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    A2UICore

The protocol engine of A2UI for Elixir: versioned message
envelopes, JSON Schema validation of messages and catalogs, surface state and
data models, catalog functions and expressions, node resolution for renderers,
and function calls between renderer and agent. It supports protocol versions
v0.9, v0.9.1 and v1.0 and is checked against the upstream conformance suites.
Everything is plain data. A processor is a value that each message updates,
and what happened comes back as effects for the host to act on. There are no
processes, and the only dependency is Jason.
Installation
def deps do
  [
    {:a2ui_core, "~> 0.1.0"}
  ]
end
Usage
alias A2UICore.{Processor, Validation}
alias A2UICore.Resolution.NodeResolver

catalog = A2UICore.Catalog.Basic.catalog("v1.0")
processor = Processor.new([catalog], validation: Validation.Config.strict())

{:ok, processor, effects} =
  Processor.process(processor, [
    %{
      "version" => "v1.0",
      "createSurface" => %{"surfaceId" => "main", "catalogId" => catalog.catalog_id}
    },
    %{
      "version" => "v1.0",
      "updateComponents" => %{
        "surfaceId" => "main",
        "components" => [
          %{"id" => "root", "component" => "Column", "children" => ["greeting"]},
          %{"id" => "greeting", "component" => "Text", "text" => %{"@path" => "/name"}}
        ]
      }
    },
    %{
      "version" => "v1.0",
      "updateDataModel" => %{"surfaceId" => "main", "path" => "/name", "value" => "Ada"}
    }
  ])

effects
#=> [{:surface_created, "main"}, {:components_updated, "main", ["root", "greeting"]},
#    {:data_model_updated, "main", "/name"}]

# The tree a renderer draws, with bindings resolved.
{resolver, _notifications} = NodeResolver.new(Processor.surface(processor, "main"))
root = NodeResolver.root(resolver)
[greeting] = Enum.map(root.children, &NodeResolver.node(resolver, &1))
greeting.props["text"].value
#=> "Ada"
A message the renderer must reject is an error, and the processor it returns
is the one to keep:
{:error, %A2UICore.Error{category: :integrity}, processor} =
  Processor.process(processor, %{
    "version" => "v1.0",
    "updateComponents" => %{
      "surfaceId" => "main",
      "components" => [%{"id" => "root", "component" => "Column", "children" => ["missing"]}]
    }
  })
See the processing guide for the rest: versions
and catalogs, validation, the data model, actions and function calls.
License
Apache-2.0. The JSON schemas and catalogs under priv/schemas and
priv/catalogs are copies of the A2UI specification's files, with its
license file (priv/LICENSE-APACHE).


  

    Changelog

0.1.1 (2026-10-17)
	Compiles on Elixir 1.17: the message operation structs come before the
module that matches on them, which Elixir 1.17 needs.
	Regular expressions match the same on every Erlang/OTP release. \d,
\w and \b are spelled out as ASCII classes, since the PCRE of
Erlang/OTP 27 and earlier counts Latin-1 letters such as é as word
characters. There, XID_Start and XID_Continue now include the
Other_ID_Start and Other_ID_Continue characters (℘, ·), and
\p{Script=Greek} and \p{sc=Greek} compile.

0.1.0 (2026-10-17)
First release.
	Protocol versions v0.9, v0.9.1 and v1.0: agent-to-renderer messages
decoded into version-neutral operations and encoded back, validated against
the specification's JSON schemas.
	Catalogs: catalog documents read into a model and written back
(A2UICore.Catalog.to_json/2, in the document's key order on request), the
self-contained schema messages are validated against, references into
peer catalogs (inlined with A2UICore.Catalog.inline_refs/4, which also
keeps key order), the basic catalog of each version with its functions
implemented, composition constraints, and en-US formatting behind a
pluggable A2UICore.Formatter.
	A2UICore.Processor: surfaces, components and data models updated by
messages, with strict or relaxed validation of the component graph and
effects returned as data. From v1.0 each component and function call runs
in the catalog it names, or in its surface's default catalog, which a
surface may leave out.
	Expressions, data bindings and function calls
(A2UICore.Expression, A2UICore.Resolution.DataContext).
	A2UICore.Resolution.NodeResolver: the resolved component tree a renderer
draws, with stable node identity, placeholders and change notifications.
	Accessibility attributes and checks (A2UICore.Accessibility).
	Function calls between renderer and agent in protocol v1.0, as a state
machine without processes (A2UICore.RPC).
	Renderer capabilities, renderer data models and renderer-to-agent messages.
	A2UICore.Schema, a JSON Schema draft 2020-12 validator that passes every
required test of the official JSON Schema Test Suite, with ECMA-262 regular
expressions (A2UICore.Schema.ECMA262). Catalog names are UAX #31
identifiers, checked with PCRE2's XID properties.
	The MCP catalog (A2UICore.Catalog.MCP, v0.9 and v1.0): callMcpTool through
a host-provided A2UICore.MCP.Client, and the v0.9 data functions, with
A2UICore.JMESPath behind jmespath. Functions can return data model writes
and A2UI messages as effects, which reach the renderer from actions.
	Agent functions (v1.0): a function call that no catalog of the surface can
run locally is routed to the agent (DataContext's :agent_calls), and the
node resolver keeps the calls it sent, their answers, and which nodes wait
on one (Node.busy).
	Who may call a function, inside the renderer: functions reserved for the
agent (allowedCallers: "agentOnly"), and functions that need a user gesture
(requiresUserActivation) outside an action, are expression errors.
	formatString templates call system functions (${@index(offset: 1)});
formatDate reads timestamps without seconds, as fromisoformat does, and
takes text in single quotes literally, as TR35 patterns do.
	A2UICore.KeyOrder.message/1 orders a message's keys as the protocol's
schemas list them.
	Regular-expression searches (the basic catalog's regex check, a schema's
pattern) stop after a million backtracking steps with a REGEX_LIMIT
error, so a pattern an agent or a catalog supplies cannot keep the host busy.



  

    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.



  

    Processing messages

This guide follows a2ui_core from the renderer's side: loading catalogs,
applying the messages an agent sends, drawing a surface, and turning user
input into data model writes, actions and function calls. Each example
continues from the one before it.
Catalogs and versions
Every A2UI message carries a protocol version, and every surface uses a
catalog of components and functions written for one version. The supported
versions are:
A2UICore.supported_protocol_versions()
#=> ["v0.9", "v0.9.1", "v1.0"]
The basic catalog of each version ships with the package, with its functions
implemented:
basic = A2UICore.Catalog.Basic.catalog("v1.0")
basic.catalog_id
#=> "https://a2ui.org/specification/v1_0/catalogs/basic/catalog.json"
A2UICore.Catalog.Basic.declared/1 is the same catalog without
implementations, which is all an agent needs. The locale-sensitive functions
(formatNumber, formatCurrency, formatDate, pluralize) format as
en-US. For other locales, pass a module that implements A2UICore.Formatter
as the :formatter option of A2UICore.Catalog.Basic.catalog/2.
A catalog of your own is a catalog JSON document, loaded with
A2UICore.Catalog.from_json/2. Functions the renderer evaluates get their
implementations from A2UICore.Catalog.put_implementations/2:
alias A2UICore.Catalog
alias A2UICore.Resolution.DataContext

shop =
  Catalog.from_json!(%{
    "catalogId" => "https://example.com/catalogs/shop.json",
    "protocolVersion" => "v1.0",
    "components" => %{},
    "functions" => %{
      "cartTotal" => %{
        "type" => "object",
        "returnType" => "number",
        "allowedCallers" => "rendererOrAgent",
        "properties" => %{
          "@call" => %{"const" => "cartTotal"},
          "args" => %{
            "type" => "object",
            "properties" => %{"taxRate" => %{"type" => "number"}},
            "required" => ["taxRate"]
          }
        },
        "required" => ["@call", "args"]
      }
    }
  })
  |> Catalog.put_implementations(%{
    "cartTotal" => fn %{"taxRate" => rate}, context ->
      {items, _effects} = DataContext.resolve_dynamic_value(context, %{"@path" => "/cart"})
      {:ok, Enum.sum(Enum.map(items, & &1["price"])) * (1 + rate)}
    end
  })
An implementation receives the validated arguments and the
A2UICore.Resolution.DataContext of the call, and returns {:ok, value} or
{:error, %A2UICore.Error{}}.
A message can only use a catalog whose version is compatible with its own. A
v0.9 message may create a surface on the v0.9.1 basic catalog, but not on the
v1.0 one; that fails with VERSION_MISMATCH.
Applying messages
An A2UICore.Processor holds the catalogs and the surfaces. It is a plain
value: every call returns the next one, and nothing runs in the background.
alias A2UICore.{Processor, Validation}

processor = Processor.new([basic, shop], validation: Validation.Config.strict())
A surface's default catalog is the one its createSurface names. A v1.0
surface may name none: it then has no default, and each component and
function call on it names its own catalogId. Before v1.0 the first
catalog is the default for a surface that names none.
A2UICore.Processor.process/3 takes a payload as the transport delivers it
(one message, a list of messages, or a %{"messages" => [...]} wrapper) and
applies the messages in order:
{:ok, processor, effects} =
  Processor.process(processor, [
    %{
      "version" => "v1.0",
      "createSurface" => %{"surfaceId" => "checkout", "catalogId" => basic.catalog_id}
    },
    %{
      "version" => "v1.0",
      "updateComponents" => %{
        "surfaceId" => "checkout",
        "components" => [
          %{"id" => "root", "component" => "Column", "children" => ["name", "greeting", "pay"]},
          %{
            "id" => "name",
            "component" => "TextField",
            "label" => "Name",
            "value" => %{"@path" => "/name"}
          },
          %{"id" => "greeting", "component" => "Text", "text" => %{"@path" => "/name"}},
          %{
            "id" => "pay",
            "component" => "Button",
            "child" => "payLabel",
            "action" => %{
              "event" => %{"name" => "pay", "context" => %{"name" => %{"@path" => "/name"}}}
            }
          },
          %{"id" => "payLabel", "component" => "Text", "text" => "Pay"}
        ]
      }
    },
    %{
      "version" => "v1.0",
      "updateDataModel" => %{
        "surfaceId" => "checkout",
        "path" => "/cart",
        "value" => [%{"price" => 10}, %{"price" => 30}]
      }
    }
  ])

effects
#=> [
#=>   {:surface_created, "checkout"},
#=>   {:components_updated, "checkout", ["root", "name", "greeting", "pay", "payLabel"]},
#=>   {:data_model_updated, "checkout", "/cart"}
#=> ]
The effects tell the host what changed:
	Effect	Meaning
	{:surface_created, id}	a surface was created
	{:surface_deleted, id}	a surface was deleted
	{:components_updated, id, component_ids}	components were added or replaced
	{:data_model_updated, id, path}	the data model changed at path
	{:rpc_response, message}	the answer to the agent's function call, to send back
	{:rpc_settled, call_id, outcome}	a function call to the agent was settled

Rejected messages
process/3 stops at the first message that fails and returns
{:error, error, processor}. Messages before the failing one stay applied, so
the processor in the error tuple is the one to keep. A single
updateComponents is atomic: with a validation configuration, the batch is
checked as a whole and nothing in it is committed when it fails.
{:error, error, processor} =
  Processor.process(processor, %{
    "version" => "v1.0",
    "updateComponents" => %{
      "surfaceId" => "checkout",
      "components" => [%{"id" => "root", "component" => "Column", "children" => ["missing"]}]
    }
  })

error.category
#=> :integrity
Errors are A2UICore.Error structs. The category says what went wrong:
:validation for a message that breaks the schema or the catalog,
:integrity for an unknown surface or a broken component graph, :data for
an invalid data path, and so on. The renderer reports an error to the agent
with A2UICore.Message.RendererToAgent.error/3.
Validation
A2UICore.Validation.Config.strict/0 requires a root component and rejects
dangling references, components unreachable from the root, and component types
the catalog does not define. A2UICore.Validation.Config.relaxed/0 allows all
of these, for surfaces that arrive in pieces, and
A2UICore.Validation.Config.new/1 sets each option on its own. Its
:allowed_messages option limits the messages a renderer accepts.
Without the :validation option, component batches are committed without
these checks. Every message is still checked against the protocol schema of
its version.
Drawing a surface
A surface stores components as a flat list. A2UICore.Resolution.NodeResolver
turns them into the tree a renderer draws, with data bindings resolved:
alias A2UICore.Resolution.NodeResolver

surface = Processor.surface(processor, "checkout")
{resolver, _notifications} = NodeResolver.new(surface)

positions = NodeResolver.positions(resolver)
positions |> Map.keys() |> Enum.sort()
#=> ["root", "root/children/0", "root/children/1", "root/children/2", "root/children/2/child"]
Each A2UICore.Resolution.Node has a ref that stays the same while its
position holds the same component, a type, a state (:resolved, or a
placeholder: :pending, :unknown_type, :cyclic), and props. A bound
property is an A2UICore.Resolution.Binding with the current value and the
path it reads, a child is {:node, ref}, and an action is an
A2UICore.Resolution.Action.
greeting = positions["root/children/1"]
greeting.props["text"]
#=> %A2UICore.Resolution.Binding{value: nil, path: "/name"}
The resolver does not watch the surface. After the processor changes it,
pass the new surface to A2UICore.Resolution.NodeResolver.update/2. It
returns notifications naming the nodes to redraw ({:node_created, ref},
{:node_updated, ref}, {:node_destroyed, ref}), plus warnings such as a
binding to a path that does not exist yet.
User input
A two-way binding such as a text field's value becomes a write to the data
model. A2UICore.Resolution.NodeResolver.write/4 returns the path a write
reaches, and A2UICore.Processor.set_data/4 performs it:
name_field = positions["root/children/0"]
{:ok, path, value} = NodeResolver.write(resolver, name_field.ref, "value", "Ada")
{:ok, processor, _effects} = Processor.set_data(processor, "checkout", path, value)

surface = Processor.surface(processor, "checkout")
{resolver, notifications} = NodeResolver.update(resolver, surface)

notifications
#=> [node_updated: name_field.ref, node_updated: greeting.ref]

NodeResolver.node(resolver, greeting.ref).props["text"].value
#=> "Ada"
Pressing the button invokes its action.
A2UICore.Resolution.NodeResolver.invoke/5 resolves the action's context
against the current data and returns the event, which
A2UICore.Message.RendererToAgent.action/2 wraps into the message for the
agent:
pay = positions["root/children/2"]

{:ok, [{:action_event, event}]} =
  NodeResolver.invoke(resolver, surface, pay.ref, "action", ~U[2026-10-14 12:00:00Z])

A2UICore.Message.RendererToAgent.action(event)
#=> %{
#=>   "version" => "v1.0",
#=>   "action" => %{
#=>     "name" => "pay",
#=>     "surfaceId" => "checkout",
#=>     "sourceComponentId" => "pay",
#=>     "timestamp" => "2026-10-14T12:00:00Z",
#=>     "context" => %{"name" => "Ada"}
#=>   }
#=> }
An action that calls a catalog function instead (openUrl, for example) runs
the function and produces no event.
MCP tools
The A2UI MCP catalog lets a surface call
Model Context Protocol tools.
a2ui_core makes no connections of its own: the host wraps its MCP client
in a module implementing A2UICore.MCP.Client and passes it to the
catalog:
defmodule Weather do
  @behaviour A2UICore.MCP.Client

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

mcp = A2UICore.Catalog.MCP.catalog("v1.0", client: {Weather, nil})
mcp.catalog_id
#=> "https://a2ui.org/specification/v1_0/catalogs/mcp/catalog.json"
callMcpTool returns the tool's result. The A2UI messages a result
carries come back as effects for the renderer to apply, and so do the
data model writes of updateDataModel and of targetDataPath:
context =
  DataContext.new("/",
    catalog: mcp,
    protocol_version: "v1.0",
    data_model: A2UICore.State.DataModel.new(%{})
  )

call = %{
  "@call" => "callMcpTool",
  "args" => %{"name" => "get_weather", "arguments" => %{"city" => "Oslo"}}
}

{result, _effects} = DataContext.resolve_dynamic_value(context, call)
result["structuredContent"]
#=> %{"city" => "Oslo", "sky" => "sunny"}
The v0.9 catalog adds functions that shape a tool's output: jmespath,
split, regexCapture, regexReplace and updateDataModel. A typical
call reads a tool result with JMESPath and writes it to the data model:
mcp09 = A2UICore.Catalog.MCP.catalog("v0.9", client: {Weather, nil})
context = DataContext.new("/", catalog: mcp09, protocol_version: "v0.9")

weather = %{
  "call" => "callMcpTool",
  "args" => %{"name" => "get_weather", "arguments" => %{"city" => "Oslo"}}
}

shape = %{
  "call" => "jmespath",
  "args" => %{"expression" => ~S|{"/sky": structuredContent.sky}|, "data" => weather}
}

{nil, effects} =
  DataContext.resolve_dynamic_value(context, %{
    "call" => "updateDataModel",
    "args" => %{"updates" => shape}
  })

effects
#=> [write: %{path: "/sky", value: "sunny"}]
A2UICore.JMESPath is the evaluator behind jmespath, usable on its own:
forecast = %{"days" => [%{"name" => "Mon", "temp" => 18}, %{"name" => "Tue", "temp" => 23}]}
A2UICore.JMESPath.search("days[?temp > `20`].name", forecast)
#=> {:ok, ["Tue"]}
Function calls
Protocol v1.0 lets the agent call functions in the renderer, and the
renderer call functions in the agent.
The agent calls the renderer
A callRendererFunction message runs a function of the catalog it names
and produces an {:rpc_response, message} effect, the message to send back.
The function runs in the data context of the surface the message names in
surfaceId; arguments that are bindings or calls are resolved there first.
A message that names no surface runs in a context of its own, with an empty
data model:
{:ok, processor, [rpc_response: response]} =
  Processor.process(processor, %{
    "version" => "v1.0",
    "callRendererFunction" => %{
      "functionCallId" => "fc-1",
      "surfaceId" => "checkout",
      "callFunction" => %{
        "@call" => "cartTotal",
        "catalogId" => shop.catalog_id,
        "args" => %{"taxRate" => 0.25}
      }
    }
  })

response
#=> %{
#=>   "version" => "v1.0",
#=>   "rendererFunctionResponse" => %{"functionCallId" => "fc-1", "value" => 50.0}
#=> }
The agent may only call functions whose allowedCallers is agentOnly or
rendererOrAgent. A function that does not say is renderer-only. A function
with requiresUserActivation runs only when the message is processed with
user_activated: true. Failures still produce a response: it carries an
error with a code such as INVALID_FUNCTION_CALL (also for a surfaceId
that names no surface) or EXECUTION_ERROR.
The renderer calls the agent
A2UICore.Processor.call_agent_function/4 registers a pending call and
returns the message to send:
{:ok, processor, message} =
  Processor.call_agent_function(processor, "checkout", %{
    "@call" => "lookupAddress",
    "args" => %{"zip" => "10115"}
  })

message
#=> %{
#=>   "version" => "v1.0",
#=>   "callAgentFunction" => %{
#=>     "surfaceId" => "checkout",
#=>     "functionCallId" => "call-1",
#=>     "callFunction" => %{"@call" => "lookupAddress", "args" => %{"zip" => "10115"}}
#=>   }
#=> }

Processor.agent_call_timeout(processor, "call-1")
#=> 30000
The processor keeps no clock. The host starts a timer for the call, for
example with Process.send_after/3. The call is settled by the agent's
agentFunctionResponse:
{:ok, processor, effects} =
  Processor.process(processor, %{
    "version" => "v1.0",
    "agentFunctionResponse" => %{"functionCallId" => "call-1", "value" => %{"city" => "Berlin"}}
  })

effects
#=> [{:rpc_settled, "call-1", {:ok, %{"city" => "Berlin"}}}]
If the timer fires first, A2UICore.Processor.timeout_agent_call/2 settles
the call with a TIMEOUT error. A2UICore.Processor.cancel_agent_call/3 and
A2UICore.Processor.dispose/1 settle pending calls with CANCELLED.
Surfaces make such calls themselves: a component can use a function that no
catalog of its surface runs, one the catalog does not declare or declares
without an implementation. Resolved with A2UICore.Resolution.NodeResolver,
such a call comes back as an {:agent_call, ...} notification, the node is
busy until A2UICore.Resolution.NodeResolver.settle_agent_call/3 brings the
answer, and the property then takes its value (see "Agent functions" in its
documentation). A2UIPhoenix.Session does all of this for a LiveView.
Capabilities
The renderer tells the agent which catalogs it supports:
Processor.renderer_capabilities(processor, versions: ["v1.0"])
#=> {:ok,
#=>  %{
#=>    "v1.0" => %{
#=>      "supportedCatalogIds" => [
#=>        "https://a2ui.org/specification/v1_0/catalogs/basic/catalog.json",
#=>        "https://example.com/catalogs/shop.json"
#=>      ]
#=>    }
#=>  }}
With include_inline_catalogs: true the capabilities also carry each
catalog's schema, for agents that do not know the catalog. A surface created
with "sendDataModel" => true asks for its data model to travel with every
message to the agent. A2UICore.Processor.renderer_data_model/2 collects the
data models of those surfaces. How either reaches the agent is up to the
transport. Over A2A both travel in message metadata.
Lower-level modules
The processor is built from modules that can also be used on their own:
	A2UICore.Message decodes payloads into version-neutral operations and
encodes operations back into messages.
A2UICore.Processor.apply_operations/3 applies decoded operations.
	A2UICore.State.Surface and A2UICore.State.DataModel hold a surface and
its data.
	A2UICore.Expression parses ${...} templates, and
A2UICore.Resolution.DataContext evaluates bindings and function calls.
	A2UICore.Schema is the JSON Schema validator the message and catalog
checks use; A2UICore.Schema.ECMA262 runs its regular expressions.
	A2UICore.MCP reads A2UI out of MCP tool results and resources.
	A2UICore.RPC is the function-call state machine behind the processor.



  

    
A2UICore.Catalog.Document 
    



      
Reads a catalog document into the parts of an A2UICore.Catalog
(parse/2) and writes those parts back as a document (build/1), so
that build(parse(document)) equals document, apart from the
components and functions that $defs.anyComponent /
$defs.anyFunction leave out.
Each component and function keeps its definition as written; the
top-level fields ($schema, $id, title, description,
protocolVersion, instructions, the theme and where it sits, the
form of functions, the unions, unknown keys) are kept beside them.
A document read as a Jason.OrderedObject is kept too, and the
document written back follows its key order.

      


      
        Summary


  
    Functions
  


    
      
        build(catalog)

      


        Writes a catalog's parts back as its document (A2UICore.Catalog.to_json/2),
as ordered objects: the top-level fields in a fixed order ($schema,
$id, protocolVersion, title, description, catalogId,
instructions, unknown keys, components, functions, the theme,
$defs), and what was read from a document in that document's order.



    


    
      
        parse(document, options)

      


        Reads a catalog document (a map, or a Jason.OrderedObject decoded
with objects: :ordered_objects, whose key order then orders the
components and functions). Options: :catalog_id,
:protocol_version.



    


    
      
        to_plain(term)

      


        Converts Jason.OrderedObjects in term to maps.



    





      


      
        Functions


        


  
    
      
    
    
      build(catalog)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec build(A2UICore.Catalog.t()) :: Jason.OrderedObject.t()


      


Writes a catalog's parts back as its document (A2UICore.Catalog.to_json/2),
as ordered objects: the top-level fields in a fixed order ($schema,
$id, protocolVersion, title, description, catalogId,
instructions, unknown keys, components, functions, the theme,
$defs), and what was read from a document in that document's order.

  



  
    
      
    
    
      parse(document, options)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec parse(map() | Jason.OrderedObject.t(), keyword()) ::
  {:ok, map()} | {:error, A2UICore.Error.t()}


      


Reads a catalog document (a map, or a Jason.OrderedObject decoded
with objects: :ordered_objects, whose key order then orders the
components and functions). Options: :catalog_id,
:protocol_version.

  



  
    
      
    
    
      to_plain(term)


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


Converts Jason.OrderedObjects in term to maps.

  


        

      


  

    
A2UICore.Catalog.MCP 
    



      
The A2UI MCP catalog, ready to evaluate: the catalog through which a
surface calls Model Context Protocol
tools.
	v0.9 (https://a2ui.org/specification/v0_9/catalogs/mcp/mcp_catalog.json)
declares the functions callMcpTool, jmespath, split,
regexCapture, regexReplace and updateDataModel, and no
components.
	v1.0 (https://a2ui.org/specification/v1_0/catalogs/mcp/catalog.json)
declares callMcpTool (with targetDataPath) and the McpApp
component, which renders an MCP App in a sandbox.

The catalog documents are the vendored published ones
(A2UICore.Schema.Source.catalog/2); the functions get their
implementations from A2UICore.Functions.MCP. A renderer serves the
catalog next to the basic one: in v1.0 a call or a component names it
by catalogId; in v0.9 a surface has one catalog, so the MCP functions
join the basic catalog's in a catalog of the host's own (see
A2UICore.Catalog.copy_with/2).

      


      
        Summary


  
    Functions
  


    
      
        catalog(version, options \\ [])

      


        The MCP catalog for version ("v0.9", "v0.9.1" or "v1.0"), with
its functions implemented.



    


    
      
        catalog_id(version)

      


        The catalog ID of the MCP catalog for version.



    


    
      
        declared(version)

      


        The MCP catalog for version as published: function and component
schemas, no implementations.



    


    
      
        implement(catalog, version, options \\ [])

      


        Attaches the MCP functions' implementations and the system functions of
version to a catalog that declares them (the MCP catalog, or one that
copies its functions). Functions the catalog does not declare are
ignored.



    





      


      
        Functions


        


    

  
    
      
    
    
      catalog(version, options \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec catalog(String.t(), keyword()) :: A2UICore.Catalog.t()


      


The MCP catalog for version ("v0.9", "v0.9.1" or "v1.0"), with
its functions implemented.
Options: :client — the MCP client callMcpTool uses (see
A2UICore.Functions.MCP.implementations/2).

  



  
    
      
    
    
      catalog_id(version)


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


The catalog ID of the MCP catalog for version.
iex> A2UICore.Catalog.MCP.catalog_id("v1.0")
"https://a2ui.org/specification/v1_0/catalogs/mcp/catalog.json"

  



  
    
      
    
    
      declared(version)


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


The MCP catalog for version as published: function and component
schemas, no implementations.

  



    

  
    
      
    
    
      implement(catalog, version, options \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec implement(A2UICore.Catalog.t(), String.t(), keyword()) :: A2UICore.Catalog.t()


      


Attaches the MCP functions' implementations and the system functions of
version to a catalog that declares them (the MCP catalog, or one that
copies its functions). Functions the catalog does not declare are
ignored.
Options: as for catalog/2.

