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    Raxol MCP

MCP (Model Context Protocol) server and client for Elixir. JSON-RPC 2.0 protocol, tool/resource registry, stdio and SSE transports. Auto-derives agent tools from your widget tree.
Install
{:raxol_mcp, "~> 2.8"}
Features
	MCP Server: GenServer routing tool/resource requests via JSON-RPC 2.0
	MCP Client: stdio JSON-RPC 2.0 client for consuming external MCP servers
	Registry: ETS-backed tool/resource/prompt registration (no GenServer bottleneck)
	Transports: stdio (CLI tools) and HTTP/SSE (Plug-based, no Phoenix)
	ToolProvider: auto-derive MCP tools from widget trees (16 Component modules implement it)
	FocusLens: attention-aware tool filtering (focused/all/hover modes)
	ResourceProvider: expose TEA model state as MCP resources
	Test Harness: pipe-friendly API (click, type_into, assert_component), functor law property tests
	Circuit Breaker: 3-state ETS machine for flaky tool callbacks

Quick start
# Register a tool with the default registry
Raxol.MCP.Registry.register_tools([
  %{
    name: "my_tool",
    description: "Does a thing",
    inputSchema: %{type: "object", properties: %{}},
    callback: fn _args -> {:ok, [%{type: "text", text: "done"}]} end
  }
])

# Start MCP server on stdio
mix mcp.server
Architecture
	Raxol.MCP.Server: GenServer handling JSON-RPC dispatch
	Raxol.MCP.Registry: ETS-backed registration (tools, resources, prompts)
	Raxol.MCP.Protocol: JSON-RPC 2.0 encode/decode
	Raxol.MCP.Transport.Stdio: stdio transport for CLI
	Raxol.MCP.Transport.SSE: HTTP/SSE transport (Plug)
	Raxol.MCP.Client: consume external MCP servers
	Raxol.MCP.ToolProvider: widget-to-tool derivation behaviour
	Raxol.MCP.Test: test harness with assertions

See main docs for full examples.


  

    
Raxol.MCP.AdaptiveTools 
    



      
MCP tool definitions for the adaptive UI subsystem.
Exposes layout recommendations, behavior aggregates, and feedback
loop controls as MCP tools for AI agent interaction.
Tools are only registered when the adaptive modules are loaded.

      


      
        Summary


  
    Functions
  


    
      
        available?()

      


        Returns true if the adaptive modules are loaded.



    


    
      
        register(registry \\ Raxol.MCP.Registry, opts \\ [])

      


        Registers adaptive tools with the MCP registry. opts go to
Raxol.MCP.Registry.register_tools/3 (owner: pid).



    


    
      
        tools()

      


        Returns adaptive MCP tool definitions, or empty list if adaptive modules unavailable.



    





      


      
        Functions


        


  
    
      
    
    
      available?()



        
          
        

    

  


  

      

          @spec available?() :: boolean()


      


Returns true if the adaptive modules are loaded.

  



    

    

  
    
      
    
    
      register(registry \\ Raxol.MCP.Registry, opts \\ [])



        
          
        

    

  


  

      

          @spec register(GenServer.server(), keyword()) ::
  :ok | {:error, {:name_collision, [{String.t(), String.t()}]}}


      


Registers adaptive tools with the MCP registry. opts go to
Raxol.MCP.Registry.register_tools/3 (owner: pid).

  



  
    
      
    
    
      tools()



        
          
        

    

  


  

      

          @spec tools() :: [Raxol.MCP.Registry.tool_def()]


      


Returns adaptive MCP tool definitions, or empty list if adaptive modules unavailable.

  


        

      


  

    
Raxol.MCP.Authorizer 
    



      
The authorization seam in front of MCP tools/call.
An authorizer is a 3-arity function (tool_name, arguments, context) -> decision,
evaluated by Raxol.MCP.Server before a tool runs. raxol_mcp deliberately
owns only the seam, not a policy engine: richer ALLOW/ASK/DENY logic (e.g.
Raxol.Agent.Authorization.Engine) lives upstream and plugs in as a closure,
so the engine and this enforcement point share one vocabulary without
raxol_mcp depending on raxol_agent (which would be a dependency cycle).
Decisions
	:allow -- run the tool.
	{:ask, prompt} -- the action needs interactive approval. What the server
does with it depends on whether the client can be asked:	a client that advertised the elicitation capability at initialize
(and has a subscribed transport) is sent a real elicitation/create
request carrying prompt, and the call is parked until it answers;
	anything else gets the machine-readable authorization_required result
(deny-on-ASK), which is also what a decline, a cancel, an error, and a
timeout resolve to. Only an explicit approval runs the tool.
See Raxol.MCP.Server's "Elicitation" section.


