

    

        Raxol Agent Client Protocol

        v0.1.0



    


  

    Table of contents

    
      



      	Raxol Agent Client Protocol


      	Changelog


      	Provenance & attribution





        	
          Modules
          


      	Raxol.AgentClientProtocol


      	Raxol.AgentClientProtocol.Agent


      	Raxol.AgentClientProtocol.Capabilities


      	Raxol.AgentClientProtocol.Client


      	Raxol.AgentClientProtocol.Client.FsSandbox


      	Raxol.AgentClientProtocol.Connection


      	Raxol.AgentClientProtocol.Connection.Ctx


      	Raxol.AgentClientProtocol.Connection.TurnState


      	Raxol.AgentClientProtocol.Ctx


      	Raxol.AgentClientProtocol.Delivery


      	Raxol.AgentClientProtocol.Error


      	Raxol.AgentClientProtocol.Ext.AttachPolicy


      	Raxol.AgentClientProtocol.Ext.AttachPolicy.Bridge


      	Raxol.AgentClientProtocol.Ext.AttachPolicy.Grant


      	Raxol.AgentClientProtocol.Ext.AttachPolicy.LocalNode


      	Raxol.AgentClientProtocol.Ext.AttachPolicy.Runner


      	Raxol.AgentClientProtocol.Ext.AttachPolicy.Token


      	Raxol.AgentClientProtocol.Ext.Capability.Issuer


      	Raxol.AgentClientProtocol.Ext.Capability.Keyring


      	Raxol.AgentClientProtocol.Ext.Capability.Token


      	Raxol.AgentClientProtocol.Ext.Journal


      	Raxol.AgentClientProtocol.Ext.Journal.Mem


      	Raxol.AgentClientProtocol.Ext.Journal.Record


      	Raxol.AgentClientProtocol.Ext.Journal.Writer


      	Raxol.AgentClientProtocol.Ext.Reattach


      	Raxol.AgentClientProtocol.Ext.Schema


      	Raxol.AgentClientProtocol.Ext.Schema.CaughtUpNotification


      	Raxol.AgentClientProtocol.Ext.Schema.ClosedNotification


      	Raxol.AgentClientProtocol.Ext.Schema.DetachNotification


      	Raxol.AgentClientProtocol.Ext.Schema.LaggedNotification


      	Raxol.AgentClientProtocol.Ext.Schema.SessionRecordNotification


      	Raxol.AgentClientProtocol.Ext.Schema.SteerRequest


      	Raxol.AgentClientProtocol.Ext.Schema.SteerResponse


      	Raxol.AgentClientProtocol.MethodTable


      	Raxol.AgentClientProtocol.Router


      	Raxol.AgentClientProtocol.Rpc


      	Raxol.AgentClientProtocol.Rpc.Message


      	Raxol.AgentClientProtocol.Rpc.Notification


      	Raxol.AgentClientProtocol.Rpc.Request


      	Raxol.AgentClientProtocol.Rpc.RequestId


      	Raxol.AgentClientProtocol.Rpc.Response


      	Raxol.AgentClientProtocol.Schema.AgentTypes


      	Raxol.AgentClientProtocol.Schema.AgentTypes.AgentAuthCapabilities


      	Raxol.AgentClientProtocol.Schema.AgentTypes.AgentCapabilities


      	Raxol.AgentClientProtocol.Schema.AgentTypes.AgentResponse


      	Raxol.AgentClientProtocol.Schema.AgentTypes.AuthMethod


      	Raxol.AgentClientProtocol.Schema.AgentTypes.AuthenticateRequest


      	Raxol.AgentClientProtocol.Schema.AgentTypes.AuthenticateResponse


      	Raxol.AgentClientProtocol.Schema.AgentTypes.CancelNotification


      	Raxol.AgentClientProtocol.Schema.AgentTypes.ClientNotification


      	Raxol.AgentClientProtocol.Schema.AgentTypes.ClientRequest


      	Raxol.AgentClientProtocol.Schema.AgentTypes.EnvVariable


      	Raxol.AgentClientProtocol.Schema.AgentTypes.HttpHeader


      	Raxol.AgentClientProtocol.Schema.AgentTypes.Implementation


      	Raxol.AgentClientProtocol.Schema.AgentTypes.InitializeRequest


      	Raxol.AgentClientProtocol.Schema.AgentTypes.InitializeResponse


      	Raxol.AgentClientProtocol.Schema.AgentTypes.LoadSessionRequest


      	Raxol.AgentClientProtocol.Schema.AgentTypes.LoadSessionResponse


      	Raxol.AgentClientProtocol.Schema.AgentTypes.LogoutCapabilities


      	Raxol.AgentClientProtocol.Schema.AgentTypes.McpCapabilities


      	Raxol.AgentClientProtocol.Schema.AgentTypes.McpServer


      	Raxol.AgentClientProtocol.Schema.AgentTypes.McpServerHttp


      	Raxol.AgentClientProtocol.Schema.AgentTypes.McpServerSse


      	Raxol.AgentClientProtocol.Schema.AgentTypes.McpServerStdio


      	Raxol.AgentClientProtocol.Schema.AgentTypes.NewSessionRequest


      	Raxol.AgentClientProtocol.Schema.AgentTypes.NewSessionResponse


      	Raxol.AgentClientProtocol.Schema.AgentTypes.PromptCapabilities


      	Raxol.AgentClientProtocol.Schema.AgentTypes.PromptRequest


      	Raxol.AgentClientProtocol.Schema.AgentTypes.PromptResponse


      	Raxol.AgentClientProtocol.Schema.AgentTypes.SessionCapabilities


      	Raxol.AgentClientProtocol.Schema.AgentTypes.SessionCloseCapabilities


      	Raxol.AgentClientProtocol.Schema.AgentTypes.SessionDeleteCapabilities


      	Raxol.AgentClientProtocol.Schema.AgentTypes.SessionMode