  


        

      


  

    
A2UICore.Catalog.Refs 
    



      
$ref handling for catalog documents.
A catalog document references three kinds of target:
	the protocol's common types, as common_types.json#/$defs/X (or a
path ending in /common_types.json);
	its own definitions, as #/… or through a document named
catalog.json;
	a peer catalog it holds, as <peer document>#/components/… or
#/functions/…, where the document names the peer by catalogId
or $id, exactly or by path suffix, before falling back to the
file name (protocol guide, "Cross-Catalog References").

normalize/2 rewrites references into the common types and into the
catalog itself as local #/$defs/… pointers; inline/4 writes local
and peer references inline, keeping references to common types.
query/2, inline/4 and strip_envelope/1 also read documents whose
objects are Jason.OrderedObjects, and keep their key order.

      


      
        Summary


  
    Types
  


    
      
        peer()

      


        A peer catalog for reference resolution: its ids and its document.



    





  
    Functions
  


    
      
        cross_document?(node)

      


        Whether any $ref in node may point into a peer catalog: one with a
document part other than the common types or catalog.json.



    


    
      
        def_refs(node)

      


        The names of the $defs that local #/$defs/… references in node
target (the first segment after #/$defs/).



    


    
      
        externalize(node, common_names, document \\ "common_types.json")

      


        Points local references to the names in common_names at the common
types document document (#/$defs/X becomes <document>#/$defs/X).



    


    
      
        find_peer(document, peers)

      


        The peer a $ref document names, or nil. Common types and a document
named exactly catalog.json never name a peer; a path ending in
/catalog.json names one only by id. Otherwise ids are matched first
(exactly or by path suffix), then file names; the first match in
peers order wins.



    


    
      
        inline(node, root, peers, preserved)

      


        Writes the local and peer references of node inline.



    


    
      
        localize(ref, peers \\ [])

      


        Rewrites a cross-document $defs reference as a local pointer: one
into the common types, into a document named catalog.json, or into a
path ending in /catalog.json that names none of peers. Any other
reference is returned unchanged.



    


    
      
        names_document?(document, name)

      


        Whether the document part of a $ref is the file name or a path
ending in it.



    


    
      
        normalize(node, peers \\ [])

      


        Applies localize/2 to every $ref in node.



    


    
      
        own_def_name(ref)

      


        The $defs name a reference into the same catalog targets: a local
#/$defs/X, or a pointer into a catalog.json document.



    


    
      
        own_def_refs(node)

      


        Like def_refs/1, also counting references into a catalog.json
document, which a catalog uses for its own definitions.



    


    
      
        query(document, arg2)

      


        The node a #/… JSON pointer addresses in document, or nil.



    


    
      
        reachable_defs(roots, defs)

      


        The names in defs that roots reference, transitively (counting
references into catalog.json).



    


    
      
        strip_envelope(schema)

      


        Removes a component's envelope (id, component and catalogId
properties and required names) and closure keywords, recursively
through allOf, where the members that declare component move
first.



    





      


      
        Types


        


  
    
      
    
    
      peer()


        (since 0.1.0)


        
          
        

    

  


  

      

          @type peer() :: %{
  catalog_id: String.t() | nil,
  schema_id: String.t() | nil,
  document: map()
}


      


A peer catalog for reference resolution: its ids and its document.

  


        

      

      
        Functions


        


  
    
      
    
    
      cross_document?(node)


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


Whether any $ref in node may point into a peer catalog: one with a
document part other than the common types or catalog.json.

  



  
    
      
    
    
      def_refs(node)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec def_refs(term()) :: MapSet.t(String.t())


      


The names of the $defs that local #/$defs/… references in node
target (the first segment after #/$defs/).

  



    

  
    
      
    
    
      externalize(node, common_names, document \\ "common_types.json")


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec externalize(term(), MapSet.t(String.t()), String.t()) :: term()


      


Points local references to the names in common_names at the common
types document document (#/$defs/X becomes <document>#/$defs/X).

  



  
    
      
    
    
      find_peer(document, peers)


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


The peer a $ref document names, or nil. Common types and a document
named exactly catalog.json never name a peer; a path ending in
/catalog.json names one only by id. Otherwise ids are matched first
(exactly or by path suffix), then file names; the first match in
peers order wins.

  



  
    
      
    
    
      inline(node, root, peers, preserved)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec inline(term(), map(), [peer()], MapSet.t(String.t())) :: term()


      


Writes the local and peer references of node inline.
A #/… reference is replaced by its target in root, with the keys
beside the $ref merged over it; a reference into a peer (see
find_peer/2) by its target in the peer's document, whose own local
references resolve against that document. A reference to a name in
preserved (the common types) stays, and so does a reference that is
already being expanded or whose target is missing. A whole component
inherited through #/components/<Name> loses its envelope (id,
component, catalogId) and closure keywords.

  



    

  
    
      
    
    
      localize(ref, peers \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec localize(String.t(), [peer()]) :: String.t()


      


Rewrites a cross-document $defs reference as a local pointer: one
into the common types, into a document named catalog.json, or into a
path ending in /catalog.json that names none of peers. Any other
reference is returned unchanged.

  



  
    
      
    
    
      names_document?(document, name)


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


Whether the document part of a $ref is the file name or a path
ending in it.

  



    

  
    
      
    
    
      normalize(node, peers \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec normalize(term(), [peer()]) :: term()


      


Applies localize/2 to every $ref in node.

  



  
    
      
    
    
      own_def_name(ref)


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


The $defs name a reference into the same catalog targets: a local
#/$defs/X, or a pointer into a catalog.json document.

  



  
    
      
    
    
      own_def_refs(node)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec own_def_refs(term()) :: MapSet.t(String.t())


      


Like def_refs/1, also counting references into a catalog.json
document, which a catalog uses for its own definitions.

  



  
    
      
    
    
      query(document, arg2)


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


The node a #/… JSON pointer addresses in document, or nil.

  



  
    
      
    
    
      reachable_defs(roots, defs)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec reachable_defs([term()], map()) :: MapSet.t(String.t())


      


The names in defs that roots reference, transitively (counting
references into catalog.json).

  



  
    
      
    
    
      strip_envelope(schema)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec strip_envelope(map()) :: map()


      


Removes a component's envelope (id, component and catalogId
properties and required names) and closure keywords, recursively
through allOf, where the members that declare component move
first.

  


        

      


  

    
A2UICore.Catalog.SchemaCleaner 
    



      
Normalizes the schema nodes a catalog's validation schema is assembled
from, as the reference catalog does before bundling common types:
	a title keyword is dropped unless it was marked as authored
(mark_titles/1);
	default: null and items: {} are dropped;
	null branches leave unions, and a union with one branch left
becomes that branch;
	an inline dynamic value union (a literal, a DataBinding and a
FunctionCall branch) becomes a $ref to the common type it
matches (DynamicString, DynamicStringList, DynamicValue, …);
	anyOf becomes oneOf, except under additionalProperties and
where a branch only constrains (required without type).

clean/2 also reports the #/$defs/… names the result references.

      


      
        Summary


  
    Types
  


    
      
        index()

      


        The dynamic value defs of a common types document, by the literal
branches of their unions.



    





  
    Functions
  


    
      
        clean(node, index)

      


        Cleans node (see the module doc) with the dynamic value index,
returning the cleaned node and the #/$defs/… names it references.



    


    
      
        index(defs)

      


        Builds the dynamic value index of a $defs map: every def whose union
has a DataBinding branch, a FunctionCall branch and literal
branches.



    


    
      
        mark_titles(node, in_properties \\ false)

      


        Marks the title keywords of an authored schema so clean/2 keeps
them. A property named title and the values of data keywords
(const, default, enum, examples) are left alone.



    





      


      
        Types


        


  
    
      
    
    
      index()


        (since 0.1.0)


        
          
        

    

  


  

      

          @type index() :: %{
  names: MapSet.t(String.t()),
  by_scalar_kind: %{optional(String.t()) => String.t()},
  catch_all: String.t() | nil,
  by_literal_shape: %{optional(term()) => String.t()}
}


      


The dynamic value defs of a common types document, by the literal
branches of their unions.

  


        

      

      
        Functions


        


  
    
      
    
    
      clean(node, index)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec clean(term(), index()) :: {term(), MapSet.t(String.t())}


      


Cleans node (see the module doc) with the dynamic value index,
returning the cleaned node and the #/$defs/… names it references.

  



  
    
      
    
    
      index(defs)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec index(map()) :: index()


      


Builds the dynamic value index of a $defs map: every def whose union
has a DataBinding branch, a FunctionCall branch and literal
branches.

  



    

  
    
      
    
    
      mark_titles(node, in_properties \\ false)


        (since 0.1.0)


        
          
        

    

  


  

Marks the title keywords of an authored schema so clean/2 keeps
them. A property named title and the values of data keywords
(const, default, enum, examples) are left alone.

  


        

      


  

    
A2UICore.Catalog.ValidationSchema 
    



      
Builds a catalog's validation schema: the self-contained JSON Schema
messages are validated against (the reference's
Catalog.validation_schema).
From the catalog's resolved schemas (references into its own $defs
and peers written inline, references to common types kept):
	the components, functions, own $defs and theme are assembled,
with anyComponent / anyFunction listing the entries, and
cleaned (A2UICore.Catalog.SchemaCleaner);
	each component is flattened: its allOf mixins (ComponentCommon,
Checkable, local $defs mixins) are merged into one
properties / required object, its own properties winning,
inside the canonical envelope (id, component); local mixins
nothing references any more leave $defs;
	a $ref to a common type without a description takes the
type's description;
	the common types the schema references, transitively, are bundled
into $defs from the published common_types.json (a catalog
without functions gets anyFunction: {"not": {}});
	the declared protocolVersion is written in its bare form, and
before v1.0 every function call schema is closed.


      


      
        Summary


  
    Types
  


    
      
        input()

      


        What the build needs from a catalog.



    





  
    Functions
  


    
      
        build(catalog)

      


        The validation schema of a catalog.



    


    
      
        common_names()

      


        The names of the common types of every supported protocol version:
the references a catalog keeps when it writes its own references
inline.



    


    
      
        component_union(names)

      


        The anyComponent union of names: {"not": {}} when there are
none.



    


    
      
        function_union(names)

      


        The anyFunction union of names: {"not": {}} when there are none.



    


    
      
        published_defs(version)

      


        The published common types $defs of a protocol version, with
cross-document references made local. Empty for an unsupported
version.



    


    
      
        system_names(version)

      


        The names of the system functions a protocol version supplies to every
catalog (@index from v1.0 on).



    





      


      
        Types


        


  
    
      
    
    
      input()


        (since 0.1.0)


        
          
        

    

  


  

      

          @type input() :: %{
  :catalog_id => String.t(),
  :protocol_version => String.t(),
  :instructions => String.t() | nil,
  :declared_protocol_version => String.t() | nil,
  :defs => map(),
  :components => map(),
  :functions => map(),
  :resolved => map(),
  :component_order => [String.t()],
  :function_order => [String.t()],
  optional(atom()) => term()
}


      


What the build needs from a catalog.

  


        

      

      
        Functions


        


  
    
      
    
    
      build(catalog)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec build(input()) :: map()


      


The validation schema of a catalog.

  



  
    
      
    
    
      common_names()


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec common_names() :: MapSet.t(String.t())


      


The names of the common types of every supported protocol version:
the references a catalog keeps when it writes its own references
inline.

  



  
    
      
    
    
      component_union(names)


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


The anyComponent union of names: {"not": {}} when there are
none.

  



  
    
      
    
    
      function_union(names)


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


The anyFunction union of names: {"not": {}} when there are none.

  



  
    
      
    
    
      published_defs(version)


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


The published common types $defs of a protocol version, with
cross-document references made local. Empty for an unsupported
version.

  



  
    
      
    
    
      system_names(version)


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


The names of the system functions a protocol version supplies to every
catalog (@index from v1.0 on).

  


        

      


  

    
A2UICore.Functions.MCP 
    



      
Implementations of the MCP catalog's functions (see
A2UICore.Catalog.MCP).
	callMcpTool calls a tool through the host's
A2UICore.MCP.Client and returns the tool's CallToolResult.
The A2UI messages the result carries — in the UI resources it
names (_meta.ui.resourceUri, else those its tool descriptor
declares) and embedded in its content — come back as
{:messages, %{messages: messages, source: :resource | :inline}}
effects for the renderer to apply; messages without a version
get the catalog's (v0.9 or v1.0). With targetDataPath (v1.0),
the MCP App a resource holds is written there as
%{"uri", "htmlContent", "csp", "permissions", "toolInput", "toolResult"}
(a {:write, ...} effect), ready for an McpApp component to
bind.
	jmespath evaluates a JMESPath expression (A2UICore.JMESPath).
	split, regexCapture and regexReplace work on a string, or on
each string of an array. Patterns are RE2 expressions, run by PCRE
with RE2's meaning of $ (end of text) and ASCII \d, \w, \b.
	updateDataModel asks for its updates to be written: one
{:write, %{path: path, value: value}} effect per entry, the path
resolved against the calling scope.

Effects reach the renderer from an action (see
A2UICore.Resolution.NodeResolver.invoke/5); a renderer applies them
in order. Failures are errors with category :expression.

      


      
        Summary


  
    Types
  


    
      
        client()

      


        The MCP client: {module, state}, or a function from a tool name to one.



    





  
    Functions
  


    
      
        implementations(version, options \\ [])

      


        The function implementations of the MCP catalog of version.



    





      


      
        Types


        


  
    
      
    
    
      client()


        (since 0.1.0)


        
          
        

    

  


  

      

          @type client() ::
  A2UICore.MCP.Client.t() | (String.t() -> A2UICore.MCP.Client.t() | nil)


      


The MCP client: {module, state}, or a function from a tool name to one.

  


        

      

      
        Functions


        


    

  
    
      
    
    
      implementations(version, options \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec implementations(String.t(), keyword()) :: %{
  optional(String.t()) => A2UICore.Catalog.Function.execute()
}


      


The function implementations of the MCP catalog of version.
Options: :client — the client/0 callMcpTool uses. Without one,
callMcpTool fails.

  


        

      


  

    
A2UICore.JMESPath 
    



      
JMESPath queries over JSON
data: the engine behind the MCP catalog's jmespath function.
It implements the specification — field and index access, slices,
list, object, flatten and filter projections, multi-select lists and
hashes, pipes, ||, &&, !, comparisons, literals, raw strings,
expression references and every built-in function — and agrees with
the JMESPath compliance suite.
iex> A2UICore.JMESPath.search("people[?age > `30`].name", %{
...>   "people" => [%{"name" => "Ada", "age" => 36}, %{"name" => "Alan", "age" => 29}]
...> })
{:ok, ["Ada"]}
iex> A2UICore.JMESPath.search("sort_by(items, &price)[0].id", %{
...>   "items" => [%{"id" => "b", "price" => 3}, %{"id" => "a", "price" => 1}]
...> })
{:ok, "a"}
A malformed expression, a function called with the wrong number or
types of arguments, and an unknown function are errors with category
:expression and the codes JMESPATH_SYNTAX, JMESPATH_INVALID_ARITY,
JMESPATH_INVALID_TYPE, JMESPATH_INVALID_VALUE and
JMESPATH_UNKNOWN_FUNCTION.
iex> {:error, error} = A2UICore.JMESPath.search("foo[", %{})
iex> error.code
"JMESPATH_SYNTAX"
JSON objects are Elixir maps, so keys/1 and values/1 return their
entries in map order; the specification leaves that order open.

      


      
        Summary


  
    Functions
  


    
      
        search(expression, data)

      


        Evaluates expression against data.



    





      


      
        Functions


        


  
    
      
    
    
      search(expression, data)


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


Evaluates expression against data.

  


        

      


  

    
A2UICore.KeyOrder 
    



      
JSON values whose objects keep their key order, as
Jason.OrderedObjects, for writing a document in a given order:
Jason.encode!/1 writes an ordered object's keys in order, and a
map's in the map's own order.
iex> template = Jason.decode!(~s({"b": 1, "a": 2}), objects: :ordered_objects)
iex> %{"a" => 1, "b" => 2, "c" => 3} |> A2UICore.KeyOrder.like(template) |> Jason.encode!()
~s({"b":2,"a":1,"c":3})
The functions that change an ordered object follow a JSON object built
up in insertion order: put/3 replaces a key's value where it stands
and adds a new key last.

      


      
        Summary


  
    Functions
  


    
      
        delete(object, key)

      


        Removes key from an ordered object or map.



    


    
      
        empty?(map)

      


        Whether an ordered object or map has no keys.



    


    
      
        get(map, key)

      


        The value of key in an ordered object or map, or nil.



    


    
      
        has_key?(map, key)

      


        Whether an ordered object or map has key.



    


    
      
        like(value, template)

      


        value with each map ordered like the object at the same place in
template (an ordered object, or nil for none): first the keys the
template has, in its order, then the others, sorted. Lists follow a
template list item by item when both have the same length; otherwise
each item follows a template item equal to it. Ordered objects in
value keep their order.



    


    
      
        message(message)

      


        An agent-to-renderer message as an ordered object, its keys in the
order the protocol's schemas list them, which is also the order a
model is shown and writes them: version first, then the message;
in its body surfaceId first and the components and data last; in a
component id and component first. Other keys follow, sorted. Data
values and ordered objects keep their order; anything but a map is
returned as it is.



    


    
      
        new(pairs \\ [])

      


        An ordered object holding pairs, in their order.



    


    
      
        put(object, key, value)

      


        Sets key to value: in place when the object has the key, else as
its last key. A map is updated with Map.put/3.



    


    
      
        put_new(object, key, value)

      


        Sets key to value unless the object has the key.



    


    
      
        to_plain(map)

      


        term with its ordered objects turned into maps.



    





      


      
        Functions


        


  
    
      
    
    
      delete(object, key)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec delete(Jason.OrderedObject.t(), String.t()) :: Jason.OrderedObject.t()


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


      


Removes key from an ordered object or map.

  



  
    
      
    
    
      empty?(map)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec empty?(Jason.OrderedObject.t() | map()) :: boolean()


      


Whether an ordered object or map has no keys.

  



  
    
      
    
    
      get(map, key)


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


The value of key in an ordered object or map, or nil.

  



  
    
      
    
    
      has_key?(map, key)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec has_key?(term(), String.t()) :: boolean()


      


Whether an ordered object or map has key.

  



  
    
      
    
    
      like(value, template)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec like(term(), term()) :: term()


      


value with each map ordered like the object at the same place in
template (an ordered object, or nil for none): first the keys the
template has, in its order, then the others, sorted. Lists follow a
template list item by item when both have the same length; otherwise
each item follows a template item equal to it. Ordered objects in
value keep their order.

  



  
    
      
    
    
      message(message)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec message(term()) :: term()


      


An agent-to-renderer message as an ordered object, its keys in the
order the protocol's schemas list them, which is also the order a
model is shown and writes them: version first, then the message;
in its body surfaceId first and the components and data last; in a
component id and component first. Other keys follow, sorted. Data
values and ordered objects keep their order; anything but a map is
returned as it is.
A streaming reader can only act on a message once its surfaceId has
arrived, so this order lets a surface build while its message streams.
iex> %{"updateComponents" => %{"components" => [], "surfaceId" => "s"}, "version" => "v1.0"}
...> |> A2UICore.KeyOrder.message()
...> |> Jason.encode!()
~s({"version":"v1.0","updateComponents":{"surfaceId":"s","components":[]}})

  



    

  
    
      
    
    
      new(pairs \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec new([{String.t(), term()}]) :: Jason.OrderedObject.t()


      


An ordered object holding pairs, in their order.

  



  
    
      
    
    
      put(object, key, value)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec put(Jason.OrderedObject.t(), String.t(), term()) :: Jason.OrderedObject.t()


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


      


Sets key to value: in place when the object has the key, else as
its last key. A map is updated with Map.put/3.

  



  
    
      
    
    
      put_new(object, key, value)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec put_new(Jason.OrderedObject.t(), String.t(), term()) :: Jason.OrderedObject.t()


      


Sets key to value unless the object has the key.

  



  
    
      
    
    
      to_plain(map)


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


term with its ordered objects turned into maps.

  


        

      


  

    
A2UICore.MCP 
    



      
Reading A2UI out of Model Context Protocol
values: the A2UI messages a tool result or a resource carries, the UI
resources a tool or a result names, and the MCP Apps a resource holds.
A2UI travels in MCP as JSON text with the MIME type
application/a2ui+json, either embedded in a tool result's content or
in a resource; a tool or a result names its UI resources in
_meta.ui.resourceUri (one URI or a list). An
MCP App is HTML
with the MIME type text/html;profile=mcp-app, and its resource's
_meta.ui may carry csp and permissions for the sandbox that runs
it.

      


      
        Summary


  
    Functions
  


    
      
        app_mime_type()

      


        The MIME type of MCP App HTML: text/html;profile=mcp-app.



    


    
      
        app_resource(read_result)

      


        The MCP App in a resources/read result, or nil: the HTML of its
first content with the MCP App MIME type (text, or base64 blob),
with the csp and permissions of that content's _meta.ui.



    


    
      
        mime_type()

      


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



    


    
      
        resource_messages(read_result, uri)

      


        The A2UI messages of a resources/read result: the JSON of every
content with the A2UI MIME type, in order.



    


    
      
        tool_result_messages(result)

      


        The A2UI messages embedded in a tool result's content: the JSON of
every resource block with the A2UI MIME type, in order. A block whose
text is not JSON is an error.



    


    
      
        ui_resource_uris(source)

      


        The UI resource URIs a tool descriptor or a tool result names in
_meta.ui.resourceUri, without duplicates.



    





      


      
        Functions


        


  
    
      
    
    
      app_mime_type()


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


The MIME type of MCP App HTML: text/html;profile=mcp-app.

  



  
    
      
    
    
      app_resource(read_result)


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


The MCP App in a resources/read result, or nil: the HTML of its
first content with the MCP App MIME type (text, or base64 blob),
with the csp and permissions of that content's _meta.ui.
iex> A2UICore.MCP.app_resource(%{"contents" => [
...>   %{"uri" => "ui://game", "mimeType" => "text/html;profile=mcp-app", "text" => "<p>Hi</p>"}
...> ]})
%{"htmlContent" => "<p>Hi</p>"}

  



  
    
      
    
    
      mime_type()


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


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

  



  
    
      
    
    
      resource_messages(read_result, uri)


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


The A2UI messages of a resources/read result: the JSON of every
content with the A2UI MIME type, in order.

  



  
    
      
    
    
      tool_result_messages(result)


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


The A2UI messages embedded in a tool result's content: the JSON of
every resource block with the A2UI MIME type, in order. A block whose
text is not JSON is an error.

  



  
    
      
    
    
      ui_resource_uris(source)


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


The UI resource URIs a tool descriptor or a tool result names in
_meta.ui.resourceUri, without duplicates.
iex> A2UICore.MCP.ui_resource_uris(%{"_meta" => %{"ui" => %{"resourceUri" => "ui://card"}}})
["ui://card"]
iex> A2UICore.MCP.ui_resource_uris(%{"content" => []})
[]

  


        

      


  

    
A2UICore.MCP.Client behaviour
    



      
A connection to a Model Context Protocol
server, as the MCP catalog's functions use it.
A2UICore makes no MCP connections itself: the host implements this
behaviour over whatever MCP client it uses and passes the client as
{module, state} (see A2UICore.Catalog.MCP.catalog/2). Every callback
receives the state; values are MCP's JSON objects with string keys.
	call_tool/3 sends tools/call and returns the CallToolResult.
	read_resource/2 sends resources/read and returns its result
(%{"contents" => [...]}); without it, the UI resources a tool
names are not read.
	list_tools/1 sends tools/list and returns the tools; without
it, a tool's declared UI resource (_meta.ui.resourceUri in its
descriptor) is not looked up.

A callback returns {:error, reason} on failure; reason is a string,
an exception or any term, and becomes part of the function's error
message. Results are not cached between calls; a client that wants
caching (tools/list rarely changes) does it itself.

      


      
        Summary


  
    Types
  


    
      
        t()

      


        A client: its module and the state passed to every callback.



    





  
    Callbacks
  


    
      
        call_tool(state, name, arguments)

      


        Calls the tool name with arguments.



    


    
      
        list_tools(state)

      


        Lists the server's tools.



    


    
      
        read_resource(state, uri)

      


        Reads the resource at uri.



    





      


      
        Types


        


  
    
      
    
    
      t()


        (since 0.1.0)


        
          
        

    

  


  

      

          @type t() :: {module(), term()}


      


A client: its module and the state passed to every callback.

  


        

      

      
        Callbacks


        


  
    
      
    
    
      call_tool(state, name, arguments)


        (since 0.1.0)


        
          
        

    

  


  

      

          @callback call_tool(state :: term(), name :: String.t(), arguments :: map()) ::
  {:ok, map() | nil} | {:error, term()}


      


Calls the tool name with arguments.

  



  
    
      
    
    
      list_tools(state)


        (since 0.1.0)

        (optional)


        
          
        

    

  


  

      

          @callback list_tools(state :: term()) :: {:ok, [map()]} | {:error, term()}


      


Lists the server's tools.

  



  
    
      
    
    
      read_resource(state, uri)


        (since 0.1.0)

        (optional)


        
          
        

    

  


  

      

          @callback read_resource(state :: term(), uri :: String.t()) ::
  {:ok, map()} | {:error, term()}


      


Reads the resource at uri.

  


        

      


  

    
A2UICore.Validation.NestedCalls 
    



      
Checks the function calls nested in a v1.0 updateComponents batch
against the catalogs they run in, before anything is committed.
From v1.0 a call runs in the catalog it names, or else in the surface's
default catalog, which need not be the catalog of the component that
holds it. Every call's catalog must resolve on the surface (a
:catalog error otherwise, raised at once, even without a validation
configuration, since the call could never run). With a configuration,
the arguments of a call that runs outside its component's catalog are
validated here; component validation
(A2UICore.Validation.Payload.validate_component/3) checks the others.
Calls to system functions (@index) belong to no catalog and are
skipped; the calls in their arguments are still checked.

      


      
        Summary


  
    Functions
  


    
      
        check(surface, components, catalogs, config)

      


        Checks the calls nested in components (state components bound for
surface). catalogs are all the catalogs the processor holds, which
tell a catalog the surface cannot use apart from one that does not
exist. config is the validation configuration, or nil.



    


    
      
        label(version)

      


        A protocol version as a vX.Y label, or as given when it is not one.



    


    
      
        merge(first, second)

      


        Combines the errors of the nested-call pass (first) and of component
validation (second), keeping a detail both report once.



    





      


      
        Functions


        


  
    
      
    
    
      check(surface, components, catalogs, config)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec check(
  A2UICore.State.Surface.t(),
  [A2UICore.State.Component.t()],
  [A2UICore.Catalog.t()],
  A2UICore.Validation.Config.t() | nil
) :: :ok | {:error, A2UICore.Error.t()}


      


Checks the calls nested in components (state components bound for
surface). catalogs are all the catalogs the processor holds, which
tell a catalog the surface cannot use apart from one that does not
exist. config is the validation configuration, or nil.

  



  
    
      
    
    
      label(version)


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


A protocol version as a vX.Y label, or as given when it is not one.