	{:deny, reason} -- refuse, machine-readably.

A nil authorizer means allow: a stdio transport already inherits the OS
process boundary. The SSE transport, which exposes tools over the network, is
guarded separately -- see Raxol.MCP.Deployment.
Two seams: tools and reads
Raxol.MCP.Server evaluates authorizers at two independent seams:
	:authorizer -- guards tools/call (this module's original purpose).
Receives the TOOL name.
	:read_authorizer -- guards the read/metadata surfaces
(resources/read, resources/subscribe, resources/unsubscribe,
resources/list, prompts/get, prompts/list, tools/list,
completion/complete, logging/setLevel). Receives the METHOD name
in the tool-name position, e.g. "resources/read" with
%{"uri" => uri} as the arguments.

They are deliberately separate: a tool allowlist knows nothing about
method names and would otherwise deny every read. On read surfaces an
{:ask, _} decision resolves to deny (no elicitation for reads) and the
prompt is not echoed to the client. Network deployments must configure
BOTH seams: a nil :read_authorizer serves model state to any connected
client, so the SSE boot guard (Raxol.MCP.Deployment) refuses to boot
without one, exactly as it refuses without a tool authorizer.

      


      
        Summary


  
    Types
  


    
      
        context()

      


    


    
      
        decision()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        allow_all()

      


        Allow every call. The implicit behaviour when no authorizer is configured.



    


    
      
        allowlist(names)

      


        Allow only tools whose name is in names; deny the rest. This is the allowlist
exposure mode: pair it with a narrow set to expose a safe subset of the
auto-derived tool surface over an untrusted transport.



    


    
      
        decide(fun, tool, args, ctx)

      


        Evaluate an authorizer, treating nil as :allow.



    


    
      
        deny_all(reason \\ :denied)

      


        Deny every call with reason.



    





      


      
        Types


        


  
    
      
    
    
      context()



        
          
        

    

  


  

      

          @type context() :: map()


      



  



  
    
      
    
    
      decision()



        
          
        

    

  


  

      

          @type decision() :: :allow | {:ask, String.t()} | {:deny, term()}


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: (String.t(), map(), context() -> decision())


      



  


        

      

      
        Functions


        


  
    
      
    
    
      allow_all()



        
          
        

    

  


  

      

          @spec allow_all() :: t()


      


Allow every call. The implicit behaviour when no authorizer is configured.

  



  
    
      
    
    
      allowlist(names)



        
          
        

    

  


  

      

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


      


Allow only tools whose name is in names; deny the rest. This is the allowlist
exposure mode: pair it with a narrow set to expose a safe subset of the
auto-derived tool surface over an untrusted transport.

  



  
    
      
    
    
      decide(fun, tool, args, ctx)



        
          
        

    

  


  

      

          @spec decide(t() | nil, String.t(), map(), context()) :: decision()


      


Evaluate an authorizer, treating nil as :allow.

  



    

  
    
      
    
    
      deny_all(reason \\ :denied)



        
          
        

    

  


  

      

          @spec deny_all(term()) :: t()


      


Deny every call with reason.

  


        

      


  

    
Raxol.MCP.BoundedExchange 
    



      
One request and one bounded response on a dialled connection.
ADR-0038 decision 4 and ADR-0037 decision 5 describe the same read loop,
and this is it, once. Nothing below this module bounds anything: Mint
caps a header section at 256 KiB and nothing else, and there is no
response-size ceiling, no overall deadline and no truncation signal
anywhere in the stack. So the read loop is ours, and it owns four bounds.
The four bounds
	Size. A byte counter over the accumulated body, refusing at the
ceiling (:max_bytes, default 2 MiB). Exactly the ceiling is allowed;
one byte past it is {:too_large, limit}.
	Content-length. When the header is present and exceeds the ceiling,
the response is refused before a single body byte is read, so an
upstream that announces 3 MB costs one round trip rather than the
ceiling.
	A wall-clock deadline (:deadline_ms, default 20 s), computed once
at entry so the request send counts against it, and re-checked before
every recv. A caller that dials first passes the REMAINING budget:
Raxol.MCP.Client.Transport.Http.Exchange computes the deadline
before its connect, so the dial counts against it too.
	Per-recv silence (:chunk_timeout_ms, default 10 s), which bounds
a peer that stops talking mid-response.