      	Raxol.AgentClientProtocol.Schema.AgentTypes.SessionModeState


      	Raxol.AgentClientProtocol.Schema.AgentTypes.SetSessionModeRequest


      	Raxol.AgentClientProtocol.Schema.AgentTypes.SetSessionModeResponse


      	Raxol.AgentClientProtocol.Schema.AgentTypes.StopReason


      	Raxol.AgentClientProtocol.Schema.Annotations


      	Raxol.AgentClientProtocol.Schema.AudioContent


      	Raxol.AgentClientProtocol.Schema.AvailableCommand


      	Raxol.AgentClientProtocol.Schema.AvailableCommandInput


      	Raxol.AgentClientProtocol.Schema.AvailableCommandsUpdate


      	Raxol.AgentClientProtocol.Schema.BlobResourceContents


      	Raxol.AgentClientProtocol.Schema.ClientTypes.AgentRequest


      	Raxol.AgentClientProtocol.Schema.ClientTypes.ClientCapabilities


      	Raxol.AgentClientProtocol.Schema.ClientTypes.CreateTerminalRequest


      	Raxol.AgentClientProtocol.Schema.ClientTypes.CreateTerminalResponse


      	Raxol.AgentClientProtocol.Schema.ClientTypes.FileSystemCapability


      	Raxol.AgentClientProtocol.Schema.ClientTypes.KillTerminalRequest


      	Raxol.AgentClientProtocol.Schema.ClientTypes.KillTerminalResponse


      	Raxol.AgentClientProtocol.Schema.ClientTypes.PermissionOption


      	Raxol.AgentClientProtocol.Schema.ClientTypes.PermissionOptionKind


      	Raxol.AgentClientProtocol.Schema.ClientTypes.ReadTextFileRequest


      	Raxol.AgentClientProtocol.Schema.ClientTypes.ReadTextFileResponse


      	Raxol.AgentClientProtocol.Schema.ClientTypes.ReleaseTerminalRequest


      	Raxol.AgentClientProtocol.Schema.ClientTypes.ReleaseTerminalResponse


      	Raxol.AgentClientProtocol.Schema.ClientTypes.RequestPermissionOutcome


      	Raxol.AgentClientProtocol.Schema.ClientTypes.RequestPermissionRequest


      	Raxol.AgentClientProtocol.Schema.ClientTypes.RequestPermissionResponse


      	Raxol.AgentClientProtocol.Schema.ClientTypes.SelectedPermissionOutcome


      	Raxol.AgentClientProtocol.Schema.ClientTypes.TerminalExitStatus


      	Raxol.AgentClientProtocol.Schema.ClientTypes.TerminalOutputRequest


      	Raxol.AgentClientProtocol.Schema.ClientTypes.TerminalOutputResponse


      	Raxol.AgentClientProtocol.Schema.ClientTypes.WaitForTerminalExitRequest


      	Raxol.AgentClientProtocol.Schema.ClientTypes.WaitForTerminalExitResponse


      	Raxol.AgentClientProtocol.Schema.ClientTypes.WriteTextFileRequest


      	Raxol.AgentClientProtocol.Schema.ClientTypes.WriteTextFileResponse


      	Raxol.AgentClientProtocol.Schema.ContentBlock


      	Raxol.AgentClientProtocol.Schema.ContentChunk


      	Raxol.AgentClientProtocol.Schema.Cost


      	Raxol.AgentClientProtocol.Schema.CurrentModeUpdate


      	Raxol.AgentClientProtocol.Schema.Diff


      	Raxol.AgentClientProtocol.Schema.EmbeddedResource


      	Raxol.AgentClientProtocol.Schema.EmbeddedResourceResource


      	Raxol.AgentClientProtocol.Schema.Ext


      	Raxol.AgentClientProtocol.Schema.Ext.ExtNotification


      	Raxol.AgentClientProtocol.Schema.Ext.ExtRequest


      	Raxol.AgentClientProtocol.Schema.Ext.ExtResponse


      	Raxol.AgentClientProtocol.Schema.ImageContent


      	Raxol.AgentClientProtocol.Schema.LifecycleExtras


      	Raxol.AgentClientProtocol.Schema.LifecycleExtras.CancelRequestNotification


      	Raxol.AgentClientProtocol.Schema.LifecycleExtras.CloseSessionRequest


      	Raxol.AgentClientProtocol.Schema.LifecycleExtras.CloseSessionResponse


      	Raxol.AgentClientProtocol.Schema.LifecycleExtras.DeleteSessionRequest


      	Raxol.AgentClientProtocol.Schema.LifecycleExtras.DeleteSessionResponse


      	Raxol.AgentClientProtocol.Schema.LifecycleExtras.LogoutResponse


      	Raxol.AgentClientProtocol.Schema.LifecycleExtras.SessionNotification


      	Raxol.AgentClientProtocol.Schema.MaybeUndefined


      	Raxol.AgentClientProtocol.Schema.Plan


      	Raxol.AgentClientProtocol.Schema.PlanEntry


      	Raxol.AgentClientProtocol.Schema.ResourceLink


      	Raxol.AgentClientProtocol.Schema.Role


      	Raxol.AgentClientProtocol.Schema.SessionUpdate


      	Raxol.AgentClientProtocol.Schema.TextContent


      	Raxol.AgentClientProtocol.Schema.TextResourceContents


      	Raxol.AgentClientProtocol.Schema.ToolCall


      	Raxol.AgentClientProtocol.Schema.ToolCallContent


      	Raxol.AgentClientProtocol.Schema.ToolCallContentWrapper


      	Raxol.AgentClientProtocol.Schema.ToolCallLocation


      	Raxol.AgentClientProtocol.Schema.ToolCallStatus


      	Raxol.AgentClientProtocol.Schema.ToolCallTerminal


      	Raxol.AgentClientProtocol.Schema.ToolCallUpdate


      	Raxol.AgentClientProtocol.Schema.ToolCallUpdateFields