  



  
    
      
    
    
      merge(first, second)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec merge(A2UICore.Error.t(), A2UICore.Error.t()) :: A2UICore.Error.t()


      


Combines the errors of the nested-call pass (first) and of component
validation (second), keeping a detail both report once.

  


        

      


  

    
A2UICore 
    



      
Elixir implementation of the A2UI protocol core engine:
versioned message envelopes, catalog schemas, surface state, data model,
and processing of agent-to-renderer updates.
The modules are layered:
	primitives: A2UICore.Version, A2UICore.Pointer,
A2UICore.Identifier, A2UICore.Error;
	wire: A2UICore.Message and the operations it decodes to;
	schema validation: A2UICore.Schema;
	state: A2UICore.State.Surface, A2UICore.State.DataModel;
	catalogs: A2UICore.Catalog, A2UICore.Catalog.Basic;
	resolution: A2UICore.Resolution.NodeResolver,
A2UICore.Resolution.DataContext;
	processing: A2UICore.Processor;
	function calls: A2UICore.RPC.

Start with A2UICore.Processor and the
processing guide.

      


      
        Summary


  
    Functions
  


    
      
        supported_protocol_versions()

      


        Lists the protocol versions this library supports.



    





      


      
        Functions


        


  
    
      
    
    
      supported_protocol_versions()



        
          
        

    

  


  

      

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


      


Lists the protocol versions this library supports.
Examples
iex> A2UICore.supported_protocol_versions()
["v0.9", "v0.9.1", "v1.0"]

  


        

      


  

    
A2UICore.Error exception
    



      
The single error struct used across the A2UI packages.
Categories classify errors for conformance matching and are drawn from
the reference implementation's exception classes:
	Category	Reference class
	:parse	A2uiParseError
	:validation	A2uiValidationError
	:catalog	A2uiCatalogError
	:state	A2uiStateError
	:integrity	A2uiIntegrityError
	:recursion	A2uiRecursionError
	:data	A2uiDataError
	:expression	A2uiExpressionError
	:rpc	A2uiRpcError
	:compilation	A2uiCompilationError (agent side)

A2UICore.Error is usable both as a raised exception and inside
{:error, error} tuples; both forms are equivalent and the harness
decides which shape is used at the call site.

      


      
        Summary


  
    Types
  


    
      
        category()

      


    


    
      
        detail()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        new(category, code, message, opts \\ [])

      


        Builds a new A2UICore.Error with the given category and code.



    


    
      
        raise!(category, code, message, opts \\ [])

      


        Convenience raise helper — equivalent to
raise A2UICore.Error, category:..., code:..., message:....



    





      


      
        Types


        


  
    
      
    
    
      category()


        (since 0.1.0)


        
          
        

    

  


  

      

          @type category() ::
  :parse
  | :validation
  | :catalog
  | :state
  | :integrity
  | :recursion
  | :data
  | :expression
  | :rpc
  | :compilation


      



  



  
    
      
    
    
      detail()


        (since 0.1.0)


        
          
        

    

  


  

      

          @type detail() :: %{path: String.t() | nil, code: String.t(), message: String.t()}


      



  



  
    
      
    
    
      t()


        (since 0.1.0)


        
          
        

    

  


  

      

          @type t() :: %A2UICore.Error{
  __exception__: term(),
  category: category(),
  code: String.t(),
  details: [A2UICore.Error.Detail.t()],
  function_call_id: String.t() | nil,
  message: String.t(),
  path: String.t() | nil,
  surface_id: String.t() | nil
}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      new(category, code, message, opts \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


Builds a new A2UICore.Error with the given category and code.
Options
	:path — JSON pointer of the offending field.
	:surface_id — the surface the error pertains to.
	:function_call_id — relevant for v1.0 RPC failures.
	:details — list of A2UICore.Error.Detail.t/0.

Examples
iex> err = A2UICore.Error.new(:validation, "VALIDATION_FAILED", "bad")
iex> {err.category, err.code}
{:validation, "VALIDATION_FAILED"}

  



    

  
    
      
    
    
      raise!(category, code, message, opts \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec raise!(category(), String.t(), String.t(), keyword()) :: no_return()


      


Convenience raise helper — equivalent to
raise A2UICore.Error, category:..., code:..., message:....

  


        

      


  

    
A2UICore.Error.Detail 
    



      
A single structured diagnostic entry attached to an A2UICore.Error.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()


        (since 0.1.0)


        
          
        

    

  


  

      

          @type t() :: %A2UICore.Error.Detail{
  code: String.t(),
  message: String.t(),
  path: String.t() | nil
}


      



  


        

      


  

    
A2UICore.Processor 
    



      
Applies agent→renderer messages to a set of surfaces.
A processor is plain data: process/2 takes a processor and a raw
payload (a message, a list of messages, a {"messages": [...]}
wrapper) and returns the updated processor together with the effects a
host may react to. Nothing is delivered by callback and no process is
involved; the host owns the processor value.
catalog = A2UICore.Catalog.Basic.catalog("v0.9")
processor = A2UICore.Processor.new([catalog])

{:ok, processor, effects} =
  A2UICore.Processor.process(processor, %{
    "version" => "v0.9",
    "createSurface" => %{"surfaceId" => "main", "catalogId" => catalog.catalog_id}
  })
Semantics
Messages are decoded (A2UICore.Message.decode/2) and their operations
applied in order. There is no rollback across operations: when one
fails, the operations before it stay applied and process/2 returns
{:error, error, processor} with that partially updated processor.
Within one updateComponents the update is atomic — a failing batch
leaves the surface untouched.
	createSurface — the surface's default catalog is the one named
by catalogId. A v1.0 surface may name none and then has no
default catalog; before v1.0 the processor's first catalog is the
fallback. The message's version must be compatible with the catalog
(A2UICore.Version) and a theme is validated against it. The
surface can use every catalog of its protocol version. Inline
dataModel and components are applied right after the surface is
created.
	updateComponents — each component takes the catalog named by its
catalogId, else the one it already has (when its type is
unchanged), else the surface's default; from v1.0 a component that
names none on a surface without a default catalog is an error, and
so is a function call nested in it whose catalog does not resolve.
With a validation configuration the batch is validated as a whole
before it is committed (A2UICore.Validation.ComponentsUpdate).
	updateDataModel — writes into the surface's data model.
	deleteSurface — removes the surface; an unknown id is ignored.
	callRendererFunction — runs the function (see A2UICore.RPC)
against the data of the surface its surfaceId names, or of no
surface when it names none, and comes back as an
{:rpc_response, message} effect: the rendererFunctionResponse to
send to the agent. Calls that require user activation need the
:user_activated option.
	agentFunctionResponse — settles the pending agent call it answers
and comes back as an {:rpc_settled, call_id, outcome} effect.
Neither changes surface state.

Without a validation configuration (:validation option) component
batches are committed unchecked.
Effects
	{:surface_created, surface_id}
	{:surface_deleted, surface_id}
	{:components_updated, surface_id, component_ids}
	{:data_model_updated, surface_id, path}
	{:rpc_response, message}
	{:rpc_settled, call_id, {:ok, value} | {:error, error}}


Calling the agent
call_agent_function/4 registers a call and returns the
callAgentFunction message. The call is settled by an
agentFunctionResponse message, by timeout_agent_call/2 when the
host's timer for it fires, by cancel_agent_call/3, or by dispose/1;
the settlements come back as {:rpc_settled, …} effects.

      


      
        Summary


  
    Types
  


    
      
        effect()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        agent_call_timeout(processor, call_id)

      


        The timeout, in milliseconds, of a pending agent call: the host starts a
timer for it and reports the expiry with timeout_agent_call/2.
nil for a call that is not pending or has no timeout.



    


    
      
        apply_operation(processor, operation, options \\ [])

      


        Applies one operation.



    


    
      
        apply_operations(processor, operations, options \\ [])

      


        Applies already-decoded operations in order, as process/2 does.



    


    
      
        call_agent_function(processor, surface_id, call, options \\ [])

      


        Registers a call to an agent function on surface_id and returns the
callAgentFunction message to send; see A2UICore.RPC.call_agent_function/4
for the call and its options.



    


    
      
        cancel_agent_call(processor, call_id, reason \\ "The call was cancelled.")

      


        Rejects a pending agent call the host abandoned, with CANCELLED.



    


    
      
        dispose(processor)

      


        Rejects every pending agent call with CANCELLED and stops answering
function calls. Surfaces are left as they are.



    


    
      
        new(catalogs, options \\ [])

      


        Creates a processor over catalogs. The first catalog is the default
for surfaces that name none.



    


    
      
        process(processor, payload, options \\ [])

      


        Decodes payload and applies its operations in order.



    


    
      
        renderer_capabilities(processor, options)

      


        The renderer capabilities for the processor's catalogs, keyed by
protocol version.



    


    
      
        renderer_data_model(processor, version \\ nil)

      


        The data models of the surfaces that asked for them (sendDataModel),
as %{"version" => …, "surfaces" => %{id => data}}, or nil when no
surface did.



    


    
      
        set_data(processor, surface_id, path, value)

      


        Writes value at path of a surface's data model on the renderer's
behalf — user input reaching a two-way binding. It is the same write as
an updateDataModel message, but not one the agent sent, so the
validation configuration's allowed_messages does not apply.



    


    
      
        surface(processor, id)

      


        The surface with id, or nil.



    


    
      
        surfaces(processor)

      


        All surfaces, sorted by id.



    


    
      
        timeout_agent_call(processor, call_id)

      


        Rejects a pending agent call whose timer fired, with TIMEOUT.



    





      


      
        Types


        


  
    
      
    
    
      effect()


        (since 0.1.0)


        
          
        

    

  


  

      

          @type effect() ::
  {:surface_created, String.t()}
  | {:surface_deleted, String.t()}
  | {:components_updated, String.t(), [String.t()]}
  | {:data_model_updated, String.t(), String.t()}
  | {:rpc_response, map()}
  | {:rpc_settled, String.t(), {:ok, term()} | {:error, A2UICore.Error.t()}}


      



  



  
    
      
    
    
      t()


        (since 0.1.0)


        
          
        

    

  


  

      

          @type t() :: %A2UICore.Processor{
  catalogs: [A2UICore.Catalog.t()],
  group: A2UICore.State.SurfaceGroup.t(),
  rpc: A2UICore.RPC.t(),
  validation: A2UICore.Validation.Config.t() | nil
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      agent_call_timeout(processor, call_id)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec agent_call_timeout(t(), String.t()) :: number() | nil


      


The timeout, in milliseconds, of a pending agent call: the host starts a
timer for it and reports the expiry with timeout_agent_call/2.
nil for a call that is not pending or has no timeout.

  



    

  
    
      
    
    
      apply_operation(processor, operation, options \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec apply_operation(t(), A2UICore.Message.Operation.t(), keyword()) ::
  {:ok, t(), [effect()]} | {:error, A2UICore.Error.t(), t()}


      


Applies one operation.

  



    

  
    
      
    
    
      apply_operations(processor, operations, options \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec apply_operations(t(), [A2UICore.Message.Operation.t()], keyword()) ::
  {:ok, t(), [effect()]} | {:error, A2UICore.Error.t(), t()}


      


Applies already-decoded operations in order, as process/2 does.

  



    

  
    
      
    
    
      call_agent_function(processor, surface_id, call, options \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


Registers a call to an agent function on surface_id and returns the
callAgentFunction message to send; see A2UICore.RPC.call_agent_function/4
for the call and its options.

  



    

  
    
      
    
    
      cancel_agent_call(processor, call_id, reason \\ "The call was cancelled.")


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


Rejects a pending agent call the host abandoned, with CANCELLED.

  



  
    
      
    
    
      dispose(processor)


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


Rejects every pending agent call with CANCELLED and stops answering
function calls. Surfaces are left as they are.

  



    

  
    
      
    
    
      new(catalogs, options \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


Creates a processor over catalogs. The first catalog is the default
for surfaces that name none.
Options: :validation — an A2UICore.Validation.Config applied to
component batches (none by default); :default_timeout_ms — the
timeout of agent calls that name none (30 000).
Raises ArgumentError when catalogs is empty.

  



    

  
    
      
    
    
      process(processor, payload, options \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


Decodes payload and applies its operations in order.
Returns {:ok, processor, effects}, or {:error, error, processor}
where processor holds whatever was applied before the failure.
Options: :user_activated — the messages are processed inside a user
gesture (functions that require activation run only then).

  



  
    
      
    
    
      renderer_capabilities(processor, options)


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


The renderer capabilities for the processor's catalogs, keyed by
protocol version.
Options:
	:versions — the protocol versions to describe (required);
	:include_inline_catalogs — add each catalog's definition under
"inlineCatalogs": its document (A2UICore.Catalog.to_json/2)
from v1.0 on, else a legacy inline catalog whose components are
allOf envelopes over :component_envelope_ref (default
common_types.json#/$defs/ComponentCommon), built from the resolved schemas.

Returns {:error, error} when no version is given.

  



    

  
    
      
    
    
      renderer_data_model(processor, version \\ nil)


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


The data models of the surfaces that asked for them (sendDataModel),
as %{"version" => …, "surfaces" => %{id => data}}, or nil when no
surface did.
With version, only surfaces whose catalog is compatible with it are
included. Without, the version is the one all such surfaces share
("v1.0" when none declares one); surfaces on different versions are
an error.

  



  
    
      
    
    
      set_data(processor, surface_id, path, value)


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


Writes value at path of a surface's data model on the renderer's
behalf — user input reaching a two-way binding. It is the same write as
an updateDataModel message, but not one the agent sent, so the
validation configuration's allowed_messages does not apply.
Returns {:ok, processor, [{:data_model_updated, surface_id, path}]},
or {:error, error} for an unknown surface or an invalid path.

  



  
    
      
    
    
      surface(processor, id)


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


The surface with id, or nil.

  



  
    
      
    
    
      surfaces(processor)


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


All surfaces, sorted by id.

  



  
    
      
    
    
      timeout_agent_call(processor, call_id)


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


Rejects a pending agent call whose timer fired, with TIMEOUT.

  


        

      


  

    
A2UICore.RPC 
    



      
The function RPC of protocol v1.0, as a value.
Two directions meet here.
The agent calls a renderer function (callRendererFunction).
call_renderer_function/3 resolves the function in the catalog the
call names, checks that an agent may call it, resolves its arguments
against the data of the surface the call names (or against an empty
data model), validates them, runs it and returns the
rendererFunctionResponse message to send back. It always returns
one: every failure is an error response, never an exception.
The renderer calls an agent function (callAgentFunction).
call_agent_function/4 registers a pending call and returns the
message to send. The call is settled later, by one of:
	handle_agent_function_response/2 — the agent answered;
	timeout/2 — the host's timer for the call fired;
	cancel/3 and dispose/2 — the host gave up.

Each of these returns the settlements it caused:
{:resolved, call_id, value} or {:rejected, call_id, error}.
Nothing here runs a process or reads a clock. A call's timeout is data
(pending_timeout/2): the host starts a timer for it and reports it
with timeout/2.
Error codes
Responses and rejections use INVALID_FUNCTION_CALL (an unknown
surface, catalog or function, a caller or activation violation, bad
arguments, a malformed call), EXECUTION_ERROR (the function failed,
or an argument's expression did), TIMEOUT, CANCELLED, DISPOSED,
DUPLICATE and UNKNOWN_ERROR (an agent error without a code).

      


      
        Summary


  
    Types
  


    
      
        pending()

      


    


    
      
        settlement()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        call_agent_function(rpc, surface_id, call, options \\ [])

      


        Registers a call to an agent function and returns the
callAgentFunction message to send.



    


    
      
        call_renderer_function(rpc, call, options \\ [])

      


        Executes an agent's callRendererFunction and returns the
rendererFunctionResponse message.



    


    
      
        cancel(rpc, call_id, reason \\ "The call was cancelled.")

      


        Rejects a pending call because the host abandoned it, with CANCELLED.
Ignored when the call is no longer pending.



    


    
      
        dispose(rpc, reason \\ "RpcHandler has been disposed.")

      


        Rejects every pending call with CANCELLED and stops the handler:
later renderer-function calls answer DISPOSED and agent calls fail.
Idempotent.



    


    
      
        disposed?(rpc)

      


        Whether the handler has been disposed.



    


    
      
        handle_agent_function_response(rpc, response)

      


        Settles the pending call an agent's agentFunctionResponse answers.
A response to a call that is not pending is ignored.



    


    
      
        new(catalogs, options \\ [])

      


        Creates the handler over catalogs, the catalogs functions are
resolved in.



    


    
      
        pending(rpc)

      


        The ids of the calls still waiting for the agent, sorted.



    


    
      
        pending_timeout(rpc, call_id)

      


        The timeout of a pending call in milliseconds, or nil when the call
is not pending or has none. The host's timer is the one that fires it.



    


    
      
        timeout(rpc, call_id)

      


        Rejects a pending call whose timer fired, with TIMEOUT. Ignored when
the call is no longer pending.



    





      


      
        Types


        


  
    
      
    
    
      pending()


        (since 0.1.0)


        
          
        

    

  


  

      

          @type pending() :: %{name: String.t(), timeout_ms: number() | nil}


      



  



  
    
      
    
    
      settlement()


        (since 0.1.0)


        
          
        

    

  


  

      

          @type settlement() ::
  {:resolved, String.t(), term()} | {:rejected, String.t(), A2UICore.Error.t()}


      



  



  
    
      
    
    
      t()


        (since 0.1.0)


        
          
        

    

  


  

      

          @type t() :: %A2UICore.RPC{
  catalogs: [A2UICore.Catalog.t()],
  default_timeout_ms: number(),
  disposed?: boolean(),
  next_id: pos_integer(),
  pending: %{optional(String.t()) => pending()}
}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      call_agent_function(rpc, surface_id, call, options \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


Registers a call to an agent function and returns the
callAgentFunction message to send.
call is a function call object ("@call" or "call", "catalogId",
"args"). Options: :function_call_id (a counter-based id otherwise),
:timeout_ms (the handler's default otherwise) and :version.
Fails with a :rpc error — DISPOSED, INVALID_FUNCTION_CALL for a
call without a name, DUPLICATE for an id that is already pending.

  



    

  
    
      
    
    
      call_renderer_function(rpc, call, options \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec call_renderer_function(
  t(),
  A2UICore.Message.Operation.CallRendererFunction.t(),
  keyword()
) ::
  map()


      


Executes an agent's callRendererFunction and returns the
rendererFunctionResponse message.
The function runs in the catalog the call names (catalogId). Its
arguments are resolved against :context, the data context of the
surface the call names (surfaceId); a call that names no surface
runs in a context of its own, with an empty data model and the call's
catalog as its default catalog. An argument whose expression fails
makes the call fail with EXECUTION_ERROR; the resolved arguments are
then validated against the function's schema.
Options:
	:context — the A2UICore.Resolution.DataContext of the surface
the call names (nil when there is no such surface, which fails the
call);
	:user_activated — whether the call happens inside a user gesture,
which functions that require activation need (default false).


  



    

  
    
      
    
    
      cancel(rpc, call_id, reason \\ "The call was cancelled.")


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec cancel(t(), String.t(), String.t()) :: {t(), [settlement()]}


      


Rejects a pending call because the host abandoned it, with CANCELLED.
Ignored when the call is no longer pending.

  



    

  
    
      
    
    
      dispose(rpc, reason \\ "RpcHandler has been disposed.")


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec dispose(t(), String.t()) :: {t(), [settlement()]}


      


Rejects every pending call with CANCELLED and stops the handler:
later renderer-function calls answer DISPOSED and agent calls fail.
Idempotent.

  



  
    
      
    
    
      disposed?(rpc)


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


Whether the handler has been disposed.

  



  
    
      
    
    
      handle_agent_function_response(rpc, response)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec handle_agent_function_response(
  t(),
  A2UICore.Message.Operation.AgentFunctionResponse.t()
) ::
  {t(), [settlement()]}


      


Settles the pending call an agent's agentFunctionResponse answers.
A response to a call that is not pending is ignored.

  



    

  
    
      
    
    
      new(catalogs, options \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


Creates the handler over catalogs, the catalogs functions are
resolved in.
Options: :default_timeout_ms (default 30 000) for calls that name no
timeout of their own; zero or less means no timeout.
Raises ArgumentError when catalogs is empty.

  



  
    
      
    
    
      pending(rpc)


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


The ids of the calls still waiting for the agent, sorted.

  



  
    
      
    
    
      pending_timeout(rpc, call_id)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec pending_timeout(t(), String.t()) :: number() | nil


      


The timeout of a pending call in milliseconds, or nil when the call
is not pending or has none. The host's timer is the one that fires it.

  



  
    
      
    
    
      timeout(rpc, call_id)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec timeout(t(), String.t()) :: {t(), [settlement()]}


      


Rejects a pending call whose timer fired, with TIMEOUT. Ignored when
the call is no longer pending.

  


        

      


  

    
A2UICore.Message 
    



      
Wire messages: decode raw agent→renderer payloads into canonical
A2UICore.Message.Operation structs, and encode operations back to
wire-format maps.
decode/2 accepts everything the transport contract allows — a
single message map, a bare JSON array of messages, a
{"messages": [...]} wrapper, or nil (no-op):
{:ok, ops} = A2UICore.Message.decode(payload)
Decoding runs the full reference pipeline: payload sniffing
(A2UICore.Message.AdapterRegistry), recursion/pointer preflight
(A2UICore.Validation.Integrity), per-version envelope validation
against the vendored spec schemas with the active catalog bound to
the catalog.json placeholder, and canonical operation extraction
(A2UICore.Message.Adapter).
Options
	:catalog — the active catalog schema map for component
validation (defaults to the shipped basic catalog of the
message's protocol version).

Examples
iex> {:ok, [%A2UICore.Message.Operation.UpdateDataModel{} = op]} =
...>   A2UICore.Message.decode(%{
...>     "version" => "v1.0",
...>     "updateDataModel" => %{"surfaceId" => "main", "value" => %{"user" => "Ada"}}
...>   })
iex> {op.path, op.value}
{"/", %{"user" => "Ada"}}

      


      
        Summary


  
    Types
  


    
      
        opts()

      


        Decode options (see module docs).



    





  
    Functions
  


    
      
        decode(payload, opts \\ [])

      


        Decodes a raw payload into canonical operations.



    


    
      
        decode!(payload, opts \\ [])

      


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



    


    
      
        encode(ops, overrides \\ [])

      


        Encodes canonical operations back into wire-format message maps.



    





      


      
        Types


        


  
    
      
    
    
      opts()


        (since 0.1.0)


        
          
        

    

  


  

      

          @type opts() :: keyword()


      


Decode options (see module docs).

  


        

      

      
        Functions


        


    

  
    
      
    
    
      decode(payload, opts \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec decode(term(), opts()) ::
  {:ok, [A2UICore.Message.Operation.t()]} | {:error, A2UICore.Error.t()}


      


Decodes a raw payload into canonical operations.
Returns {:ok, operations} or {:error, %A2UICore.Error{}} (always
category :validation for wire problems).
nil is a no-op ({:ok, []}) — matching the TypeScript processor
and the reference adapter's own tolerance. (The Python factory
rejects nil instead; we choose the lenient behaviour, and the
registry retains the strict one for direct callers.)

  



    

  
    
      
    
    
      decode!(payload, opts \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec decode!(term(), opts()) :: [A2UICore.Message.Operation.t()]


      


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

  



    

  
    
      
    
    
      encode(ops, overrides \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec encode(
  A2UICore.Message.Operation.t() | [A2UICore.Message.Operation.t()],
  keyword()
) ::
  map() | [map()]


      


Encodes canonical operations back into wire-format message maps.
overrides may pass :version to force a wire version (e.g.
"v0.9.1" instead of "v0.9"). Without it, createSurface and the
function-call operations use the version they carry, and
updateComponents, updateDataModel and deleteSurface, which carry
none, are encoded as "v0.9".
iex> A2UICore.Message.encode(
...>   %A2UICore.Message.Operation.DeleteSurface{surface_id: "main"},
...>   version: "v1.0"
...> )
%{"version" => "v1.0", "deleteSurface" => %{"surfaceId" => "main"}}

  


        

      


  

    
A2UICore.Message.Adapter behaviour
    



      
Version adapter behaviour and the shared envelope-extraction pipeline.
Each protocol version implements the c:Adapter behaviour; the shared
extract/3 pipeline (a faithful port of the reference
BaseVersionAdapter.extract_operations) drives them:
	recursion/pointer preflight (A2UICore.Validation.Integrity),
	payload unwrapping — nil/[] are no-ops, lists recurse per item
(pre-checking the single-action rule for every item first), and
{"messages": [...]} wrappers recurse into the list,
	per-message checks, in this order:
exactly one action key (with the reference's two distinct error
messages), action payload must be an object, surfaceId must be a
string when present, version presence and compatibility,
	schema validation against the version's vendored envelope
document — the message-type $defs entry selected by the action
key (mirroring the reference's discriminated dispatch) with the
active catalog bound to the catalog.json placeholder,
	operation construction via extract_operations/2.


      


      
        Summary


  
    Types
  


    
      
        opts()

      


        Adapter options: :catalog binds the catalog schema the envelope's
catalog.json references resolve against — a catalog schema map, or
:permissive for a stand-in that accepts any component object, theme
and well-formed function call (the processor checks components against
the catalog each surface actually uses).



    





  
    Callbacks
  


    
      
        compatible_catalog_versions()

      


    


    
      
        document_version()

      


    


    
      
        extract_operations(action, message)

      


    


    
      
        prepare_message(map)

      


    


    
      
        valid_actions()

      


    


    
      
        version()

      


    





  
    Functions
  


    
      
        __using__(opts)

      


        The version adapter behaviour. All callbacks are pure.



    


    
      
        extract(adapter, payload, opts \\ [])

      


        Extracts canonical operations from a raw payload using adapter.



    





      


      
        Types


        


  
    
      
    
    
      opts()


        (since 0.1.0)


        
          
        

    

  


  

      

          @type opts() :: keyword()


      


Adapter options: :catalog binds the catalog schema the envelope's
catalog.json references resolve against — a catalog schema map, or
:permissive for a stand-in that accepts any component object, theme
and well-formed function call (the processor checks components against
the catalog each surface actually uses).

  


        

      

      
        Callbacks


        


  
    
      
    
    
      compatible_catalog_versions()


        (since 0.1.0)


        
          
        

    

  


  

      

          @callback compatible_catalog_versions() :: MapSet.t(String.t())


      



  



  
    
      
    
    
      document_version()


        (since 0.1.0)


        
          
        

    

  


  

      

          @callback document_version() :: String.t()


      



  



  
    
      
    
    
      extract_operations(action, message)


        (since 0.1.0)


        
          
        

    

  


  

      

          @callback extract_operations(action :: String.t(), message :: map()) :: [
  A2UICore.Message.Operation.t()
]


      



  



  
    
      
    
    
      prepare_message(map)


        (since 0.1.0)


        
          
        

    

  


  

      

          @callback prepare_message(map()) :: map()


      



  



  
    
      
    
    
      valid_actions()


        (since 0.1.0)


        
          
        

    

  


  

      

          @callback valid_actions() :: [String.t()]


      



  



  
    
      
    
    
      version()


        (since 0.1.0)


        
          
        

    

  


  

      

          @callback version() :: String.t()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      __using__(opts)


        (since 0.1.0)

        (macro)


        
          
        

    

  


  

The version adapter behaviour. All callbacks are pure.

