::
  {:ok, t()} | {:error, A2UICore.Error.t()}


      


Creates a parser for catalogs (default catalog first). Option:
:progressive_keys — string properties the streaming reader may emit
before their closing quote.
The catalogs must be non-empty, have distinct ids and share a protocol
version.

  



    

  
    
      
    
    
      parse_chunk(parser, chunk, options \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec parse_chunk(t(), String.t(), keyword()) ::
  {:ok, t(), [part()]} | {:error, A2UICore.Error.t()}


      


Reads the next chunk of a streamed response and returns the parts it
completes or changes.
Text is emitted as it arrives, trimmed at the edges of each run of
text; a possible start of an <a2ui-json> tag is held back until the
next chunk settles it. Inside a block, each message is emitted as soon
as it reads (A2UIAgent.DirectJson.JsonReader.read_partial_items/3)
and validates, and again whenever it grows; a message that has not
changed is not emitted twice. A createSurface waits until its object
closes, and so do the messages after it. When the block closes it is
compiled in full, so a block that does not validate is an error then.
From v1.0 a component is held back until its object closes, so an
updateComponents message holds only closed components. Later chunks
cannot make such a message valid, so one that does not validate is an
error on the chunk that closes the offending component.
With wrapped: false the whole response is one block without tags. A
response is either wrapped or not: every chunk must say the same.

  



    

  
    
      
    
    
      parse_response(parser, content, options \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec parse_response(t(), String.t(), keyword()) ::
  {:ok, [part()]} | {:error, A2UICore.Error.t()}


      


Parses a complete model response into parts.
With wrapped: false the whole response is one block. Otherwise each
block is compiled in turn and the first failure is returned.

  



  
    
      
    
    
      unwrap(content)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec unwrap(String.t()) :: [raw_part()]


      


Splits model output into text and raw blocks, without compiling them.

  



  
    
      
    
    
      wrap(parts)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec wrap([raw_part() | {:a2ui_raw, String.t()}]) :: String.t()


      


Writes parts out as model output: text as it is, each block between
tags, joined by newlines.

  



  
    
      
    
    
      wrap_decompiled_blocks(blocks)


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


Encloses decompiled blocks in one pair of tags.

  


        

      


  

    
A2UIAgent.DirectJson.Prompt 
    



      
The system prompt snippet of the direct JSON format.
The snippet has three parts, separated by blank lines:
	## Workflow Description: and workflow_rules/0;
	the schemas, between ---BEGIN A2UI JSON SCHEMA--- and
---END A2UI JSON SCHEMA--- lines (schema_prompt/2);
	### Examples: and each example turn as an <a2ui-json> block,
when there are examples.


      


      
        Summary


  
    Functions
  


    
      
        examples(turns)

      


        Each example turn as an <a2ui-json> block, separated by blank lines;
"" without examples. A message given as a Jason.OrderedObject
keeps its key order.



    


    
      
        generate(catalogs, options \\ [])

      


        Assembles the prompt snippet. Options: :examples (a list of turns,
each a list of messages) and :allowed_messages (see
schema_prompt/2).



    


    
      
        schema_prompt(catalogs, allowed_messages \\ nil)

      


        The schemas that describe the catalogs to the model: the
agent-to-renderer schema of the catalogs' protocol version (pruned to
allowed_messages unless that is nil), the common types those
schemas use, then one section per catalog document
(A2UICore.Catalog.to_json/2), each as compact JSON. The protocol
schemas keep the key order they are published in, and the catalog
documents the order of the documents they were read from.



    


    
      
        workflow_rules()

      


        The workflow rules every direct JSON prompt starts with.



    





      


      
        Functions


        


  
    
      
    
    
      examples(turns)


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


Each example turn as an <a2ui-json> block, separated by blank lines;
"" without examples. A message given as a Jason.OrderedObject
keeps its key order.

  



    

  
    
      
    
    
      generate(catalogs, options \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec generate([A2UICore.Catalog.t()], keyword()) ::
  {:ok, String.t()} | {:error, A2UICore.Error.t()}


      


Assembles the prompt snippet. Options: :examples (a list of turns,
each a list of messages) and :allowed_messages (see
schema_prompt/2).

  



    

  
    
      
    
    
      schema_prompt(catalogs, allowed_messages \\ nil)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec schema_prompt([A2UICore.Catalog.t()], [String.t()] | nil) ::
  {:ok, String.t()} | {:error, A2UICore.Error.t()}


      


The schemas that describe the catalogs to the model: the
agent-to-renderer schema of the catalogs' protocol version (pruned to
allowed_messages unless that is nil), the common types those
schemas use, then one section per catalog document
(A2UICore.Catalog.to_json/2), each as compact JSON. The protocol
schemas keep the key order they are published in, and the catalog
documents the order of the documents they were read from.
The catalogs must be non-empty and share a protocol version.

  



  
    
      
    
    
      workflow_rules()


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


The workflow rules every direct JSON prompt starts with.

  


        

      


  

    
A2UIAgent.PayloadFixer 
    



      
Reads a JSON payload a model wrote, fixing the mistakes models commonly
make, as the reference SDKs' payload fixer (parse_and_fix) does.
iex> A2UIAgent.PayloadFixer.parse_and_fix(~s({"text": "Hi",}))
{:ok, [%{"text" => "Hi"}]}
Curly quotes are made straight, raw control characters inside strings
are accepted, and when the payload does not read, trailing commas
before a closing bracket are dropped and it is read again. A single
object comes back wrapped in a list.
The direct JSON parser reads blocks with the more forgiving
A2UIAgent.DirectJson.JsonReader; this fixer is for code that wants
the reference's exact rules.

      


      
        Summary


  
    Functions
  


    
      
        parse_and_fix(payload)

      


        Reads payload. Fails with a :parse error that says what is wrong,
with a hint for a backslash that is not escaped.



    





      


      
        Functions


        


  
    
      
    
    
      parse_and_fix(payload)


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


Reads payload. Fails with a :parse error that says what is wrong,
with a hint for a backslash that is not escaped.

  


        

      


  

    
A2UIAgent.BlockLexer 
    



      
Splits model output into conversational text and the raw blocks
between a format's tags.
iex> A2UIAgent.BlockLexer.tokenize("Hi <a2ui>root = Text(\"</a2ui>\")</a2ui> bye")
[{:text, "Hi"}, {:a2ui_raw, ~s|root = Text("</a2ui>")|, true}, {:text, "bye"}]
Inside a block, a closing tag counts only outside string literals and
single-line comments: the scanner follows strings (with backslash
escapes and triple-quoted forms) and comments until their end. The
opening tag may carry attributes, and both tags ignore case. A block
whose closing tag never comes is returned with final? false.
Text and blocks are trimmed, and a Markdown code fence around either
is dropped; text that is empty after that is left out.

      


      
        Summary


  
    Types
  


    
      
        raw_part()

      


        A part of an unwrapped response: text or an uncompiled block.



    





  
    Functions
  


    
      
        clean(text)

      


        Trims text and drops a Markdown code fence around it.



    


    
      
        tokenize(content, options \\ [])

      


        Tokenizes content. Options: :tag (the tag name, default "a2ui"),
:string_delimiters (default " and ') and :comments (the markers
that start a single-line comment, default #).



    





      


      
        Types


        


  
    
      
    
    
      raw_part()


        (since 0.1.0)


        
          
        

    

  


  

      

          @type raw_part() :: {:text, String.t()} | {:a2ui_raw, String.t(), boolean()}


      


A part of an unwrapped response: text or an uncompiled block.

  


        

      

      
        Functions


        


  
    
      
    
    
      clean(text)


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


Trims text and drops a Markdown code fence around it.
iex> A2UIAgent.BlockLexer.clean("```express\nroot = Text(\"x\")\n```")
~s|root = Text("x")|

  



    

  
    
      
    
    
      tokenize(content, options \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec tokenize(String.t(), keyword()) :: [raw_part()]


      


Tokenizes content. Options: :tag (the tag name, default "a2ui"),
:string_delimiters (default " and ') and :comments (the markers
that start a single-line comment, default #).

  


        

      


  

    
A2UIAgent.Express 
    



      
The Express inference format: the model writes a compact,
function-call notation between <a2ui> and </a2ui> tags, which the
agent compiles into A2UI messages.
<a2ui>
surface("booking")
$/form/name = ""
root = Card(form)
form = Column([TextField("Name", $/form/name, ?required), submit])
submit = Button(Text("Book"), action=Event("book", {name: $/form/name}))
</a2ui>
Components take their properties positionally in the order their
catalog schema declares them (or by keyword), variables name
components, $ paths bind data, ?name writes a check rule and
Event(...) an action. The grammar is
specification/inference_formats/express/Express.g4;
A2UIAgent.Express.Compiler describes how each statement compiles.
Because arguments are positional, a catalog must be read with the key
order of its document: A2UICore.Catalog.Basic,
A2UIAgent.CatalogConfig.from_path/2 and A2UIAgent.CatalogProvider
keep it. A catalog built from a map (a document decoded without
objects: :ordered_objects) has its properties ordered by name.
{:ok, format} = A2UIAgent.Express.new(catalogs, examples: [example_turn])
{:ok, prompt} = A2UIAgent.Express.prompt(format)
parser = A2UIAgent.Express.parser(format)
Options:
	:examples — few-shot example turns (lists of messages), rendered
into the prompt as Express;
	:allowed_messages — the message actions the prompt teaches
(nil, the default, teaches all of them);
	:surface_id — the surface of statements before any surface
line (default "main");
	:version — the protocol version to write (default: the
catalogs').

See A2UIAgent.Express.Prompt for the prompt and
A2UIAgent.Express.Parser for reading responses. The format also
provides the pieces A2UIAgent.SkillGenerator builds skills from.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        base_rules(format)

      


        The grammar rules of the prompt; see A2UIAgent.Express.Prompt.base_rules/2.



    


    
      
        catalog_instructions(format, catalog_id \\ nil)

      


        The signatures and instructions of one catalog (by id), or of all of
them; see A2UIAgent.Express.Prompt.catalog_instructions/2.



    


    
      
        catalogs(express)

      


        The format's active catalogs, in order.



    


    
      
        examples(format, catalog_id \\ nil)

      


        The example turns as Express blocks. Examples are not kept per
catalog, so every catalog has the same ones.



    


    
      
        new(catalogs, options \\ [])

      


        Creates the format. The catalogs must be non-empty, have distinct ids
and share a protocol version; several catalogs need v1.0.



    


    
      
        parser(format)

      


        A fresh parser for the format's catalogs.



    


    
      
        prompt(format)

      


        The system prompt snippet; see A2UIAgent.Express.Prompt.



    





      


      
        Types


        


  
    
      
    
    
      t()


        (since 0.1.0)


        
          
        

    

  


  

      

          @type t() :: %A2UIAgent.Express{
  allowed_messages: [String.t()] | nil,
  catalogs: A2UIAgent.Express.Catalogs.t(),
  examples: [[map()]] | nil,
  surface_id: String.t()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      base_rules(format)


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


The grammar rules of the prompt; see A2UIAgent.Express.Prompt.base_rules/2.

  



    

  
    
      
    
    
      catalog_instructions(format, catalog_id \\ nil)


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


The signatures and instructions of one catalog (by id), or of all of
them; see A2UIAgent.Express.Prompt.catalog_instructions/2.

  



  
    
      
    
    
      catalogs(express)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec catalogs(t()) :: [A2UICore.Catalog.t()]


      


The format's active catalogs, in order.

  



    

  
    
      
    
    
      examples(format, catalog_id \\ nil)


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


The example turns as Express blocks. Examples are not kept per
catalog, so every catalog has the same ones.

  



    

  
    
      
    
    
      new(catalogs, options \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec new([A2UICore.Catalog.t()], keyword()) ::
  {:ok, t()} | {:error, A2UICore.Error.t()}


      


Creates the format. The catalogs must be non-empty, have distinct ids
and share a protocol version; several catalogs need v1.0.

  



  
    
      
    
    
      parser(format)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec parser(t()) :: A2UIAgent.Express.Parser.t()


      


A fresh parser for the format's catalogs.

  



  
    
      
    
    
      prompt(format)


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


The system prompt snippet; see A2UIAgent.Express.Prompt.

  


        

      


  

    
A2UIAgent.Express.Catalogs 
    



      
The active catalogs of an Express format, compiler or decompiler, with
a schema helper for each, and the lookups they share.
The catalogs must be non-empty, have distinct ids and target one
protocol version; several catalogs need v1.0 or later, where each
component and function call carries its own catalogId. With one
catalog, a surface is bound to it and nothing in Express names it.
With several, a surface has no catalog: a name is looked up across the
catalogs, and one that several catalogs define needs a catalogId.

      


      
        Summary


  
    Types
  


    
      
        kind()

      


        Whether a name is a component or a function.



    


    
      
        t()

      


    





  
    Functions
  


    
      
        defines?(helper, atom, name)

      


        Whether helper's catalog defines a component or function.