      	Raxol.AgentClientProtocol.Schema.ToolKind


      	Raxol.AgentClientProtocol.Schema.Unstable


      	Raxol.AgentClientProtocol.Schema.Unstable.ConfigOptionUpdate


      	Raxol.AgentClientProtocol.Schema.Unstable.ForkSessionRequest


      	Raxol.AgentClientProtocol.Schema.Unstable.ForkSessionResponse


      	Raxol.AgentClientProtocol.Schema.Unstable.ListSessionsRequest


      	Raxol.AgentClientProtocol.Schema.Unstable.ListSessionsResponse


      	Raxol.AgentClientProtocol.Schema.Unstable.ModelInfo


      	Raxol.AgentClientProtocol.Schema.Unstable.ResumeSessionRequest


      	Raxol.AgentClientProtocol.Schema.Unstable.ResumeSessionResponse


      	Raxol.AgentClientProtocol.Schema.Unstable.SessionConfigKind


      	Raxol.AgentClientProtocol.Schema.Unstable.SessionConfigOption


      	Raxol.AgentClientProtocol.Schema.Unstable.SessionConfigOptionCategory


      	Raxol.AgentClientProtocol.Schema.Unstable.SessionConfigSelect


      	Raxol.AgentClientProtocol.Schema.Unstable.SessionConfigSelectGroup


      	Raxol.AgentClientProtocol.Schema.Unstable.SessionConfigSelectOption


      	Raxol.AgentClientProtocol.Schema.Unstable.SessionConfigSelectOptions


      	Raxol.AgentClientProtocol.Schema.Unstable.SessionForkCapabilities


      	Raxol.AgentClientProtocol.Schema.Unstable.SessionInfo


      	Raxol.AgentClientProtocol.Schema.Unstable.SessionInfoUpdate


      	Raxol.AgentClientProtocol.Schema.Unstable.SessionListCapabilities


      	Raxol.AgentClientProtocol.Schema.Unstable.SessionModelState


      	Raxol.AgentClientProtocol.Schema.Unstable.SessionResumeCapabilities


      	Raxol.AgentClientProtocol.Schema.Unstable.SetSessionConfigOptionRequest


      	Raxol.AgentClientProtocol.Schema.Unstable.SetSessionConfigOptionResponse


      	Raxol.AgentClientProtocol.Schema.Unstable.SetSessionModelRequest


      	Raxol.AgentClientProtocol.Schema.Unstable.SetSessionModelResponse


      	Raxol.AgentClientProtocol.Schema.UnstructuredCommandInput


      	Raxol.AgentClientProtocol.Schema.UsageUpdate


      	Raxol.AgentClientProtocol.Schema.Version


      	Raxol.AgentClientProtocol.Session


      	Raxol.AgentClientProtocol.Session.Emitter


      	Raxol.AgentClientProtocol.Session.Emitter.Direct


      	Raxol.AgentClientProtocol.Session.Emitter.Journal


      	Raxol.AgentClientProtocol.Session.SteerAdapter


      	Raxol.AgentClientProtocol.Session.SteerAdapter.Unsupported


      	Raxol.AgentClientProtocol.Session.Supervisor


      	Raxol.AgentClientProtocol.Session.Turn


      	Raxol.AgentClientProtocol.Telemetry


      	Raxol.AgentClientProtocol.Transport


      	Raxol.AgentClientProtocol.Transport.Envelope


      	Raxol.AgentClientProtocol.Transport.Framer


      	Raxol.AgentClientProtocol.Transport.Paired


      	Raxol.AgentClientProtocol.Transport.Reassembly


      	Raxol.AgentClientProtocol.Transport.Stdio


      	RaxolAgentClientProtocol.Application





        



        	
          Mix Tasks
          


      	mix acp.schema.verify





        


      

    

  

    Raxol Agent Client Protocol

Elixir/OTP implementation of ACP (Agent Client Protocol):
the JSON-RPC 2.0 protocol between code editors and AI coding agents (the protocol
Zed and a growing ecosystem of editors/agents speak).
Installation
def deps do
  [
    {:raxol_agent_client_protocol, "~> 0.1"}
  ]
end
Not to be confused with the Virtuals Agent Commerce Protocol, an
unrelated on-chain payments protocol that Raxol also speaks (Raxol.Earn).
This package is the Agent Client Protocol: editor↔agent JSON-RPC.

What this is
	Full ACP v1 surface, both roles (agent and client), bidirectional:
initialize, session/*, fs/*, terminal/*, including the agent→client
request direction (session/request_permission, fs/*, terminal/*).
	OTP-native runtime: one supervised process per connection, per-session
processes under DynamicSupervisor + Registry, supervised per-request
dispatch, fail-closed permission flow.
	Pluggable transports: stdio (newline-delimited JSON-RPC, the stock ACP
wire) and an in-process paired transport (test backbone / BEAM-local).
Stdio refuses a frame over 16 MiB or nested more than 256 deep, without
crashing; both limits are options (Transport.Stdio's "Limits").
	An opt-in filesystem for a client: use Raxol.AgentClientProtocol.Client, fs_sandbox: root answers fs/read_text_file and fs/write_text_file
inside root only. It checks each path before use and the opened file
after, and caps a read at 16 MiB; Client.FsSandbox states what it does
not guarantee against a peer that changes the tree while requests run.
	Resumable sessions (in-memory journal) (vendor extension,