  



    

  
    
      
    
    
      extract(adapter, payload, opts \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec extract(module(), term(), opts()) ::
  {:ok, [A2UICore.Message.Operation.t()]} | {:error, A2UICore.Error.t()}


      


Extracts canonical operations from a raw payload using adapter.
Returns {:ok, operations} or {:error, error}.

  


        

      


  

    
A2UICore.Message.AdapterRegistry 
    



      
Resolves version adapters from version strings and raw payloads — a
faithful port of the reference VersionAdapterFactory, including
its error detail paths (messages.0.version, …).
v0.8 is not supported by this implementation: a version of v0.8 (or
a payload using the legacy v0.8 action keys) resolves to an
UNSUPPORTED_VERSION error rather than an adapter.

      


      
        Summary


  
    Functions
  


    
      
        all_known_actions()

      


        All action keys known across the protocol family — including the
legacy v0.8 keys, which this implementation lists (so the
"action not supported in this version" error stays faithful to the
reference) but does not implement.



    


    
      
        get_adapter(version)

      


        Resolves the adapter module for a version designator.



    


    
      
        resolve_from_payload(payload)

      


        Resolves the adapter directly from a raw payload (a message map, a
list of messages, or a {"messages": [...]} wrapper).



    





      


      
        Functions


        


  
    
      
    
    
      all_known_actions()


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec all_known_actions() :: MapSet.t(String.t())


      


All action keys known across the protocol family — including the
legacy v0.8 keys, which this implementation lists (so the
"action not supported in this version" error stays faithful to the
reference) but does not implement.

  



  
    
      
    
    
      get_adapter(version)


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


Resolves the adapter module for a version designator.
Accepts v0.9, 0.9, v0.9.1, v1.0, 1.0, v1_0 … via
canonicalization. Returns {:ok, module} or {:error, error}
(category :validation) for unsupported versions such as v0.8 or
v99.0.

  



  
    
      
    
    
      resolve_from_payload(payload)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec resolve_from_payload(term()) :: {:ok, module()} | {:error, A2UICore.Error.t()}


      


Resolves the adapter directly from a raw payload (a message map, a
list of messages, or a {"messages": [...]} wrapper).
Sniffing order (faithful to the reference):
	non-list/map payloads are rejected (invalid_payload_type),
	an empty list is rejected (empty_payload),
	{"messages": [...]} wrappers recurse into the list,
	lists resolve via their first item,
	the item must be a map (invalid_payload_type),
	a string version resolves the adapter (type_mismatch when
present but not a string); a missing version falls back to the
legacy v0.8 action keys — which this implementation reports as
unsupported — and otherwise fails with missing_field.

All failures carry a detail at path messages.{index}.version.

  


        

      


  

    
A2UICore.Message.Operation 
    



      
Version-neutral operations: what A2UICore.Message.decode/2 returns
and A2UICore.Processor.apply_operations/3 applies.
Adapters (A2UICore.Message.Adapter) normalize wire envelopes into
these structs; every later stage (surface lifecycle, data model,
RPC) works only against them. Field names mirror the wire (surfaceId
→ surface_id), and the version-specific edge cases are smoothed out
at construction:
	v0.9.x updateDataModel may omit value (delete) — value is
nil either way; v1.0's explicit null and v0.9's omission are
the same canonical op.
	v1.0 createSurface may inline components and dataModel;
the v1.0 adapter expands those into separate
update_components/update_data_model ops after the
create_surface op, exactly like the reference implementation.
	v0.9.x carries theme through to the surface; v1.0 drops it.


      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        action(arg1)

      


        The canonical action key of an operation (matching the wire's
message-type keys).



    





      


      
        Types


        


  
    
      
    
    
      t()


        (since 0.1.0)


        
          
        

    

  


  

      

          @type t() ::
  A2UICore.Message.Operation.CreateSurface.t()
  | A2UICore.Message.Operation.UpdateComponents.t()
  | A2UICore.Message.Operation.UpdateDataModel.t()
  | A2UICore.Message.Operation.DeleteSurface.t()
  | A2UICore.Message.Operation.CallRendererFunction.t()
  | A2UICore.Message.Operation.AgentFunctionResponse.t()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      action(arg1)


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


The canonical action key of an operation (matching the wire's
message-type keys).

  


        

      


  

    
A2UICore.Message.Operation.AgentFunctionResponse 
    



      
An agentFunctionResponse message (v1.0): the agent's answer to the
renderer's call function_call_id, either a value or an error
map with "code" and "message".

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()


        (since 0.1.0)


        
          
        

    

  


  

      

          @type t() :: %A2UICore.Message.Operation.AgentFunctionResponse{
  error: %{optional(String.t()) => term()} | nil,
  function_call_id: String.t(),
  value: term() | nil,
  version: String.t()
}


      



  


        

      


  

    
A2UICore.Message.Operation.CallRendererFunction 
    



      
A callRendererFunction message (v1.0): the agent asks the renderer
to run function call with args, from the catalog catalog_id,
in the context of surface surface_id (or of no surface when nil).
The answer must carry function_call_id.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()


        (since 0.1.0)


        
          
        

    

  


  

      

          @type t() :: %A2UICore.Message.Operation.CallRendererFunction{
  args: map(),
  call: String.t(),
  catalog_id: String.t() | nil,
  function_call_id: String.t(),
  surface_id: String.t() | nil,
  version: String.t()
}


      



  


        

      


  

    
A2UICore.Message.Operation.CreateSurface 
    



      
A createSurface message: a new surface, the catalog it uses
(catalog_id) and whether the renderer sends its data model back
(send_data_model). theme is kept for v0.9 messages only. A v1.0
message may carry the surface's first components and data_model.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()


        (since 0.1.0)


        
          
        

    

  


  

      

          @type t() :: %A2UICore.Message.Operation.CreateSurface{
  catalog_id: String.t() | nil,
  components: [map()] | nil,
  data_model: term() | nil,
  root: String.t() | nil,
  send_data_model: boolean(),
  surface_id: String.t(),
  theme: term() | nil,
  version: String.t() | nil
}


      



  


        

      


  

    
A2UICore.Message.Operation.DeleteSurface 
    



      
A deleteSurface message.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()


        (since 0.1.0)


        
          
        

    

  


  

      

          @type t() :: %A2UICore.Message.Operation.DeleteSurface{surface_id: String.t()}


      



  


        

      


  

    
A2UICore.Message.Operation.UpdateComponents 
    



      
An updateComponents message: components to add to a surface or
replace in it, as the wire maps.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()


        (since 0.1.0)


        
          
        

    

  


  

      

          @type t() :: %A2UICore.Message.Operation.UpdateComponents{
  components: [map()],
  surface_id: String.t()
}


      



  


        

      


  

    
A2UICore.Message.Operation.UpdateDataModel 
    



      
An updateDataModel message: value written at path (the root by
default) of a surface's data model. A nil value deletes.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()


        (since 0.1.0)


        
          
        

    

  


  

      

          @type t() :: %A2UICore.Message.Operation.UpdateDataModel{
  path: String.t(),
  surface_id: String.t(),
  value: term()
}


      



  


        

      


  

    
A2UICore.Message.RendererToAgent 
    



      
Builders for the messages a renderer sends to the agent
(renderer_to_agent.json):
	action/2 — a user action on a component;
	error/3 — a renderer-side error, about a surface or a function call;
	call_agent_function/4 — the renderer asks the agent to run a
function (v1.0);
	function_response/3 — the result of an agent's callRendererFunction
(v1.0).

Every builder returns the wire map, version included (:version,
"v1.0" unless given), ready to be encoded by a transport.
iex> A2UICore.Message.RendererToAgent.function_response("call-1", {:ok, 42})
%{
  "version" => "v1.0",
  "rendererFunctionResponse" => %{"functionCallId" => "call-1", "value" => 42}
}

      


      
        Summary


  
    Functions
  


    
      
        action(event, options \\ [])

      


        An action message carrying event, the map
A2UICore.State.Surface.dispatch_action/4 returns.



    


    
      
        call_agent_function(surface_id, function_call_id, call, options \\ [])

      


        A callAgentFunction message: the renderer asks the agent to run
call (a function call object, "@call"/"catalogId"/"args").



    


    
      
        error(code, message, options \\ [])

      


        An error message. Options: :surface_id, :function_call_id and
:path, each included when present, and :version.



    


    
      
        function_response(function_call_id, outcome, options \\ [])

      


        A rendererFunctionResponse message: {:ok, value} for a result
(value is always present, nil for a void function) or
{:error, code, message}.



    





      


      
        Functions


        


    

  
    
      
    
    
      action(event, options \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec action(map(), keyword()) :: map()


      


An action message carrying event, the map
A2UICore.State.Surface.dispatch_action/4 returns.

  



    

  
    
      
    
    
      call_agent_function(surface_id, function_call_id, call, options \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


A callAgentFunction message: the renderer asks the agent to run
call (a function call object, "@call"/"catalogId"/"args").

  



    

  
    
      
    
    
      error(code, message, options \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


An error message. Options: :surface_id, :function_call_id and
:path, each included when present, and :version.
The schema requires a validation error (VALIDATION_FAILED,
UNALLOWED_PARENT, UNALLOWED_CHILD) to carry surfaceId and path,
and any other error to carry exactly one of surfaceId and
functionCallId.

  



    

  
    
      
    
    
      function_response(function_call_id, outcome, options \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


A rendererFunctionResponse message: {:ok, value} for a result
(value is always present, nil for a void function) or
{:error, code, message}.

  


        

      


  

    
A2UICore.Catalog 
    



      
A versioned set of component and function definitions: the model of a
catalog document.
from_json/2 reads a document into the model and to_json/2 writes it
back, so from_json(document) |> to_json() equals the document (apart
from components and functions its anyComponent / anyFunction
unions leave out). Each component and function keeps its schema as
written, with its allOf mixins and references; the catalog keeps the
document's top-level fields. Two derived views are computed when a
catalog is built:
	validation_schema/1 (also the :schema field) — the
self-contained JSON Schema messages are validated against
(A2UICore.Catalog.ValidationSchema): components flattened,
common types bundled, every reference local;
	resolved_component_schema/2 and resolved_function_schema/2 —
an entry's schema with references to the catalog's own $defs and
to peer catalogs written inline, references to common types kept.

Peer catalogs
A catalog may reuse definitions of a catalog it holds, its peer,
through an external $ref such as
simplified_catalog_v1_0.json#/components/Text. with_peer_catalogs/2
returns a copy linked to peers, and link_catalogs/2 links a set of
catalogs to one another; a reference that names no peer stays as
written, so validating against it fails.
Loading rules
	a catalogId must be known (option or document); the protocol
version defaults to the document's protocolVersion, else 0.9;
	components maps names to schema objects; functions is a map of
name to definition or a list of %{"name" => …} definitions;
	$defs.anyComponent / $defs.anyFunction, when they list
#/components/X / #/functions/X references, restrict the
catalog to those names;
	from v1.0 on, component, property, function and argument names
must be UAX #31 identifiers (no @ prefix: that namespace belongs
to system functions);
	the theme is read from a top-level theme, else $defs.theme.

Failures are {:error, %A2UICore.Error{category: :catalog}}.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        common_definitions(version)

      


        The $defs of the protocol version's common_types.json, with
cross-document references made local. Empty for an unsupported
version.



    


    
      
        copy_with(catalog, options \\ [])

      


        A copy of catalog for catalog transformers. Options: :components
and :functions (the copy's entries; default: this catalog's) and
:defs (its own $defs; default: this catalog's, without those only
dropped entries referenced). An authored anyComponent /
anyFunction union no longer describes changed entries, so it is
listed from them instead.



    


    
      
        cross_document?(catalog)

      


        Whether the catalog document has a $ref that may name a peer
catalog.



    


    
      
        derive(catalog, catalog_id, options \\ [])

      


        Returns a copy of catalog under another id, optionally without its
functions (functions: false).



    


    
      
        from_json(document, options \\ [])

      


        Builds a catalog from a catalog document: a map, or a
Jason.OrderedObject (Jason.decode(text, objects: :ordered_objects)),
whose key order then orders the components and functions, as the
anyComponent / anyFunction unions of the validation schema list
them. A map's entries are ordered by name.



    


    
      
        from_json!(document, options \\ [])

      


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



    


    
      
        get_component(catalog, name)

      


        Looks a component up by name.



    


    
      
        get_function(catalog, name)

      


        Looks a function up by name. As in the reference, a name that differs
from a declared one only in the case of its first letter also matches.



    


    
      
        inline_refs(catalog, node, root, options \\ [])

      


        Writes the local references of node (resolved in root, usually the
catalog's document) and its references into the catalog's peers
inline, keeping references to common types. A prompt uses this to find
the common types a catalog reaches through its peers.



    


    
      
        link_catalogs(catalogs, extra_peers \\ [])

      


        The catalogs linked to one another for cross-catalog references: each
catalog with a reference into another document is replaced by a copy
whose peers are extra_peers followed by the other catalogs; the
others are returned unchanged.



    


    
      
        new(catalog_id, protocol_version, options \\ [])

      


        Assembles a catalog from parts (a catalog defined in code).



    


    
      
        new!(catalog_id, protocol_version, options \\ [])

      


        Like new/3, raising A2UICore.Error on failure.



    


    
      
        put_implementations(catalog, implementations)

      


        Attaches function implementations by name. Names the catalog does
not declare are ignored.



    


    
      
        put_system_functions(catalog, functions)

      


        Adds functions the runtime supplies (system functions such as
@index), replacing any of the same name. They are evaluated like the
catalog's own but are not part of its document or validation schema.



    


    
      
        ref_spec(catalog, name)

      


        The child-reference analysis of a component, or nil for an unknown
one.



    


    
      
        resolved_component_schema(catalog, name)

      


        A component's schema with references to the catalog's own $defs and
to peers written inline, or nil for an unknown component.



    


    
      
        resolved_function_schema(catalog, name)

      


        A function's schema with references resolved (see
resolved_component_schema/2), or nil.



    


    
      
        resolved_theme_schema(catalog)

      


        The theme schema with references resolved.



    


    
      
        to_json(catalog, options \\ [])

      


        The catalog document, with references left as written: common types
stay external (common_types.json#/$defs/X) and nothing is bundled.
For the schema messages validate against, see validation_schema/1.



    


    
      
        to_schema(catalog)

      


        The self-contained catalog schema document; see validation_schema/1.



    


    
      
        v1?(catalog)

      


        Whether the catalog's protocol version is v1.0 or later.



    


    
      
        validation_schema(catalog)

      


        The self-contained schema messages validate against.



    


    
      
        with_peer_catalogs(catalog, peers)

      


        A copy of catalog that resolves cross-catalog references into
peers, after the peers it already has (without duplicates). For a
peer derived from another catalog by copy_with/2 (a pruned catalog),
the catalog it was derived from comes first, so references to entries
pruned from it still resolve. Returns catalog itself when peers
adds none.



    





      


      
        Types


        


  
    
      
    
    
      t()


        (since 0.1.0)


        
          
        

    

  


  

      

          @type t() :: %A2UICore.Catalog{
  catalog_id: String.t(),
  common_types_uri: String.t(),
  component_order: [String.t()],
  components: %{optional(String.t()) => A2UICore.Catalog.Component.t()},
  declared_protocol_version: String.t() | nil,
  declares_catalog_id: boolean(),
  declares_components: boolean(),
  defs: map(),
  description: String.t() | nil,
  document_order: Jason.OrderedObject.t() | nil,
  extras: map(),
  function_order: [String.t()],
  functions: %{optional(String.t()) => A2UICore.Catalog.Function.t()},
  functions_form: :map | :list | nil,
  instructions: String.t() | nil,
  layout: map(),
  linked_from: t() | nil,
  peers: [t()],
  protocol_version: String.t(),
  ref_specs: %{optional(String.t()) => A2UICore.Catalog.RefSpec.t()},
  resolved: map(),
  schema: map(),
  schema_dialect: String.t() | nil,
  schema_id: String.t() | nil,
  source: t() | nil,
  theme: map(),
  theme_location: String.t() | nil,
  title: String.t() | nil,
  union_defs: %{optional(String.t()) => map() | nil} | nil
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      common_definitions(version)


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


The $defs of the protocol version's common_types.json, with
cross-document references made local. Empty for an unsupported
version.

  



    

  
    
      
    
    
      copy_with(catalog, options \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec copy_with(t(), keyword()) :: t()


      


A copy of catalog for catalog transformers. Options: :components
and :functions (the copy's entries; default: this catalog's) and
:defs (its own $defs; default: this catalog's, without those only
dropped entries referenced). An authored anyComponent /
anyFunction union no longer describes changed entries, so it is
listed from them instead.

  



  
    
      
    
    
      cross_document?(catalog)


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


Whether the catalog document has a $ref that may name a peer
catalog.

  



    

  
    
      
    
    
      derive(catalog, catalog_id, options \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


Returns a copy of catalog under another id, optionally without its
functions (functions: false).

  



    

  
    
      
    
    
      from_json(document, options \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec from_json(map() | Jason.OrderedObject.t(), keyword()) ::
  {:ok, t()} | {:error, A2UICore.Error.t()}


      


Builds a catalog from a catalog document: a map, or a
Jason.OrderedObject (Jason.decode(text, objects: :ordered_objects)),
whose key order then orders the components and functions, as the
anyComponent / anyFunction unions of the validation schema list
them. A map's entries are ordered by name.
Options: :catalog_id and :protocol_version take precedence over
the document's catalogId / protocolVersion.

  



    

  
    
      
    
    
      from_json!(document, options \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec from_json!(map() | Jason.OrderedObject.t(), keyword()) :: t()


      


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

  



  
    
      
    
    
      get_component(catalog, name)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec get_component(t(), term()) :: A2UICore.Catalog.Component.t() | nil


      


Looks a component up by name.

  



  
    
      
    
    
      get_function(catalog, name)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec get_function(t(), term()) :: A2UICore.Catalog.Function.t() | nil


      


Looks a function up by name. As in the reference, a name that differs
from a declared one only in the case of its first letter also matches.

  



    

  
    
      
    
    
      inline_refs(catalog, node, root, options \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec inline_refs(t(), term(), map(), keyword()) :: term()


      


Writes the local references of node (resolved in root, usually the
catalog's document) and its references into the catalog's peers
inline, keeping references to common types. A prompt uses this to find
the common types a catalog reaches through its peers.
With ordered: true the peers' documents are read as
to_json(peer, ordered: true), so that a node read from an ordered
document keeps its key order wherever it is inlined.

  



    

  
    
      
    
    
      link_catalogs(catalogs, extra_peers \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec link_catalogs([t()], [t()]) :: [t()]


      


The catalogs linked to one another for cross-catalog references: each
catalog with a reference into another document is replaced by a copy
whose peers are extra_peers followed by the other catalogs; the
others are returned unchanged.

  



    

  
    
      
    
    
      new(catalog_id, protocol_version, options \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


Assembles a catalog from parts (a catalog defined in code).
Options: :components and :functions (lists of
A2UICore.Catalog.Component / A2UICore.Catalog.Function), :theme
(a schema), :instructions, :defs (the catalog's own $defs).

  



    

  
    
      
    
    
      new!(catalog_id, protocol_version, options \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


Like new/3, raising A2UICore.Error on failure.

  



  
    
      
    
    
      put_implementations(catalog, implementations)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec put_implementations(t(), %{
  optional(String.t()) => A2UICore.Catalog.Function.execute()
}) :: t()


      


Attaches function implementations by name. Names the catalog does
not declare are ignored.

  



  
    
      
    
    
      put_system_functions(catalog, functions)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec put_system_functions(t(), [A2UICore.Catalog.Function.t()]) :: t()


      


Adds functions the runtime supplies (system functions such as
@index), replacing any of the same name. They are evaluated like the
catalog's own but are not part of its document or validation schema.

  



  
    
      
    
    
      ref_spec(catalog, name)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec ref_spec(t(), String.t()) :: A2UICore.Catalog.RefSpec.t() | nil


      


The child-reference analysis of a component, or nil for an unknown
one.

  



  
    
      
    
    
      resolved_component_schema(catalog, name)


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


A component's schema with references to the catalog's own $defs and
to peers written inline, or nil for an unknown component.

  



  
    
      
    
    
      resolved_function_schema(catalog, name)


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


A function's schema with references resolved (see
resolved_component_schema/2), or nil.

  



  
    
      
    
    
      resolved_theme_schema(catalog)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec resolved_theme_schema(t()) :: map()


      


The theme schema with references resolved.

  



    

  
    
      
    
    
      to_json(catalog, options \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec to_json(t(), keyword()) :: map() | Jason.OrderedObject.t()


      


The catalog document, with references left as written: common types
stay external (common_types.json#/$defs/X) and nothing is bundled.
For the schema messages validate against, see validation_schema/1.
With ordered: true the objects of the document are
Jason.OrderedObjects, so that Jason.encode!/1 writes it in the
reference's key order: the top-level fields in a fixed order, and what
was read from a document decoded with objects: :ordered_objects in
that document's order.

  



  
    
      
    
    
      to_schema(catalog)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec to_schema(t()) :: map()


      


The self-contained catalog schema document; see validation_schema/1.

  



  
    
      
    
    
      v1?(catalog)


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


Whether the catalog's protocol version is v1.0 or later.

  



  
    
      
    
    
      validation_schema(catalog)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec validation_schema(t()) :: map()


      


The self-contained schema messages validate against.

  



  
    
      
    
    
      with_peer_catalogs(catalog, peers)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec with_peer_catalogs(t(), [t()]) :: t()


      


A copy of catalog that resolves cross-catalog references into
peers, after the peers it already has (without duplicates). For a
peer derived from another catalog by copy_with/2 (a pruned catalog),
the catalog it was derived from comes first, so references to entries
pruned from it still resolve. Returns catalog itself when peers
adds none.

  


        

      


  

    
A2UICore.Catalog.Basic 
    



      
The basic catalog of a protocol version, ready to evaluate.
The catalog document is the vendored published one
(A2UICore.Schema.Source.catalog/2); the functions it declares get
their implementations from A2UICore.Functions.Basic, plus the
runtime's system functions (@index in v1.0).
declared/1 is the catalog without implementations — the schema an
agent works with. Only that data is cached; catalog/2 attaches the
implementations on every call, so no closures outlive a code reload.

      


      
        Summary


  
    Functions
  


    
      
        catalog(version, options \\ [])

      


        The basic catalog for version ("v0.9", "v0.9.1" or "v1.0"),
with its functions implemented.



    


    
      
        declared(version)

      


        The basic catalog for version as published: components and function
schemas, no implementations.



    


    
      
        implement(catalog, version, options \\ [])

      


        Attaches the basic functions' implementations and the system functions
of version to a catalog that declares them (the basic catalog, or one
derived from it). Functions the catalog does not declare are ignored.



    





      


      
        Functions


        


    

  
    
      
    
    
      catalog(version, options \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec catalog(String.t(), keyword()) :: A2UICore.Catalog.t()


      


The basic catalog for version ("v0.9", "v0.9.1" or "v1.0"),
with its functions implemented.
Options: :formatter — an A2UICore.Formatter module for the
locale-sensitive functions.

  



  
    
      
    
    
      declared(version)


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


The basic catalog for version as published: components and function
schemas, no implementations.

  



    

  
    
      
    
    
      implement(catalog, version, options \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec implement(A2UICore.Catalog.t(), String.t(), keyword()) :: A2UICore.Catalog.t()


      


Attaches the basic functions' implementations and the system functions
of version to a catalog that declares them (the basic catalog, or one
derived from it). Functions the catalog does not declare are ignored.
Options: as for catalog/2.

  


        

      


  

    
A2UICore.Catalog.Component 
    



      
A component a catalog declares: the name a message uses and its JSON
Schema as the catalog document writes it (with its allOf mixins and
references), plus the v1.0 composition constraints (allowedParents,
allowedChildren).
:from_document says the schema was read from a catalog document, so
A2UICore.Catalog.to_json/1 writes it back exactly; for a component
defined in code, local references to common types point at the
common types document instead.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        from_schema(name, schema, options \\ [])

      


        Builds a component from a catalog document entry.



    





      


      
        Types


        


  
    
      
    
    
      t()


        (since 0.1.0)


        
          
        

    

  


  

      

          @type t() :: %A2UICore.Catalog.Component{
  allowed_children: [String.t()] | nil,
  allowed_parents: [String.t()] | nil,
  from_document: boolean(),
  name: String.t(),
  schema: map()
}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      from_schema(name, schema, options \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


Builds a component from a catalog document entry.
Options: from_document: true marks a schema read from a document.

  


        

      


  

    
A2UICore.Catalog.Function 
    



      
A function a catalog declares: its schema plus, when the catalog can
evaluate it, an implementation.
	:name — the name a call uses (formatString, @index).
	:schema — the function's definition as the catalog document
writes it (a call schema with call/@call and args), or, for
a function defined in code, possibly just the schema of its
args.
	:return_type — "string", "number", "boolean", "object",
"array", "any" or "void", when declared (a top-level
returnType, or the returnType constant of a v0.9 call schema);
nil means "any".
	:allowed_callers — "rendererOnly", "agentOnly" or
"rendererOrAgent"; nil when the catalog omits it, which the
protocol defines as "rendererOnly" (v1.0).
	:requires_user_activation — v1.0.
	:description — the definition's description.
	:is_definition — whether :schema is the whole catalog entry;
nil infers it from the schema's shape.
	:from_document — whether the schema was read from a catalog
document (see A2UICore.Catalog.Component).
	:execute — nil for a schema-only function, else a function of
(args, context) returning {:ok, value}, {:ok, value, effects}
or {:error, A2UICore.Error.t()}. args are already resolved;
context is the A2UICore.Resolution.DataContext of the call.


      


      
        Summary


  
    Types
  


    
      
        effects()

      


    


    
      
        execute()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        declared_return_type(arg1)

      


        The return type a catalog entry declares, or nil: a top-level
returnType (v1.0 and the v0.9 list form) or the const of the
call's returnType property (the v0.9 map form).



    


    
      
        definition?(function)

      


        Whether the function's schema is its whole catalog entry rather than
the schema of its args: :is_definition when set, else a call
schema (properties naming call, @call or args) or one that
declares a keyword only entries write (returnType, …).



    


    
      
        from_schema(name, schema, options \\ [])

      


        Builds a function from a catalog document entry (schema is the
function's schema object).



    


    
      
        with_execute(function, execute)

      


        Attaches an implementation.