    


    
      
        defining(catalogs, kind, name)

      


        The ids of the catalogs that define a component or function, in catalog order.



    


    
      
        first_helper(catalogs)

      


        The first catalog's helper.



    


    
      
        helper(catalogs, catalog_id)

      


        The helper of the catalog with id catalog_id, or nil.



    


    
      
        new(catalogs, version \\ nil)

      


        Checks catalogs and builds their helpers for version (default: the
catalogs' protocol version). A version must be on the catalogs'
release line (v0.9 and v0.9.1 are one line).



    


    
      
        sole_catalog_id(catalogs)

      


        The id of the only catalog, or nil when there are several.



    


    
      
        v1?(version)

      


        Whether the protocol version is at least v1.0, where components and
calls carry their own catalogId.



    





      


      
        Types


        


  
    
      
    
    
      kind()


        (since 0.1.0)


        
          
        

    

  


  

      

          @type kind() :: :component | :function


      


Whether a name is a component or a function.

  



  
    
      
    
    
      t()


        (since 0.1.0)


        
          
        

    

  


  

      

          @type t() :: %A2UIAgent.Express.Catalogs{
  catalogs: [A2UICore.Catalog.t()],
  helpers: [A2UIAgent.Express.SchemaHelper.t()],
  version: String.t()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      defines?(helper, atom, name)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec defines?(A2UIAgent.Express.SchemaHelper.t(), kind(), String.t()) :: boolean()


      


Whether helper's catalog defines a component or function.

  



  
    
      
    
    
      defining(catalogs, kind, name)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec defining(t(), kind(), String.t()) :: [String.t()]


      


The ids of the catalogs that define a component or function, in catalog order.

  



  
    
      
    
    
      first_helper(catalogs)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec first_helper(t()) :: A2UIAgent.Express.SchemaHelper.t()


      


The first catalog's helper.

  



  
    
      
    
    
      helper(catalogs, catalog_id)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec helper(t(), term()) :: A2UIAgent.Express.SchemaHelper.t() | nil


      


The helper of the catalog with id catalog_id, or nil.

  



    

  
    
      
    
    
      new(catalogs, version \\ nil)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec new([A2UICore.Catalog.t()], String.t() | nil) ::
  {:ok, t()} | {:error, A2UICore.Error.t()}


      


Checks catalogs and builds their helpers for version (default: the
catalogs' protocol version). A version must be on the catalogs'
release line (v0.9 and v0.9.1 are one line).

  



  
    
      
    
    
      sole_catalog_id(catalogs)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec sole_catalog_id(t()) :: String.t() | nil


      


The id of the only catalog, or nil when there are several.

  



  
    
      
    
    
      v1?(version)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec v1?(String.t()) :: boolean()


      


Whether the protocol version is at least v1.0, where components and
calls carry their own catalogId.

  


        

      


  

    
A2UIAgent.Express.Compiler 
    



      
Compiles an Express block into A2UI messages.
{:ok, catalogs} = A2UIAgent.Express.Catalogs.new([catalog])

A2UIAgent.Express.Compiler.compile(catalogs, ~s(root = Text("Hello")), surface_id: "s1")
#=> {:ok, [%{"version" => "v1.0", "createSurface" => %{"surfaceId" => "s1", ...}}]}
Statements group into surfaces. surface("id") opens a surface (with
sendDataModel= and update= keywords); assignments before any
surface line belong to the default surface. In a surface:
	a variable assigned a component becomes a component whose id is
the variable's name (or its id= argument); a component written
inline as an argument becomes a component with the id
<parent>_<property> (<parent>_<property>_<index> in a list);
	a variable assigned anything else is substituted where it is used;
	$/a/b = value writes the data model.

A surface with a root component becomes createSurface (followed by
updateComponents and updateDataModel before v1.0); with
update=true, or without a root, it becomes updateComponents and
updateDataModel. deleteSurface("id") deletes a surface, and a
standalone function call becomes callRendererFunction (v1.0) with
the id call_<n> unless it has a functionCallId= argument.
Positional arguments follow A2UIAgent.Express.SchemaHelper's order,
_ skips one, and keyword arguments name a property. Check rules
(?name(...)) go in the component's check property; a check whose
first parameter is value receives the component's bound value
unless its first argument is a path, and a trailing string argument is
its message (default "<Name> check failed"). In an action property a
function call is written as {"functionCall": ...}, and
Event(name, context) writes an event.

      


      
        Summary


  
    Functions
  


    
      
        compile(catalogs, block, options \\ [])

      


        Compiles block. Options: :surface_id, the surface of assignments
before any surface line (default "default_surface"), and :final
(default true). A block that is not final (its closing tag has not
arrived) compiles the statements before its first syntax error.



    


    
      
        default_message(name)

      


        The message a check rule gets when it names none: the check's name,
capitalized, followed by check failed.



    


    
      
        set_path(data_model, path, value)

      


        Writes value at an Express data path ($/a/b) into data_model,
creating the objects on the way. The path $ writes nothing.



    





      


      
        Functions


        


    

  
    
      
    
    
      compile(catalogs, block, options \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec compile(A2UIAgent.Express.Catalogs.t(), String.t(), keyword()) ::
  {:ok, [map()]} | {:error, A2UICore.Error.t()}


      


Compiles block. Options: :surface_id, the surface of assignments
before any surface line (default "default_surface"), and :final
(default true). A block that is not final (its closing tag has not
arrived) compiles the statements before its first syntax error.
A syntax error, or a block that breaks Express's own rules, is a
:parse error; a block naming what the catalogs do not define, or
giving a value they do not admit, is a :validation error.

  



  
    
      
    
    
      default_message(name)


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


The message a check rule gets when it names none: the check's name,
capitalized, followed by check failed.
iex> A2UIAgent.Express.Compiler.default_message("regex")
"Regex check failed"

  



  
    
      
    
    
      set_path(data_model, path, value)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec set_path(map(), String.t(), term()) :: map()


      


Writes value at an Express data path ($/a/b) into data_model,
creating the objects on the way. The path $ writes nothing.
iex> A2UIAgent.Express.Compiler.set_path(%{"a" => 1}, "$/user/name", "Ada")
%{"a" => 1, "user" => %{"name" => "Ada"}}

  


        

      


  

    
A2UIAgent.Express.Decompiler 
    



      
Writes A2UI messages back as Express.
{:ok, catalogs} = A2UIAgent.Express.Catalogs.new([catalog])

A2UIAgent.Express.Decompiler.decompile(catalogs, [
  %{"version" => "v1.0", "deleteSurface" => %{"surfaceId" => "s1"}}
])
#=> {:ok, ~s|deleteSurface("s1")|}
Messages are first coalesced: an updateComponents, and a root
updateDataModel with an object value, that follow a createSurface
for the same surface merge into it while that does not change what the
messages mean. Each surface becomes a surface(...) block (left out
for the default surface at the start), an update stays an update
(update=true when it carries a root), and deletes and renderer
function calls become statements of their own.
Components are written positionally in the order
A2UIAgent.Express.SchemaHelper gives, with _ for a skipped
property; an id that is not an Express identifier gets a derived
variable name and an id= argument. A check whose value argument is
the component's own binding leaves it implicit, and a message other
than the default is written after the parameters. Data model values
are written one assignment per leaf, in path order. The result
compiles back to the same messages.
Map keys and event context keys are written in the order the message
has them: a message read with objects: :ordered_objects keeps its
order.

      


      
        Summary


  
    Functions
  


    
      
        decompile(catalogs, messages, options \\ [])

      


        Decompiles messages (a list, or one message). A component or
function the catalogs do not define is a :validation error.



    


    
      
        number(number)

      


        Writes a number as Python's str does: integers as they are, floats
with a decimal point (1500.0), or in exponent form outside
1e-4 <= |x| < 1e16.



    


    
      
        string(text)

      


        Writes a string as the most readable Express literal: a triple-quoted
string for several lines, a raw string for backslashes, otherwise a
quoted string with escapes.



    


    
      
        wrap_decompiled_blocks(blocks)

      


        Encloses decompiled blocks in one pair of <a2ui> tags.



    





      


      
        Functions


        


    

  
    
      
    
    
      decompile(catalogs, messages, options \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec decompile(A2UIAgent.Express.Catalogs.t(), [map()] | map(), keyword()) ::
  {:ok, String.t()} | {:error, A2UICore.Error.t()}


      


Decompiles messages (a list, or one message). A component or
function the catalogs do not define is a :validation error.
With several catalogs, a component that names no catalogId belongs to
its surface's catalog, which the surface's createSurface names. For
messages that update surfaces created earlier, pass those surfaces'
catalogs as the :surface_catalogs option, a map of catalog ids by
surface id.

  



  
    
      
    
    
      number(number)


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


Writes a number as Python's str does: integers as they are, floats
with a decimal point (1500.0), or in exponent form outside
1e-4 <= |x| < 1e16.
iex> A2UIAgent.Express.Decompiler.number(1500.0)
"1500.0"
iex> A2UIAgent.Express.Decompiler.number(0.1)
"0.1"

  



  
    
      
    
    
      string(text)


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


Writes a string as the most readable Express literal: a triple-quoted
string for several lines, a raw string for backslashes, otherwise a
quoted string with escapes.
iex> A2UIAgent.Express.Decompiler.string(~S(C:\temp))
~S(r"C:\temp")
iex> A2UIAgent.Express.Decompiler.string(~s(say "hi"))
~S("say \"hi\"")

  



  
    
      
    
    
      wrap_decompiled_blocks(blocks)


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


Encloses decompiled blocks in one pair of <a2ui> tags.
iex> A2UIAgent.Express.Decompiler.wrap_decompiled_blocks([~s|root = Text("a")|])
~s|<a2ui>\nroot = Text("a")\n</a2ui>|

  


        

      


  

    
A2UIAgent.Express.Parser 
    



      
Reads model output written in Express: conversational text with
Express blocks between <a2ui> and </a2ui> tags.
{:ok, parser} = A2UIAgent.Express.Parser.new(catalogs, surface_id: "main")

{:ok, parts} =
  A2UIAgent.Express.Parser.parse_response(parser, """
  Here it is.
  <a2ui>
  root = Text("Hello")
  </a2ui>
  """)

parts
#=> [{:text, "Here it is."}, {:a2ui, [%{"version" => "v1.0", "createSurface" => ...}]}]
Blocks are found with A2UIAgent.BlockLexer (a closing tag inside a
string or comment does not close a block) and compiled with
A2UIAgent.Express.Compiler. Express is not read incrementally: a
response is parsed once it is complete.
Parts are {:text, text} and {:a2ui, messages}. unwrap/1 returns
raw parts, {:text, text} and {:a2ui_raw, block, final?}.

      


      
        Summary


  
    Types
  


    
      
        part()

      


        A part of a parsed response.



    


    
      
        t()

      


    





  
    Functions
  


    
      
        compile(parser, block, options \\ [])

      


        Compiles one block (see A2UIAgent.Express.Compiler.compile/3). With
final: false, the statements before the block's first syntax error
compile.



    


    
      
        decompile(parser, messages, options \\ [])

      


        Writes messages back as Express; see A2UIAgent.Express.Decompiler.decompile/3
for the options.



    


    
      
        has_format_content?(content, options \\ [])

      


        Whether content holds an <a2ui> block; with complete: true, a
block whose closing tag has arrived.



    


    
      
        new(catalogs, options \\ [])

      


        Creates a parser for catalogs. Options: :surface_id, the surface
of statements before any surface line (default "main"), and
:version, the protocol version to write (default: the catalogs').



    


    
      
        parse_response(parser, content, options \\ [])

      


        Parses a complete model response into parts.



    


    
      
        supports_streaming?()

      


        Express is read once a response is complete, never chunk by chunk.



    


    
      
        unwrap(content)

      


        Splits model output into text and raw Express blocks.



    


    
      
        wrap(parts)

      


        Writes parts out as model output, joined by newlines: text as it is,
each block between tags.



    


    
      
        wrap_decompiled_blocks(blocks)

      


        Encloses decompiled blocks in one pair of tags.



    





      


      
        Types


        


  
    
      
    
    
      part()


        (since 0.1.0)


        
          
        

    

  


  

      

          @type part() :: {:text, String.t()} | {:a2ui, [map()]}


      


A part of a parsed response.

  



  
    
      
    
    
      t()


        (since 0.1.0)


        
          
        

    

  


  

      

          @type t() :: %A2UIAgent.Express.Parser{
  catalogs: A2UIAgent.Express.Catalogs.t(),
  surface_id: String.t()
}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      compile(parser, block, options \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec compile(t(), String.t(), keyword()) ::
  {:ok, [map()]} | {:error, A2UICore.Error.t()}


      


Compiles one block (see A2UIAgent.Express.Compiler.compile/3). With
final: false, the statements before the block's first syntax error
compile.

  



    

  
    
      
    
    
      decompile(parser, messages, options \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec decompile(t(), [map()] | map(), keyword()) ::
  {:ok, String.t()} | {:error, A2UICore.Error.t()}


      


Writes messages back as Express; see A2UIAgent.Express.Decompiler.decompile/3
for the options.