_meta["raxol.io"] + _raxol/* methods): offset-based reattach/replay
with a register-before-high-watermark seam (no gap, no dup), plus
offline-verifiable capability tokens and taint annotation.

What ACP is
ACP standardizes the wire between a client (the editor/host process: Zed,
an IDE, a CLI) and an agent (the AI coding assistant process) as JSON-RPC
2.0 over a byte stream, almost always the agent's stdio. The client launches
the agent as a subprocess and speaks to it over its stdin/stdout, the same
shape as LSP, but for agentic coding sessions instead of language tooling.
The handshake is initialize (capability negotiation), then session/new
(or session/load to resume), then one or more session/prompt turns. During
a turn the agent role streams session/update notifications back to the
client (assistant text, tool calls, plan updates) and may, mid-turn, become
the caller, issuing session/request_permission, fs/read_text_file,
fs/write_text_file, or terminal/* requests to the client. This
agent→client request direction is why ACP is bidirectional and why this
package implements both roles behind the same Connection core rather than
a request/response client library plus a callback-only server.
Module layers
The library is organized in orthogonal layers, each independently testable:
Raxol.AgentClientProtocol
├── Schema.*        # the ACP v1 data model (wire types, total decode)
├── Rpc.*           # JSON-RPC 2.0 envelope (id correlation, error codes)
├── Transport.*      # pluggable byte/message carriers
├── Connection        # one process per peer, either role, request correlation
├── Session            # per-session turn state machine (agent role)
├── Agent / Client       # ergonomic `use`-able behaviours, generated from MethodTable
├── MethodTable / Router  # single source of truth for the wire vocabulary + generated dispatch
└── Ext.*              # vendor extension: resumable sessions (in-memory journal)
	Schema.*: the ACP data model: content blocks, session types,
fs/terminal types, capabilities. Ported from the MIT
f1729/agent_client_protocol schema layer (see Provenance).
Total decode throughout: unknown/malformed wire input never crashes and
never mints an atom (String.to_atom/1 is never called on wire-derived
data). Decode functions return {:ok, struct} | {:error, reason} or a
best-effort struct with a captured raw fallback, per type.
	Rpc.*: the JSON-RPC 2.0 envelope: request/response/notification
framing, id correlation (null | integer | string, type-preserving:
the wire type of an id is echoed back exactly, never coerced), and the
standard JSON-RPC error codes.
	Transport.*: pluggable message carriers behind one behaviour:
Transport.Stdio (newline-delimited JSON over a real or spawned stdio
pipe, single-writer serialized) and Transport.Paired (an in-process
pair of linked mailboxes, the test backbone, also usable for BEAM-local
agent↔client wiring with no subprocess). Transport.Framer does the
byte-splitting (partial-buffer handling, CRLF tolerance, a frame size
cap) shared by stdio-shaped transports.
	Connection: the correlation + dispatch brain. One GenServer per
peer link, either role (:agent or :client; the same module, role
only selects which MethodTable direction is inbound). Never blocks on a
peer; every inbound request/notification dispatches to a
Task.Supervisor.async_nolink task, never runs handler code in its own
process, and never creates an atom from wire input (method→callback
mapping is compile-time Router/MethodTable clauses only).
	Session: the agent-role per-session turn state machine: prompt
lifecycle, cancellation, the permission-request round-trip. One process
per active session under a DynamicSupervisor.
	Agent / Client: thin ergonomic use-able behaviours over
Connection. Their @callbacks and default clauses are generated from
MethodTable.rows_for_side/1 at compile time, so the callback surface can
never drift from the wire vocabulary the table defines. Override only the
callbacks your role implements; every other method defaults to
{:error, Error.method_not_found()} (requests) or a silent :ok
(notifications).
	MethodTable / Router: the single source of truth for every ACP
wire method (direction, JSON-RPC kind, callback atom, param/result schema
modules, capability gate, layer) plus a compile-time-generated dispatcher.
Adding or changing a method is a MethodTable row edit; the Router,
Agent/Client callback surfaces, and capability gating all derive from
it, so they cannot fall out of sync with each other.
	Ext.*: the vendor extension namespace for resumable sessions. See
Resumable sessions below.