    





      


      
        Types


        


  
    
      
    
    
      effects()


        (since 0.1.0)


        
          
        

    

  


  

      

          @type effects() :: [A2UICore.Resolution.DataContext.effect()]


      



  



  
    
      
    
    
      execute()


        (since 0.1.0)


        
          
        

    

  


  

      

          @type execute() :: (map(), A2UICore.Resolution.DataContext.t() | nil ->
                {:ok, term()}
                | {:ok, term(), effects()}
                | {:error, A2UICore.Error.t()})


      



  



  
    
      
    
    
      t()


        (since 0.1.0)


        
          
        

    

  


  

      

          @type t() :: %A2UICore.Catalog.Function{
  allowed_callers: String.t() | nil,
  description: String.t() | nil,
  execute: execute() | nil,
  from_document: boolean(),
  is_definition: boolean() | nil,
  name: String.t(),
  requires_user_activation: boolean() | nil,
  return_type: String.t() | nil,
  schema: map()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      declared_return_type(arg1)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec declared_return_type(map()) :: term()


      


The return type a catalog entry declares, or nil: a top-level
returnType (v1.0 and the v0.9 list form) or the const of the
call's returnType property (the v0.9 map form).

  



  
    
      
    
    
      definition?(function)


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


Whether the function's schema is its whole catalog entry rather than
the schema of its args: :is_definition when set, else a call
schema (properties naming call, @call or args) or one that
declares a keyword only entries write (returnType, …).

  



    

  
    
      
    
    
      from_schema(name, schema, options \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec from_schema(String.t(), map(), execute() | nil | keyword()) :: t()


      


Builds a function from a catalog document entry (schema is the
function's schema object).
Options: :execute, and from_document: true for an entry read from
a document (which is then also a definition).

  



  
    
      
    
    
      with_execute(function, execute)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec with_execute(t(), execute()) :: t()


      


Attaches an implementation.

  


        

      


  

    
A2UICore.Catalog.RefSpec 
    



      
Which properties of a component refer to other components, and how to
pull those references out of a component's properties.
A spec has three parts, mirroring the reference ComponentRefSpec:
	single — properties holding one child (child, contentChild),
	list — properties holding many children (children, tabs),
	nested — for list properties whose items are objects, the keys
inside each item that hold the child (tabs → child).

extract/2 returns {component_id, property_path} pairs. Property
paths are the reference's: "child", "children[0]",
"children.componentId" (a template), "tabs[1].child".
Specs are derived from catalog schemas by
A2UICore.Catalog.ReferenceMap; a surface keeps one per component
type.
Objects are traversed in sorted key order, so when a value holds
several references the order is deterministic (the reference follows
JSON insertion order).
iex> spec = A2UICore.Catalog.RefSpec.new(single: ["child"], list: ["children"])
iex> A2UICore.Catalog.RefSpec.extract(spec, %{"child" => "a", "children" => ["b", "c"]})
[{"a", "child"}, {"b", "children[0]"}, {"c", "children[1]"}]

      


      
        Summary


  
    Types
  


    
      
        child_ref()

      


        A child reference: the referenced component id and the property path it came from.



    


    
      
        t()

      


    





  
    Functions
  


    
      
        child_prop?(ref_spec, key)

      


        True when key is a configured child property.



    


    
      
        empty?(ref_spec)

      


        True when the spec names no child properties at all.



    


    
      
        extract(spec, props)

      


        Extracts {component_id, property_path} pairs from a component's
props according to the spec: single properties first, then list
properties.



    


    
      
        from_value(value)

      


        Extracts {component_id, relative_path} pairs from one property value
(a component id, a {child: id} / {componentId: id, path: …} object,
a list of those, or an object with nested child slots).



    


    
      
        new(options \\ [])

      


        Builds a spec. Options: :single and :list (lists of property
names) and :nested (%{list_property => [item_key]}).



    





      


      
        Types


        


  
    
      
    
    
      child_ref()


        (since 0.1.0)


        
          
        

    

  


  

      

          @type child_ref() :: {component_id :: String.t(), property_path :: String.t()}


      


A child reference: the referenced component id and the property path it came from.

  



  
    
      
    
    
      t()


        (since 0.1.0)


        
          
        

    

  


  

      

          @type t() :: %A2UICore.Catalog.RefSpec{
  list: MapSet.t(String.t()),
  nested: %{optional(String.t()) => MapSet.t(String.t())},
  single: MapSet.t(String.t())
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      child_prop?(ref_spec, key)


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


True when key is a configured child property.

  



  
    
      
    
    
      empty?(ref_spec)


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


True when the spec names no child properties at all.

  



  
    
      
    
    
      extract(spec, props)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec extract(t(), map()) :: [child_ref()]


      


Extracts {component_id, property_path} pairs from a component's
props according to the spec: single properties first, then list
properties.

  



  
    
      
    
    
      from_value(value)


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


Extracts {component_id, relative_path} pairs from one property value
(a component id, a {child: id} / {componentId: id, path: …} object,
a list of those, or an object with nested child slots).
iex> A2UICore.Catalog.RefSpec.from_value(%{"componentId" => "item", "path" => "/rows"})
[{"item", "componentId"}]
iex> A2UICore.Catalog.RefSpec.from_value([%{"child" => "x"}, "y"])
[{"x", "[0].child"}, {"y", "[1]"}]

  



    

  
    
      
    
    
      new(options \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec new(keyword()) :: t()


      


Builds a spec. Options: :single and :list (lists of property
names) and :nested (%{list_property => [item_key]}).

  


        

      


  

    
A2UICore.Catalog.ReferenceMap 
    



      
Derives, from a catalog's component schemas, which properties are
child references — the data A2UICore.Catalog.RefSpec extracts from.
The analysis is a port of the reference analyze_child_ref_schema for
JSON Schema components. A property is a single child reference
when its schema is (or allOf/anyOf/oneOf-combines) a $ref to
ComponentId or Child; a list when it refs ChildList, carries
explicitList/template properties, or looks like a componentId +
path template. An array whose items are child references is a list,
and an array of objects with child-reference properties is a list
with nested item keys (tabs[].child).
Local #/… references are followed through the component's own
$defs and the enclosing catalog document, with cycle protection.
References to other documents (common_types.json#/…) are recognised
by name only and not followed.

      


      
        Summary


  
    Functions
  


    
      
        analyze(schema, catalog \\ nil)

      


        Analyses one component schema. catalog is the enclosing catalog
document used to resolve #/… references that leave the component.



    


    
      
        build(catalog)

      


        Builds %{component_name => RefSpec} for every component of a catalog
document (%{"components" => %{name => schema}, "$defs" => …}).



    





      


      
        Functions


        


    

  
    
      
    
    
      analyze(schema, catalog \\ nil)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec analyze(term(), map() | nil) :: A2UICore.Catalog.RefSpec.t()


      


Analyses one component schema. catalog is the enclosing catalog
document used to resolve #/… references that leave the component.

  



  
    
      
    
    
      build(catalog)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec build(map()) :: %{optional(String.t()) => A2UICore.Catalog.RefSpec.t()}


      


Builds %{component_name => RefSpec} for every component of a catalog
document (%{"components" => %{name => schema}, "$defs" => …}).

  


        

      


  

    
A2UICore.Formatter behaviour
    



      
Locale-sensitive formatting for the basic catalog's formatNumber,
formatCurrency, formatDate and pluralize functions.
a2ui_core carries no locale database. A2UICore.Formatter.Default
implements the en-US conventions the reference suites exercise and
uses them for every locale tag. A host that needs CLDR data for other
locales passes its own module (for example one backed by ex_cldr) as
the :formatter option when building a catalog's functions.
Every callback receives the requested BCP 47 :locale (or nil) in
opts; an implementation that does not know the locale should format
as en-US, as the reference does.

      


      
        Summary


  
    Types
  


    
      
        opts()

      


        Formatting options common to all callbacks.



    





  
    Callbacks
  


    
      
        currency(number, t, list)

      


        Formats a monetary amount in the ISO 4217 currency. :decimals
defaults to 2.



    


    
      
        date(arg1, t, opts)

      


        Formats a date-time with a TR35 style pattern (yyyy-MM-dd, MMM d,
hh:mm a, …).



    


    
      
        decimal(number, list)

      


        Formats a decimal number. :decimals fixes the fraction digit count
(default: up to three, trailing zeros dropped); :grouping toggles the
thousands separator.



    


    
      
        plural(number, opts)

      


        The CLDR plural category ("zero", "one", "two", "few", "many"
or "other") of number.



    





      


      
        Types


        


  
    
      
    
    
      opts()


        (since 0.1.0)


        
          
        

    

  


  

      

          @type opts() :: [{:locale, String.t() | nil}]


      


Formatting options common to all callbacks.

  


        

      

      
        Callbacks


        


  
    
      
    
    
      currency(number, t, list)


        (since 0.1.0)


        
          
        

    

  


  

      

          @callback currency(number(), String.t(),
  decimals: non_neg_integer(),
  grouping: boolean(),
  locale: String.t() | nil
) :: String.t()


      


Formats a monetary amount in the ISO 4217 currency. :decimals
defaults to 2.

  



  
    
      
    
    
      date(arg1, t, opts)


        (since 0.1.0)


        
          
        

    

  


  

      

          @callback date(DateTime.t() | NaiveDateTime.t(), String.t(), opts()) :: String.t()


      


Formats a date-time with a TR35 style pattern (yyyy-MM-dd, MMM d,
hh:mm a, …).

  



  
    
      
    
    
      decimal(number, list)


        (since 0.1.0)


        
          
        

    

  


  

      

          @callback decimal(number(),
  decimals: non_neg_integer() | nil,
  grouping: boolean(),
  locale: String.t() | nil
) :: String.t()


      


Formats a decimal number. :decimals fixes the fraction digit count
(default: up to three, trailing zeros dropped); :grouping toggles the
thousands separator.

  



  
    
      
    
    
      plural(number, opts)


        (since 0.1.0)


        
          
        

    

  


  

      

          @callback plural(number(), opts()) :: String.t()


      


The CLDR plural category ("zero", "one", "two", "few", "many"
or "other") of number.

  


        

      


  

    
A2UICore.Formatter.Default 
    



      
The built-in A2UICore.Formatter: en-US conventions for every locale.
Numbers follow CLDR's #,##0.### decimal pattern and ¤#,##0.00
currency pattern with round-half-even on the shortest decimal form of
the input (so 2.675 rounds to 2.68, as the reference's decimal
arithmetic does). Alphabetic currency symbols are separated from the
digits by U+00A0 (CHF 1,234.56), CLDR's currencySpacing.
iex> A2UICore.Formatter.Default.decimal(1234.567, decimals: 2)
"1,234.57"
iex> A2UICore.Formatter.Default.currency(99.99, "USD", [])
"$99.99"
iex> A2UICore.Formatter.Default.date(~U[2026-08-26 12:00:00Z], "MMM d, yyyy", [])
"Aug 26, 2026"
Date patterns are Unicode TR35 patterns: text in single quotes is
literal and '' is a quote.
iex> A2UICore.Formatter.Default.date(~U[2026-08-26 19:30:00Z], "EEEE 'at' h:mm a", [])
"Wednesday at 7:30 PM"

      




  

    
A2UICore.Functions.Basic 
    



      
Implementations of the basic catalog's functions.
implementations/2 returns %{name => execute} for a protocol
version; A2UICore.Catalog.Basic attaches them to the published
catalog document. Each execute takes the resolved arguments and the
A2UICore.Resolution.DataContext of the call and returns
{:ok, value} or {:error, %A2UICore.Error{category: :expression}}.
Version differences follow the reference:
	v0.9 validators (required, regex, length, numeric,
email) return booleans; v1.0 validators return a validation
result %{"valid" => boolean} (email adds code, message,
severity on failure);
	v1.0 and/or/not treat a map with a boolean "valid" as
true/false by validity; v0.9 treats it as an ordinary object;
	v1.0 resolves formatString interpolations with @path/@call.

Locale-sensitive formatting goes through A2UICore.Formatter
(:formatter option, default A2UICore.Formatter.Default).

      


      
        Summary


  
    Functions
  


    
      
        implementations(version, options \\ [])

      


        The function implementations of the basic catalog of version.



    





      


      
        Functions


        


    

  
    
      
    
    
      implementations(version, options \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec implementations(String.t(), keyword()) :: %{
  optional(String.t()) => A2UICore.Catalog.Function.execute()
}


      


The function implementations of the basic catalog of version.
Options: :formatter — an A2UICore.Formatter module.

  


        

      


  

    
A2UICore.Functions.System 
    



      
Functions the runtime supplies to every catalog: the @ namespace.
v1.0 defines @index, which evaluates to the iteration index of the
collection template being rendered (plus an optional offset).
Catalogs need not declare these; A2UICore.Catalog.Basic registers
them so a catalog can evaluate them.

      


      
        Summary


  
    Functions
  


    
      
        functions(version)

      


        The system functions available to a protocol version (none before
v1.0).



    


    
      
        index(args, context)

      


        Evaluates @index. Outside a collection scope with a context it is a
validation error; without any context it is just the offset.



    





      


      
        Functions


        


  
    
      
    
    
      functions(version)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec functions(String.t()) :: [A2UICore.Catalog.Function.t()]


      


The system functions available to a protocol version (none before
v1.0).

  



  
    
      
    
    
      index(args, context)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec index(map(), A2UICore.Resolution.DataContext.t() | nil) ::
  {:ok, integer()} | {:error, A2UICore.Error.t()}


      


Evaluates @index. Outside a collection scope with a context it is a
validation error; without any context it is just the offset.

  


        

      


  

    
A2UICore.State.Component 
    



      
One component instance on a surface: its id, catalog type, and
properties.
The wire form is a flat object — {"id": "title", "component": "Text", "text": "Hello"}. A Component splits that into id, type and
props (everything else), and tree/1 puts it back together.
A component optionally records the catalog_id it was created
against, so a surface holding components from several catalogs can
look up each one's schema and child-reference spec.
Child references are derived from a A2UICore.Catalog.RefSpec, which
the catalog supplies for the component's type (see
child_references/3).
iex> alias A2UICore.State.Component
iex> component = Component.from_wire(%{"id" => "c", "component" => "Card", "child" => "t"})
iex> {component.id, component.type, component.props}
{"c", "Card", %{"child" => "t"}}
iex> Component.tree(component)
%{"id" => "c", "component" => "Card", "child" => "t"}

      


      
        Summary


  
    Types
  


    
      
        info()

      


        What a catalog knows about a component type: the child-reference spec
and the composition constraints (nil or [] means unconstrained).



    


    
      
        t()

      


    





  
    Functions
  


    
      
        child_references(component, spec, known_ids \\ nil)

      


        The {child_id, property_path} pairs this component references.



    


    
      
        from_wire(wire, options \\ [])

      


        Builds a component from a wire object (id, component, and the
properties).



    


    
      
        new(id, type, props \\ %{}, options \\ [])

      


        Builds a component from its parts.



    


    
      
        tree(component)

      


        The wire object: the properties plus id and component.



    





      


      
        Types


        


  
    
      
    
    
      info()


        (since 0.1.0)


        
          
        

    

  


  

      

          @type info() :: %{
  optional(:ref_spec) => A2UICore.Catalog.RefSpec.t() | nil,
  optional(:allowed_parents) => [String.t()] | nil,
  optional(:allowed_children) => [String.t()] | nil
}


      


What a catalog knows about a component type: the child-reference spec
and the composition constraints (nil or [] means unconstrained).

  



  
    
      
    
    
      t()


        (since 0.1.0)


        
          
        

    

  


  

      

          @type t() :: %A2UICore.State.Component{
  catalog_id: String.t() | nil,
  id: String.t(),
  props: map(),
  type: String.t()
}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      child_references(component, spec, known_ids \\ nil)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec child_references(t(), A2UICore.Catalog.RefSpec.t() | nil, Enumerable.t() | nil) ::
  [
    A2UICore.Catalog.RefSpec.child_ref()
  ]


      


The {child_id, property_path} pairs this component references.
A catalog's spec is authoritative when it names child properties.
Without one (an unknown type, or a schema with no ComponentId /
ChildList references) the references are inferred from property
names and shapes: child, children, *Child, values holding a
componentId / child key, and — when known_ids is given — strings
naming a component on the surface.

  



    

  
    
      
    
    
      from_wire(wire, options \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec from_wire(map(), keyword()) :: t()


      


Builds a component from a wire object (id, component, and the
properties).

  



    

    

  
    
      
    
    
      new(id, type, props \\ %{}, options \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


Builds a component from its parts.

  



  
    
      
    
    
      tree(component)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec tree(t()) :: map()


      


The wire object: the properties plus id and component.

  


        

      


  

    
A2UICore.State.Components 
    



      
The set of components on a surface, keyed by id.
An immutable collection: every function returns a new value. Adding an
id that already exists is a :state error (replacing is put/2);
removing an absent id is a no-op, as in the reference.
Iteration (to_list/1, ids/1) is in sorted id order, which keeps
graph validation deterministic.
iex> alias A2UICore.State.{Component, Components}
iex> {:ok, set} = Components.new() |> Components.add(Component.new("root", "Column"))
iex> Components.has?(set, "root")
true
iex> {:error, error} = Components.add(set, Component.new("root", "Text"))
iex> error.message
"Component with id 'root' already exists."

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        add(set, component)

      


        Adds a component; an existing id is a :state error.



    


    
      
        from_list(components)

      


        Builds a set from components, the last one winning on a repeated id.



    


    
      
        get(components, id)

      


        The component with id, or nil.



    


    
      
        has?(components, id)

      


        Whether a component with id exists.



    


    
      
        ids(components)

      


        The component ids, sorted.



    


    
      
        new()

      


        An empty set.



    


    
      
        put(set, component)

      


        Adds or replaces a component.



    


    
      
        remove(set, id)

      


        Removes a component (an absent id is ignored).



    


    
      
        size(components)

      


        The number of components.



    


    
      
        to_list(components)

      


        The components, sorted by id.



    


    
      
        trees(set)

      


        The component wire objects, sorted by id.



    





      


      
        Types


        


  
    
      
    
    
      t()


        (since 0.1.0)


        
          
        

    

  


  

      

          @type t() :: %A2UICore.State.Components{
  items: %{optional(String.t()) => A2UICore.State.Component.t()}
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      add(set, component)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec add(t(), A2UICore.State.Component.t()) ::
  {:ok, t()} | {:error, A2UICore.Error.t()}


      


Adds a component; an existing id is a :state error.

  



  
    
      
    
    
      from_list(components)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec from_list([A2UICore.State.Component.t()]) :: t()


      


Builds a set from components, the last one winning on a repeated id.

  



  
    
      
    
    
      get(components, id)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec get(t(), String.t()) :: A2UICore.State.Component.t() | nil


      


The component with id, or nil.

  



  
    
      
    
    
      has?(components, id)


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


Whether a component with id exists.

  



  
    
      
    
    
      ids(components)


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


The component ids, sorted.

  



  
    
      
    
    
      new()


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec new() :: t()


      


An empty set.

  



  
    
      
    
    
      put(set, component)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec put(t(), A2UICore.State.Component.t()) :: t()


      


Adds or replaces a component.

  



  
    
      
    
    
      remove(set, id)


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


Removes a component (an absent id is ignored).

  



  
    
      
    
    
      size(components)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec size(t()) :: non_neg_integer()


      


The number of components.

  



  
    
      
    
    
      to_list(components)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec to_list(t()) :: [A2UICore.State.Component.t()]


      


The components, sorted by id.

  



  
    
      
    
    
      trees(set)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec trees(t()) :: [map()]


      


The component wire objects, sorted by id.

  


        

      


  

    
A2UICore.State.DataModel 
    



      
The reactive JSON data store behind a surface — an immutable port of
the reference DataModel (RFC 6901 pointers, auto-vivifying writes,
cascading change notifications).
The model is plain data: every write returns the new model together
with the notifications it caused, and the caller (a surface, a
LiveView, a test) decides how to deliver them. There are no processes
and no callbacks.
Reads
get/2 returns {:ok, value}, with nil for an absent path — an
absent path and an explicit null are indistinguishable there;
has_path?/2 tells them apart. Paths follow A2UICore.Pointer:
empty segments are dropped ("//a///b//" is "/a/b"), ~1 and ~0
unescape in that order, and __proto__, constructor and prototype
are rejected on read and write with a :data error. List elements
address by RFC 6901 numeric segments ("01" is not an index).
Writes
set/3 writes a value at a path, creating missing containers on the
way: a list when the next segment is numeric, an object otherwise.
Lists are padded with nil up to the written index (at most
10000). Writing nil deletes: an object key is removed, a list
slot becomes nil (the list keeps its length), and deleting a path
that does not exist is a no-op. Writing nil at the root resets the
model to %{}. A primitive root, or a primitive in the middle of a
path, cannot be written through.
Writes are atomic: on error the original model is untouched. (The
upstream Python SDK leaves partial writes behind.)
Subscriptions and notifications
subscribe/2 registers interest in a path and returns an id plus the
current value. A write notifies every subscription whose path equals,
contains, or lies under the written path — compared segment by
segment, so /foo is not under /foobar — and only when the value
at the subscribed path actually changed. A notification is
{subscription_id, normalized_path, new_value}, ordered by
subscription id.
iex> model = A2UICore.State.DataModel.new(%{"user" => %{"name" => "Ada"}})
iex> {:ok, model, id, "Ada"} = A2UICore.State.DataModel.subscribe(model, "/user/name")
iex> {:ok, model, [{^id, "/user/name", "Grace"}]} =
...>   A2UICore.State.DataModel.set(model, "/user/name", "Grace")
iex> A2UICore.State.DataModel.get(model, "/user")
{:ok, %{"name" => "Grace"}}

      


      
        Summary


  
    Types
  


    
      
        notification()

      


        A change notification: subscription, its normalized path, the new value.



    


    
      
        subscription_id()

      


        Identifies one subscription for unsubscribe/2 and notifications.



    


    
      
        t()

      


        A data model.



    





  
    Functions
  


    
      
        data(data_model)

      


        The whole value held by the model (what get(model, "/") returns).



    


    
      
        delete(model, path)

      


        Deletes the value at path; shorthand for set(model, path, nil).



    


    
      
        dispose(model)

      


        Detaches every subscription. The data is kept.



    


    
      
        get(data_model, path)

      


        Reads the value at path; {:ok, nil} when nothing is there.



    


    
      
        get!(model, path)

      


        Like get/2, raising A2UICore.Error on a bad path.



    


    
      
        has_path?(data_model, path)

      


        Whether path physically exists — distinguishes an explicit null
from a missing key. The root always exists.



    


    
      
        new(initial \\ nil)

      


        Creates a model holding initial (nil means an empty object).



    


    
      
        set(model, path, value)

      


        Writes value at path (nil deletes). Returns the new model and
the notifications the write caused, or an error leaving the model
untouched.



    


    
      
        subscribe(model, path)

      


        Subscribes to path. Returns the new model, the subscription id and
the value currently at the path.



    


    
      
        subscriptions(data_model)

      


        The subscribed paths, as {id, normalized_path} pairs.



    


    
      
        unsubscribe(model, id)

      


        Removes a subscription (unknown ids are ignored).



    





      


      
        Types


        


  
    
      
    
    
      notification()


        (since 0.1.0)


        
          
        

    

  


  

      

          @type notification() :: {subscription_id(), String.t(), term()}


      


A change notification: subscription, its normalized path, the new value.

  



  
    
      
    
    
      subscription_id()


        (since 0.1.0)


        
          
        

    

  


  

      

          @type subscription_id() :: pos_integer()


      


Identifies one subscription for unsubscribe/2 and notifications.

  



  
    
      
    
    
      t()


        (since 0.1.0)


        
          
        

    

  


  

      

          @type t() :: %A2UICore.State.DataModel{
  data: term(),
  next_id: pos_integer(),
  subscriptions: [%{id: pos_integer(), path: String.t(), tokens: [String.t()]}]
}


      


A data model.

  


        

      

      
        Functions


        


  
    
      
    
    
      data(data_model)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec data(t()) :: term()


      


The whole value held by the model (what get(model, "/") returns).

  



  
    
      
    
    
      delete(model, path)


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


Deletes the value at path; shorthand for set(model, path, nil).

  



  
    
      
    
    
      dispose(model)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec dispose(t()) :: t()


      


Detaches every subscription. The data is kept.

  



  
    
      
    
    
      get(data_model, path)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec get(t(), term()) :: {:ok, term()} | {:error, A2UICore.Error.t()}


      


Reads the value at path; {:ok, nil} when nothing is there.
Returns {:error, error} (category :data) for a path that is not a
string or contains a forbidden segment.

  



  
    
      
    
    
      get!(model, path)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec get!(t(), term()) :: term()


      


Like get/2, raising A2UICore.Error on a bad path.

  



  
    
      
    
    
      has_path?(data_model, path)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec has_path?(t(), term()) :: {:ok, boolean()} | {:error, A2UICore.Error.t()}


      


Whether path physically exists — distinguishes an explicit null
from a missing key. The root always exists.

  



    

  
    
      
    
    
      new(initial \\ nil)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec new(term()) :: t()


      


Creates a model holding initial (nil means an empty object).

  



  
    
      
    
    
      set(model, path, value)


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


Writes value at path (nil deletes). Returns the new model and
the notifications the write caused, or an error leaving the model
untouched.

  



  
    
      
    
    
      subscribe(model, path)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec subscribe(t(), term()) ::
  {:ok, t(), subscription_id(), term()} | {:error, A2UICore.Error.t()}


      


Subscribes to path. Returns the new model, the subscription id and
the value currently at the path.

  



  
    
      
    
    
      subscriptions(data_model)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec subscriptions(t()) :: [{subscription_id(), String.t()}]


      


The subscribed paths, as {id, normalized_path} pairs.

  



  
    
      
    
    
      unsubscribe(model, id)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec unsubscribe(t(), subscription_id()) :: t()


      


Removes a subscription (unknown ids are ignored).

  


        

      


  

    
A2UICore.State.Surface 
    



      
The state of one UI surface: its identity, catalog selection, theme,
data model and components.
A surface is plain data. Mutating operations return the updated
surface (and, where something observable happened, effects); nothing
is delivered by callback. The processor (A2UICore.Processor) is what
applies protocol messages to surfaces.
	:id — the surface id, unique within a group.
	:catalog_id — the default catalog's id (nil until resolved).
	:catalogs — %{catalog_id => catalog} available to the surface.
	:theme — theme properties (v0.9; empty under v1.0).
	:send_data_model — whether the renderer should attach this
surface's data model to outbound action messages.
	:root_id — the entry component, "root" by default.
	:data_model — an A2UICore.State.DataModel.
	:components — an A2UICore.State.Components.
	:version — the protocol version the surface was created under.
	:metadata — free-form host data, never sent on the wire.


      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        default_catalog(surface)

      


        The surface's default catalog, or nil when it has none.



    


    
      
        dispatch_action(surface, payload, source_component_id, now \\ DateTime.utc_now())

      


        Builds the action event a component interaction produces, or nil
when payload is not an action.



    


    
      
        dispose(surface)

      


        Releases the surface's resources: detaches data-model subscriptions.



    


    
      
        get_data(surface, path)

      


        Reads from the surface's data model; see A2UICore.State.DataModel.get/2.



    


    
      
        new(id, options \\ [])

      


        Creates a surface. Options: :catalog_id, :catalogs, :theme,
:send_data_model, :root_id, :data_model (a model or initial
data), :version, :metadata.