  



    

  
    
      
    
    
      has_format_content?(content, options \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec has_format_content?(String.t(), keyword()) :: boolean()


      


Whether content holds an <a2ui> block; with complete: true, a
block whose closing tag has arrived.

  



    

  
    
      
    
    
      new(catalogs, options \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec new([A2UICore.Catalog.t()], keyword()) ::
  {:ok, t()} | {:error, A2UICore.Error.t()}


      


Creates a parser for catalogs. Options: :surface_id, the surface
of statements before any surface line (default "main"), and
:version, the protocol version to write (default: the catalogs').

  



    

  
    
      
    
    
      parse_response(parser, content, options \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec parse_response(t(), String.t(), keyword()) ::
  {:ok, [part()]} | {:error, A2UICore.Error.t()}


      


Parses a complete model response into parts.
With wrapped: false the whole response is one block. Otherwise each
block is compiled in turn (a block whose closing tag never came as not
final) and the first failure is returned.

  



  
    
      
    
    
      supports_streaming?()


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec supports_streaming?() :: false


      


Express is read once a response is complete, never chunk by chunk.

  



  
    
      
    
    
      unwrap(content)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec unwrap(String.t()) :: [A2UIAgent.BlockLexer.raw_part()]


      


Splits model output into text and raw Express blocks.

  



  
    
      
    
    
      wrap(parts)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec wrap([A2UIAgent.BlockLexer.raw_part() | {:a2ui_raw, String.t()}]) :: String.t()


      


Writes parts out as model output, joined by newlines: text as it is,
each block between tags.

  



  
    
      
    
    
      wrap_decompiled_blocks(blocks)


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


Encloses decompiled blocks in one pair of tags.

  


        

      


  

    
A2UIAgent.Express.Prompt 
    



      
The system prompt snippet of the Express format.
The snippet has three parts, separated by blank lines:
	## Workflow Description: and the grammar rules (base_rules/2),
with the rules for several catalogs when there are several;
	the positional signatures of each catalog's components and
functions, and the catalog's own instructions, whose JSON
examples are rewritten as Express (catalog_instructions/2);
	### Examples: and each example turn as an Express block
(examples/1), when there are examples.

An allowlist of message types (:allowed_messages) leaves out the
rules for the statements that write other messages.

      


      
        Summary


  
    Functions
  


    
      
        base_rules(catalogs, allowed_messages \\ nil)

      


        The grammar rules. With an allowlist, the rules for statements that
write other messages are left out and the rest renumbered. Rule 15's
root = ... example names a component of the catalogs: the first one
holding a single child reference, else the first one. With several
catalogs, and components or data allowed, the rules for several
catalogs follow.



    


    
      
        catalog_instructions(catalogs, catalog_id \\ nil)

      


        The signatures and instructions of one catalog (given by id), or of
all of them: with several catalogs, each under a # Catalog heading.



    


    
      
        examples(catalogs, turns)

      


        The example turns as Express blocks, separated by blank lines. An
example the catalogs cannot express is an error.



    


    
      
        generate(catalogs, options \\ [])

      


        Assembles the prompt snippet for catalogs. Options: :examples (a
list of turns, each a list of messages) and :allowed_messages.



    


    
      
        rules()

      


        The grammar rules, exactly as the reference writes them when every
message type is allowed.



    





      


      
        Functions


        


    

  
    
      
    
    
      base_rules(catalogs, allowed_messages \\ nil)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec base_rules(A2UIAgent.Express.Catalogs.t(), [String.t()] | nil) :: String.t()


      


The grammar rules. With an allowlist, the rules for statements that
write other messages are left out and the rest renumbered. Rule 15's
root = ... example names a component of the catalogs: the first one
holding a single child reference, else the first one. With several
catalogs, and components or data allowed, the rules for several
catalogs follow.

  



    

  
    
      
    
    
      catalog_instructions(catalogs, catalog_id \\ nil)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec catalog_instructions(A2UIAgent.Express.Catalogs.t(), String.t() | nil) ::
  String.t()


      


The signatures and instructions of one catalog (given by id), or of
all of them: with several catalogs, each under a # Catalog heading.

  



  
    
      
    
    
      examples(catalogs, turns)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec examples(A2UIAgent.Express.Catalogs.t(), [[map()]] | nil) ::
  {:ok, String.t()} | {:error, A2UICore.Error.t()}


      


The example turns as Express blocks, separated by blank lines. An
example the catalogs cannot express is an error.

  



    

  
    
      
    
    
      generate(catalogs, options \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec generate(A2UIAgent.Express.Catalogs.t(), keyword()) ::
  {:ok, String.t()} | {:error, A2UICore.Error.t()}


      


Assembles the prompt snippet for catalogs. Options: :examples (a
list of turns, each a list of messages) and :allowed_messages.

  



  
    
      
    
    
      rules()


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


The grammar rules, exactly as the reference writes them when every
message type is allowed.

  


        

      


  

    
A2UIAgent.Express.SchemaHelper 
    



      
What Express reads from a catalog: each component's properties in
positional order, each function's parameters, and the facts about a
property's schema that decide how an argument compiles.
A component's positional order is its own properties in the order its
schema declares them, then the properties it inherits through allOf,
leaving out id, component and catalogId. A component can take
checks when it declares a property holding a list of CheckRules, or
inherits one from a common type such as Checkable; an inherited
check property comes last.
The helper reads the catalog document (A2UICore.Catalog.to_json/2,
in the order it was read) with its local and peer references written
inline, and resolves references to the common types against the common
types of the protocol version it is built for.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        action_slot?(schema)

      


        Whether a property takes an action: its schema refers to the common
Action type, directly or through allOf, oneOf or anyOf.



    


    
      
        admits_path?(helper, schema)

      


        Whether a value written for schema may be a data binding: the
schema, or one it reaches through $ref, allOf, oneOf or anyOf,
is an object schema with a path or @path property.



    


    
      
        build_all(catalogs, version)

      


        The helpers for catalogs, in order, built for protocol version.
The catalogs are first linked to each other
(A2UICore.Catalog.link_catalogs/1), so that references between them
resolve.



    


    
      
        check_property(helper, name)

      


        The property a component's checks go in, or nil if it takes none.



    


    
      
        common_def_name(ref)

      


        The name of the common type a $ref points to
(common_types.json#/$defs/<Name>, also as an absolute URL or under
definitions), or nil.



    


    
      
        component?(schema_helper, name)

      


        Whether the catalog defines component name.



    


    
      
        component_description(helper, name)

      


        A component's description, from its schema or the first allOf member that has one.



    


    
      
        component_properties(helper, name)

      


        A component's properties in positional order.



    


    
      
        component_required(helper, name)

      


        The properties a component requires.



    


    
      
        function?(schema_helper, name)

      


        Whether the catalog defines function name.



    


    
      
        function_description(helper, name)

      


        A function's description, or nil.



    


    
      
        function_properties(helper, name)

      


        A function's parameters in positional order.



    


    
      
        function_property_schema(helper, function, property)

      


        The schema of a function parameter, or nil.



    


    
      
        function_required(helper, name)

      


        The parameters a function requires.



    


    
      
        new(catalog, version)

      


        The helper for one catalog, built for protocol version.



    


    
      
        option_objects?(schema)

      


        Whether a property holds a list of option objects (items with label
and value properties), so that plain strings are written as options.



    


    
      
        property_enum(helper, component, property)

      


        The values a component property's schema enumerates, or nil.



    


    
      
        property_schema(helper, component, property)

      


        The schema of a component property, or nil.



    


    
      
        reserved_keys(version)

      


        The keys that mark a data binding and a function call in version:
@path and @call from v1.0, path and call before.



    


    
      
        subschema(helper, schema, key)

      


        The schema at key below schema: the item schema for "items",
else the schema of property key (or of any additional property),
found through $ref, allOf, oneOf and anyOf. nil when the
schema declares none.



    





      


      
        Types


        


  
    
      
    
    
      t()


        (since 0.1.0)


        
          
        

    

  


  

      

          @type t() :: %A2UIAgent.Express.SchemaHelper{
  catalog: A2UICore.Catalog.t(),
  catalog_id: String.t(),
  check_properties: %{optional(String.t()) => String.t()},
  common_defs: term(),
  component_names: [String.t()],
  component_properties: %{optional(String.t()) => [String.t()]},
  component_required: %{optional(String.t()) => [String.t()]},
  components: %{optional(String.t()) => term()},
  document: term(),
  function_names: [String.t()],
  function_properties: %{optional(String.t()) => [String.t()]},
  function_required: %{optional(String.t()) => [String.t()]},
  functions: %{optional(String.t()) => term()},
  inherited_check_schemas: %{optional(String.t()) => term()},
  keys: %{path: String.t(), call: String.t()},
  property_enums: %{optional({String.t(), String.t()}) => list()}
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      action_slot?(schema)


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


Whether a property takes an action: its schema refers to the common
Action type, directly or through allOf, oneOf or anyOf.

  



  
    
      
    
    
      admits_path?(helper, schema)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec admits_path?(t(), term()) :: boolean()


      


Whether a value written for schema may be a data binding: the
schema, or one it reaches through $ref, allOf, oneOf or anyOf,
is an object schema with a path or @path property.

  



  
    
      
    
    
      build_all(catalogs, version)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec build_all([A2UICore.Catalog.t()], String.t()) :: [t()]


      


The helpers for catalogs, in order, built for protocol version.
The catalogs are first linked to each other
(A2UICore.Catalog.link_catalogs/1), so that references between them
resolve.

  



  
    
      
    
    
      check_property(helper, name)


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


The property a component's checks go in, or nil if it takes none.

  



  
    
      
    
    
      common_def_name(ref)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec common_def_name(term()) :: String.t() | nil


      


The name of the common type a $ref points to
(common_types.json#/$defs/<Name>, also as an absolute URL or under
definitions), or nil.
iex> A2UIAgent.Express.SchemaHelper.common_def_name("common_types.json#/$defs/Action")
"Action"
iex> A2UIAgent.Express.SchemaHelper.common_def_name("#/$defs/Action")
nil

  



  
    
      
    
    
      component?(schema_helper, name)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec component?(t(), String.t()) :: boolean()


      


Whether the catalog defines component name.

  



  
    
      
    
    
      component_description(helper, name)


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


A component's description, from its schema or the first allOf member that has one.

  



  
    
      
    
    
      component_properties(helper, name)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec component_properties(t(), String.t()) :: [String.t()]


      


A component's properties in positional order.

  



  
    
      
    
    
      component_required(helper, name)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec component_required(t(), String.t()) :: [String.t()]


      


The properties a component requires.

  



  
    
      
    
    
      function?(schema_helper, name)


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


Whether the catalog defines function name.

  



  
    
      
    
    
      function_description(helper, name)


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


A function's description, or nil.

  



  
    
      
    
    
      function_properties(helper, name)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec function_properties(t(), String.t()) :: [String.t()]


      


A function's parameters in positional order.

  



  
    
      
    
    
      function_property_schema(helper, function, property)


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


The schema of a function parameter, or nil.

  



  
    
      
    
    
      function_required(helper, name)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec function_required(t(), String.t()) :: [String.t()]


      


The parameters a function requires.

  



  
    
      
    
    
      new(catalog, version)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec new(A2UICore.Catalog.t(), String.t()) :: t()


      


The helper for one catalog, built for protocol version.

  



  
    
      
    
    
      option_objects?(schema)


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


Whether a property holds a list of option objects (items with label
and value properties), so that plain strings are written as options.

  



  
    
      
    
    
      property_enum(helper, component, property)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec property_enum(t(), String.t(), String.t()) :: list() | nil


      


The values a component property's schema enumerates, or nil.

  



  
    
      
    
    
      property_schema(helper, component, property)


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


The schema of a component property, or nil.

  



  
    
      
    
    
      reserved_keys(version)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec reserved_keys(String.t()) :: %{path: String.t(), call: String.t()}


      


The keys that mark a data binding and a function call in version:
@path and @call from v1.0, path and call before.

  



  
    
      
    
    
      subschema(helper, schema, key)


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


The schema at key below schema: the item schema for "items",
else the schema of property key (or of any additional property),
found through $ref, allOf, oneOf and anyOf. nil when the
schema declares none.

  


        

      


  

    
A2UIAgent.Express.Syntax 
    



      
Reads Express source into statements, following the grammar
specification/inference_formats/express/Express.g4.
iex> A2UIAgent.Express.Syntax.parse(~s|root = Text("Hi", variant="h1")|)
{:ok, [{:assign, "root", {:call, "Text", ["Hi"], [{"variant", "h1"}]}}], []}
A statement is {:assign, target, value}, where the target is a
variable name or a data path ("$/a/b"), or {:expr, value}. A value
is a JSON literal (a string, number, boolean or nil), a list, or one
of:
	{:map, pairs} — a map literal, keys in source order;
	{:path, path} — a data binding, $/a/b as "/a/b";
	{:check, name, args} — a check rule such as ?regex("^a");
	{:call, name, args, kwargs} — a call, keyword arguments as
pairs in source order;
	{:var, name} — a variable reference;
	:skipped — the _ placeholder.