Quickstart: a minimal agent + client over stdio
A toy agent that echoes the prompt back as a single session/update, and a
client that launches it as a subprocess and drives one turn over the ACP
stdio transport: the same shape an editor uses to launch and speak to a
coding agent. Save both files in one directory and run
elixir my_client.exs.
# my_agent.exs: an ACP agent speaking on its own stdin/stdout. The client
# below runs it as `elixir my_agent.exs`.

# stdout carries only protocol frames, and a strict client rejects anything
# else on it, so Mix.install's first-run output goes to stderr...
leader = Process.group_leader()
Process.group_leader(self(), Process.whereis(:standard_error))
Mix.install([{:raxol_agent_client_protocol, "~> 0.1"}])
Process.group_leader(self(), leader)

# ...and so does every log line. The handler cannot change its device in
# place, so it is removed and added back.
{:ok, handler} = :logger.get_handler_config(:default)
:ok = :logger.remove_handler(:default)

:ok =
  :logger.add_handler(
    :default,
    handler.module,
    handler |> Map.drop([:id, :module]) |> Map.put(:config, %{type: :standard_error})
  )

defmodule MyAgent do
  use Raxol.AgentClientProtocol.Agent

  alias Raxol.AgentClientProtocol.Connection
  alias Raxol.AgentClientProtocol.Schema.{ContentChunk, TextContent}
  alias Raxol.AgentClientProtocol.Schema.LifecycleExtras.SessionNotification

  alias Raxol.AgentClientProtocol.Schema.AgentTypes.{
    InitializeResponse,
    NewSessionResponse,
    PromptResponse
  }

  @impl true
  def initialize(req, _ctx) do
    # Echo back the client's requested protocol version; a real agent may
    # cap this to its own max.
    {:ok, InitializeResponse.new(req.protocol_version)}
  end

  @impl true
  def new_session(_params, _ctx) do
    {:ok, NewSessionResponse.new("sess-1")}
  end

  @impl true
  def prompt(%{session_id: session_id, prompt: blocks}, ctx) do
    text = Enum.map_join(blocks, "", fn {:text, tc} -> tc.text; _ -> "" end)

    chunk = ContentChunk.new({:text, TextContent.new("echo: #{text}")})
    notification = SessionNotification.new(session_id, {:agent_message_chunk, chunk})
    Connection.notify(ctx.conn, "session/update", notification)

    {:ok, PromptResponse.new(:end_turn)}
  end
end

alias Raxol.AgentClientProtocol.Transport.Stdio

{:ok, handle} = Stdio.start_self()