    


    
      
        protocol_version(surface)

      


        The surface's protocol version: its default catalog's, or, for a v1.0
surface without a default catalog, the version it was created under.



    


    
      
        put_components(surface, components)

      


        Replaces the surface's components.



    


    
      
        resolve_catalog(surface, catalog_id, subject \\ "Item")

      


        The catalog an item on the surface runs in: the one catalog_id
names (nil names none; an empty string names a catalog too), else
the default catalog. subject describes the item in the error, as in
"Function call 'formatString'".



    


    
      
        set_data(surface, path, value)

      


        Writes into the surface's data model; see A2UICore.State.DataModel.set/3.



    





      


      
        Types


        


  
    
      
    
    
      t()


        (since 0.1.0)


        
          
        

    

  


  

      

          @type t() :: %A2UICore.State.Surface{
  catalog_id: String.t() | nil,
  catalogs: %{optional(String.t()) => term()},
  components: A2UICore.State.Components.t(),
  data_model: A2UICore.State.DataModel.t(),
  id: String.t(),
  metadata: map(),
  root_id: String.t(),
  send_data_model: boolean(),
  theme: map(),
  version: String.t() | nil
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      default_catalog(surface)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec default_catalog(t()) :: A2UICore.Catalog.t() | nil


      


The surface's default catalog, or nil when it has none.

  



    

  
    
      
    
    
      dispatch_action(surface, payload, source_component_id, now \\ DateTime.utc_now())


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec dispatch_action(t(), term(), String.t(), DateTime.t()) :: map() | nil


      


Builds the action event a component interaction produces, or nil
when payload is not an action.
payload is either an action object (%{"name" => …, "context" => …})
or %{"event" => %{…}}, optionally carrying a "catalogId". The
event has name, surfaceId, sourceComponentId, timestamp
(RFC 3339, UTC), context (empty when absent or not an object) and,
when present, catalogId and userMessage.
now is the event time; it defaults to the current UTC time and is
a parameter so callers and tests can keep the core deterministic.
iex> surface = A2UICore.State.Surface.new("main")
iex> now = ~U[2026-01-02 03:04:05Z]
iex> A2UICore.State.Surface.dispatch_action(surface, %{"name" => "save"}, "btn", now)
%{
  "name" => "save",
  "surfaceId" => "main",
  "sourceComponentId" => "btn",
  "timestamp" => "2026-01-02T03:04:05Z",
  "context" => %{}
}

  



  
    
      
    
    
      dispose(surface)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec dispose(t()) :: t()


      


Releases the surface's resources: detaches data-model subscriptions.

  



  
    
      
    
    
      get_data(surface, path)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec get_data(t(), term()) :: {:ok, term()} | {:error, A2UICore.Error.t()}


      


Reads from the surface's data model; see A2UICore.State.DataModel.get/2.

  



    

  
    
      
    
    
      new(id, options \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


Creates a surface. Options: :catalog_id, :catalogs, :theme,
:send_data_model, :root_id, :data_model (a model or initial
data), :version, :metadata.
iex> surface = A2UICore.State.Surface.new("main", send_data_model: true)
iex> {surface.id, surface.root_id, surface.send_data_model}
{"main", "root", true}

  



  
    
      
    
    
      protocol_version(surface)


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


The surface's protocol version: its default catalog's, or, for a v1.0
surface without a default catalog, the version it was created under.

  



  
    
      
    
    
      put_components(surface, components)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec put_components(t(), A2UICore.State.Components.t()) :: t()


      


Replaces the surface's components.

  



    

  
    
      
    
    
      resolve_catalog(surface, catalog_id, subject \\ "Item")


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


The catalog an item on the surface runs in: the one catalog_id
names (nil names none; an empty string names a catalog too), else
the default catalog. subject describes the item in the error, as in
"Function call 'formatString'".

  



  
    
      
    
    
      set_data(surface, path, value)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec set_data(t(), term(), term()) ::
  {:ok, t(), [A2UICore.State.DataModel.notification()]}
  | {:error, A2UICore.Error.t()}


      


Writes into the surface's data model; see A2UICore.State.DataModel.set/3.

  


        

      


  

    
A2UICore.State.SurfaceGroup 
    



      
All live surfaces of a session, keyed by surface id.
Lifecycle operations return the updated group and the effects a host
may react to ({:surface_created, id}, {:surface_deleted, id}).
Adding an existing id and deleting an unknown id are no-ops with no
effects, as in the reference.
iex> alias A2UICore.State.{Surface, SurfaceGroup}
iex> {group, [{:surface_created, "main"}]} =
...>   SurfaceGroup.new() |> SurfaceGroup.add(Surface.new("main"))
iex> SurfaceGroup.ids(group)
["main"]
iex> {group, [{:surface_deleted, "main"}]} = SurfaceGroup.delete(group, "main")
iex> SurfaceGroup.ids(group)
[]

      


      
        Summary


  
    Types
  


    
      
        effect()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        add(group, surface)

      


        Adds a surface; an id already present is left untouched.



    


    
      
        delete(group, id)

      


        Deletes and disposes a surface; an unknown id is ignored.



    


    
      
        dispose(group)

      


        Deletes every surface.



    


    
      
        get(surface_group, id)

      


        The surface with id, or nil.



    


    
      
        has?(surface_group, id)

      


        Whether a surface with id exists.



    


    
      
        ids(surface_group)

      


        The surface ids, sorted.



    


    
      
        new()

      


        An empty group.



    


    
      
        to_list(surface_group)

      


        The surfaces, sorted by id.



    


    
      
        update(group, surface)

      


        Replaces an existing surface's state (after a data or component
update). An unknown id is ignored.



    





      


      
        Types


        


  
    
      
    
    
      effect()


        (since 0.1.0)


        
          
        

    

  


  

      

          @type effect() :: {:surface_created, String.t()} | {:surface_deleted, String.t()}


      



  



  
    
      
    
    
      t()


        (since 0.1.0)


        
          
        

    

  


  

      

          @type t() :: %A2UICore.State.SurfaceGroup{
  surfaces: %{optional(String.t()) => A2UICore.State.Surface.t()}
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      add(group, surface)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec add(t(), A2UICore.State.Surface.t()) :: {t(), [effect()]}


      


Adds a surface; an id already present is left untouched.

  



  
    
      
    
    
      delete(group, id)


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


Deletes and disposes a surface; an unknown id is ignored.

  



  
    
      
    
    
      dispose(group)


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


Deletes every surface.

  



  
    
      
    
    
      get(surface_group, id)


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


The surface with id, or nil.

  



  
    
      
    
    
      has?(surface_group, id)


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


Whether a surface with id exists.

  



  
    
      
    
    
      ids(surface_group)


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


The surface ids, sorted.

  



  
    
      
    
    
      new()


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec new() :: t()


      


An empty group.

  



  
    
      
    
    
      to_list(surface_group)


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


The surfaces, sorted by id.

  



  
    
      
    
    
      update(group, surface)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec update(t(), A2UICore.State.Surface.t()) :: t()


      


Replaces an existing surface's state (after a data or component
update). An unknown id is ignored.

  


        

      


  

    
A2UICore.Accessibility 
    



      
What a component tells assistive technology.
The protocol guide ("Catalog-Agnostic Accessibility Requirements")
asks catalogs and renderers to plumb the accessibility object of a
component — label, description, live, hidden — into the
platform's accessibility API, to infer sensible defaults from the
component's visible text, and to let explicit attributes override what
was inferred. attributes/2 computes exactly that, from the component
definition and the data it is bound to:
	label — the explicit accessibility.label, else the first
non-empty string among the component's title, text and label
properties;
	description — the explicit accessibility.description;
	live — "off", "polite" or "assertive" ("off" unless
declared);
	hidden — whether the component (and so its subtree) is hidden from
assistive technology;
	role and checked — for the basic catalog's interactive types:
Button is a "button", TextField a "textbox", CheckBox a
"checkbox" (with its state in checked) and ChoicePicker a
"radiogroup".

lint/1 is the catalog-side requirement: interactive components must
declare some way to label them.
iex> alias A2UICore.State.Component
iex> button = Component.new("go", "Button", %{
...>   "title" => "Submit",
...>   "accessibility" => %{"label" => "Send form", "live" => "polite"}
...> })
iex> {attributes, []} = A2UICore.Accessibility.attributes(button, A2UICore.Resolution.DataContext.new())
iex> {attributes.label, attributes.live, attributes.hidden, attributes.role}
{"Send form", "polite", false, "button"}

      


      
        Summary


  
    Types
  


    
      
        attributes()

      


    


    
      
        finding()

      


        A catalog component that cannot be labelled.



    





  
    Functions
  


    
      
        attributes(component, context)

      


        The accessibility attributes of component in context.



    


    
      
        lint(catalog)

      


        Checks a catalog against the requirement that components accepting
actions or input bindings declare how they are labelled.



    





      


      
        Types


        


  
    
      
    
    
      attributes()


        (since 0.1.0)


        
          
        

    

  


  

      

          @type attributes() :: %{
  label: String.t() | nil,
  description: String.t() | nil,
  live: String.t(),
  hidden: boolean(),
  role: String.t() | nil,
  checked: boolean() | nil
}


      



  



  
    
      
    
    
      finding()


        (since 0.1.0)


        
          
        

    

  


  

      

          @type finding() :: %{component: String.t(), reason: String.t()}


      


A catalog component that cannot be labelled.

  


        

      

      
        Functions


        


  
    
      
    
    
      attributes(component, context)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec attributes(A2UICore.State.Component.t(), A2UICore.Resolution.DataContext.t()) ::
  {attributes(), [A2UICore.Resolution.DataContext.effect()]}


      


The accessibility attributes of component in context.
Dynamic values ({"path": …} / {"@path": …} bindings, function
calls) are resolved against the context's data model; resolution
warnings come back as effects.

  



  
    
      
    
    
      lint(catalog)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec lint(A2UICore.Catalog.t()) :: [finding()]


      


Checks a catalog against the requirement that components accepting
actions or input bindings declare how they are labelled.
A component is interactive when one of its properties is an Action
or when it has a value property bound to a dynamic type. It is
labellable when it declares a label, title, text or child
property (required or not — an optional one is a fallback). Every
component carries accessibility from the component envelope, so an
explicit label is always possible; this checks that the catalog itself
gives the component a visible one to fall back on.
Returns a list of findings; an empty list means the catalog conforms.

  


        

      


  

    
A2UICore.Expression 
    



      
Parser for A2UI expression templates — the ${…} interpolation
language used by formatString and by dynamic string values.
parse/1 turns a template into a list of parts:
	literal text (a string),
	a literal value from inside an interpolation: a string ('x',
"x"), a number (42, -1.5, 1e5) or a boolean,
	a data binding %{"path" => path} (${/user/name}, ${count}),
	a function call %{"call" => name, "args" => %{…}, "returnType" => "any"}
(${add(a: 1, b: /x)}); arguments are themselves expressions. A
system function is named with @ and must be called:
${@index(offset: 1)}.

\${ is an escaped marker and yields the literal ${. null yields
nothing. Whitespace inside an interpolation is ignored.
Limits (shared by every reference engine so they accept the same
inputs): templates up to 10 000 characters, 1 000 parts, nesting
depth 100.
Errors are {:error, %A2UICore.Error{category: :expression}}:
unclosed interpolation, a missing : or ) in a call, trailing
characters, an invalid or out-of-range number literal, and exceeded
limits.
iex> A2UICore.Expression.parse("Hello, ${/user/name}!")
{:ok, ["Hello, ", %{"path" => "/user/name"}, "!"]}
iex> A2UICore.Expression.parse("${add(a: 1, b: 2)}")
{:ok, [%{"call" => "add", "args" => %{"a" => 1, "b" => 2}, "returnType" => "any"}]}
iex> {:error, error} = A2UICore.Expression.parse("${oops")
iex> error.message
"Unclosed interpolation: missing '}'"

      


      
        Summary


  
    Types
  


    
      
        part()

      


        One element of a parsed template.



    





  
    Functions
  


    
      
        max_depth()

      


        The recursion limit for nested interpolations and call arguments.



    


    
      
        parse(template)

      


        Parses a template into parts. Adjacent literal runs may be split
across several string parts; join them to compare.



    


    
      
        parse!(template)

      


        Like parse/1, raising A2UICore.Error on failure.



    





      


      
        Types


        


  
    
      
    
    
      part()


        (since 0.1.0)


        
          
        

    

  


  

      

          @type part() :: String.t() | number() | boolean() | map()


      


One element of a parsed template.

  


        

      

      
        Functions


        


  
    
      
    
    
      max_depth()


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec max_depth() :: pos_integer()


      


The recursion limit for nested interpolations and call arguments.

  



  
    
      
    
    
      parse(template)


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


Parses a template into parts. Adjacent literal runs may be split
across several string parts; join them to compare.

  



  
    
      
    
    
      parse!(template)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec parse!(String.t()) :: [part()]


      


Like parse/1, raising A2UICore.Error on failure.

  


        

      


  

    
A2UICore.Resolution.Action 
    



      
An action property of a resolved component.
The definition is kept as the component declared it. Its dynamic
parts (an event's context, a function call's arguments) are
evaluated when the action is invoked, against the data model as it is
then — see A2UICore.Resolution.NodeResolver.invoke/4.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()


        (since 0.1.0)


        
          
        

    

  


  

      

          @type t() :: %A2UICore.Resolution.Action{definition: term()}


      



  


        

      


  

    
A2UICore.Resolution.Binder 
    



      
Resolves a component's properties to the values a renderer displays.
The component's catalog schema says how each property behaves:
	dynamic (DynamicString, DataBinding, … — anything that may be
a binding or a function call) — evaluated against the data model;
	action — kept as the raw action object, to be resolved with
A2UICore.Resolution.DataContext.resolve_action/2 when triggered;
	structural (ChildList, ComponentId, templates) — kept as is,
for the node resolver to expand;
	checkable — the rule list is kept and the owning object gains
"isValid", "validationErrors" and "validationResult";
	objects and arrays are resolved member by member.

Where the schema says nothing (a component whose schema is an allOf
envelope, an unknown component, a property the schema does not
declare) the behavior is inferred from the value's shape, as the
reference binder does.
The result is a snapshot: bind/4 is pure and returns the resolved
properties together with the warnings and errors raised while
evaluating them (A2UICore.Resolution.DataContext.effect/0).
Reactive updates are the host's job — it rebinds when the data model or
the component changes.

      


      
        Summary


  
    Types
  


    
      
        behavior()

      


        How a property behaves at runtime.



    





  
    Functions
  


    
      
        bind(context, component, catalog, options \\ [])

      


        Resolves component's properties in context.



    


    
      
        classify(schema, defs)

      


        The behavior of a schema: :dynamic, :action, :structural,
:checkable, :static, {:object, shape} or {:array, element}.



    





      


      
        Types


        


  
    
      
    
    
      behavior()


        (since 0.1.0)


        
          
        

    

  


  

      

          @type behavior() ::
  :dynamic
  | :action
  | :structural
  | :checkable
  | :static
  | {:object, %{optional(String.t()) => behavior()}}
  | {:array, behavior()}


      


How a property behaves at runtime.

  


        

      

      
        Functions


        


    

  
    
      
    
    
      bind(context, component, catalog, options \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec bind(
  A2UICore.Resolution.DataContext.t(),
  A2UICore.State.Component.t(),
  A2UICore.Catalog.t() | nil,
  keyword()
) :: {map(), [A2UICore.Resolution.DataContext.effect()]}


      


Resolves component's properties in context.
catalog supplies the component's schema (nil or a catalog without
the component falls back to shape inference). Option :schema
overrides the component schema.
With wrap: true every dynamic position comes back as an
A2UICore.Resolution.Binding (writable when it was bound to a path,
read-only for a literal or a call, and a read-only nil binding when
the component omitted it) and every action as an
A2UICore.Resolution.Action, instead of bare values. The positions are
those the schema declares, allOf envelopes included.

  



  
    
      
    
    
      classify(schema, defs)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec classify(term(), map()) :: behavior()


      


The behavior of a schema: :dynamic, :action, :structural,
:checkable, :static, {:object, shape} or {:array, element}.
defs are the definitions its $refs resolve against.

  


        

      


  

    
A2UICore.Resolution.Binding 
    



      
A resolved dynamic property: the value it currently holds and, when the
component bound it to a data path, the absolute path a write goes to.
A literal, a function call and a binding that failed to resolve are
read-only; a {"path": …} binding ({"@path": …} in v1.0) is
writable.
iex> A2UICore.Resolution.Binding.writable?(%A2UICore.Resolution.Binding{value: "Ada", path: "/user/name"})
true
iex> A2UICore.Resolution.Binding.writable?(%A2UICore.Resolution.Binding{value: "Ada"})
false

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        writable?(binding)

      


        Whether a write through the binding reaches the data model.



    





      


      
        Types


        


  
    
      
    
    
      t()


        (since 0.1.0)


        
          
        

    

  


  

      

          @type t() :: %A2UICore.Resolution.Binding{path: String.t() | nil, value: term()}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      writable?(binding)


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


Whether a write through the binding reaches the data model.

  


        

      


  

    
A2UICore.Resolution.DataContext 
    



      
A data-binding scope: the absolute path relative bindings resolve
against, the collection-template iteration index, and — when built
for a surface — what is needed to evaluate dynamic values.
The root scope is "/". A component rendered for item 2 of a
/items template runs in the nested scope "/items/2/", so its
relative path name resolves to /items/2/name.
Path resolution
Follows the reference:
	an absolute path (starting with /) is returned unchanged,

	"" and "." resolve to the scope itself,

	any other path is joined to the scope, ignoring trailing slashes
on the scope.
iex> ctx = A2UICore.Resolution.DataContext.new("/user")
iex> A2UICore.Resolution.DataContext.resolve_path(ctx, "name")
"/user/name"
iex> A2UICore.Resolution.DataContext.resolve_path(ctx, "/other")
"/other"
iex> A2UICore.Resolution.DataContext.resolve_path(ctx, ".")
"/user"


Dynamic values
resolve_dynamic_value/2 evaluates a literal, a data binding
({"path": …} in v0.9, {"@path": …} in v1.0) or a function call
({"call": …, "args": …} / {"@call": …, "args": …}, optionally with
a catalogId) against the data model, recursing through arrays and
objects. It never raises: what the reference reports through the
surface comes back as effects next to the value —
	{:warning, %{code: "MISSING_DATA_BINDING", path: …, message: …}}
when a bound path is absent (once per path per call),
	{:error, %{code: "EXPRESSION_ERROR", message: …, expression: …}}
when a function call fails; the call's value is then nil.

A function can ask for more through its effects — the MCP catalog's
functions do (A2UICore.Functions.MCP):
	{:write, %{path: path, value: value}} — write the data model;
	{:messages, %{messages: messages, source: :resource | :inline}} —
apply A2UI messages.


They come back in evaluation order. A renderer applies them when they
come from an action (A2UICore.Resolution.NodeResolver.invoke/5);
rendering ignores them.
Agent functions
From v1.0 a function that the catalog a call resolves to does not
declare, or declares without an implementation, may be the agent's: a
renderer sends it to the agent as a callAgentFunction message. A
scope built with the :agent_calls option routes such calls instead
of failing them. The option holds what the renderer knows of the calls
it sent, keyed by {name, catalog_id, args} (catalog_id is the one
the call names, else nil; args are resolved):
	:pending — sent, no response yet; the call's value is nil;
	{:ok, value} — the agent's response; the call's value is value;
	{:error, payload} — the call failed; its value is nil.

Every routed call comes back as an
{:agent_call, %{key: key, call: call}} effect, where call is the
function call object to send ("@call", resolved "args", and the
"catalogId" the call named), so that the renderer sends the calls it
has not sent yet. With agent_calls: {:send, calls}, the scope of a
function-call action, the call the action makes is always routed
without a lookup, and its effect also carries action: true; the
calls in its arguments are looked up in calls. A call that names a
catalog the scope does not reach is still a catalog error.
Who may call
A function the renderer runs is refused, with an EXPRESSION_ERROR,
when its catalog reserves it for the agent (allowedCallers: "agentOnly"), and when it requires a user gesture
(requiresUserActivation: true, as openUrl does) and the scope was
not built for one with user_activated: true. A renderer builds its
action scopes that way (A2UICore.Resolution.NodeResolver.invoke/5);
property bindings and check conditions never are.
v1.0 objects follow the reserved-key rule
(A2UICore.Validation.ReservedKeys): @@x is the literal key @x,
any other single-@ key is an INVALID_RESERVED_KEY error.

      


      
        Summary


  
    Types
  


    
      
        agent_call_state()

      


        What a renderer knows of an agent function call it sent.



    


    
      
        agent_calls()

      


        The agent function calls a scope knows, by {name, catalog_id, args};
nil when the scope does not route calls to the agent.



    


    
      
        effect()

      


        A warning or error produced while resolving, what a function asks for,
or a call routed to the agent.



    


    
      
        t()

      


    





  
    Functions
  


    
      
        for_surface(surface, options \\ [])

      


        Creates the root scope for a A2UICore.State.Surface: its data
model, its default catalog and the catalogs it can reach.



    


    
      
        index(data_context)

      


        The active collection index: the nearest scope's recorded index, or
the numeric last segment of its path, walking outward; nil outside a
collection.



    


    
      
        nested(context, relative_path, index \\ nil)

      


        Creates a child scope for relative_path (a leading / is ignored),
optionally recording the iteration index of a collection template.



    


    
      
        new(path \\ "/", options \\ [])

      


        Creates a root scope at path (default "/"). The stored path always
ends with a slash.



    


    
      
        resolve_action(context, action)

      


        Resolves an action's dynamic parts: an event's context and
userMessage, a plain action object, or a function call.



    


    
      
        resolve_dynamic_value(context, value)

      


        Evaluates a dynamic value; see the module documentation.



    


    
      
        resolve_path(data_context, absolute)

      


        Resolves path against the scope to an absolute pointer.



    


    
      
        v1?(data_context)

      


        Whether bindings use the v1.0 @path/@call spelling, decided by
the scope's protocol version (that of its surface, which outlives a
missing default catalog).



    





      


      
        Types


        


  
    
      
    
    
      agent_call_state()


        (since 0.1.0)


        
          
        

    

  


  

      

          @type agent_call_state() :: :pending | {:ok, term()} | {:error, map()}


      


What a renderer knows of an agent function call it sent.

  



  
    
      
    
    
      agent_calls()


        (since 0.1.0)


        
          
        

    

  


  

      

          @type agent_calls() ::
  nil
  | %{optional(term()) => agent_call_state()}
  | {:send, %{optional(term()) => agent_call_state()}}


      


The agent function calls a scope knows, by {name, catalog_id, args};
nil when the scope does not route calls to the agent.

  



  
    
      
    
    
      effect()


        (since 0.1.0)


        
          
        

    

  


  

      

          @type effect() ::
  {:warning, map()}
  | {:error, map()}
  | {:write, map()}
  | {:messages, map()}
  | {:agent_call, map()}


      


A warning or error produced while resolving, what a function asks for,
or a call routed to the agent.

  



  
    
      
    
    
      t()


        (since 0.1.0)


        
          
        

    

  


  

      

          @type t() :: %A2UICore.Resolution.DataContext{
  agent_calls: agent_calls(),
  catalog: A2UICore.Catalog.t() | nil,
  catalogs: %{optional(String.t()) => A2UICore.Catalog.t()},
  data_model: A2UICore.State.DataModel.t() | nil,
  index: non_neg_integer() | nil,
  locale: String.t() | nil,
  parent: t() | nil,
  path: String.t(),
  protocol_version: String.t() | nil,
  surface_id: String.t() | nil,
  user_activated: boolean()
}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      for_surface(surface, options \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec for_surface(A2UICore.State.Surface.t(), keyword()) :: t()


      


Creates the root scope for a A2UICore.State.Surface: its data
model, its default catalog and the catalogs it can reach.
Options: :path (default "/"), :locale (default: the surface's),
:agent_calls and :user_activated.

  



  
    
      
    
    
      index(data_context)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec index(t()) :: non_neg_integer() | nil


      


The active collection index: the nearest scope's recorded index, or
the numeric last segment of its path, walking outward; nil outside a
collection.
iex> root = A2UICore.Resolution.DataContext.new()
iex> item = A2UICore.Resolution.DataContext.nested(root, "items/3")
iex> A2UICore.Resolution.DataContext.index(item)
3
iex> A2UICore.Resolution.DataContext.index(root)
nil

  



    

  
    
      
    
    
      nested(context, relative_path, index \\ nil)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec nested(t(), String.t(), non_neg_integer() | nil) :: t()


      


Creates a child scope for relative_path (a leading / is ignored),
optionally recording the iteration index of a collection template.

  



    

    

  
    
      
    
    
      new(path \\ "/", options \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


Creates a root scope at path (default "/"). The stored path always
ends with a slash.
Options: :data_model, :catalog (the default catalog, if any),
:catalogs (%{catalog_id => catalog} reachable by catalogId),
:protocol_version (default: the default catalog's), :surface_id
(for messages), :locale, :agent_calls (see
Agent functions), :user_activated (see
Who may call; default false).

  



  
    
      
    
    
      resolve_action(context, action)


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


Resolves an action's dynamic parts: an event's context and
userMessage, a plain action object, or a function call.

  



  
    
      
    
    
      resolve_dynamic_value(context, value)


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


Evaluates a dynamic value; see the module documentation.

  



  
    
      
    
    
      resolve_path(data_context, absolute)


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


Resolves path against the scope to an absolute pointer.

  



  
    
      
    
    
      v1?(data_context)


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


Whether bindings use the v1.0 @path/@call spelling, decided by
the scope's protocol version (that of its surface, which outlives a
missing default catalog).

  


        

      


  

    
A2UICore.Resolution.Node 
    



      
One mounted position of a resolved component tree.
A node is one component rendered in one data scope: a template
component that is instantiated for three items is three nodes. Its
props hold what a renderer needs:
	A2UICore.Resolution.Binding for dynamic properties,
	A2UICore.Resolution.Action for actions,
	{:node, ref} for a child component (the child is
A2UICore.Resolution.NodeResolver.node/2 of that ref),
	plain JSON for everything else.

state says what the position holds:
	:resolved — the component's definition is here and its type is in
the catalog;
	:pending — a parent refers to a component that has not arrived;
	:unknown_type — the definition names a type the catalog lacks;
	:cyclic — the component is referenced by one of its own
descendants; the repeated reference is cut here.

Placeholders (:pending, :unknown_type, :cyclic) have no props and
no children.
ref is the node's identity: it never changes while the position
keeps the same component, and a node that is replaced (a placeholder
that gets its definition, a component whose type changed) gets a new
one. instance_id is a readable, deterministic name for the position.
busy is true while a property waits for the response to an agent
function call (see A2UICore.Resolution.NodeResolver); the property
is nil meanwhile.

      


      
        Summary


  
    Types
  


    
      
        state()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        placeholder?(node)

      


        True for the states that hold no definition of their own.