A keyword argument or map key given twice keeps its first place and
its last value.
parse/1 returns the statements before the first syntax error with
the errors it found, each {line, column, message, kind} where kind
is :lexer for a character no token starts with and :parser
otherwise. Lines count from 1 and columns from 0.

      


      
        Summary


  
    Types
  


    
      
        statement()

      


        An Express statement.



    


    
      
        syntax_error()

      


        A syntax error: line, column, message and the stage that found it.



    


    
      
        value()

      


        An Express value.



    





  
    Functions
  


    
      
        identifier?(name)

      


        Whether name can be written as a bare Express identifier: it matches
[a-zA-Z_][a-zA-Z0-9_]* and is not true, false, null or _.



    


    
      
        parse(source)

      


        Parses source. Returns {:ok, statements, errors}: when errors is
not empty, statements holds the statements that start on a line
before the first error.



    


    
      
        unescape(text)

      


        Resolves the escapes a standard or triple-quoted string supports:
\n, \r, \t, \\ and \". Any other backslash stays as
written.



    





      


      
        Types


        


  
    
      
    
    
      statement()


        (since 0.1.0)


        
          
        

    

  


  

      

          @type statement() :: {:assign, String.t(), value()} | {:expr, value()}


      


An Express statement.

  



  
    
      
    
    
      syntax_error()


        (since 0.1.0)


        
          
        

    

  


  

      

          @type syntax_error() ::
  {pos_integer(), non_neg_integer(), String.t(), :lexer | :parser}


      


A syntax error: line, column, message and the stage that found it.

  



  
    
      
    
    
      value()


        (since 0.1.0)


        
          
        

    

  


  

      

          @type value() ::
  String.t()
  | number()
  | boolean()
  | nil
  | [value()]
  | {:map, [{String.t(), value()}]}
  | {:path, String.t()}
  | {:check, String.t(), [value()]}
  | {:call, String.t(), [value()], [{String.t(), value()}]}
  | {:var, String.t()}
  | :skipped


      


An Express value.

  


        

      

      
        Functions


        


  
    
      
    
    
      identifier?(name)


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


Whether name can be written as a bare Express identifier: it matches
[a-zA-Z_][a-zA-Z0-9_]* and is not true, false, null or _.
iex> A2UIAgent.Express.Syntax.identifier?("content_grid")
true
iex> A2UIAgent.Express.Syntax.identifier?("content-grid")
false

  



  
    
      
    
    
      parse(source)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec parse(String.t()) :: {:ok, [statement()], [syntax_error()]}


      


Parses source. Returns {:ok, statements, errors}: when errors is
not empty, statements holds the statements that start on a line
before the first error.

  



  
    
      
    
    
      unescape(text)


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


Resolves the escapes a standard or triple-quoted string supports:
\n, \r, \t, \\ and \". Any other backslash stays as
written.
iex> A2UIAgent.Express.Syntax.unescape(~S(a\nb\d))
"a\nb\\d"

  


        

      


  

    
A2UIAgent.Skill 
    



      
A skill package: a markdown document with YAML frontmatter (name,
description and optional metadata) that teaches an agent to write
A2UI, stored as <name>/SKILL.md.
iex> skill = A2UIAgent.Skill.new("a2ui-core", "Core rules.", "# Rules\n")
iex> skill.filename
"a2ui-core/SKILL.md"
iex> A2UIAgent.Skill.to_markdown(skill)
"---\nname: a2ui-core\ndescription: Core rules.\n---\n\n# Rules\n"
The frontmatter is written as PyYAML's yaml.dump writes it, so that
skills match the reference's byte for byte: plain scalars where YAML
allows them, folded at 80 columns, and quoted scalars otherwise.
A2UIAgent.SkillGenerator builds skills from an inference format.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        export(skills, directory)

      


        Writes skills into directory, each at its filename, and returns the
markdown written by filename.



    


    
      
        new(name, description, content, options \\ [])

      


        A skill. Options: :metadata (pairs or a map, written in order or by
sorted key) and :filename (default "<name>/SKILL.md").



    


    
      
        to_markdown(skill)

      


        The skill as markdown: the frontmatter, a blank line, then the content.



    





      


      
        Types


        


  
    
      
    
    
      t()


        (since 0.1.0)


        
          
        

    

  


  

      

          @type t() :: %A2UIAgent.Skill{
  content: String.t(),
  description: String.t(),
  filename: String.t(),
  metadata: [{String.t(), term()}] | map(),
  name: String.t()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      export(skills, directory)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec export([t()], Path.t()) ::
  {:ok, %{optional(String.t()) => String.t()}} | {:error, term()}


      


Writes skills into directory, each at its filename, and returns the
markdown written by filename.
Each skill's own top-level directory (such as a2ui-core/) is removed
first, so that nothing from an earlier export stays behind; other
entries of directory are left alone.

  



    

  
    
      
    
    
      new(name, description, content, options \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


A skill. Options: :metadata (pairs or a map, written in order or by
sorted key) and :filename (default "<name>/SKILL.md").

  



  
    
      
    
    
      to_markdown(skill)


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


The skill as markdown: the frontmatter, a blank line, then the content.

  


        

      


  

    
A2UIAgent.SkillGenerator 
    



      
Packages an inference format's prompt as skills
(A2UIAgent.Skill).
{:ok, format} = A2UIAgent.Express.new([catalog])

{:ok, skill} = A2UIAgent.SkillGenerator.skill(format, name: "a2ui")
{:ok, skills} = A2UIAgent.SkillGenerator.skill_set(format)
Enum.map(skills, & &1.filename)
#=> ["a2ui-core/SKILL.md", "a2ui-basic/SKILL.md"]
A monolithic skill (skill/2) holds the whole prompt: the format's
rules, each catalog's instructions and the examples. A skill set
(skill_set/2) splits it into a core skill with the rules
(core_skill/2) and one skill per catalog (catalog_skill/3), named
after the catalog: a2ui-<name>, where the name is the last part of
the catalog id that is not a file or a version.
The format must implement the optional A2UIAgent.Format callbacks
that give its prompt's pieces, as A2UIAgent.Express does.

      


      
        Summary


  
    Functions
  


    
      
        catalog_skill(format, catalog \\ nil, options \\ [])

      


        The skill of one catalog (default: the format's first): its
instructions and, unless include_examples: false, the examples.
Options: :name (default "a2ui-<name>"), :description and
:include_examples.



    


    
      
        clean_name(catalog_id)

      


        The name a catalog's skill takes after: the last part of its id that
is not a file name or a version, in lower case.



    


    
      
        core_skill(format, options \\ [])

      


        The skill with the format's rules. Options: :name (default
"a2ui-core") and :description.



    


    
      
        skill(format, options \\ [])

      


        One skill with the whole prompt. Options: :name (default "a2ui"),
:description and :catalogs (default: the format's).



    


    
      
        skill_set(format, options \\ [])

      


        The core skill and one skill per catalog (default: the format's
catalogs). Examples a format gives every catalog go only into the
first catalog's skill. Options: :catalogs and :core_name.



    





      


      
        Functions


        


    

    

  
    
      
    
    
      catalog_skill(format, catalog \\ nil, options \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec catalog_skill(struct(), A2UICore.Catalog.t() | nil, keyword()) ::
  {:ok, A2UIAgent.Skill.t()} | {:error, A2UICore.Error.t()}


      


The skill of one catalog (default: the format's first): its
instructions and, unless include_examples: false, the examples.
Options: :name (default "a2ui-<name>"), :description and
:include_examples.

  



  
    
      
    
    
      clean_name(catalog_id)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec clean_name(String.t() | nil) :: String.t()


      


The name a catalog's skill takes after: the last part of its id that
is not a file name or a version, in lower case.
iex> A2UIAgent.SkillGenerator.clean_name("https://a2ui.org/specification/v1_0/catalogs/basic/catalog.json")
"basic"
iex> A2UIAgent.SkillGenerator.clean_name("acme/widgets/v2")
"widgets"

  



    

  
    
      
    
    
      core_skill(format, options \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec core_skill(struct(), keyword()) :: A2UIAgent.Skill.t()


      


The skill with the format's rules. Options: :name (default
"a2ui-core") and :description.

  



    

  
    
      
    
    
      skill(format, options \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec skill(struct(), keyword()) ::
  {:ok, A2UIAgent.Skill.t()} | {:error, A2UICore.Error.t()}


      


One skill with the whole prompt. Options: :name (default "a2ui"),
:description and :catalogs (default: the format's).

  



    

  
    
      
    
    
      skill_set(format, options \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec skill_set(struct(), keyword()) ::
  {:ok, [A2UIAgent.Skill.t()]} | {:error, A2UICore.Error.t()}


      


The core skill and one skill per catalog (default: the format's
catalogs). Examples a format gives every catalog go only into the
first catalog's skill. Options: :catalogs and :core_name.

  


        

      


  

    
A2UIAgent.Builder 
    



      
Builds component trees in Elixir and flattens them into the component
lists that A2UI messages carry.
A tree is made of component nodes (component/2, or the functions of
A2UIAgent.Builder.Basic). A node placed in a property of another
node becomes a component of its own, and the property holds its id:
iex> import A2UIAgent.Builder
iex> import A2UIAgent.Builder.Basic
iex> tree =
...>   card(
...>     id: "account",
...>     child:
...>       column(
...>         children: [
...>           text(text: "Account overview"),
...>           button(child: text(text: "Details"), action: event("details"))
...>         ]
...>       )
...>   )
iex> tree |> flatten() |> Enum.map(&{&1["id"], &1["component"]})
[
  {"account__text_1", "Text"},
  {"account__text_2", "Text"},
  {"account__button_1", "Button"},
  {"account__column_1", "Column"},
  {"account", "Card"}
]
Children come before their parents, so every reference points at a
component already in the list.
Ids
The root's id is the :root_id option, else its own :id. The other
components are named after the root: a node with an :id gets
<root>__<id>, and a node without one gets <root>__<name>_<n>, its
component name in lower case and a count per name, skipping ids the
author gave. A root without an id, and no :root_id, takes such an id
under the prefix root. A list of trees is flattened tree by tree;
with a :root_id, the trees' roots are <root_id>_0, <root_id>_1
and so on.
Values
Properties are given as a keyword list or a map. Atom keys are written
in lower camel case (validation_regexp: becomes
"validationRegexp"); string keys are written as they are. Besides
plain JSON values and nodes, a property can hold:
	ref/1, a component already on the surface, written as its id and
never emitted;
	child_list/2, children repeated over a data model list;
	bind/1, a data binding;
	call/3, a function call;
	event/2 and action/1, the two kinds of action;
	check/2, a check rule, and accessibility/1, accessibility
attributes.

Bindings and function calls are written with the keys of the protocol
version (path and call before v1.0, @path and @call from it).
nil properties are left out.
Catalogs
With the :catalog option, flatten/2 completes each component with
the defaults its catalog schema declares for properties the node does
not set, emits children in the order the catalog declares the
properties holding them, and checks each component against the catalog
(A2UICore.Validation.Payload.validate_component/3), raising
A2UICore.Error for one the catalog rejects. This is how the
reference SDKs' generated builders behave.
Macros (A2UIAgent.Macro) can be called inside a tree; see
A2UIAgent.Macro.call/2.

      


      
        Summary


  
    Types
  


    
      
        props()

      


        Properties: a keyword list or a map.



    


    
      
        tree()

      


        A component tree, or a list of them.



    





  
    Functions
  


    
      
        accessibility(attributes)

      


        Accessibility attributes, such as label: and description:.



    


    
      
        action(call)

      


        An action that calls a client function (see call/3).



    


    
      
        bind(path)

      


        A data binding. An absolute path (/user/name) reads from the data
model's root; a relative one (name) from the enclosing scope, such
as a child_list/2 item.



    


    
      
        call(name, args \\ [], options \\ [])

      


        A call of the catalog function name. args follow the key rules of
properties. Options: :return_type, written as returnType, and
:catalog_id, the catalog the call runs in when it is not the
surface's default, written as catalogId from protocol v1.0 (before
it a call always runs in the surface's catalog, and the option is left
out).



    


    
      
        check(condition, message)

      


        A check rule: condition (usually a call/3) and the message shown when it fails.



    


    
      
        child_list(path, template)

      


        Children generated from the data model list at path: template is
emitted once and repeated for each item.



    


    
      
        component(name, props \\ [])

      


        A component node. props may set :id; see the moduledoc for keys and
values.



    


    
      
        event(name, context \\ nil)

      


        An action that sends the event name to the agent, with an optional
context (keys written as given).



    


    
      
        flatten(tree, options \\ [])

      


        Flattens tree into a list of component maps, children first.



    


    
      
        messages(tree, options)

      


        The messages that put tree on a surface: a createSurface when
:catalog_id is given, an updateComponents with the flattened
components, and an updateDataModel for each :data_model entry.