Each recv is given min(remaining_deadline, chunk_timeout), which is what
makes the two timeouts distinguishable rather than merged: a timeout on a
clamped wait is {:timeout, :deadline}, a timeout on a full chunk wait is
{:timeout, :chunk}. Total overshoot past the deadline is bounded by one
chunk timeout, so the worst case is deadline_ms + chunk_timeout_ms.
Every reason is an atom
A reason returned from here is {:too_large, limit},
{:timeout, :chunk | :deadline} or {:transport, atom()} -- never a raw
Mint struct. Mint's {:invalid_header_value, name, value} carries the
offending header VALUE, and this module's callers log their reasons.
Why the loop, and not a stream callback
This is the shape Finch implements for :request_timeout, a budget
decremented by each recv and re-checked before the next
(deps/finch/lib/finch/http1/conn.ex:298-301, :313-323). Owning the loop
is what makes the deadline cover the HEADER phase. A deadline checked inside
a stream callback cannot: with Mint's default stream_headers: false no
callback runs until the whole header section is parsed
(deps/mint/lib/mint/http1.ex:159-162), so a peer dribbling header bytes
just inside the chunk timeout is bounded only by the 256 KiB
:max_header_list_size (:154-157), which at one byte per nine seconds is
not a bound. ADR-0038's earlier draft chose the callback; this is the
correction.
Truncation is never a success
The accumulator is Raxol.Core.Outbound.Response: it starts :incomplete
and is promoted to :complete only by the terminating response, so
run/3 cannot return {:ok, _} for anything but a complete read, by
construction. The reasoning for the tagged state is in that module.
The connection
Always closed, on every path. There is no pool (ADR-0038 decision 3), so a
connection outlives nothing and leaving one open would leak a socket per
request rather than save a handshake.
Why this module lives in raxol_mcp
Both HTTP clients in this repository need exactly this loop:
Raxol.Web3.Exchange for the REST backends and
Raxol.MCP.Client.Transport.Http.Exchange for the remote MCP transport.
Two copies is what the ratchet catches, and the two copies were identical
down to the taxonomy, so there was nothing to average.
It cannot live in raxol_core beside Raxol.Core.Outbound.vet/2 and the
accumulator, because it calls Mint.HTTP and raxol_core carries no
dependencies at all. It can live here: mint is already an OPTIONAL
dependency of this package, raxol_web3 already depends on raxol_mcp
outright for Raxol.MCP.CircuitBreaker (ADR-0033 decision 2), and the
dependency runs that way and not the other. The dial stays with each
caller, since one pins vetted addresses for a remote MCP server and the
other is Raxol.Web3.Dial; so does each caller's connect-side taxonomy.
Like every other module here that touches Mint, it is compiled only when
mint is available, which is why Raxol.MCP.Client.Transport.select/1
checks for it before handing out the HTTP transport.
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    Types
  


    
      
        reason()

      


    


    
      
        request()

      


    


    
      
        response()

      


    





  
    Functions
  


    
      
        default_deadline_ms()

      


        The default wall-clock deadline, in milliseconds.



    


    
      
        run(conn, request, opts \\ [])

      


        Send request on conn and read the response under the four bounds.
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      reason()



        
          
        

    

  


  

      

          @type reason() ::
  {:too_large, pos_integer()}
  | {:timeout, :chunk | :deadline}
  | {:transport, atom()}


      



  



  
    
      
    
    
      request()



        
          
        

    

  


  

      

          @type request() :: %{
  :method => String.t(),
  :path => String.t(),
  optional(:headers) => Mint.Types.headers(),
  optional(:body) => iodata() | nil
}


      



  



  
    
      
    
    
      response()



        
          
        

    

  


  

      

          @type response() :: Raxol.Core.Outbound.Response.response()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      default_deadline_ms()



        
          
        

    

  


  

      

          @spec default_deadline_ms() :: pos_integer()


      


The default wall-clock deadline, in milliseconds.
Public because a caller that dials before calling run/3 starts this
clock itself, and it has to be the same number.

  



    

  
    
      
    
    
      run(conn, request, opts \\ [])



        
          
        

    

  


  

      

          @spec run(Mint.HTTP.t(), request(), keyword()) ::
  {:ok, response()} | {:error, reason()}


      


Send request on conn and read the response under the four bounds.
The connection is closed before returning, whatever the outcome.
Options: :max_bytes, :deadline_ms, :chunk_timeout_ms.