# `start_link/2` links the connection's supervisor to this script, and the
# supervisor exits when the connection ends (the client closed the pipe).
# Waiting for that keeps the agent up exactly as long as its client: the
# script then returns and the VM halts. (`Process.sleep(:infinity)` would keep
# an orphaned VM running after the client has gone.)
Process.flag(:trap_exit, true)
{:ok, sup} = Raxol.AgentClientProtocol.Agent.start_link(MyAgent, transport: {Stdio, handle})

receive do
  {:EXIT, ^sup, _reason} -> :ok
end
# my_client.exs: runs my_agent.exs as a subprocess and drives one turn.
Mix.install([{:raxol_agent_client_protocol, "~> 0.1"}])

defmodule MyClient do
  use Raxol.AgentClientProtocol.Client
end

alias Raxol.AgentClientProtocol.{Client, Connection}
alias Raxol.AgentClientProtocol.Schema.AgentTypes.{InitializeRequest, NewSessionRequest}
alias Raxol.AgentClientProtocol.Schema.AgentTypes.PromptRequest
alias Raxol.AgentClientProtocol.Schema.ContentBlock
alias Raxol.AgentClientProtocol.Transport.Stdio

{:ok, handle} = Stdio.start_spawn("elixir", ["my_agent.exs"])
{:ok, sup} = Client.start_link(MyClient, transport: {Stdio, handle})

# `start_link/2` returns the connection's supervisor; requests need the
# Connection itself.
{:ok, conn} = Client.connection(sup)

# The mandatory handshake: no other request is legal before `initialize`.
# The agent installs the package before it answers (from Mix.install's cache,
# which this script has just filled), hence the generous timeout.
{:ok, init} = Connection.request(conn, "initialize", InitializeRequest.new(1), 30_000)
IO.inspect(init.protocol_version, label: "protocol version")

{:ok, session} =
  Connection.request(conn, "session/new", NewSessionRequest.new(File.cwd!()), 5_000)

prompt = PromptRequest.new(session.session_id, [ContentBlock.from_string("hello, agent")])
{:ok, {updates, response}} = Client.prompt(conn, prompt)

for update <- updates, do: IO.inspect(update, label: "agent said")
IO.inspect(response.stop_reason, label: "stop reason")
It prints the protocol version (1), one agent_message_chunk whose text
is "echo: hello, agent", and the stop reason :end_turn. A release, or
mix run with its stdio piped by the client, is an equally good way to run
the agent: Raxol.AgentClientProtocol.Transport.Stdio's "Modes" section
lists the boot forms start_self/1 supports.
For BEAM-local wiring (no subprocess, e.g. tests or an in-process agent
runtime) swap Transport.Stdio for
Raxol.AgentClientProtocol.Transport.Paired.create_pair/0, which hands
back two linked transport handles.
Resumable sessions (in-memory journal)
Stock ACP session state is process-local: kill the agent, lose the turn
history. Ext.* adds a vendor extension (_meta["raxol.io"] on the
standard session/load/session/update methods, plus new _raxol/*
methods) that journals a session and makes it reattachable across
connections without changing the client's steady-state protocol
experience. The journal that ships is in memory (see below), so a session
outlives its connections but not the node:
	Append-only journal, single publisher. Every durable record for a
session (turn boundaries, streamed updates, genesis) passes through
exactly one Ext.Journal.Writer process per session_id. Append is
strictly append-then-publish: a subscriber only ever sees a record after
it is durably written, never before (no publish-ahead).
	Offset-based reattach/replay, no gap, no dup. A reattach
(session/load with the _meta["raxol.io"] rider, or
_raxol/session.load) authorizes, then registers as a live
subscriber first, and only after that reads the store's high
watermark h. History (from..h] is replayed as wire frames, then the
response carries h back to the caller: replay-before-respond, so the
response always serializes after the last history frame it promised.
From then on the gate is permanent and monotone: offset <= h drops
(already delivered in history), offset > h forwards live. Registering
before reading h is the whole correctness argument. Reading h first
would leave a window where a live record between the read and the
registration is silently lost.
	Ed25519 offline-verifiable capability tokens (RXC1). An attach to a
writerless session (a journal with no live Writer, no issuer
reachable) can be authorized from the token bytes
and a shipped public key alone: RXC1.<base64url claims>.<base64url sig>,
detached Ed25519 over the version-pinned prefix + claims, no alg field
anywhere (the algorithm is the literal RXC1 prefix, so a JWT-style
alg:none/downgrade confusion is structurally unexpressible). Every
attach, token or process-local (AttachPolicy.LocalNode), is decided
by exactly one fail-closed funnel; any non-{:ok, %Grant{}} result
denies, full stop.
	Taint: annotate, never filter. Every delivered record carries its
taint (_meta["raxol.io"] on session/update frames, a named top-level
field on _raxol/session.record). No code path in this package drops,
withholds, or reroutes a record by taint. The only filtering axis is
kind (applied identically to history and live replay), which keeps
history ++ live == the durable stream as an invariant a caller can
actually rely on. Taint is a caller-side redaction signal, not an
in-package access control.