    


    
      
        ref(id)

      


        A reference to a component already on the surface, by id.



    





      


      
        Types


        


  
    
      
    
    
      props()


        (since 0.1.0)


        
          
        

    

  


  

      

          @type props() :: keyword() | map()


      


Properties: a keyword list or a map.

  



  
    
      
    
    
      tree()


        (since 0.1.0)


        
          
        

    

  


  

      

          @type tree() ::
  A2UIAgent.Builder.Component.t()
  | A2UIAgent.Builder.Ref.t()
  | A2UIAgent.Macro.Call.t()
  | [tree()]


      


A component tree, or a list of them.

  


        

      

      
        Functions


        


  
    
      
    
    
      accessibility(attributes)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec accessibility(props()) :: map()


      


Accessibility attributes, such as label: and description:.
iex> A2UIAgent.Builder.accessibility(label: "Close")
%{"label" => "Close"}

  



  
    
      
    
    
      action(call)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec action(A2UIAgent.Builder.FunctionCall.t()) :: map()


      


An action that calls a client function (see call/3).

  



  
    
      
    
    
      bind(path)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec bind(String.t()) :: A2UIAgent.Builder.Binding.t()


      


A data binding. An absolute path (/user/name) reads from the data
model's root; a relative one (name) from the enclosing scope, such
as a child_list/2 item.

  



    

    

  
    
      
    
    
      call(name, args \\ [], options \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec call(String.t(), props(), keyword()) :: A2UIAgent.Builder.FunctionCall.t()


      


A call of the catalog function name. args follow the key rules of
properties. Options: :return_type, written as returnType, and
:catalog_id, the catalog the call runs in when it is not the
surface's default, written as catalogId from protocol v1.0 (before
it a call always runs in the surface's catalog, and the option is left
out).
iex> import A2UIAgent.Builder.Basic
iex> text(id: "root", text: A2UIAgent.Builder.call("shout", [value: "hi"], catalog_id: "https://example.com/c.json"))
...> |> A2UIAgent.Builder.flatten()
[
  %{
    "id" => "root",
    "component" => "Text",
    "text" => %{"@call" => "shout", "args" => %{"value" => "hi"}, "catalogId" => "https://example.com/c.json"}
  }
]

  



  
    
      
    
    
      check(condition, message)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec check(term(), String.t()) :: map()


      


A check rule: condition (usually a call/3) and the message shown when it fails.

  



  
    
      
    
    
      child_list(path, template)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec child_list(
  String.t(),
  A2UIAgent.Builder.Component.t() | A2UIAgent.Builder.Ref.t()
) ::
  A2UIAgent.Builder.ChildList.t()


      


Children generated from the data model list at path: template is
emitted once and repeated for each item.

  



    

  
    
      
    
    
      component(name, props \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec component(String.t(), props()) :: A2UIAgent.Builder.Component.t()


      


A component node. props may set :id; see the moduledoc for keys and
values.
iex> A2UIAgent.Builder.component("Text", id: "title", text: "Hello").props
[{"text", "Hello"}]

  



    

  
    
      
    
    
      event(name, context \\ nil)


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


An action that sends the event name to the agent, with an optional
context (keys written as given).
iex> A2UIAgent.Builder.event("save", order: "o-1")
%{"event" => %{"name" => "save", "context" => %{"order" => "o-1"}}}

  



    

  
    
      
    
    
      flatten(tree, options \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec flatten(tree(), keyword()) :: [map()]


      


Flattens tree into a list of component maps, children first.
Options:
	:root_id — the root's id, and the prefix of the ids made for the
components under it;
	:catalog — complete and check components against this catalog
(see "Catalogs" above);
	:validate — with a catalog, whether to check components (default
true);
	:version — the protocol version whose keys bindings and function
calls are written with (default: the catalog's, else "v1.0");
	:macros — the macros (A2UIAgent.Macro) that macro calls in the
tree may name.

Raises ArgumentError for a value that cannot be written as JSON and
A2UICore.Error for a component the catalog rejects, or for macro
calls nested deeper than 16.

  



  
    
      
    
    
      messages(tree, options)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec messages(tree(), keyword()) :: [map()]


      


The messages that put tree on a surface: a createSurface when
:catalog_id is given, an updateComponents with the flattened
components, and an updateDataModel for each :data_model entry.
Options: :surface_id (required), :catalog_id, :data_model (path
and value pairs, or a map), :version (the version messages state;
default: the catalog's, else "v1.0"), and the options of
flatten/2.
iex> import A2UIAgent.Builder.Basic
iex> A2UIAgent.Builder.messages(text(id: "root", text: "Hi"), surface_id: "s", version: "v0.9")
[
  %{
    "version" => "v0.9",
    "updateComponents" => %{
      "surfaceId" => "s",
      "components" => [%{"id" => "root", "component" => "Text", "text" => "Hi"}]
    }
  }
]

  



  
    
      
    
    
      ref(id)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec ref(String.t()) :: A2UIAgent.Builder.Ref.t()


      


A reference to a component already on the surface, by id.

  


        

      


  

    
A2UIAgent.Builder.Basic 
    



      
A function for each component of the basic catalog, named after it in
snake case: text/1, text_field/1, date_time_input/1 and so on.
Each one is A2UIAgent.Builder.component/2 with the component's name.
iex> import A2UIAgent.Builder.Basic
iex> text(text: "Hello", variant: "caption")
%A2UIAgent.Builder.Component{component: "Text", props: [{"text", "Hello"}, {"variant", "caption"}]}
The basic catalogs of protocol v0.9 and v1.0 have the same components;
their properties differ a little. Pass the catalog you write for to
A2UIAgent.Builder.flatten/2 (:catalog) to fill in its defaults and
check each component against it.

      


      
        Summary


  
    Functions
  


    
      
        audio_player(props \\ [])

      


        A AudioPlayer component; see A2UIAgent.Builder.component/2.



    


    
      
        button(props \\ [])

      


        A Button component; see A2UIAgent.Builder.component/2.



    


    
      
        card(props \\ [])

      


        A Card component; see A2UIAgent.Builder.component/2.



    


    
      
        check_box(props \\ [])

      


        A CheckBox component; see A2UIAgent.Builder.component/2.



    


    
      
        choice_picker(props \\ [])

      


        A ChoicePicker component; see A2UIAgent.Builder.component/2.



    


    
      
        column(props \\ [])

      


        A Column component; see A2UIAgent.Builder.component/2.



    


    
      
        components()

      


        The names of the basic catalog's components, in catalog order.



    


    
      
        date_time_input(props \\ [])

      


        A DateTimeInput component; see A2UIAgent.Builder.component/2.



    


    
      
        divider(props \\ [])

      


        A Divider component; see A2UIAgent.Builder.component/2.



    


    
      
        icon(props \\ [])

      


        A Icon component; see A2UIAgent.Builder.component/2.



    


    
      
        image(props \\ [])

      


        A Image component; see A2UIAgent.Builder.component/2.



    


    
      
        list(props \\ [])

      


        A List component; see A2UIAgent.Builder.component/2.



    


    
      
        modal(props \\ [])

      


        A Modal component; see A2UIAgent.Builder.component/2.



    


    
      
        row(props \\ [])

      


        A Row component; see A2UIAgent.Builder.component/2.



    


    
      
        slider(props \\ [])

      


        A Slider component; see A2UIAgent.Builder.component/2.



    


    
      
        tabs(props \\ [])

      


        A Tabs component; see A2UIAgent.Builder.component/2.



    


    
      
        text(props \\ [])

      


        A Text component; see A2UIAgent.Builder.component/2.



    


    
      
        text_field(props \\ [])

      


        A TextField component; see A2UIAgent.Builder.component/2.



    


    
      
        video(props \\ [])

      


        A Video component; see A2UIAgent.Builder.component/2.



    





      


      
        Functions


        


    

  
    
      
    
    
      audio_player(props \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec audio_player(A2UIAgent.Builder.props()) :: A2UIAgent.Builder.Component.t()


      


A AudioPlayer component; see A2UIAgent.Builder.component/2.

  



    

  
    
      
    
    
      button(props \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec button(A2UIAgent.Builder.props()) :: A2UIAgent.Builder.Component.t()


      


A Button component; see A2UIAgent.Builder.component/2.

  



    

  
    
      
    
    
      card(props \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec card(A2UIAgent.Builder.props()) :: A2UIAgent.Builder.Component.t()


      


A Card component; see A2UIAgent.Builder.component/2.

  



    

  
    
      
    
    
      check_box(props \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec check_box(A2UIAgent.Builder.props()) :: A2UIAgent.Builder.Component.t()


      


A CheckBox component; see A2UIAgent.Builder.component/2.

  



    

  
    
      
    
    
      choice_picker(props \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec choice_picker(A2UIAgent.Builder.props()) :: A2UIAgent.Builder.Component.t()


      


A ChoicePicker component; see A2UIAgent.Builder.component/2.

  



    

  
    
      
    
    
      column(props \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec column(A2UIAgent.Builder.props()) :: A2UIAgent.Builder.Component.t()


      


A Column component; see A2UIAgent.Builder.component/2.

  



  
    
      
    
    
      components()


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


The names of the basic catalog's components, in catalog order.

  



    

  
    
      
    
    
      date_time_input(props \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec date_time_input(A2UIAgent.Builder.props()) :: A2UIAgent.Builder.Component.t()


      


A DateTimeInput component; see A2UIAgent.Builder.component/2.

  



    

  
    
      
    
    
      divider(props \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec divider(A2UIAgent.Builder.props()) :: A2UIAgent.Builder.Component.t()


      


A Divider component; see A2UIAgent.Builder.component/2.

  



    

  
    
      
    
    
      icon(props \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec icon(A2UIAgent.Builder.props()) :: A2UIAgent.Builder.Component.t()


      


A Icon component; see A2UIAgent.Builder.component/2.

  



    

  
    
      
    
    
      image(props \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec image(A2UIAgent.Builder.props()) :: A2UIAgent.Builder.Component.t()


      


A Image component; see A2UIAgent.Builder.component/2.

  



    

  
    
      
    
    
      list(props \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec list(A2UIAgent.Builder.props()) :: A2UIAgent.Builder.Component.t()


      


A List component; see A2UIAgent.Builder.component/2.

  



    

  
    
      
    
    
      modal(props \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec modal(A2UIAgent.Builder.props()) :: A2UIAgent.Builder.Component.t()


      


A Modal component; see A2UIAgent.Builder.component/2.

  



    

  
    
      
    
    
      row(props \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec row(A2UIAgent.Builder.props()) :: A2UIAgent.Builder.Component.t()


      


A Row component; see A2UIAgent.Builder.component/2.

  



    

  
    
      
    
    
      slider(props \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec slider(A2UIAgent.Builder.props()) :: A2UIAgent.Builder.Component.t()


      


A Slider component; see A2UIAgent.Builder.component/2.

  



    

  
    
      
    
    
      tabs(props \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec tabs(A2UIAgent.Builder.props()) :: A2UIAgent.Builder.Component.t()


      


A Tabs component; see A2UIAgent.Builder.component/2.

  



    

  
    
      
    
    
      text(props \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec text(A2UIAgent.Builder.props()) :: A2UIAgent.Builder.Component.t()


      


A Text component; see A2UIAgent.Builder.component/2.

  



    

  
    
      
    
    
      text_field(props \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec text_field(A2UIAgent.Builder.props()) :: A2UIAgent.Builder.Component.t()


      


A TextField component; see A2UIAgent.Builder.component/2.

  



    

  
    
      
    
    
      video(props \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec video(A2UIAgent.Builder.props()) :: A2UIAgent.Builder.Component.t()


      


A Video component; see A2UIAgent.Builder.component/2.