  


        

      


  

    
Raxol.MCP.CircuitBreaker 
    



      
Lightweight ETS-backed circuit breaker for MCP tool/resource callbacks.
Tracks failure counts per key and transitions through three states:
	closed -- normal operation, failures below threshold
	open -- callback blocked after repeated failures, returns {:error, :circuit_open}
	half_open -- recovery probe allowed after cooldown; success resets, failure re-opens

No GenServer -- all state lives in a public ETS table with atomic counter
updates. The table is created by the owning process (typically MCP.Registry),
and it lives exactly as long as that process: a caller that creates its own
gets a breaker nobody else can see, which for a failover gate means failover
never trips.
Keys
A key names what is being guarded. {:tool, _}, {:resource, _} and
{:prompt, _} are MCP callbacks; {:origin, _} is an outbound upstream,
used by raxol_web3's guarded client so a challenge-serving or hard-down
explorer is not retried on every call. Nothing here is MCP-specific but the
module's home, which is why the type widened rather than a second breaker
being written.
Configuration
Defaults can be overridden via application env or per-call opts:
config :raxol_mcp, :circuit_breaker,
  failure_threshold: 5,
  recovery_ms: 30_000

      


      
        Summary


  
    Types
  


    
      
        key()

      


    


    
      
        state()

      


    





  
    Functions
  


    
      
        check(table, key, opts \\ [])

      


        Check the circuit state for a key.



    


    
      
        failure_threshold(opts \\ [])

      


        The failure count that opens a circuit: opts[:failure_threshold], then
app config, then the default (5). What record_failure/3 applies.



    


    
      
        new(name \\ :raxol_mcp_breakers)

      


        Create a new circuit breaker ETS table.



    


    
      
        record_failure(table, key, opts \\ [])

      


        Record a failed callback invocation.



    


    
      
        record_success(table, key)

      


        Record a successful callback invocation. Resets the circuit to closed.



    


    
      
        reset(table, key)

      


        Manually reset a circuit to closed.



    


    
      
        reset_all(table)

      


        Reset all circuit breaker state.



    


    
      
        status(table, key)

      


        Get the current status of a circuit.
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      key()



        
          
        

    

  


  

      

          @type key() ::
  {:tool, String.t()}
  | {:resource, String.t()}
  | {:prompt, String.t()}
  | {:origin, String.t()}


      



  



  
    
      
    
    
      state()



        
          
        

    

  


  

      

          @type state() :: :closed | :open | :half_open


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      check(table, key, opts \\ [])



        
          
        

    

  


  

      

          @spec check(:ets.tid(), key(), keyword()) :: state()


      


Check the circuit state for a key.
Returns :closed (proceed), :open (block), or :half_open (probe).
Automatically transitions from open to half_open after the recovery period.

  



    

  
    
      
    
    
      failure_threshold(opts \\ [])



        
          
        

    

  


  

      

          @spec failure_threshold(keyword()) :: pos_integer()


      


The failure count that opens a circuit: opts[:failure_threshold], then
app config, then the default (5). What record_failure/3 applies.

  



    

  
    
      
    
    
      new(name \\ :raxol_mcp_breakers)



        
          
        

    

  


  

      

          @spec new(atom()) :: :ets.tid()


      


Create a new circuit breaker ETS table.

  



    

  
    
      
    
    
      record_failure(table, key, opts \\ [])



        
          
        

    

  


  

      

          @spec record_failure(:ets.tid(), key(), keyword()) :: :ok


      


Record a failed callback invocation.
Increments the failure counter. Transitions to open when the threshold is reached.
In half_open state, a single failure re-opens the circuit.

  



  
    
      
    
    
      record_success(table, key)



        
          
        

    

  


  

      

          @spec record_success(:ets.tid(), key()) :: :ok


      


Record a successful callback invocation. Resets the circuit to closed.

  



  
    
      
    
    
      reset(table, key)



        
          
        

    

  


  

      

          @spec reset(:ets.tid(), key()) :: :ok


      


Manually reset a circuit to closed.

  



  
    
      
    
    
      reset_all(table)



        
          
        

    

  


  

      

          @spec reset_all(:ets.tid()) :: :ok


      


Reset all circuit breaker state.

  



  
    
      
    
    
      status(table, key)



        
          
        

    

  


  

      

          @spec status(:ets.tid(), key()) :: %{state: state(), failures: non_neg_integer()}


      


Get the current status of a circuit.