    





      


      
        Types


        


  
    
      
    
    
      state()


        (since 0.1.0)


        
          
        

    

  


  

      

          @type state() :: :resolved | :pending | :unknown_type | :cyclic


      



  



  
    
      
    
    
      t()


        (since 0.1.0)


        
          
        

    

  


  

      

          @type t() :: %A2UICore.Resolution.Node{
  busy: boolean(),
  catalog_id: String.t() | nil,
  children: [pos_integer()],
  component_id: String.t(),
  data_path: String.t(),
  edge: String.t() | nil,
  instance_id: String.t(),
  occurrence: pos_integer(),
  parent: pos_integer() | nil,
  props: map(),
  ref: pos_integer(),
  state: state(),
  type: String.t() | nil
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      placeholder?(node)


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


True for the states that hold no definition of their own.

  


        

      


  

    
A2UICore.Resolution.NodeResolver 
    



      
Resolves a surface's flat component dictionary into a tree of
A2UICore.Resolution.Nodes.
Child references become nodes, collection templates become one node
per item (each in its item's data scope), components that have not
arrived yet become :pending placeholders that are replaced when
their definition does, and a component referenced by one of its own
descendants is cut with a :cyclic placeholder.
The resolver is plain data. It does not observe anything: after the
surface changed, hand the new surface to update/2 and read what
happened from the notifications it returns.
{resolver, notifications} = NodeResolver.new(surface)
surface = Surface.put_components(surface, components)
{resolver, notifications} = NodeResolver.update(resolver, surface)
Identity
A position is identified by the edge that leads to it (the parent
position, the property, and the component and data path it points at).
While the edge keeps leading to the same kind of node, the node keeps
its ref; only its props change. A node is replaced — and the old
one destroyed — when the component behind the edge appears, goes away
or changes type, when a sibling ordinal shifts, or when its parent is
destroyed.
Notifications
	{:node_created, ref} — a new position is mounted;
	{:node_updated, ref} — a node that was already mounted now has
different props (reported once per update/2, whatever number of
properties changed);
	{:node_destroyed, ref} — a mounted node is gone; reported once;
	{:error | :warning, payload} — a diagnostic (an unknown component
type, a cyclic reference, a binding that does not resolve), reported
when the condition appears and again only after it went away.


write/4 and invoke/5 are the interaction half: they say which path
a write reaches and which events and calls an action produces, from
the surface as it is now.
Agent functions
From v1.0 a function call that the surface's catalogs cannot run
locally is the agent's (see
Agent functions).
The resolver keeps what it knows of those calls in agent_calls.
When a property needs a call it has not seen, update/2 marks the
call pending and reports {:agent_call, %{key: key, call: call}}: the
renderer sends call to the agent and later hands the outcome to
settle_agent_call/3, then calls update/2 again. Until then the
property is nil and its node is busy. Settled calls are kept for
the properties and actions that use them again; past 256 calls, the
settled ones no property uses are forgotten.

      


      
        Summary


  
    Types
  


    
      
        interaction()

      


    


    
      
        notification()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        count(node_resolver)

      


        Number of mounted nodes, placeholders included.



    


    
      
        dispose(resolver)

      


        Destroys every node and stops the resolver; further updates do
nothing. Idempotent.



    


    
      
        invoke(resolver, surface, ref, property, now \\ DateTime.utc_now())

      


        Invokes the action in property of node ref, evaluating its dynamic
parts against surface as it is now.



    


    
      
        new(surface)

      


        Resolves surface from scratch.



    


    
      
        node(node_resolver, ref)

      


        The mounted node with ref, or nil.



    


    
      
        positions(resolver)

      


        The mounted nodes by position: "root", "root/child",
"root/children/0", "root/tabs/1/child". Positions describe where a
node sits in the tree; they are not identities.



    


    
      
        root(node_resolver)

      


        The root node, or nil while the root component is missing.



    


    
      
        settle_agent_call(resolver, key, outcome)

      


        Records the outcome of the agent function call key (from an
{:agent_call, %{key: key}} notification): {:ok, value} or
{:error, payload}. Call update/2 afterwards to resolve the
properties that use it. A call the resolver no longer knows is
ignored.



    


    
      
        track_agent_call(resolver, key)

      


        Marks the agent function call key as sent, so that properties that
use it wait for its outcome instead of reporting it again; for the
calls an action's interactions ask for (invoke/5).



    


    
      
        update(resolver, surface)

      


        Reconciles the tree with surface's current components and data.



    


    
      
        write(resolver, ref, property, value)

      


        What a write to property of node ref changes: {:ok, path, value}
when the property is a binding to a data path, an error otherwise.
Apply it with A2UICore.State.Surface.set_data/3 and update/2.



    





      


      
        Types


        


  
    
      
    
    
      interaction()


        (since 0.1.0)


        
          
        

    

  


  

      

          @type interaction() ::
  {:action_event, map()}
  | {:error | :warning, map()}
  | {:write | :messages | :agent_call, map()}


      



  



  
    
      
    
    
      notification()


        (since 0.1.0)


        
          
        

    

  


  

      

          @type notification() ::
  {:node_created, pos_integer()}
  | {:node_updated, pos_integer()}
  | {:node_destroyed, pos_integer()}
  | {:error | :warning, map()}
  | {:agent_call, map()}


      



  



  
    
      
    
    
      t()


        (since 0.1.0)


        
          
        

    

  


  

      

          @type t() :: %A2UICore.Resolution.NodeResolver{
  agent_calls: %{
    optional(term()) => A2UICore.Resolution.DataContext.agent_call_state()
  },
  disposed?: boolean(),
  edges: %{optional(String.t()) => pos_integer()},
  next_ref: pos_integer(),
  nodes: %{optional(pos_integer()) => A2UICore.Resolution.Node.t()},
  reported: MapSet.t(),
  root: pos_integer() | nil,
  surface_id: String.t() | nil
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      count(node_resolver)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec count(t()) :: non_neg_integer()


      


Number of mounted nodes, placeholders included.

  



  
    
      
    
    
      dispose(resolver)


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


Destroys every node and stops the resolver; further updates do
nothing. Idempotent.

  



    

  
    
      
    
    
      invoke(resolver, surface, ref, property, now \\ DateTime.utc_now())


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


Invokes the action in property of node ref, evaluating its dynamic
parts against surface as it is now.
An event action yields {:action_event, event} (see
A2UICore.State.Surface.dispatch_action/4); a function-call action
runs the catalog function and yields no event. Resolution problems
come back as {:error, payload} / {:warning, payload} entries, and
what the functions ask for as {:write, ...} / {:messages, ...}
entries for the renderer to apply (see
A2UICore.Resolution.DataContext).

  



  
    
      
    
    
      new(surface)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec new(A2UICore.State.Surface.t()) :: {t(), [notification()]}


      


Resolves surface from scratch.

  



  
    
      
    
    
      node(node_resolver, ref)


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


The mounted node with ref, or nil.

  



  
    
      
    
    
      positions(resolver)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec positions(t()) :: %{optional(String.t()) => A2UICore.Resolution.Node.t()}


      


The mounted nodes by position: "root", "root/child",
"root/children/0", "root/tabs/1/child". Positions describe where a
node sits in the tree; they are not identities.

  



  
    
      
    
    
      root(node_resolver)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec root(t()) :: A2UICore.Resolution.Node.t() | nil


      


The root node, or nil while the root component is missing.

  



  
    
      
    
    
      settle_agent_call(resolver, key, outcome)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec settle_agent_call(t(), term(), {:ok, term()} | {:error, map()}) :: t()


      


Records the outcome of the agent function call key (from an
{:agent_call, %{key: key}} notification): {:ok, value} or
{:error, payload}. Call update/2 afterwards to resolve the
properties that use it. A call the resolver no longer knows is
ignored.

  



  
    
      
    
    
      track_agent_call(resolver, key)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec track_agent_call(t(), term()) :: t()


      


Marks the agent function call key as sent, so that properties that
use it wait for its outcome instead of reporting it again; for the
calls an action's interactions ask for (invoke/5).

  



  
    
      
    
    
      update(resolver, surface)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec update(t(), A2UICore.State.Surface.t()) :: {t(), [notification()]}


      


Reconciles the tree with surface's current components and data.
Returns the new resolver and the notifications, in the order things
were found (creations and updates, then destructions).

  



  
    
      
    
    
      write(resolver, ref, property, value)


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


What a write to property of node ref changes: {:ok, path, value}
when the property is a binding to a data path, an error otherwise.
Apply it with A2UICore.State.Surface.set_data/3 and update/2.

  


        

      


  

    
A2UICore.CommonTypes 
    



      
Validates values against the protocol's shared type definitions — the
$defs of each version's common_types.json (DynamicValue,
FunctionCall, ChildList, Action, v1.0 Extensions, …).
Validation is catalog-agnostic. FunctionCall refers to the active
catalog's functions (catalog.json#/$defs/anyFunction), so the
catalog slot is bound to a generic stub that accepts any well-formed
call: in v1.0 an object with a string @call (other than the reserved
"@index", which IndexSystemFunction owns) and an optional args
object; in v0.9.x an object of call, args and returnType only.
Catalog-specific checks (does the function exist, are its arguments
right) belong to catalog validation.
iex> A2UICore.CommonTypes.validate(%{"path" => "/user/name"}, "DynamicValue", "v0.9.1")
{:ok, %{"path" => "/user/name"}}

iex> {:error, error} = A2UICore.CommonTypes.validate(%{"1st" => 1}, "Extensions", "v1.0")
iex> error.category
:validation

      


      
        Summary


  
    Functions
  


    
      
        definitions(version)

      


        The definition names version's common_types.json declares.



    


    
      
        dynamic_definitions()

      


        The names of the dynamic-value definitions across protocol versions
(DynamicString, DynamicValue, …): unions that accept a DataBinding,
a FunctionCall and literal values. DataBinding itself is included.



    


    
      
        function_stub(arg1)

      


        The schema of a well-formed function call of version, standing in
for a catalog's anyFunction union where only the shape of a call —
not which functions exist — is to be checked.



    


    
      
        permissive_catalog(version)

      


        A catalog document that accepts whatever a catalog may define: any
component object, any theme, and a well-formed function call of
version. Message envelopes validate against it when the catalog a
component belongs to is only known later.



    


    
      
        validate(value, definition, version)

      


        Validates value as the common type definition of protocol
version.



    





      


      
        Functions


        


  
    
      
    
    
      definitions(version)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec definitions(A2UICore.Version.protocol_version()) :: [String.t()]


      


The definition names version's common_types.json declares.

  



  
    
      
    
    
      dynamic_definitions()


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec dynamic_definitions() :: MapSet.t(String.t())


      


The names of the dynamic-value definitions across protocol versions
(DynamicString, DynamicValue, …): unions that accept a DataBinding,
a FunctionCall and literal values. DataBinding itself is included.

  



  
    
      
    
    
      function_stub(arg1)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec function_stub(A2UICore.Version.protocol_version()) :: map()


      


The schema of a well-formed function call of version, standing in
for a catalog's anyFunction union where only the shape of a call —
not which functions exist — is to be checked.

  



  
    
      
    
    
      permissive_catalog(version)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec permissive_catalog(A2UICore.Version.protocol_version()) :: map()


      


A catalog document that accepts whatever a catalog may define: any
component object, any theme, and a well-formed function call of
version. Message envelopes validate against it when the catalog a
component belongs to is only known later.

  



  
    
      
    
    
      validate(value, definition, version)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec validate(term(), String.t(), A2UICore.Version.protocol_version()) ::
  {:ok, term()} | {:error, A2UICore.Error.t()}


      


Validates value as the common type definition of protocol
version.
Returns {:ok, value} (the value unchanged — common types carry no
defaults to fill in) or {:error, %A2UICore.Error{category: :validation}}
with one detail per violation. Raises ArgumentError for a definition
the version does not declare.

  


        

      


  

    
A2UICore.Schema 
    



      
JSON Schema Draft 2020-12 validator used by A2UI's catalog,
envelope, and payload validation.
It implements the core, applicator, unevaluated and validation
vocabularies, and passes every required test of the official
JSON Schema Test Suite
for draft 2020-12.
References ($ref, $dynamicRef) resolve against the base URI that
$id sets, to JSON pointers (percent-encoded or not), $anchor and
$dynamicAnchor names, and embedded resources. A referenced document
is looked up in the registry by its resolved URI, by the reference as
written (the protocol schemas name "common_types.json", and
"catalog.json" is a registry key the caller binds to the active
catalog), by its $id, and finally by URL basename.
A $schema naming a meta-schema in the registry that declares its
$vocabulary switches off the keywords of the standard vocabularies
it leaves out; a vocabulary it requires that this module does not know
raises ArgumentError. Listing the format-assertion vocabulary turns
on formats: :assert.
pattern and patternProperties are ECMA-262 regular expressions
(A2UICore.Schema.ECMA262).
Annotation-only keywords (allowed, never asserted): title,
description, default, deprecated, x-deprecated-reason,
examples, readOnly, writeOnly, format (unless formats: :assert),
content*, discriminator, $schema, $id, $anchor,
$dynamicAnchor, $vocabulary, $comment, $defs, and the catalog
fields catalogId, instructions, protocolVersion, returnType,
allowedCallers, requiresUserActivation, allowedParents,
allowedChildren, metadata and components/functions (catalog
containers, entered via $ref only).

      


      
        Summary


  
    Types
  


    
      
        registry()

      


        Registry mapping $ref document names/URLs to schema bodies.



    


    
      
        schema()

      


    





  
    Functions
  


    
      
        validate(data, schema, opts \\ [])

      


        Validates data against schema.



    





      


      
        Types


        


  
    
      
    
    
      registry()


        (since 0.1.0)


        
          
        

    

  


  

      

          @type registry() :: %{optional(String.t()) => schema()}


      


Registry mapping $ref document names/URLs to schema bodies.

  



  
    
      
    
    
      schema()


        (since 0.1.0)


        
          
        

    

  


  

      

          @type schema() :: map() | boolean()


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      validate(data, schema, opts \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


Validates data against schema.
Options:
	:registry — map of $ref targets to document bodies; keys may be
the reference's href (e.g. "catalog.json", "common_types.json")
or an absolute URL ("https://a2ui.org/.../common_types.json").
	:root — the document that local #/... $refs resolve against
(defaults to the registry entry keyed "catalog.json" when present,
otherwise to schema itself).
	:formats — :annotate (default) treats format as an annotation,
like the reference SDK's validator; :assert checks the formats the
A2UI schemas use (uri, date, time, date-time) the way ajv with
ajv-formats does in the upstream spec test runner.

Returns :ok on success, or {:error, [Detail.t()]}.

  


        

      


  

    
A2UICore.Schema.ECMA262 
    



      
ECMA-262 → PCRE regex translation for the pattern and
patternProperties keywords.
JSON Schema defines pattern as an unanchored ECMA-262 regular
expression with Unicode semantics. PCRE (Erlang's :re) differs in
ways the translation covers:
	$ anchor — ECMA-262 $ matches only at the end of the input
when the pattern is not multiline; PCRE $ also matches before a
trailing newline. The reference implementation rewrites unescaped
$ outside character classes to an absolute end anchor; so does
this module (\z).
	Character classes — \d, \w and \b are ASCII, as in
ECMA-262, and are spelled out as ASCII classes: the PCRE of
Erlang/OTP 27 and earlier counts Latin-1 letters such as é as word
characters. \s is ECMA-262's white space and line terminators
(PCRE's Unicode spaces plus U+FEFF), \v the vertical tab alone,
and . any character but a line terminator.
	Escapes — \uXXXX (a surrogate pair of them is one code
point) and \u{X...} become PCRE's \x{...}.
	Unicode property names — \p{...} and \P{...} take
ECMA-262's names. PCRE knows the short General_Category values
(L, Lu), scripts (Script=Greek, scx=Grek) and binary
properties (Alphabetic, XID_Start), but not the long
General_Category values (Letter, Uppercase_Letter), the
General_Category=/gc= forms or Assigned; those are rewritten.
	XID properties on older PCRE — Erlang/OTP 28 and later bundle
PCRE2, whose XID_Start and XID_Continue are exact. Older PCRE
lacks them, so there they expand to their derivation: XID_Start ≈
\p{L}\p{Nl} and the Other_ID_Start characters that stay
identifiers under NFKC (℘, ℮, U+1885, U+1886); XID_Continue ≈
that, \p{Mn}\p{Mc}\p{Nd}\p{Pc} and the Other_ID_Continue
characters (·, U+0387, U+1369 to U+1371, U+19DA).
	Scripts on older PCRE — older PCRE names a script bare
(\p{Greek}), so Script= and sc= are dropped there, and
Script_Extensions=/scx= fall back to the script. Only full script
names (Greek, not Grek) are known to it.

Matching is search (unanchored), per JSON Schema. A search stops
after a million backtracking steps: patterns come from agents and
catalogs, and one such as ^(a+)+$ would otherwise run until PCRE's
own limit, ten times that, and then report no match.

      


      
        Summary


  
    Functions
  


    
      
        compile(pattern)

      


        Compiles an ECMA-262 pattern into a PCRE Regex after translation.



    


    
      
        compile!(pattern)

      


        Like compile/1, but raises A2UICore.Error when the pattern does not
compile.



    


    
      
        match?(pattern, value)

      


        Like search/2 but returns false on a pattern that fails to compile.



    


    
      
        search(pattern, value)

      


        Searches value for the ECMA-262 pattern (unanchored, per JSON
Schema).



    





      


      
        Functions


        


  
    
      
    
    
      compile(pattern)


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


Compiles an ECMA-262 pattern into a PCRE Regex after translation.
Returns {:ok, regex} or {:error, %A2UICore.Error{}}.

  



  
    
      
    
    
      compile!(pattern)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec compile!(String.t()) :: Regex.t()


      


Like compile/1, but raises A2UICore.Error when the pattern does not
compile.

  



  
    
      
    
    
      match?(pattern, value)


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


Like search/2 but returns false on a pattern that fails to compile.

  



  
    
      
    
    
      search(pattern, value)


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


Searches value for the ECMA-262 pattern (unanchored, per JSON
Schema).
Returns {:ok, boolean}, or {:error, error} when the pattern itself
cannot compile (INVALID_REGEX) or the search takes more than a million
backtracking steps (REGEX_LIMIT); the caller decides how to surface
that.

  


        

      


  

    
A2UICore.Schema.Source 
    



      
Loads the A2UI protocol's own JSON Schema documents — vendored under
priv/ from a pinned revision of the specification — plus the shipped
basic catalogs.
Documents are read once and cached in :persistent_term (they are
immutable, process-free data). The vendored copies are the single
source of truth for envelope validation.
Layout
priv/schemas/v0_9/*.json       v0.9 wire schemas (server_to_client, …)
priv/schemas/v0_9_1/*.json     v0.9.1 wire schemas
priv/schemas/v1_0/*.json       v1.0 wire schemas (agent_to_renderer, …)
priv/catalogs/basic_v0_9_1.json    basic catalog, protocol version 0.9
priv/catalogs/basic_v1_0.json      basic catalog, protocol version 1.0
priv/catalogs/testing_v1_0.json    upstream `testing_catalog.json`
priv/catalogs/mcp_v0_9.json        MCP catalog, protocol version 0.9
priv/catalogs/mcp_v1_0.json        MCP catalog, protocol version 1.0

      


      
        Summary


  
    Types
  


    
      
        document()

      


    





  
    Functions
  


    
      
        catalog(version, kind)

      


        Loads a shipped catalog by protocol version.



    


    
      
        document(version, name)

      


        Loads a wire-schema document by version and logical name.



    


    
      
        ordered_catalog(version, kind)

      


        Like catalog/2, decoded with its key order (Jason.OrderedObjects),
which orders the components and functions of a catalog built from it
(A2UICore.Catalog.from_json/2). Not cached.



    


    
      
        ordered_document(version, name)

      


        Like document/2, decoded with its key order (Jason.OrderedObjects),
for writing the document out in the order it is published in.



    


    
      
        priv_dir()

      


        Returns the priv directory holding the vendored documents.



    





      


      
        Types


        


  
    
      
    
    
      document()


        (since 0.1.0)


        
          
        

    

  


  

      

          @type document() :: A2UICore.Schema.schema()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      catalog(version, kind)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec catalog(
  A2UICore.Version.protocol_version() | String.t(),
  :basic | :testing | :mcp
) ::
  document() | nil


      


Loads a shipped catalog by protocol version.
:basic      the basic catalog for the given protocol line
:testing    the upstream spec-test catalog (v1.0 only)
:mcp        the MCP catalog for the given protocol line

  



  
    
      
    
    
      document(version, name)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec document(A2UICore.Version.protocol_version() | String.t(), atom() | String.t()) ::
  document() | nil


      


Loads a wire-schema document by version and logical name.
Logical names normalize the v0.9/v1.0 file renames:
:agent_to_renderer   v0.9.x -> server_to_client.json
                    v1.0   -> agent_to_renderer.json
:renderer_to_agent   v0.9.x -> client_to_server.json
                    v1.0   -> renderer_to_agent.json
:common_types        common_types.json
:capabilities        v0.9.x -> server_capabilities.json (agent side)
                    v1.0   -> agent_capabilities.json
:renderer_capabilities  v0.9.x -> client_capabilities.json
                        v1.0   -> renderer_capabilities.json
:data_model          v0.9.x -> client_data_model.json
                    v1.0   -> renderer_data_model.json
:list                v0.9.x -> server_to_client_list.json
                    v1.0   -> agent_to_renderer_list.json
:wrapper             v0.9.x -> server_to_client_list_wrapper.json
                    v1.0   -> agent_to_renderer_list_wrapper.json
:catalog_definition  v1.0   -> catalog_definition.json (nil for v0.9.x)
Any concrete file name (e.g. "sample.json") is loaded verbatim.

  



  
    
      
    
    
      ordered_catalog(version, kind)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec ordered_catalog(
  A2UICore.Version.protocol_version() | String.t(),
  :basic | :testing | :mcp
) ::
  Jason.OrderedObject.t() | nil


      


Like catalog/2, decoded with its key order (Jason.OrderedObjects),
which orders the components and functions of a catalog built from it
(A2UICore.Catalog.from_json/2). Not cached.

  



  
    
      
    
    
      ordered_document(version, name)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec ordered_document(
  A2UICore.Version.protocol_version() | String.t(),
  atom() | String.t()
) ::
  Jason.OrderedObject.t() | nil


      


Like document/2, decoded with its key order (Jason.OrderedObjects),
for writing the document out in the order it is published in.

  



  
    
      
    
    
      priv_dir()


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec priv_dir() :: Path.t()


      


Returns the priv directory holding the vendored documents.

  


        

      


  

    
A2UICore.Validation.ComponentsUpdate 
    



      
Validates a batch of incoming components against the surface they
update, before any of them is committed.
The checks run in the reference's order and stop at the first group
that fails:
	ids are unique within the batch (:integrity, detail code
duplicate_id);
	every component satisfies its catalog (:validation; the details
of all failing components are reported together, and the message
reads Validation failed for component 'Type': path: message);
	the prospective graph — the surface's components with the batch
laid over them — satisfies the catalog's composition constraints,
has its root, resolves every reference, and is acyclic and fully
reachable (see A2UICore.Validation.Topology).

Which checks apply is decided by the A2UICore.Validation.Config.
From v1.0 a function call that names no catalogId runs in the
surface's default catalog; a component in another catalog is validated
with its catalogId, so the validator leaves those calls to the
processor's nested-call pass (A2UICore.Validation.NestedCalls).

      


      
        Summary


  
    Types
  


    
      
        catalog_for()

      


        Maps a component to the catalog it is validated against.



    





  
    Functions
  


    
      
        info(component, catalog)

      


        What a catalog knows about a component, in the shape
A2UICore.Validation.Topology consumes.



    


    
      
        validate(existing, incoming, catalog_for, config, options \\ [])

      


        Validates incoming against existing. Returns :ok or
{:error, %A2UICore.Error{}}; nothing is changed either way.



    





      


      
        Types


        


  
    
      
    
    
      catalog_for()


        (since 0.1.0)


        
          
        

    

  


  

      

          @type catalog_for() :: (A2UICore.State.Component.t() -> A2UICore.Catalog.t() | nil)


      


Maps a component to the catalog it is validated against.

  


        

      

      
        Functions


        


  
    
      
    
    
      info(component, catalog)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec info(A2UICore.State.Component.t(), A2UICore.Catalog.t() | nil) ::
  A2UICore.State.Component.info() | nil


      


What a catalog knows about a component, in the shape
A2UICore.Validation.Topology consumes.

  



    

  
    
      
    
    
      validate(existing, incoming, catalog_for, config, options \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec validate(
  A2UICore.State.Components.t(),
  [A2UICore.State.Component.t()],
  catalog_for(),
  A2UICore.Validation.Config.t(),
  keyword()
) :: :ok | {:error, A2UICore.Error.t()}


      


Validates incoming against existing. Returns :ok or
{:error, %A2UICore.Error{}}; nothing is changed either way.
Options: :default_catalog_id — the surface's default catalog (nil
when it has none).

  


        

      


  

    
A2UICore.Validation.Config 
    



      
Options controlling how strictly a component graph and its payloads
are validated — the reference ValidationConfig.
strict/0 (the default) requires a root component, forbids
dangling references and unreachable components, and rejects unknown
elements. relaxed/0 allows all of those, for streaming or partially
delivered surfaces.
	:root_id — the entry component, "root" by default.
	:allow_orphan_components — components not reachable from the
root are not an error.
	:allow_dangling_references — references to ids that do not exist
are not an error.
	:allow_missing_root — a surface without its root component is
not an error (every component is then a traversal start).
	:allow_unknown_elements — unknown component properties are
tolerated by schema validation.
	:allowed_messages — when set, only these message action keys are
accepted.
	:max_depth — logical component-tree depth limit; nil means the
global limit (50).


      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        new(options \\ [])

      


        Builds a config from options, starting from the strict preset.



    


    
      
        relaxed()

      


        The relaxed preset (orphans, dangling references, a missing root and
unknown elements are all tolerated).



    


    
      
        strict()

      


        The strict preset (every check on).



    





      


      
        Types


        


  
    
      
    
    
      t()


        (since 0.1.0)


        
          
        

    

  


  

      

          @type t() :: %A2UICore.Validation.Config{
  allow_dangling_references: boolean(),
  allow_missing_root: boolean(),
  allow_orphan_components: boolean(),
  allow_unknown_elements: boolean(),
  allowed_messages: [String.t()] | nil,
  max_depth: pos_integer() | nil,
  root_id: String.t()
}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      new(options \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec new(keyword()) :: t()


      


Builds a config from options, starting from the strict preset.
iex> A2UICore.Validation.Config.new(root_id: "main").root_id
"main"

  



  
    
      
    
    
      relaxed()


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec relaxed() :: t()


      


The relaxed preset (orphans, dangling references, a missing root and
unknown elements are all tolerated).
iex> A2UICore.Validation.Config.relaxed().allow_missing_root
true

  



  
    
      
    
    
      strict()


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec strict() :: t()


      


The strict preset (every check on).
iex> A2UICore.Validation.Config.strict().allow_orphan_components
false

  


        

      


  

    
A2UICore.Validation.Integrity 
    



      
Payload preflight checks that run before schema validation:
global nesting depth, nested function-call depth, and JSON-pointer
path syntax. Ported verbatim from the reference's
validate_recursion_and_paths.
Limits:
	@max_global_depth (50) — nesting depth of the whole payload.
	@max_func_call_depth (5) — nesting of call/@call+args
(or v0.8 functionCall) structures.