  


        

      


  

    
A2UIAgent.Builder.Binding 
    



      
A data binding, written as {"path": path} ({"@path": path} from
v1.0). Made by A2UIAgent.Builder.bind/1.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()


        (since 0.1.0)


        
          
        

    

  


  

      

          @type t() :: %A2UIAgent.Builder.Binding{path: String.t()}


      



  


        

      


  

    
A2UIAgent.Builder.ChildList 
    



      
Children generated from a data model list: the list's path and the
template component repeated for each item, written as
{"path": path, "componentId": template_id}. Made by
A2UIAgent.Builder.child_list/2.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()


        (since 0.1.0)


        
          
        

    

  


  

      

          @type t() :: %A2UIAgent.Builder.ChildList{
  path: String.t(),
  template: A2UIAgent.Builder.Component.t() | A2UIAgent.Builder.Ref.t()
}


      



  


        

      


  

    
A2UIAgent.Builder.Component 
    



      
A component node of an A2UIAgent.Builder tree: the component name,
the id the author gave (if any) and the properties, as wire names and
values in the order given. Made by A2UIAgent.Builder.component/2.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()


        (since 0.1.0)


        
          
        

    

  


  

      

          @type t() :: %A2UIAgent.Builder.Component{
  component: String.t(),
  id: String.t() | nil,
  props: [{String.t(), term()}]
}


      



  


        

      


  

    
A2UIAgent.Builder.FunctionCall 
    



      
A call of a catalog function, written as {"call": name, "args": args}
("@call" from v1.0, with the "catalogId" it names). Made by
A2UIAgent.Builder.call/3.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()


        (since 0.1.0)


        
          
        

    

  


  

      

          @type t() :: %A2UIAgent.Builder.FunctionCall{
  args: %{optional(String.t()) => term()},
  call: String.t(),
  catalog_id: String.t() | nil,
  return_type: String.t() | nil
}


      



  


        

      


  

    
A2UIAgent.Builder.Ref 
    



      
A reference to a component already on the surface. It is written as
its id and never emitted. Made by A2UIAgent.Builder.ref/1.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()


        (since 0.1.0)


        
          
        

    

  


  

      

          @type t() :: %A2UIAgent.Builder.Ref{id: String.t()}


      



  


        

      


  

    
A2UIAgent.Macro 
    



      
A macro: a component the model can write that the agent expands into
components of its catalog before they reach the renderer.
import A2UIAgent.Builder.Basic

status_badge =
  A2UIAgent.Macro.new(
    "StatusBadge",
    [status: :string, title: :string],
    fn %{status: status, title: title} ->
      card(
        child:
          row(
            children: [
              text(text: String.upcase(status), variant: "caption"),
              text(text: title, variant: "h3")
            ]
          )
      )
    end,
    description: "A status badge."
  )
The model writes {"id": "badge", "component": "StatusBadge", "status": "active", "title": "Server 1"}; A2UIAgent.MacroExpander
replaces it with the flattened tree, rooted at badge. The macro's
catalog schema (to_json_schema/2) is derived from its parameters.
Parameters
Parameters are a keyword list of names and types, in order. A type can
also be given with options, title: [type: :string, description: "..."]: :description (default: the name, spaced and capitalized),
:required (default true unless a :default is given) and
:default, passed for an optional parameter left out. Types:
	:string, :integer, :number, :boolean, :object, :any,
{:enum, values} and {:list, type};
	:component, a child slot: the model passes a component id, which
reaches the function as an A2UIAgent.Builder.ref/1;
	:component_list, child slots: a list of ids, as refs;
	:action: an event name, an event ({"name": ..., "context": ...})
or an action, as an action;
	:dynamic_string, :dynamic_number, :dynamic_boolean,
:dynamic_string_list, :dynamic_value, :data_binding,
:function_call, :check_rule and :accessibility: the
protocol's common types.

Any argument written as a binding ({"path": ...}) reaches the
function as an A2UIAgent.Builder.bind/1.
The function gets a map of the arguments by parameter name and returns
a component tree. It may call other macros with call/2.

      


      
        Summary


  
    Types
  


    
      
        parameter()

      


    


    
      
        t()

      


    


    
      
        type()

      


    





  
    Functions
  


    
      
        build(macro, args)

      


        Runs the macro with args (by parameter name, as atoms or strings)
and returns its tree. Arguments are coerced as the parameters' types
say (see "Parameters"); a left-out optional parameter gets its
default.



    


    
      
        call(macro, args \\ %{})

      


        A call of macro (a macro, or the name of one the flattening is given
with :macros) inside a tree. The call expands where the tree is
flattened, in the tree's scope: the components it makes are named
after the tree's root.



    


    
      
        new(name, parameters, fun, options \\ [])

      


        Defines a macro named name (the component name the model writes).
Option: :description, the component's description in the catalog.



    


    
      
        to_json_schema(macro, ref_prefix \\ "common_types.json#/$defs/")

      


        The macro's component schema for a catalog: an object whose properties
are the parameters, with references to the protocol's common types
under ref_prefix.



    





      


      
        Types


        


  
    
      
    
    
      parameter()


        (since 0.1.0)


        
          
        

    

  


  

      

          @type parameter() :: %{
  name: atom(),
  type: type(),
  required: boolean(),
  default: term(),
  description: String.t()
}


      



  



  
    
      
    
    
      t()


        (since 0.1.0)


        
          
        

    

  


  

      

          @type t() :: %A2UIAgent.Macro{
  description: String.t() | nil,
  fun: (map() -> A2UIAgent.Builder.tree()),
  name: String.t(),
  parameters: [parameter()]
}


      



  



  
    
      
    
    
      type()


        (since 0.1.0)


        
          
        

    

  


  

      

          @type type() ::
  :string
  | :integer
  | :number
  | :boolean
  | :object
  | :any
  | {:enum, [term()]}
  | {:list, type()}
  | :component
  | :component_list
  | :action
  | :dynamic_string
  | :dynamic_number
  | :dynamic_boolean
  | :dynamic_string_list
  | :dynamic_value
  | :data_binding
  | :function_call
  | :check_rule
  | :accessibility


      



  


        

      

      
        Functions


        


  
    
      
    
    
      build(macro, args)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec build(t(), keyword() | map()) :: A2UIAgent.Builder.tree()


      


Runs the macro with args (by parameter name, as atoms or strings)
and returns its tree. Arguments are coerced as the parameters' types
say (see "Parameters"); a left-out optional parameter gets its
default.
Raises ArgumentError for an unknown or missing argument, or when the
function does not return a component tree.

  



    

  
    
      
    
    
      call(macro, args \\ %{})


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec call(t() | String.t(), keyword() | map()) :: A2UIAgent.Macro.Call.t()


      


A call of macro (a macro, or the name of one the flattening is given
with :macros) inside a tree. The call expands where the tree is
flattened, in the tree's scope: the components it makes are named
after the tree's root.

  



    

  
    
      
    
    
      new(name, parameters, fun, options \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec new(String.t(), keyword(), (map() -> A2UIAgent.Builder.tree()), keyword()) ::
  t()


      


Defines a macro named name (the component name the model writes).
Option: :description, the component's description in the catalog.
Raises ArgumentError for a parameter with an unknown type.

  



    

  
    
      
    
    
      to_json_schema(macro, ref_prefix \\ "common_types.json#/$defs/")


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec to_json_schema(t(), String.t()) :: map()


      


The macro's component schema for a catalog: an object whose properties
are the parameters, with references to the protocol's common types
under ref_prefix.
iex> macro = A2UIAgent.Macro.new("Badge", [label: :dynamic_string], fn _ -> nil end)
iex> A2UIAgent.Macro.to_json_schema(macro)
%{
  "type" => "object",
  "properties" => %{
    "label" => %{"$ref" => "common_types.json#/$defs/DynamicString", "description" => "Label"}
  },
  "required" => ["label"]
}

  


        

      


  

    
A2UIAgent.Macro.Call 
    



      
A macro call inside a component tree, expanded where the tree is
flattened. Made by A2UIAgent.Macro.call/2.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()


        (since 0.1.0)


        
          
        

    

  


  

      

          @type t() :: %A2UIAgent.Macro.Call{
  args: keyword() | map(),
  macro: A2UIAgent.Macro.t() | String.t()
}


      



  


        

      


  

    
A2UIAgent.MacroExpander 
    



      
Puts macros (A2UIAgent.Macro) in front of a catalog: the model sees
a catalog with the macros as components, and the renderer gets the
base catalog's components they expand to.
expander = A2UIAgent.MacroExpander.new(basic_catalog, [status_badge])

# For the prompt: the base catalog with the macros added.
{:ok, inference_catalog} = A2UIAgent.MacroExpander.inference_catalog(expander)

# For the renderer: the model's messages with the macros expanded.
{:ok, messages} = A2UIAgent.MacroExpander.to_transport(expander, model_messages)
A macro component the model writes, {"id": "badge", "component": "StatusBadge", ...} (or with its arguments under "parameters"), is
replaced by its macro's tree, flattened with the macro component's id
as the root id (A2UIAgent.Builder.flatten/2) and checked against the
base catalog. Components the expansion makes may be macros
themselves; they are expanded in turn, up to a depth of 16.
A macro that fails (an argument it cannot take, a component the
catalog rejects) leaves its component as it was, and the failure is
logged. Expansion deeper than the limit fails the whole call.
Option :passthrough_components limits the base catalog's components
the model sees: nil (the default) keeps them all, a list keeps the
ones named, and [] leaves only the macros.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        inference_catalog(expander)

      


        The catalog the model writes for: the base catalog's components (those
:passthrough_components keeps) and the macros, which are also added
to its anyComponent union. Same id and protocol version as the base
catalog.



    


    
      
        macro_catalog(macro_expander)

      


        A catalog of the macros alone, under the id
https://a2ui.org/catalogs/macros, in the base catalog's protocol version.



    


    
      
        new(catalog, macros, options \\ [])

      


        An expander for macros over the base catalog. Option:
:passthrough_components.



    


    
      
        to_inference(macro_expander, messages)

      


        Messages going the other way, which need no change: returns them as they are.



    


    
      
        to_transport(expander, messages)

      


        The model's messages with every macro component expanded (in the
components of createSurface and updateComponents messages).
Bindings and function calls are written for each message's
version.



    





      


      
        Types


        


  
    
      
    
    
      t()


        (since 0.1.0)


        
          
        

    

  


  

      

          @type t() :: %A2UIAgent.MacroExpander{
  catalog: A2UICore.Catalog.t(),
  macros: [A2UIAgent.Macro.t()],
  passthrough: MapSet.t(String.t()) | nil,
  table: %{optional(String.t()) => A2UIAgent.Macro.t()}
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      inference_catalog(expander)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec inference_catalog(t()) ::
  {:ok, A2UICore.Catalog.t()} | {:error, A2UICore.Error.t()}


      


The catalog the model writes for: the base catalog's components (those
:passthrough_components keeps) and the macros, which are also added
to its anyComponent union. Same id and protocol version as the base
catalog.
Fails with a :catalog error when a macro has the name of a base
component.

  



  
    
      
    
    
      macro_catalog(macro_expander)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec macro_catalog(t()) :: A2UICore.Catalog.t()


      


A catalog of the macros alone, under the id
https://a2ui.org/catalogs/macros, in the base catalog's protocol version.

  



    

  
    
      
    
    
      new(catalog, macros, options \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec new(A2UICore.Catalog.t(), [A2UIAgent.Macro.t()], keyword()) :: t()


      


An expander for macros over the base catalog. Option:
:passthrough_components.
Raises ArgumentError when two macros have the same name.

  



  
    
      
    
    
      to_inference(macro_expander, messages)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec to_inference(t(), [map()]) :: [map()]


      


Messages going the other way, which need no change: returns them as they are.

  



  
    
      
    
    
      to_transport(expander, messages)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec to_transport(t(), [map()]) :: {:ok, [map()]} | {:error, A2UICore.Error.t()}


      


The model's messages with every macro component expanded (in the
components of createSurface and updateComponents messages).
Bindings and function calls are written for each message's
version.
Fails with a :recursion error when expansion goes deeper than
16.

  


        

      


  

    
A2UIAgent.A2A 
    



      
The A2UI extension of the A2A protocol:
extension URIs and their negotiation, and A2UI messages carried in A2A
parts.
Parts are the JSON objects of A2A's JSON-RPC binding:
%{"kind" => "text", "text" => "Here is your form."}
%{"kind" => "data", "data" => message, "metadata" => %{"mimeType" => "application/a2ui+json"}}
Each A2UI message travels in a data part of its own, the shape the
reference SDKs, sample agents and clients exchange. a2ui_messages/1
also reads a data part whose data is a list of messages, the shape
the extension specification describes.
A2UIAgent.A2A.Server answers A2A requests with these helpers, and
A2UIAgent.A2A.Plug serves them over HTTP.

      


      
        Summary


  
    Types
  


    
      
        part()

      


        An A2A part, as a JSON object.



    





  
    Functions
  


    
      
        a2ui_messages(parts)

      


        The A2UI messages that parts carry, in order. A data part may hold one
message or a list of them.



    


    
      
        a2ui_part(data, version)

      


        A data part holding data (an A2UI message, or a list of them), marked
with the MIME type of version (see mime_type/1).



    


    
      
        a2ui_part?(part)

      


        Whether part is a data part marked as A2UI, with either MIME type in
its metadata.



    


    
      
        activate(requested, advertised)

      


        Activates the newest A2UI extension that is both requested and
advertised: {:ok, uri, version}, or :none.



    


    
      
        advertised_extensions(arg1)

      


        The A2UI extension URIs an agent card advertises.



    


    
      
        agent_extension(version, options \\ [])

      


        The A2UI entry for an agent card's capabilities.extensions.



    


    
      
        chunk_parts(parser, chunk, version)

      


        Reads the next chunk of a streamed response with parser and returns
the A2A parts it completes, with the parser to read the next chunk.



    


    
      
        extension_base_uri()

      


        The URI every A2UI extension URI starts with.



    


    
      
        extension_uri(version)

      


        The extension URI of a version, for example
"https://a2ui.org/a2a-extension/a2ui/v1.0" for "1.0" or "v1.0".