  


        

      


  

    
Raxol.MCP.Client 
    



      
MCP (Model Context Protocol) client for consuming external tool servers.
One JSON-RPC session machine over a pluggable transport: it performs the
initialize handshake where the peer's era requires one, discovers available
tools via tools/list, and executes tool calls via tools/call. The wire is
Raxol.MCP.Client.Transport (ADR-0037 decision 1): a local subprocess
(Transport.Stdio) or a hosted HTTPS endpoint (Transport.Http).
Usage
{:ok, client} = Client.start_link(
  name: :my_server,
  command: "npx",
  args: ["-y", "@modelcontextprotocol/server-filesystem", "/tmp"]
)

{:ok, remote} = Client.start_link(
  name: :intel,
  url: "https://mcp.example.com/mcp",
  headers: [{"authorization", "Bearer ..."}]
)

{:ok, tools} = Client.list_tools(client)
{:ok, result} = Client.call_tool(client, "read_file", %{path: "/tmp/hello.txt"})
Client.stop(client)
The spec discriminator is :command XOR :url. A spec carrying both, or
neither, is {:error, {:invalid_spec, spec}} with its header values
redacted; a :url spec in a build without mint is
{:error, :no_http_client}.
Header values reaching this module are ALREADY RESOLVED LITERALS. Nothing
here reads ${env:VAR} or op://...: resolution and the provenance rule
that gates it live in raxol_agent, where .mcp.json is parsed.
Concurrency and the in-flight window
A GenServer serializes calls on entry, which is not the same as bounding
the requests in flight: two callers used to get two concurrent requests on
one session, and a TronScan-shaped upstream answers 500 to both
(docs/proposals/web3-upstream-survey.md:72-78). So the window is explicit
(ADR-0037 decision 6). :concurrency is :stateless, :pooled or
:serialized; every policy has a finite in-flight cap, and a :serialized
origin has a cap of one. Excess work waits in a bounded queue that answers
{:error, :busy} on overflow rather than admitting work it cannot start.
Every admitted request carries a timer. On expiry the client replies
{:error, :timeout} itself and drops the entry, which is what stops
pending from growing without bound: before this, an entry was removed only
by a reply, a JSON-RPC error or a subprocess exit status, and a caller whose
GenServer.call timed out left its entry behind forever. An HTTP transport
has no exit status at all.
Recovery
A connect that fails, and a handshake that fails, both land the client in
:closed carrying the reason and schedule a retry whose delay starts at
:reconnect_ms (1 s) and doubles to one minute. Nothing here stops the
process: start_link/1 links the CALLER, so a {:stop, _} would take the
agent down over one bad spec. A session the origin rejects mid-flight fails
that one request and is re-established in place, on the same handle.
The exception is a 401 at connect or handshake: the headers were resolved
once, so a retry could only present the same rejected credential. The client
stays :closed with {:connect_failed, reason}, schedules nothing, and
answers any await_ready/2 caller at once. The credential's owner replaces
the client.
A spec with fail_fast: true keeps the retry but stops await_ready/2
from waiting through it: each failed connect or handshake answers the
callers already waiting with {:error, {:connect_failed, reason}}, and a
caller that arrives while the client is still :closed after that failure
gets the same answer at once. An owner that runs its own retry policy (and
stops this client to do so) uses it to see the failure at once instead of
at its deadline.
Tool Namespacing
Tools are namespaced with the server name prefix: mcp__<server>__<tool>.
Use tool_name/2 to build namespaced names, and parse_tool_name/1 to
decompose them.
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        call_result()

      


    


    
      
        t()

      


    


    
      
        tool()

      


    





  
    Functions
  


    
      
        await_ready(server, timeout \\ 60000)

      


        Block until the session is usable, or timeout passes.



    


    
      
        call_tool(server, tool_name, arguments \\ %{}, opts \\ [])

      


        Call a tool on the MCP server.



    


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        handle_manager_cast(msg, state)

      


        Callback implementation for Raxol.Core.Behaviours.BaseManager.handle_manager_cast/2.



    


    
      
        list_tools(server, opts \\ [])

      


        List tools available on the MCP server.



    


    
      
        parse_tool_name(arg1)

      


        Parse a namespaced tool name into {server, tool} or :error.



    


    
      
        start_link(init_opts \\ [])

      


        Start an MCP client linked to the calling process.



    


    
      
        status(server)

      


        Get the client's current status.



    


    
      
        stop(server)

      


        Stop the MCP server and client.