Path keys checked: "path" and "@path" (v1.0 binds with @path;
templates and updateDataModel use path). The relaxed pointer
pattern allows absolute (/a/b) and relative (a/b) forms with
RFC 6901 escapes (~0, ~1 only).

      


      
        Summary


  
    Functions
  


    
      
        max_func_call_depth()

      


        The nested function-call limit.



    


    
      
        max_global_depth()

      


        The global payload nesting limit.



    


    
      
        validate_recursion_and_paths(data)

      


        As validate_recursion_and_paths!/1, returning :ok | {:error, error}
instead of raising.



    


    
      
        validate_recursion_and_paths!(data)

      


        Traverses a message payload, raising A2UICore.Error (category
:recursion or :validation) when a limit or path syntax is
violated. Returns :ok otherwise.



    





      


      
        Functions


        


  
    
      
    
    
      max_func_call_depth()


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec max_func_call_depth() :: pos_integer()


      


The nested function-call limit.

  



  
    
      
    
    
      max_global_depth()


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec max_global_depth() :: pos_integer()


      


The global payload nesting limit.

  



  
    
      
    
    
      validate_recursion_and_paths(data)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec validate_recursion_and_paths(term()) :: :ok | {:error, A2UICore.Error.t()}


      


As validate_recursion_and_paths!/1, returning :ok | {:error, error}
instead of raising.

  



  
    
      
    
    
      validate_recursion_and_paths!(data)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec validate_recursion_and_paths!(term()) :: :ok


      


Traverses a message payload, raising A2UICore.Error (category
:recursion or :validation) when a limit or path syntax is
violated. Returns :ok otherwise.

  


        

      


  

    
A2UICore.Validation.Payload 
    



      
Validates component, function-call and theme payloads against a
catalog.
All three return :ok / {:ok, value} or
{:error, %A2UICore.Error{category: :validation}} whose details
list every violation as %{code, path, message}. Codes follow the
reference: missing_field, extra_field, type_mismatch,
invalid_value, unrecognized_component, unrecognized_function,
too_many_arguments, invalid_identifier, invalid_reference,
invalid_function_call. Paths are components.<id>.<property path>
and functions.<name>.<argument path>; the error message joins
path: message lines.
A component property that fails its schema is reported as
missing_field (required), extra_field (surplus) or invalid_value
(anything else — wrong type, value outside an enum, pattern…), which
is what the shared conformance suites expect. An unknown component
type carries an invalid_value detail at its component property next
to unrecognized_component.
With allow_unknown_elements (the relaxed configuration) unknown
component types, unknown functions and unknown properties are
tolerated.
A component is validated against its resolved schema
(A2UICore.Catalog.resolved_component_schema/2) with the validation
schema's $defs. The function calls nested in it are checked on their
own: a call that runs in this catalog (it names it, or names no
catalogId in a component that names none either) is fully checked;
a call into another catalog only for well-formed identifiers, since
the processor checks it against the catalog it resolves to. From v1.0
a call to a system function (@index) belongs to no catalog. Errors of
a nested call are reported at the call's location
(components.<id>.<property>.args.<argument>).

      


      
        Summary


  
    Functions
  


    
      
        max_function_call_args()

      


        The most arguments one function call may carry.



    


    
      
        rebase(result, name, location, code \\ "invalid_function_call")

      


        Moves the details of a function call's error from functions.<name>…
to the call's location in a component (location, such as
components.t1.text): functions.<name> becomes location and
functions.<name>.<argument>… becomes location.args.<argument>….
An error without details gets one with code. Returns [] for a
successful result.



    


    
      
        validate_component(catalog, component, config \\ Config.strict())

      


        Validates one component payload against catalog.



    


    
      
        validate_function(catalog, name, args, config \\ Config.strict())

      


        Validates the arguments of a call to name against the catalog's
declaration, returning them with schema defaults filled in.



    


    
      
        validate_system_function(name, args, version, config \\ Config.strict())

      


        Validates a call to a system function (@index from v1.0) of
version, which belongs to no catalog.



    


    
      
        validate_theme(catalog, theme)

      


        Validates a theme object against the catalog's theme schema. A
catalog without one accepts any object.



    





      


      
        Functions


        


  
    
      
    
    
      max_function_call_args()


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec max_function_call_args() :: pos_integer()


      


The most arguments one function call may carry.

  



    

  
    
      
    
    
      rebase(result, name, location, code \\ "invalid_function_call")


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


Moves the details of a function call's error from functions.<name>…
to the call's location in a component (location, such as
components.t1.text): functions.<name> becomes location and
functions.<name>.<argument>… becomes location.args.<argument>….
An error without details gets one with code. Returns [] for a
successful result.

  



    

  
    
      
    
    
      validate_component(catalog, component, config \\ Config.strict())


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec validate_component(A2UICore.Catalog.t(), term(), A2UICore.Validation.Config.t()) ::
  :ok | {:error, A2UICore.Error.t()}


      


Validates one component payload against catalog.

  



    

  
    
      
    
    
      validate_function(catalog, name, args, config \\ Config.strict())


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec validate_function(
  A2UICore.Catalog.t(),
  String.t(),
  term(),
  A2UICore.Validation.Config.t()
) ::
  {:ok, map()} | {:error, A2UICore.Error.t()}


      


Validates the arguments of a call to name against the catalog's
declaration, returning them with schema defaults filled in.

  



    

  
    
      
    
    
      validate_system_function(name, args, version, config \\ Config.strict())


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec validate_system_function(
  String.t(),
  term(),
  String.t(),
  A2UICore.Validation.Config.t()
) ::
  {:ok, map()} | {:error, A2UICore.Error.t()}


      


Validates a call to a system function (@index from v1.0) of
version, which belongs to no catalog.

  



  
    
      
    
    
      validate_theme(catalog, theme)


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


Validates a theme object against the catalog's theme schema. A
catalog without one accepts any object.

  


        

      


  

    
A2UICore.Validation.ReservedKeys 
    



      
The v1.0 reserved-key rule for dynamic objects.
In v1.0 a key that starts with a single @ is a protocol directive
(@path, @call). Any other @-prefixed key must be escaped by
doubling the prefix (@@note stands for the literal key @note);
unescape/1 undoes that when a value is resolved.

      


      
        Summary


  
    Functions
  


    
      
        check(keys, version)

      


        Checks that every single-@ key of a dynamic object is a known
directive. Protocol versions before v1.0 have no reserved keys.



    


    
      
        directive_like?(key)

      


        Whether key starts with a single @ (not the escaped @@).



    


    
      
        unescape(key)

      


        Removes one @ from an escaped key ("@@path" → "@path").



    





      


      
        Functions


        


  
    
      
    
    
      check(keys, version)


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


Checks that every single-@ key of a dynamic object is a known
directive. Protocol versions before v1.0 have no reserved keys.

  



  
    
      
    
    
      directive_like?(key)


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


Whether key starts with a single @ (not the escaped @@).
iex> A2UICore.Validation.ReservedKeys.directive_like?("@path")
true
iex> A2UICore.Validation.ReservedKeys.directive_like?("@@path")
false

  



  
    
      
    
    
      unescape(key)


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


Removes one @ from an escaped key ("@@path" → "@path").

  


        

      


  

    
A2UICore.Validation.Topology 
    



      
Component-graph validation: root presence, dangling references,
self-references, cycles, depth, unreachable components, and catalog
composition constraints.
All checks work on an A2UICore.State.Components set and an
info_fun — a function from a component to what its catalog knows
about the type (A2UICore.State.Component.info/0: the child
RefSpec, allowed_parents, allowed_children; nil for an unknown
type). They are pure and return :ok / {:ok, reachable} or
{:error, %A2UICore.Error{}}.
Error categories follow the reference: a missing root, a dangling
reference or an unreachable component is :integrity; a
self-reference, a cycle or exceeding the depth limit is :recursion;
a composition-constraint violation is :validation
(UNALLOWED_PARENT / UNALLOWED_CHILD). Messages carry both the
Python and TypeScript SDK phrasings, because conformance matches on
message substrings.
Components are visited in sorted id order, so where a graph has
several violations the one reported is deterministic (the reference
follows insertion order).

      


      
        Summary


  
    Types
  


    
      
        info_fun()

      


    





  
    Functions
  


    
      
        analyze(components, info_fun, config)

      


        Checks self-references, cycles and the depth limit, and (unless
allow_orphan_components) that every component is reachable from the
root. Returns the set of reachable ids.



    


    
      
        validate(components, info_fun, config)

      


        Full topology validation: integrity, then reachability/cycles/depth.
Empty component sets are valid.



    


    
      
        validate_composition(components, info_fun)

      


        Checks catalog allowedParents / allowedChildren constraints. A
component constrained by allowed_parents that no component
references is treated as a child of the surface itself.



    


    
      
        validate_integrity(components, info_fun, config)

      


        Checks that the root exists (unless allow_missing_root) and that
every referenced component exists (unless allow_dangling_references).



    





      


      
        Types


        


  
    
      
    
    
      info_fun()


        (since 0.1.0)


        
          
        

    

  


  

      

          @type info_fun() :: (A2UICore.State.Component.t() ->
                 A2UICore.State.Component.info() | nil)


      



  


        

      

      
        Functions


        


  
    
      
    
    
      analyze(components, info_fun, config)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec analyze(
  A2UICore.State.Components.t(),
  info_fun(),
  A2UICore.Validation.Config.t()
) ::
  {:ok, MapSet.t(String.t())} | {:error, A2UICore.Error.t()}


      


Checks self-references, cycles and the depth limit, and (unless
allow_orphan_components) that every component is reachable from the
root. Returns the set of reachable ids.

  



  
    
      
    
    
      validate(components, info_fun, config)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec validate(
  A2UICore.State.Components.t(),
  info_fun(),
  A2UICore.Validation.Config.t()
) ::
  :ok | {:error, A2UICore.Error.t()}


      


Full topology validation: integrity, then reachability/cycles/depth.
Empty component sets are valid.

  



  
    
      
    
    
      validate_composition(components, info_fun)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec validate_composition(A2UICore.State.Components.t(), info_fun()) ::
  :ok | {:error, A2UICore.Error.t()}


      


Checks catalog allowedParents / allowedChildren constraints. A
component constrained by allowed_parents that no component
references is treated as a child of the surface itself.

  



  
    
      
    
    
      validate_integrity(components, info_fun, config)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec validate_integrity(
  A2UICore.State.Components.t(),
  info_fun(),
  A2UICore.Validation.Config.t()
) ::
  :ok | {:error, A2UICore.Error.t()}


      


Checks that the root exists (unless allow_missing_root) and that
every referenced component exists (unless allow_dangling_references).

  


        

      


  

    
A2UICore.Coerce 
    



      
Value coercions shared by the catalog functions: truthiness, text and
number conversion.
The rules follow the reference engines so that a function evaluates to
the same result everywhere:
	truthy?/1 is Python's bool(): nil, false, 0, 0.0, "",
[] and %{} are falsy, everything else is truthy.
	to_string/1 renders a value the way formatString interpolates it:
nil is empty, booleans are true/false, objects and arrays are
compact JSON, numbers use the shortest round-trip form.
	to_float/1 and to_integer/1 accept numbers, booleans and numeric
strings. The BEAM has no infinity or NaN, so "inf" and "nan"
are not numbers here.

Examples
iex> A2UICore.Coerce.truthy?(%{})
false
iex> A2UICore.Coerce.to_string([1, "a"])
"[1,\"a\"]"
iex> A2UICore.Coerce.to_float(" 42.5 ")
{:ok, 42.5}

      


      
        Summary


  
    Functions
  


    
      
        decompose(value)

      


        Splits a float into {sign, coefficient, exponent} with
value = ±coefficient × 10^exponent using its shortest round-trip
decimal representation. sign is "-" or "" (negative zero keeps
its sign).



    


    
      
        float_to_string(value)

      


        Python's repr of a float: the shortest round-trip digits, 1e+16
style exponents from 1e16, and plain notation down to 1e-4.



    


    
      
        to_float(value)

      


        Converts a value to a float, as Python's float() does.



    


    
      
        to_integer(value)

      


        Converts a value to an integer, as Python's int() does: floats
truncate toward zero, booleans are 0/1, strings must be integer
literals.



    


    
      
        to_string(value)

      


        Renders a value as interpolated text.



    


    
      
        truthy?(value)

      


        Python truthiness of a decoded JSON value.



    





      


      
        Functions


        


  
    
      
    
    
      decompose(value)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec decompose(float()) :: {String.t(), non_neg_integer(), integer()}


      


Splits a float into {sign, coefficient, exponent} with
value = ±coefficient × 10^exponent using its shortest round-trip
decimal representation. sign is "-" or "" (negative zero keeps
its sign).

  



  
    
      
    
    
      float_to_string(value)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec float_to_string(float()) :: String.t()


      


Python's repr of a float: the shortest round-trip digits, 1e+16
style exponents from 1e16, and plain notation down to 1e-4.

  



  
    
      
    
    
      to_float(value)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec to_float(term()) :: {:ok, float()} | :error


      


Converts a value to a float, as Python's float() does.
Returns :error for nil, containers and non-numeric strings.

  



  
    
      
    
    
      to_integer(value)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec to_integer(term()) :: {:ok, integer()} | :error


      


Converts a value to an integer, as Python's int() does: floats
truncate toward zero, booleans are 0/1, strings must be integer
literals.

  



  
    
      
    
    
      to_string(value)


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


Renders a value as interpolated text.

  



  
    
      
    
    
      truthy?(value)


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


Python truthiness of a decoded JSON value.

  


        

      


  

    
A2UICore.Identifier 
    



      
UAX #31 identifier validation for catalog entity names, with the
upstream pattern ^[\p{XID_Start}_][\p{XID_Continue}]*$, compiled
like a schema pattern by A2UICore.Schema.ECMA262: exact on
Erlang/OTP 28 and later, an approximation on older PCRE.
Two structural points follow the reference:
	the empty string is invalid;
	a leading @ makes a name invalid, unless allow_leading_at: true
(payload validation, where a call may name a system function such
as @index): then one leading @ is ignored. Catalog declarations
never allow it.


      


      
        Summary


  
    Functions
  


    
      
        assert_valid!(name, context \\ "identifier")

      


        Raises A2UICore.Error with category :catalog if name is not a
valid UAX #31 identifier.



    


    
      
        continue?(char)

      


        Returns whether codepoint (a one-character string) continues an
identifier (XID_Continue, as in valid?/1). Expression and path
scanning use it to find token boundaries.



    


    
      
        valid?(name, options \\ [])

      


        Returns whether name is a valid UAX #31 identifier.



    





      


      
        Functions


        


    

  
    
      
    
    
      assert_valid!(name, context \\ "identifier")


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec assert_valid!(String.t(), String.t()) :: :ok


      


Raises A2UICore.Error with category :catalog if name is not a
valid UAX #31 identifier.

  



  
    
      
    
    
      continue?(char)


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


Returns whether codepoint (a one-character string) continues an
identifier (XID_Continue, as in valid?/1). Expression and path
scanning use it to find token boundaries.
iex> A2UICore.Identifier.continue?("a")
true
iex> A2UICore.Identifier.continue?("-")
false

  



    

  
    
      
    
    
      valid?(name, options \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec valid?(term(), keyword()) :: boolean()


      


Returns whether name is a valid UAX #31 identifier.
Options: allow_leading_at: true ignores one leading @.
iex> A2UICore.Identifier.valid?("submit_form")
true
iex> A2UICore.Identifier.valid?("@index")
false
iex> A2UICore.Identifier.valid?("@index", allow_leading_at: true)
true

  


        

      


  

    
A2UICore.Pointer 
    



      
RFC 6901 JSON Pointer parsing, building, and resolution.
Matches the reference implementation exactly:
	"/" or "" parse to the root (empty token list).
	Empty segments are dropped, so "//a///b//" ⇔ "/a/b".
	Unescape order is ~1 → / then ~0 → ~ (so "~01" decodes to "~1").
	Forbidden segments after unescaping: "__proto__", "constructor",
"prototype".
	Array indices follow the RFC §4 numeric rule: 0 or non-zero-leading
digits only ("01" is not an index).
	Maximum array index 10_000 guards against OOM/DoS by construction.

This module only handles pointer parsing/building; the store that
enforces traversal rules lives in A2UICore.State.DataModel.

      


      
        Summary


  
    Types
  


    
      
        token()

      


        One segment of a parsed pointer, as stored after unescape.



    





  
    Functions
  


    
      
        array_index?(segment)

      


        True if segment can be used as an array index per RFC 6901 §4 —
i.e. either "0" or a positive integer with no leading zeros.



    


    
      
        build(tokens)

      


        Builds an absolute pointer string from unescaped tokens (inverse of
parse/1).



    


    
      
        forbidden_segments()

      


        The forbidden path segments (after unescaping), as a MapSet.



    


    
      
        max_array_index()

      


        The maximum allowed array index (inclusive).



    


    
      
        parse(path)

      


        Parses a pointer string into its segments, unescaping them.



    


    
      
        resolve(path, context_path \\ nil)

      


        Resolves path against context_path



    





      


      
        Types


        


  
    
      
    
    
      token()


        (since 0.1.0)


        
          
        

    

  


  

      

          @type token() :: String.t()


      


One segment of a parsed pointer, as stored after unescape.

  


        

      

      
        Functions


        


  
    
      
    
    
      array_index?(segment)


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


True if segment can be used as an array index per RFC 6901 §4 —
i.e. either "0" or a positive integer with no leading zeros.

  



  
    
      
    
    
      build(tokens)


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


Builds an absolute pointer string from unescaped tokens (inverse of
parse/1).

  



  
    
      
    
    
      forbidden_segments()


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec forbidden_segments() :: MapSet.t(String.t())


      


The forbidden path segments (after unescaping), as a MapSet.
These guard against prototype pollution.

  



  
    
      
    
    
      max_array_index()


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec max_array_index() :: pos_integer()


      


The maximum allowed array index (inclusive).

  



  
    
      
    
    
      parse(path)


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


Parses a pointer string into its segments, unescaping them.
Returns {:ok, tokens} or {:error, %A2UICore.Error{}} with category
:data if a segment is in the forbidden set or path is invalid.
Examples
iex> A2UICore.Pointer.parse("/user/name")
{:ok, ["user", "name"]}
iex> A2UICore.Pointer.parse("/a~1b/~0c")
{:ok, ["a/b", "~c"]}
iex> A2UICore.Pointer.parse("/")
{:ok, []}
iex> A2UICore.Pointer.parse("")
{:ok, []}
iex> {:error, error} = A2UICore.Pointer.parse("/__proto__")
iex> error.category
:data
iex> error.code
"DATA_ERROR"

  



    

  
    
      
    
    
      resolve(path, context_path \\ nil)


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


Resolves path against context_path:
resolve("/user", anything)      → "/user"
resolve("name", "/user")       → "/user/name"
resolve("name", "/")           → "/name"
resolve("name", nil)           → "/name"
This is the simple client-scope join rule from the reference. The
collection-scope semantics are in A2UICore.Resolution.DataContext.

  


        

      


  

    
A2UICore.SemVer 
    



      
Semantic Versioning 2.0.0 parsing and comparison.
Mirrors a2ui-core's common/semver.py semantics (upstream reference),
extended with Elixir-idiomatic {:ok, _}/:error returns and tuples.
Normalization
	v1_0 / V1_0 / 1.0 / 1.0.0 / v1_0_0 are all equivalent to
each other and normalize to 1.0 (patch omitted when 0).
	Pre-release (-beta.1) and build (+meta) suffixes survive the
normalization and are included in the canonical form when present.

Comparison
Full SemVer 2.0.0 precedence rules:
1.0.0-alpha < 1.0.0-alpha.1 < 1.0.0-alpha.beta < 1.0.0-beta < 1.0.0-beta.2 < 1.0.0-beta.11 < 1.0.0-rc.1 < 1.0.0. Build metadata is
ignored.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        at_least(version, min_version)

      


        Whether version is parseable and at least minimum (both may be
A2UICore.SemVer.t/0 or strings).



    


    
      
        compare(a, b)

      


        Compares two versions per SemVer 2.0.0 section 11 precedence rules.



    


    
      
        normalize(version)

      


        Strips a leading v/V and replaces underscores in the release core
with dots, preserving any -prerelease/+build tail. "v1_0" →
"1.0".



    


    
      
        parse(version)

      


        Parses a version string as SemVer 2.0.0. Returns {:ok, version} or
:error.



    


    
      
        to_canonical(version)

      


        Canonical text form per upstream rule: major.minor when patch is 0
and no prerelease/build, otherwise full major.minor.patch[-pre][+build].



    


    
      
        to_semver(v)

      


        A shorthand for parse/1 that also accepts an already-parsed
A2UICore.SemVer.t/0.



    





      


      
        Types


        


  
    
      
    
    
      t()


        (since 0.1.0)


        
          
        

    

  


  

      

          @type t() :: %A2UICore.SemVer{
  build: [String.t()],
  major: non_neg_integer(),
  minor: non_neg_integer(),
  patch: non_neg_integer(),
  prerelease: [String.t()]
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      at_least(version, min_version)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec at_least(t() | String.t() | nil, t() | String.t()) :: boolean()


      


Whether version is parseable and at least minimum (both may be
A2UICore.SemVer.t/0 or strings).
Examples
iex> A2UICore.SemVer.at_least("v1.0", "v0.9")
true
iex> A2UICore.SemVer.at_least(nil, "v1.0")
false

  



  
    
      
    
    
      compare(a, b)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec compare(t() | String.t() | nil, t() | String.t() | nil) :: integer()


      


Compares two versions per SemVer 2.0.0 section 11 precedence rules.
Returns a negative integer, zero, or a positive integer for
<, ==, > relationships. nil or unparseable compares as
smaller than anything that parses.

  



  
    
      
    
    
      normalize(version)


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


Strips a leading v/V and replaces underscores in the release core
with dots, preserving any -prerelease/+build tail. "v1_0" →
"1.0".

  



  
    
      
    
    
      parse(version)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec parse(term()) :: {:ok, t()} | :error


      


Parses a version string as SemVer 2.0.0. Returns {:ok, version} or
:error.
Examples
iex> {:ok, v} = A2UICore.SemVer.parse("v1.0")
iex> {v.major, v.minor, v.patch}
{1, 0, 0}
iex> A2UICore.SemVer.parse("not_a_version")
:error

iex> A2UICore.SemVer.parse("1")
:error

  



  
    
      
    
    
      to_canonical(version)


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


Canonical text form per upstream rule: major.minor when patch is 0
and no prerelease/build, otherwise full major.minor.patch[-pre][+build].
Semantics copied from upstream to_canonical_version/1: input that is not
parseable returns nil.

  



  
    
      
    
    
      to_semver(v)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec to_semver(t() | String.t() | nil) :: {:ok, t()} | :error


      


A shorthand for parse/1 that also accepts an already-parsed
A2UICore.SemVer.t/0.
Returns {:ok, t} or :error.

  


        

      


  

    
A2UICore.Version 
    



      
A2UI protocol-version registry and catalog compatibility rules.
Wire envelopes carry a string version field ("v0.9", "v0.9.1",
"v1.0"). This module holds the supported set and the exact
catalog-compatibility rule from the reference implementation
(DEFAULT_CATALOG_COMPATIBILITY + the "same major ≥ 1" SemVer rule
	normalization for non-semver identifiers).

Compatibility rule (verbatim from upstream)
	Normalize both sides via A2UICore.SemVer.to_canonical/1.
	Equal canonicals ⇒ compatible.
	The explicit map (below) extends compatibility per message version.
	If both sides are SemVer and the catalog's major is ≥ 1 and equals
the message's major, they're compatible (minor/patch ignored).
	Otherwise — fallback: normalized raw string equality.


      


      
        Summary


  
    Types
  


    
      
        protocol_version()

      


    





  
    Functions
  


    
      
        all()

      


        All protocol versions known to this library, including legacy ones.



    


    
      
        catalog_compatible?(catalog_version, message_version)

      


        Whether catalog_version is compatible with message_version
per the rule documented in the moduledoc.



    


    
      
        catalog_compatible?(catalog_version, message_version, compatibility_map)

      


    


    
      
        default_catalog_compatibility()

      


        The default catalog-compatibility map (normalized canonical keys).



    


    
      
        protocol_version?(version)

      


        True if version (after SemVer parse) matches a known protocol version.
The candidate may be written 0.9, v0.9, 0.9.1, v0.9.1, v1.0.



    


    
      
        supported()

      


        The versions this build implements. v0.8 is intentionally excluded.



    


    
      
        to_protocol_version(version)

      


        Resolves the protocol version a version designator names.



    





      


      
        Types


        


  
    
      
    
    
      protocol_version()


        (since 0.1.0)


        
          
        

    

  


  

      

          @type protocol_version() :: String.t()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      all()


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec all() :: [protocol_version()]


      


All protocol versions known to this library, including legacy ones.

  



  
    
      
    
    
      catalog_compatible?(catalog_version, message_version)


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


Whether catalog_version is compatible with message_version
per the rule documented in the moduledoc.
Examples
iex> A2UICore.Version.catalog_compatible?("v1.0", "v1.0")
true
iex> A2UICore.Version.catalog_compatible?("v0.9", "v0.9.1")
true
iex> A2UICore.Version.catalog_compatible?("v0.9.1", "v0.9")
true
iex> A2UICore.Version.catalog_compatible?("v1.0", "v0.9")
false
iex> A2UICore.Version.catalog_compatible?("unknown", "v1.0")
false

  



  
    
      
    
    
      catalog_compatible?(catalog_version, message_version, compatibility_map)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec catalog_compatible?(term(), term(), map()) :: boolean()


      



  



  
    
      
    
    
      default_catalog_compatibility()


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


The default catalog-compatibility map (normalized canonical keys).
Message canonical version → the catalog canonical versions it accepts.

  



  
    
      
    
    
      protocol_version?(version)


        (since 0.1.0)


        
          
        

    

  


  

      

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


      


True if version (after SemVer parse) matches a known protocol version.
The candidate may be written 0.9, v0.9, 0.9.1, v0.9.1, v1.0.

  



  
    
      
    
    
      supported()


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec supported() :: [protocol_version()]


      


The versions this build implements. v0.8 is intentionally excluded.

  



  
    
      
    
    
      to_protocol_version(version)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec to_protocol_version(term()) :: {:ok, protocol_version()} | :error


      


Resolves the protocol version a version designator names.
v0.9, v0.9.1 and v1.0 (and any SemVer-equal variant such as
1.0.0-beta) round-trip to the same protocol version. Invalid strings
produce :error (never raise).
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