    


    
      
        extension_version(arg1)

      


        The version an A2UI extension URI names, or nil for any other URI.



    


    
      
        mime_type()

      


        The MIME type that marks a data part as A2UI.



    


    
      
        mime_type(version)

      


        The MIME type for parts of a protocol version: "application/a2ui+json"
from v0.9.1 on, the older "application/json+a2ui" before it and when
the version is unknown (nil).



    


    
      
        requested_extensions(values)

      


        The A2UI extension URIs among values: extension URIs, or
comma-separated lists of them as the X-A2A-Extensions header carries.



    


    
      
        response_parts(parser, content, version, options \\ [])

      


        Parses a complete model response with parser (a format parser, see
A2UIAgent.RequestProcessor.parser/1) into A2A parts.



    


    
      
        select_newest(requested, advertised)

      


        The newest extension URI that is both requested and advertised, or
nil. Versions compare as SemVer, so v1.10.0 is newer than v1.2.0.



    


    
      
        text_part(text)

      


        A text part.



    


    
      
        to_parts(parsed, version)

      


        The A2A parts for parsed response parts ({:text, text} and
{:a2ui, messages}): a text part for each non-empty text and a data
part for each message.



    





      


      
        Types


        


  
    
      
    
    
      part()


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


An A2A part, as a JSON object.

  


        

      

      
        Functions


        


  
    
      
    
    
      a2ui_messages(parts)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec a2ui_messages([term()]) :: [map()]


      


The A2UI messages that parts carry, in order. A data part may hold one
message or a list of them.
The MIME type may also be a property of the part itself rather than of
its metadata, as some sample clients send it.

  



  
    
      
    
    
      a2ui_part(data, version)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec a2ui_part(map() | [map()], String.t() | nil) :: part()


      


A data part holding data (an A2UI message, or a list of them), marked
with the MIME type of version (see mime_type/1).

  



  
    
      
    
    
      a2ui_part?(part)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec a2ui_part?(term()) :: boolean()


      


Whether part is a data part marked as A2UI, with either MIME type in
its metadata.

  



  
    
      
    
    
      activate(requested, advertised)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec activate([String.t()], [String.t()]) :: {:ok, String.t(), String.t()} | :none


      


Activates the newest A2UI extension that is both requested and
advertised: {:ok, uri, version}, or :none.

  



  
    
      
    
    
      advertised_extensions(arg1)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec advertised_extensions(map()) :: [String.t()]


      


The A2UI extension URIs an agent card advertises.

  



    

  
    
      
    
    
      agent_extension(version, options \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec agent_extension(String.t(), keyword()) :: map()


      


The A2UI entry for an agent card's capabilities.extensions.
Options: :accepts_inline_catalogs (default false) and
:supported_catalog_ids (default []). Each appears in params only
when it differs from its default, and params only when it is not
empty.

  



  
    
      
    
    
      chunk_parts(parser, chunk, version)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec chunk_parts(struct(), String.t(), String.t() | nil) ::
  {:ok, struct(), [part()]} | {:error, A2UICore.Error.t()}


      


Reads the next chunk of a streamed response with parser and returns
the A2A parts it completes, with the parser to read the next chunk.

  



  
    
      
    
    
      extension_base_uri()


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


The URI every A2UI extension URI starts with.

  



  
    
      
    
    
      extension_uri(version)


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


The extension URI of a version, for example
"https://a2ui.org/a2a-extension/a2ui/v1.0" for "1.0" or "v1.0".

  



  
    
      
    
    
      extension_version(arg1)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec extension_version(String.t()) :: String.t() | nil


      


The version an A2UI extension URI names, or nil for any other URI.

  



  
    
      
    
    
      mime_type()


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


The MIME type that marks a data part as A2UI.

  



  
    
      
    
    
      mime_type(version)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec mime_type(String.t() | nil) :: String.t()


      


The MIME type for parts of a protocol version: "application/a2ui+json"
from v0.9.1 on, the older "application/json+a2ui" before it and when
the version is unknown (nil).

  



  
    
      
    
    
      requested_extensions(values)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec requested_extensions([term()]) :: [String.t()]


      


The A2UI extension URIs among values: extension URIs, or
comma-separated lists of them as the X-A2A-Extensions header carries.

  



    

  
    
      
    
    
      response_parts(parser, content, version, options \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec response_parts(struct(), String.t(), String.t() | nil, keyword()) :: [part()]


      


Parses a complete model response with parser (a format parser, see
A2UIAgent.RequestProcessor.parser/1) into A2A parts.
A response that does not parse is logged and yields no parts. Option:
:fallback_text — the text part to answer with when there are no
parts, for example the response itself.

  



  
    
      
    
    
      select_newest(requested, advertised)


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


The newest extension URI that is both requested and advertised, or
nil. Versions compare as SemVer, so v1.10.0 is newer than v1.2.0.

  



  
    
      
    
    
      text_part(text)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec text_part(String.t()) :: part()


      


A text part.

  



  
    
      
    
    
      to_parts(parsed, version)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec to_parts([text: String.t(), a2ui: [map()]], String.t() | nil) :: [part()]


      


The A2A parts for parsed response parts ({:text, text} and
{:a2ui, messages}): a text part for each non-empty text and a data
part for each message.

  


        

      


  

    
A2UIAgent.A2A.Agent behaviour
    



      
An agent that A2UIAgent.A2A.Server and A2UIAgent.A2A.Plug serve.
defmodule MyAgent do
  @behaviour A2UIAgent.A2A.Agent

  alias A2UIAgent.A2A.Request

  @impl true
  def run(%Request{processor: nil, text: text}), do: {:ok, MyModel.reply(text)}

  def run(%Request{processor: processor, text: text}) do
    {:ok, prompt} = A2UIAgent.RequestProcessor.prompt(processor)
    {:ok, MyModel.stream(prompt, text)}
  end

  @impl true
  def options, do: [generator: MyAgent.Catalogs.generator()]

  @impl true
  def card do
    %{
      "name" => "My agent",
      "capabilities" => %{"extensions" => [A2UIAgent.A2A.agent_extension("1.0")]}
    }
  end
end

      


      
        Summary


  
    Callbacks
  


    
      
        card()

      


        The agent's A2A agent card, which advertises its extensions and which
A2UIAgent.A2A.Plug serves on GET.



    


    
      
        options()

      


        The A2UIAgent.A2A.Server options for a request, such as :generator.



    


    
      
        run(t)

      


        Answers a request: the model's output (a string or an enumerable of
chunks) and optionally the state the task ends in, or an error.



    





      


      
        Callbacks


        


  
    
      
    
    
      card()


        (since 0.1.0)

        (optional)


        
          
        

    

  


  

      

          @callback card() :: map()


      


The agent's A2A agent card, which advertises its extensions and which
A2UIAgent.A2A.Plug serves on GET.

  



  
    
      
    
    
      options()


        (since 0.1.0)

        (optional)


        
          
        

    

  


  

      

          @callback options() :: keyword()


      


The A2UIAgent.A2A.Server options for a request, such as :generator.

  



  
    
      
    
    
      run(t)


        (since 0.1.0)


        
          
        

    

  


  

      

          @callback run(A2UIAgent.A2A.Request.t()) :: A2UIAgent.A2A.Server.agent_result()


      


Answers a request: the model's output (a string or an enumerable of
chunks) and optionally the state the task ends in, or an error.

  


        

      


  

    
A2UIAgent.A2A.Plug 
    



      
Serves an agent over A2A's JSON-RPC binding with
A2UIAgent.A2A.Server.
forward "/a2a", A2UIAgent.A2A.Plug, agent: MyAgent
MyAgent implements A2UIAgent.A2A.Agent. A POST carries a
JSON-RPC request: message/send is answered with JSON and
message/stream with server-sent events, one JSON-RPC response per
event. A body that is not JSON gets a JSON-RPC parse error (-32700).
A GET returns the agent's card, when it has one.
The X-A2A-Extensions request header lists the extensions the client
requests. The A2UI extension activated for the request, which must be
one the agent's card advertises, is listed in the same response
header.
The body is read as JSON unless a Plug.Parsers before this plug has
already parsed it. This module needs the optional plug dependency.
Options: :agent (required); :max_body_length in bytes (default
8,000,000; a longer body gets status 413).

      




  

    
A2UIAgent.A2A.Request 
    



      
One A2A message/send or message/stream request, as
A2UIAgent.A2A.Server hands it to the agent.
	:id — the JSON-RPC request id.
	:method — "message/send" or "message/stream".
	:message — the A2A message, as the client sent it.
	:task_id, :context_id — the message's, or new ones.
	:text — the message's text parts, joined.
	:events — the A2UI messages its A2UI data parts carry, such as
action messages from the renderer.
	:capabilities — the renderer capabilities from the message
metadata (a2uiRendererCapabilities, a2uiClientCapabilities), or
nil.
	:data_model — the renderer data model from the message metadata
(a2uiRendererDataModel, a2uiClientDataModel), or nil.
	:extensions — the A2UI extension URIs the client requested.
	:activated — {uri, version} of the A2UI extension activated for
this request, or nil.
	:processor — the A2UIAgent.RequestProcessor negotiated for the
renderer, or nil when the agent answers in text only.
	:version — the protocol version of the processor's catalogs.


      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()


        (since 0.1.0)


        
          
        

    

  


  

      

          @type t() :: %A2UIAgent.A2A.Request{
  activated: {String.t(), String.t()} | nil,
  capabilities: map() | nil,
  context_id: String.t(),
  data_model: map() | nil,
  events: [map()],
  extensions: [String.t()],
  id: String.t() | integer() | nil,
  message: map(),
  method: String.t(),
  processor: A2UIAgent.RequestProcessor.t() | nil,
  task_id: String.t(),
  text: String.t(),
  version: String.t() | nil
}


      



  


        

      


  

    
A2UIAgent.A2A.Server 
    



      
Answers the A2A JSON-RPC methods message/send and message/stream
for an agent that writes A2UI.
case A2UIAgent.A2A.Server.handle(body, &MyAgent.run/1, generator: generator) do
  {:reply, response, extensions} -> # send the response as JSON
  {:stream, events, extensions} -> # send each event as a server-sent event
end
extensions lists the extension URIs activated for the request, for
the X-A2A-Extensions response header. A2UIAgent.A2A.Plug does all
of this over HTTP.
The agent
The agent is a function of an A2UIAgent.A2A.Request, or a module
implementing A2UIAgent.A2A.Agent. It returns:
	{:ok, output} or {:ok, output, state} — the model's response,
as a string or an enumerable of streamed chunks, and the state the
task ends in ("input-required" unless the :final_state option
says otherwise);
	{:error, reason} — the task fails, with reason as its status
message.

Requests and answers
The server reads the message into an A2UIAgent.A2A.Request and
negotiates catalogs for the renderer. Given a generator and renderer
capabilities (from the message metadata, else the
:default_capabilities option), the request carries an
A2UIAgent.RequestProcessor: the agent gives its prompt to the model,
and its parser reads the model's output into a text part for each run
of text and an A2UI data part for each message. Without a processor
the output is answered as text. Capabilities that name none of the
agent's catalogs fail the task.
message/send answers with the finished task, whose status message
holds every part. A response that does not parse is answered as text.
message/stream answers with a stream of JSON-RPC responses: the
task (submitted), a working status update for each chunk that
completes parts, and a final status update. A stream that stops
parsing fails the task. A format that reads a response only once it
is complete (A2UIAgent.Express) answers with one working update
at the end of the stream, holding every part.
Options
	:generator — an A2UIAgent.Generator, or a list of them (one per
protocol version, in order of preference; the first that
negotiates wins).
	:default_capabilities — the capabilities to negotiate when the
message carries none.
	:extensions — the extension URIs the client requested in the
X-A2A-Extensions header.
	:advertised — the A2UI extension URIs the agent advertises
(A2UIAgent.A2A.advertised_extensions/1 of its agent card).
	:final_state — the state a task ends in (default
"input-required").
	:id_generator — a zero-arity function that returns new task,
context and message ids (default: random UUIDs).
	:clock — a zero-arity function that returns the ISO 8601
timestamp of a task status (default: the current time).


      


      
        Summary


  
    Types
  


    
      
        agent()

      


        An agent: a function of the request, or an A2UIAgent.A2A.Agent module.



    


    
      
        agent_result()

      


        What an agent returns for a request.



    





  
    Functions
  


    
      
        error_response(id, code, message)

      


        A JSON-RPC error response.



    


    
      
        handle(body, agent, options \\ [])

      


        Answers a decoded JSON-RPC request body.



    





      


      
        Types


        


  
    
      
    
    
      agent()


        (since 0.1.0)


        
          
        

    

  


  

      

          @type agent() :: (A2UIAgent.A2A.Request.t() -> agent_result()) | module()


      


An agent: a function of the request, or an A2UIAgent.A2A.Agent module.