    


    
      
        tool_name(server_name, tool)

      


        Build a namespaced tool name: mcp__<server>__<tool>.
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      call_result()



        
          
        

    

  


  

      

          @type call_result() :: %{content: [map()], is_error: boolean()}


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Raxol.MCP.Client{
  backoff_ms: pos_integer() | nil,
  call_timeout: pos_integer(),
  concurrency: Raxol.MCP.Client.Transport.concurrency(),
  config: map() | nil,
  declared_concurrency: Raxol.MCP.Client.Transport.concurrency() | nil,
  error: term() | nil,
  fail_fast: boolean(),
  handle: Raxol.MCP.Client.Transport.handle() | nil,
  in_flight_cap: pos_integer(),
  init_timeout: pos_integer(),
  name: atom(),
  next_id: pos_integer(),
  pending: %{
    required(pos_integer()) => %{
      from: GenServer.from() | :init | :notify,
      method: String.t(),
      timer: reference() | nil
    }
  },
  queue: :queue.queue() | nil,
  queue_limit: non_neg_integer(),
  queued: non_neg_integer(),
  reconnect_ms: pos_integer(),
  registry: atom() | nil,
  status: :starting | :initializing | :ready | :closed,
  tools: [tool()] | nil,
  transport: module(),
  version: String.t() | nil,
  waiters: [{GenServer.from(), reference()}]
}


      



  



  
    
      
    
    
      tool()



        
          
        

    

  


  

      

          @type tool() :: %{
  name: String.t(),
  description: String.t(),
  input_schema: map(),
  annotations: map()
}
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      await_ready(server, timeout \\ 60000)



        
          
        

    

  


  

      

          @spec await_ready(GenServer.server(), timeout()) :: {:ok, map()} | {:error, term()}


      


Block until the session is usable, or timeout passes.
{:ok, status} once the handshake has round-tripped (immediately, for an
era that has none), or {:error, {:not_ready, status}} when the budget
passes first. A client that is retrying a failed connect keeps the caller
waiting rather than answering for the state it is passing through (unless
the spec sets fail_fast: true, see Recovery), which
is the whole point: readiness is an event, and polling status/1 in a
sleep loop is a race dressed up as a test helper.

  



    

    

  
    
      
    
    
      call_tool(server, tool_name, arguments \\ %{}, opts \\ [])



        
          
        

    

  


  

      

          @spec call_tool(GenServer.server(), String.t(), map(), keyword()) ::
  {:ok, call_result()} | {:error, term()}


      


Call a tool on the MCP server.
Options:
	:timeout - caller-side timeout, default 30 s.
	:reservation - the spend-gate handle for a priced tool. A tool the spec
declares as priced, called with no handle, is {:error, :unmetered_call}
and no request is issued (ADR-0037 decision 7). The value is opaque
here; it is minted at the Raxol.Agent.ToolCall.Hook seam.


  



  
    
      
    
    
      child_spec(init_arg)



        
          
        

    

  


  

Returns a specification to start this module under a supervisor.
See Supervisor.

  



  
    
      
    
    
      handle_manager_cast(msg, state)



        
          
        

    

  


  

Callback implementation for Raxol.Core.Behaviours.BaseManager.handle_manager_cast/2.

  



    

  
    
      
    
    
      list_tools(server, opts \\ [])



        
          
        

    

  


  

      

          @spec list_tools(GenServer.server(), keyword()) :: {:ok, [tool()]} | {:error, term()}


      


List tools available on the MCP server.

  



  
    
      
    
    
      parse_tool_name(arg1)



        
          
        

    

  


  

      

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


      


Parse a namespaced tool name into {server, tool} or :error.

  



    

  
    
      
    
    
      start_link(init_opts \\ [])



        
          
        

    

  


  

      

          @spec start_link(keyword() | map()) :: GenServer.on_start() | {:error, term()}


      


Start an MCP client linked to the calling process.
The spec is a keyword list or a map. :name is required; :command XOR
:url selects the transport. Refused specs never start a process, so an
invalid spec costs no supervision noise.

  



  
    
      
    
    
      status(server)



        
          
        

    

  


  

      

          @spec status(GenServer.server()) :: map()


      


Get the client's current status.

  



  
    
      
    
    
      stop(server)



        
          
        

    

  


  

      

          @spec stop(GenServer.server()) :: :ok


      


Stop the MCP server and client.

  



  
    
      
    
    
      tool_name(server_name, tool)



        
          
        

    

  


  

      

          @spec tool_name(atom(), String.t()) :: String.t()


      


Build a namespaced tool name: mcp__<server>__<tool>.