Today's journal store (Ext.Journal.Mem) is in-memory, durable across
connections within one node's lifetime, not across node restarts. No
disk-backed store ships; see Invariants a change must keep
for what one would have to satisfy.
Resumable sessions are opt-in. Ext.* (journal, Reattach,
AttachPolicy) is a set of primitives your agent handler wires together:
use Agent alone gives you method_not_found on session/load's
_meta["raxol.io"] rider and on _raxol/session.load, because no default
Agent/Client callback body can know your session-to-journal mapping or
which AttachPolicy you want.
Enabling resumable sessions
The processes an attach needs (the journal WriterRegistry and
WriterSupervisor, the AttachPolicy TaskSupervisor, the session
Registry) are already running: the package's application starts them
(two registries, two dynamic supervisors and one task supervisor; no files,
ports or listeners) in every project that depends on it. Do not start
RaxolAgentClientProtocol.Application.children/0 yourself while it runs;
RaxolAgentClientProtocol.Application's moduledoc says how an embedder
that wants them under its own supervisor keeps the application from
starting.
What remains is your agent handler: new_session/2 starts a journaled
Session, prompt/2 hands each prompt to it as a turn, and
raxol_load_session/2 routes _raxol/session.load through
Reattach.attach/1. This agent is modelled on the RefAgent the package's
end-to-end test
drives:
defmodule MyDurableAgent do
  use Raxol.AgentClientProtocol.Agent

  alias Raxol.AgentClientProtocol.Error
  alias Raxol.AgentClientProtocol.Ext.{Journal, Reattach}
  alias Raxol.AgentClientProtocol.Ext.AttachPolicy.LocalNode
  alias Raxol.AgentClientProtocol.Session
  alias Raxol.AgentClientProtocol.Session.Emitter.Journal, as: JournalEmitter
  alias Raxol.AgentClientProtocol.Schema.{ContentBlock, ContentChunk}
  alias Raxol.AgentClientProtocol.Schema.LifecycleExtras.SessionNotification

  alias Raxol.AgentClientProtocol.Schema.AgentTypes.{
    InitializeResponse,
    NewSessionResponse
  }

  # handler_arg: %{session_id: sid, journal: {Journal.Mem, handle}}. Open the
  # journal with `Journal.Mem.open(sid)` in a process that outlives the
  # connections that use it (the handle is an ETS table that process owns).
  @impl true
  def init(arg), do: {:ok, arg}

  @impl true
  def initialize(req, _ctx), do: {:ok, InitializeResponse.new(req.protocol_version)}

  @impl true
  def new_session(_req, ctx) do
    %{session_id: sid, journal: journal} = ctx.handler_state
    {:ok, _writer} = Journal.ensure_writer(sid, journal)

    {:ok, _session} =
      Session.Supervisor.start_session(ctx.session_sup,
        session_id: sid,
        conn: ctx.conn,
        task_sup: ctx.task_sup,
        turn_runner: &echo_turn/2,
        emitter: JournalEmitter,
        journal: journal
      )

    {:ok, NewSessionResponse.new(sid)}
  end

  # A prompt is a turn of the session started above. The session journals
  # the turn and its updates, and answers the prompt when the turn ends.
  @impl true
  def prompt(req, ctx) do
    case Registry.lookup(Session.registry(), {ctx.conn, req.session_id}) do
      [{session, _}] ->
        case Session.begin_prompt(session, req, ctx.reply_ref, ctx.rx_seq) do
          :ok -> :deferred
          {:error, %Error{} = error} -> {:error, error}
        end

      [] ->
        {:error, Error.new(-32_602, "unknown session")}
    end
  end

  # `_raxol/session.load`: the one attach seam every reattach converges on.
  @impl true
  def raxol_load_session(%{session_id: sid, _meta: meta}, ctx) do
    %{journal: journal} = ctx.handler_state
    rider = Reattach.parse_rider(get_in(meta, ["raxol.io"]))

    Reattach.attach(%{
      conn: ctx.conn,
      session_id: sid,
      reply_ref: ctx.reply_ref,
      journal: journal,
      from_offset: rider.from_offset,
      history_policy: rider.history_policy,
      capability: rider.capability,
      offset_aware?: true,
      surface: :process,
      transport: %{kind: :process, peer: nil},
      # The attach subscriber lives under this connection's session
      # supervisor and ends with the connection.
      session_sup: ctx.session_sup,
      # LocalNode grants any in-BEAM :process attach; swap in
      # `Ext.AttachPolicy.Token` for signed RXC1 capability tokens instead.
      policy: LocalNode
    })
  end

  # The turn runner: one update, then the end of the turn.
  defp echo_turn(session, req) do
    text = Enum.map_join(req.prompt, "", fn {:text, tc} -> tc.text; _ -> "" end)
    chunk = ContentChunk.new(ContentBlock.from_string("echo: " <> text))

    :ok =
      Session.post_update(
        session,
        SessionNotification.new(req.session_id, {:agent_message_chunk, chunk})
      )