  



  
    
      
    
    
      agent_result()


        (since 0.1.0)


        
          
        

    

  


  

      

          @type agent_result() ::
  {:ok, String.t() | Enumerable.t()}
  | {:ok, String.t() | Enumerable.t(), String.t()}
  | {:error, term()}


      


What an agent returns for a request.

  


        

      

      
        Functions


        


  
    
      
    
    
      error_response(id, code, message)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec error_response(term(), integer(), String.t()) :: map()


      


A JSON-RPC error response.

  



    

  
    
      
    
    
      handle(body, agent, options \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec handle(term(), agent(), keyword()) ::
  {:reply, map(), [String.t()]} | {:stream, Enumerable.t(), [String.t()]}


      


Answers a decoded JSON-RPC request body.
A body that is not a JSON-RPC 2.0 request, names another method or has
no params.message object gets a JSON-RPC error response (codes
-32600, -32601 and -32602).

  


        

      


  

    
A2UIAgent.AGUI 
    



      
Carries A2UI over AG-UI, the event protocol
between agents and their front ends, the way AG-UI's A2UI middleware
and the renderers built on it (CopilotKit, assistant-ui) do. A2UI does
not define this binding itself.
A surface travels as ACTIVITY_SNAPSHOT events of the activity type
a2ui-surface, whose content holds the surface's A2UI messages under
a2ui_operations. A snapshot replaces the activity it names, so each
one carries every message of its surface so far; snapshots/2 keeps
them per surface:
{events, surfaces} = A2UIAgent.AGUI.snapshots(%{}, messages)
Enum.map(events, &A2UIAgent.AGUI.encode/1)
A user's action starts a new run with no new user message; it arrives
in the run's input, under forwardedProps.a2uiAction.userAction, which
user_action/2 reads.
AG-UI carries no renderer capabilities: the agent writes for the
catalogs it is configured with (A2UIAgent.Generator.create_processor/3
with nil capabilities activates them all).

      


      
        Summary


  
    Types
  


    
      
        surfaces()

      


        Messages so far, by surface id.



    





  
    Functions
  


    
      
        a2ui_messages(map)

      


        The A2UI messages of an event: those of an a2ui-surface activity
snapshot, else nil.



    


    
      
        activity_snapshot(message_id, messages)

      


        An ACTIVITY_SNAPSHOT event holding messages, the whole state of
the activity message_id.



    


    
      
        activity_type()

      


        The activity type of A2UI surfaces: a2ui-surface.



    


    
      
        encode(event)

      


        An event as AG-UI's HTTP binding sends it: one server-sent event whose
data is the event's JSON.



    


    
      
        run_error(message, code \\ nil)

      


        A RUN_ERROR event, with an optional code.



    


    
      
        run_finished(thread_id, run_id)

      


        A RUN_FINISHED event.



    


    
      
        run_started(thread_id, run_id)

      


        A RUN_STARTED event.



    


    
      
        snapshots(surfaces, messages)

      


        Adds messages to surfaces and returns a snapshot for each surface
they touch, in the order first touched, with the activity id
a2ui-surface-<surfaceId>. A surface whose messages end with its
deleteSurface is dropped after its snapshot, so that it starts over
if it is created again. Messages that name no surface are left out.



    


    
      
        text_message(message_id, text)

      


        The events of an assistant message with text: TEXT_MESSAGE_START,
TEXT_MESSAGE_CONTENT and TEXT_MESSAGE_END. Empty text has no
events, since a content event needs a non-empty delta.



    


    
      
        user_action(run_input, version \\ "v1.0")

      


        The user action a run's input carries, as an A2UI action message of
version, or nil when the run was started otherwise.



    





      


      
        Types


        


  
    
      
    
    
      surfaces()


        (since 0.1.0)


        
          
        

    

  


  

      

          @type surfaces() :: %{optional(String.t()) => [map()]}


      


Messages so far, by surface id.

  


        

      

      
        Functions


        


  
    
      
    
    
      a2ui_messages(map)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec a2ui_messages(map()) :: [map()] | nil


      


The A2UI messages of an event: those of an a2ui-surface activity
snapshot, else nil.

  



  
    
      
    
    
      activity_snapshot(message_id, messages)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec activity_snapshot(String.t(), [map()]) :: map()


      


An ACTIVITY_SNAPSHOT event holding messages, the whole state of
the activity message_id.
iex> A2UIAgent.AGUI.activity_snapshot("a2ui-surface-s1", [])
%{
  "type" => "ACTIVITY_SNAPSHOT",
  "messageId" => "a2ui-surface-s1",
  "activityType" => "a2ui-surface",
  "content" => %{"a2ui_operations" => []},
  "replace" => true
}

  



  
    
      
    
    
      activity_type()


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


The activity type of A2UI surfaces: a2ui-surface.

  



  
    
      
    
    
      encode(event)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec encode(map()) :: iodata()


      


An event as AG-UI's HTTP binding sends it: one server-sent event whose
data is the event's JSON.

  



    

  
    
      
    
    
      run_error(message, code \\ nil)


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


A RUN_ERROR event, with an optional code.

  



  
    
      
    
    
      run_finished(thread_id, run_id)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec run_finished(String.t(), String.t()) :: map()


      


A RUN_FINISHED event.

  



  
    
      
    
    
      run_started(thread_id, run_id)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec run_started(String.t(), String.t()) :: map()


      


A RUN_STARTED event.

  



  
    
      
    
    
      snapshots(surfaces, messages)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec snapshots(surfaces(), [map()]) :: {[map()], surfaces()}


      


Adds messages to surfaces and returns a snapshot for each surface
they touch, in the order first touched, with the activity id
a2ui-surface-<surfaceId>. A surface whose messages end with its
deleteSurface is dropped after its snapshot, so that it starts over
if it is created again. Messages that name no surface are left out.

  



  
    
      
    
    
      text_message(message_id, text)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec text_message(String.t(), String.t()) :: [map()]


      


The events of an assistant message with text: TEXT_MESSAGE_START,
TEXT_MESSAGE_CONTENT and TEXT_MESSAGE_END. Empty text has no
events, since a content event needs a non-empty delta.

  



    

  
    
      
    
    
      user_action(run_input, version \\ "v1.0")


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


The user action a run's input carries, as an A2UI action message of
version, or nil when the run was started otherwise.
iex> A2UIAgent.AGUI.user_action(%{"forwardedProps" => %{"a2uiAction" => %{"userAction" =>
...>   %{"name" => "book", "surfaceId" => "s", "context" => %{}}}}})
%{"version" => "v1.0", "action" => %{"name" => "book", "surfaceId" => "s", "context" => %{}}}

  


        

      


  

    
A2UIAgent.MCP 
    



      
Carries A2UI over the Model Context Protocol,
as the A2UI project's guide "A2UI over MCP" describes: the JSON values an
MCP server puts in its responses, and the A2UI values it reads from
requests. It works with any MCP server implementation.
Presentation and data are separate. Layouts (createSurface and
updateComponents messages, with data bindings) are MCP resources with
the MIME type application/a2ui+json; a tool call returns the data,
usually an updateDataModel message, in an embedded resource next to a
text fallback. A tool links to its layout with _meta.ui:
A2UIAgent.MCP.tool("get_recipe", resource_uri: "a2ui://recipe-card",
  description: "Returns a recipe.")

A2UIAgent.MCP.tool_result(messages,
  uri: "a2ui://recipe-card/data",
  resource_uri: "a2ui://recipe-card",
  text: "Generated recipe: Grilled salmon")
A client states its renderer capabilities once in initialize
(capabilities.a2ui.clientCapabilities), or in the _meta of each tool
call; renderer_capabilities/1 reads either. The renderer sends its
users' actions and its errors as calls of the a2ui_action and
a2ui_error tools (action_tool/0, error_tool/0).

      


      
        Summary


  
    Functions
  


    
      
        a2ui_messages(result)

      


        The A2UI messages in a tool call's result: the JSON of every embedded
resource with the A2UI MIME type, in order. Content that is not A2UI
is skipped; A2UI text that is not JSON is an error.



    


    
      
        action(arguments, version \\ "v1.0")

      


        The arguments of an a2ui_action tool call as an A2UI action
message of version, or an error naming the missing fields.



    


    
      
        action_tool()

      


        The definition of the a2ui_action tool, through which a renderer
sends its users' actions. Every field of an action is required, so
that an MCP SDK does not drop one.



    


    
      
        error_tool()

      


        The definition of the a2ui_error tool, through which a renderer reports errors.



    


    
      
        mime_type()

      


        The MIME type of A2UI resources: application/a2ui+json.



    


    
      
        renderer_capabilities(params)

      


        The renderer capabilities in the params of an initialize request
(capabilities.a2ui.clientCapabilities) or of a tool call
(_meta.a2ui.clientCapabilities), keyed by protocol version, or nil
when they carry none. Pass them to
A2UIAgent.Generator.create_processor/3.



    


    
      
        resource(uri, name, options \\ [])

      


        A resource entry for resources/list. Option: :description.



    


    
      
        resource_contents(uri, messages)

      


        The contents of an A2UI resource for resources/read: messages, as
JSON text.



    


    
      
        tool(name, options \\ [])

      


        A tool definition for tools/list. Options: :title,
:description, :input_schema (default: an object that takes any
arguments) and :resource_uri, the A2UI resource that presents its
results.



    


    
      
        tool_result(messages, options \\ [])

      


        A tool call's result (CallToolResult) carrying A2UI messages in an
embedded resource.



    


    
      
        ui_meta(resource_uri)

      


        The _meta that links a tool, or a tool's result, to the A2UI resource
that presents it.



    





      


      
        Functions


        


  
    
      
    
    
      a2ui_messages(result)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec a2ui_messages(map()) :: {:ok, [map()]} | {:error, Jason.DecodeError.t()}


      


The A2UI messages in a tool call's result: the JSON of every embedded
resource with the A2UI MIME type, in order. Content that is not A2UI
is skipped; A2UI text that is not JSON is an error.

  



    

  
    
      
    
    
      action(arguments, version \\ "v1.0")


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


The arguments of an a2ui_action tool call as an A2UI action
message of version, or an error naming the missing fields.
iex> A2UIAgent.MCP.action(%{"name" => "go", "surfaceId" => "s", "sourceComponentId" => "b",
...>   "timestamp" => "2026-10-16T12:00:00Z", "context" => %{}})
{:ok, %{"version" => "v1.0", "action" => %{"name" => "go", "surfaceId" => "s",
  "sourceComponentId" => "b", "timestamp" => "2026-10-16T12:00:00Z", "context" => %{}}}}

  



  
    
      
    
    
      action_tool()


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec action_tool() :: map()


      


The definition of the a2ui_action tool, through which a renderer
sends its users' actions. Every field of an action is required, so
that an MCP SDK does not drop one.

  



  
    
      
    
    
      error_tool()


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec error_tool() :: map()


      


The definition of the a2ui_error tool, through which a renderer reports errors.

  



  
    
      
    
    
      mime_type()


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


The MIME type of A2UI resources: application/a2ui+json.

  



  
    
      
    
    
      renderer_capabilities(params)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec renderer_capabilities(map()) :: map() | nil


      


The renderer capabilities in the params of an initialize request
(capabilities.a2ui.clientCapabilities) or of a tool call
(_meta.a2ui.clientCapabilities), keyed by protocol version, or nil
when they carry none. Pass them to
A2UIAgent.Generator.create_processor/3.

  



    

  
    
      
    
    
      resource(uri, name, options \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec resource(String.t(), String.t(), keyword()) :: map()


      


A resource entry for resources/list. Option: :description.
iex> A2UIAgent.MCP.resource("a2ui://form", "Form")
%{"uri" => "a2ui://form", "name" => "Form", "mimeType" => "application/a2ui+json"}

  



  
    
      
    
    
      resource_contents(uri, messages)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec resource_contents(String.t(), [map()]) :: map()


      


The contents of an A2UI resource for resources/read: messages, as
JSON text.

  



    

  
    
      
    
    
      tool(name, options \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec tool(String.t(), keyword()) :: map()


      


A tool definition for tools/list. Options: :title,
:description, :input_schema (default: an object that takes any
arguments) and :resource_uri, the A2UI resource that presents its
results.

  



    

  
    
      
    
    
      tool_result(messages, options \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec tool_result([map()], keyword()) :: map()


      


A tool call's result (CallToolResult) carrying A2UI messages in an
embedded resource.
Options:
	:uri — the embedded resource's URI (default "a2ui://messages");
	:text — a text fallback, put first, for clients and models that
do not render A2UI;
	:resource_uri — the A2UI resource that presents the result,
linked with _meta.ui;
	:audience — who the messages are for: ["user"] renders them
without putting them in the model's context, ["assistant"] the
other way round (default: both).


  



  
    
      
    
    
      ui_meta(resource_uri)


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


The _meta that links a tool, or a tool's result, to the A2UI resource
that presents it.
iex> A2UIAgent.MCP.ui_meta("a2ui://recipe-card")
%{"ui" => %{"resourceUri" => "a2ui://recipe-card", "mimeType" => "application/a2ui+json"}}
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