  


        

      


  

    
Raxol.MCP.Client.Era 
    



      
Which protocol era an origin speaks, and what counts as evidence for it.
ADR-0037 decision 2. The current specification (2026-07-28) removed
initialize, notifications/initialized and Mcp-Session-Id, and made
server/discover mandatory for servers. The hosted servers ADR-0033
measured on 2026-08-31 are all stateful. A client that assumes either era
fails against the other, so the era is probed per origin and cached.
		Modern (2026-07-28)	Legacy (2025-06-18 and earlier)
	Handshake	none	initialize then notifications/initialized
	Capabilities	server/discover	the initialize result
	Session	none	optional Mcp-Session-Id, echoed on every request
	Required headers	Mcp-Method, Mcp-Name	MCP-Protocol-Version

A refusal is not an era
evidence/1 is the whole demotion rule and it is deliberately narrow. An
origin is demoted to legacy ONLY by a method-not-found for server/discover
or by HTTP 404, 405 or 501. A 400, 401, 403, 408, 429 or 5xx is health
information: it feeds Raxol.MCP.CircuitBreaker and leaves the verdict
untouched.
That distinction is the difference between a transient upstream refusal and a
permanently wedged backend. A 403 challenge is not hypothetical on these
upstreams -- ADR-0038's probe reproduces one on a live Blockscout instance --
and treating it as era evidence would cache legacy forever, after which
every call sends an initialize that a modern server is specified not to
answer.
The key carries the path
A gateway can serve several MCP endpoints under one origin, so a per-origin
key would hand all of them one era. The key is {origin, path}, and the
value is {era, decided_at} with a TTL, so a wrong verdict expires on its
own rather than waiting for a specific invalidating response.
The table is owned by Raxol.MCP.Client.Tables, not created here.
:ets.new/2 tables are owned by the process that creates them
(circuit_breaker.ex:31-33), so a table created by a client would make the
verdict per client and defeat the point of caching it at all.

      


      
        Summary


  
    Types
  


    
      
        era()

      


    


    
      
        evidence()

      


    


    
      
        key()

      


    





  
    Functions
  


    
      
        evidence(arg1)

      


        What a probe response says about the era.



    


    
      
        forget(table, key)

      


        Drop a verdict.



    


    
      
        key(uri)

      


        The cache key for a target URL.



    


    
      
        origin(uri)

      


        An opaque, stable origin string: scheme, host and port.



    


    
      
        remember(table, key, era)

      


        Cache a verdict, stamped with the time it was decided.



    


    
      
        ttl_ms(opts \\ [])

      


        The verdict TTL in milliseconds: per-call option, then app config, then the default.



    


    
      
        unhealthy?(status)

      


        Whether a response status records a circuit-breaker failure.



    


    
      
        verdict(table, key, opts \\ [])

      


        The cached verdict for a key, or :miss when absent or expired.



    





      


      
        Types


        


  
    
      
    
    
      era()



        
          
        

    

  


  

      

          @type era() :: :modern | :legacy


      



  



  
    
      
    
    
      evidence()



        
          
        

    

  


  

      

          @type evidence() :: :demote | :health | :none


      



  



  
    
      
    
    
      key()



        
          
        

    

  


  

      

          @type key() :: {String.t(), String.t()}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      evidence(arg1)



        
          
        

    

  


  

      

          @spec evidence({:status, non_neg_integer()} | {:jsonrpc_error, integer()} | term()) ::
  evidence()


      


What a probe response says about the era.
	:demote - this origin does not implement server/discover, so it is
legacy. A JSON-RPC method-not-found for that call, wherever it is
carried, or HTTP 404, 405 or 501.
	:health - the origin refused us. Breaker input, not era input.
	:none - no era information either way.

A JSON-RPC code is the more specific of the two, so a caller holding both
asks about the code first.

  



  
    
      
    
    
      forget(table, key)



        
          
        

    

  


  

      

          @spec forget(:ets.table(), key()) :: :ok


      


Drop a verdict.
Used by the one invalidation that is not a TTL: a session-rejected response
re-probes exactly once, then fails.

  



  
    
      
    
    
      key(uri)



        
          
        

    

  


  

      

          @spec key(URI.t()) :: key()


      


The cache key for a target URL.
The query string is NOT part of the key, and the userinfo and fragment are
not either: an MCP endpoint is identified by where it is, and a per-account
URL can carry a credential in any of the three.

  



  
    
      
    
    
      origin(uri)



        
          
        

    

  


  

      

          @spec origin(URI.t()) :: String.t()


      


An opaque, stable origin string: scheme, host and port.
Used as the cache key's first element and as the circuit-breaker key, and
never as an error term: a per-account URL names the account.