    {:stop, :end_turn}
  end
end
A second connection to the same agent (same handler_arg) that sends
_raxol/session.load with _meta: %{"raxol.io" => %{"fromOffset" => 0}}
gets the journaled history replayed (session_created, turn_started, the
update, turn_completed), then _raxol/session.caught_up, then live
updates. Without session_sup: (or a start_subscriber: function) the
attach subscriber is started unsupervised; it still ends when the
connection goes down, but nothing supervises it.
Provenance
See NOTICE.md for the attribution and licence text. Summary:
	Schema/serialization layer: ported MIT→MIT from
f1729/agent_client_protocol
(Copyright (c) 2025 f1729), defects fixed, restructured under
Raxol.AgentClientProtocol.*. Ported modules note this in their
moduledoc.
	OTP runtime (Connection, Session, Transport, supervision, the Ext.*
extension) is written for this package. Its design was influenced by the
official ACP SDKs; no code was copied from them.
	The ACP JSON Schema (Apache-2.0), SHA256-pinned at schema-v1.19.0,
is kept in the repository only as a validation oracle for the tests. It
is excluded from the Hex package (mix.exs's :files list).

This layered provenance is a deliberate license-discipline decision, not an
accident. See ADR-0041
for the full reasoning.
Conformance
Three independent nets, each catching a different class of drift. The
suites live in the package's
test/
directory in the repository; none of them ships in the Hex package.
	test/conformance/acpx_cases_test.exs replays the 21 ported acpx
case fixtures (test/conformance/cases/*.json) through a native Elixir
runner (test/support/conformance/case_runner.ex) against mock
agent/client handlers: an external, MIT-licensed opinion on wire
behavior this package didn't author.
	priv/schema-oracle/ (via mix acp.schema.verify + the schema test
suite) pins the official ACP JSON Schema and validates our hand-written
Schema.* types against it, catching drift from the spec itself, not
just from acpx's interpretation of it.
	test/torture/: wire_torture_test.exs (malformed/adversarial wire
input, total-decode fuzzing) and pbus_coverage_audit_test.exs (an
audit that every journal and reattach invariant has at least one
exercising test): the interop/robustness net beyond happy-path
conformance.

Testing
From a checkout of the repository:
cd packages/raxol_agent_client_protocol && MIX_ENV=test mix test
mix acp.schema.verify   # oracle drift gate

Focused runs:
# One layer
MIX_ENV=test mix test test/schema/
MIX_ENV=test mix test test/ext/

# Conformance + torture nets only
MIX_ENV=test mix test test/conformance/ test/torture/

# Property-based round-trip tests (StreamData)
MIX_ENV=test mix test test/schema/roundtrip_property_test.exs

Invariants a change must keep
Any change to the reattach/attach-policy surface (Ext.*) or to the
connection/router core must keep these:
	Connection and router. The Connection never blocks on a peer,
never runs handler code in its own process, never mints an atom from
wire input, and sends at most one response frame per inbound id, also
under cancellation races.
	Attach. Every attach is decided by exactly one fail-closed
authorization funnel (no second try/catch wrapper around it), a
reattacher registers as a live subscriber before it reads the high
watermark, and the RXC1 token format has no algorithm field to
downgrade.
	On-disk writes. Ext.Journal.Mem keeps the journal in memory, so
nothing is written to disk. A store that writes to disk must create its
files with 0600/0700 permissions: durable records never land
world-readable.

Two Ctx modules
Raxol.AgentClientProtocol.Connection.Ctx (the per-dispatch struct every
handler callback receives) and Raxol.AgentClientProtocol.Ctx (a separate
ergonomic layer of plain pid-taking wrapper functions for code running
inside a session/prompt turn task) share the "Ctx" name but are
deliberately two different things: a turn task cannot structurally reach
the dispatch-time Connection.Ctx at all, so Raxol.AgentClientProtocol.Ctx
does not compete with it as a second struct; its moduledoc has the full
"why this isn't built on Connection.Ctx" rationale.


  

    Changelog

All notable changes to raxol_agent_client_protocol are documented in this file.
The format is based on Keep a Changelog,
and this project adheres to Semantic Versioning.
[0.1.0] - 2026-11-14
First release. An Elixir/OTP implementation of ACP (Agent Client Protocol) v1,
following the pinned schema-v1.19.0 method set, in both roles: the agent and
client behaviours (Raxol.AgentClientProtocol.Agent, Raxol.AgentClientProtocol.Client)
over one supervised Connection per peer, the Schema.* wire types with total
decoding, the JSON-RPC 2.0 envelope, stdio and in-process transports, per-session
processes, and the _raxol/* vendor extension for resumable sessions (an
in-memory journal, reattach with replay, and RXC1 capability tokens). Its
application starts two Registrys, two DynamicSupervisors and one
Task.Supervisor (no files, ports or listeners); a client can confine
fs/* to a directory with fs_sandbox:. Requires jason ~> 1.4.
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