  



  
    
      
    
    
      remember(table, key, era)



        
          
        

    

  


  

      

          @spec remember(:ets.table(), key(), era()) :: :ok


      


Cache a verdict, stamped with the time it was decided.

  



    

  
    
      
    
    
      ttl_ms(opts \\ [])



        
          
        

    

  


  

      

          @spec ttl_ms(keyword()) :: pos_integer()


      


The verdict TTL in milliseconds: per-call option, then app config, then the default.

  



  
    
      
    
    
      unhealthy?(status)



        
          
        

    

  


  

      

          @spec unhealthy?(non_neg_integer()) :: boolean()


      


Whether a response status records a circuit-breaker failure.

  



    

  
    
      
    
    
      verdict(table, key, opts \\ [])



        
          
        

    

  


  

      

          @spec verdict(:ets.table(), key(), keyword()) :: {:ok, era()} | :miss


      


The cached verdict for a key, or :miss when absent or expired.
An expired row is deleted on the read that finds it, so a key probed once and
never again costs one row rather than one row forever.

  


        

      


  

    
Raxol.MCP.Client.ReferenceServer behaviour
    



      
The shared half of the two reference MCP servers, plus the seam that drives
them.
ADR-0033 section 3 sets the house convention these follow: a recorded
upstream response or a reference implementation shipped in lib/, and no
mocking library. Raxol.MCP.Client.ReferenceServer.Modern and
.Legacy are real servers, not stubs: each implements one of the two
protocol eras the client must survive, including the ways they refuse.
They need plug, which is an optional dependency here, so the era tests run
only in the build shape that has it -- and in that shape their absence is a
crash rather than a skip.
The seam, and why it is not a socket
seam/2 returns a function with the shape
Raxol.MCP.Client.Transport.Http's :exchange option takes, so a test
drives a reference server through the transport's whole pre-socket pipeline:
the scheme check, the address reject set, the era probe, the era headers,
the metering gate and the SSE parser all run for real.
It stops at the socket deliberately. A local listener necessarily listens on
loopback, which Raxol.Core.Outbound's reject set refuses BY DESIGN, so
there is no arrangement of the guarded path that reaches one. Weakening the
vet so a test could reach a local server would test a policy nobody runs.
The socket half is therefore tested where it lives, by driving
Raxol.MCP.Client.Transport.Http.Exchange directly at a real TLS endpoint.
Observing what arrived
seam/2 sends the process named by :observer one message per request:
{:reference_server, %{era: :modern | :legacy, method: String.t() | nil,
                      headers: [{String.t(), String.t()}],
                      addresses: [:inet.ip_address()],
                      status: non_neg_integer()}}
That is how a test asserts what was on the wire -- Accept, Mcp-Method,
Mcp-Name, the absence of Mcp-Session-Id, and which address was dialled
-- without the server having to reflect it into a response body and corrupt
the protocol shape.

      


      
        Summary


  
    Types
  


    
      
        state()

      


    





  
    Callbacks
  


    
      
        answer(t, state, map)

      


        How an era answers a decoded message.



    


    
      
        header_check(t)

      


        What an era requires of a post's headers: :ok, or the {status, body} it
is refused with.



    





  
    Functions
  


    
      
        default_tool()

      


        The default tool: enough to be listed and called.



    


    
      
        dispatch(conn, state, message)

      


        Answer a method the era does not treat specially.



    


    
      
        header(conn, name)

      


        One request header, or nil.



    


    
      
        reply(conn, map, message)

      


        Answer a JSON-RPC result in the server's framing.



    


    
      
        reply_error(conn, state, id, code, message)

      


        Answer a JSON-RPC error in the server's framing.



    


    
      
        reply_result(conn, state, id, result)

      


        Answer a JSON-RPC result for id.



    


    
      
        seam(router, state)

      


        An :exchange function that drives router with state.



    


    
      
        serve(conn, state, era)

      


        Run a post through the half of the pipeline that does not vary by era.



    


    
      
        state(era, opts \\ [])

      


        Fill in a server's options.



    





      


      
        Types


        


  
    
      
    
    
      state()



        
          
        

    

  


  

      

          @type state() :: %{
  era: :modern | :legacy,
  tools: [map()],
  framing: :json | :sse,
  refusals: :counters.counters_ref() | nil,
  sessions: :ets.table() | nil,
  observer: pid() | nil,
  result:
    (String.t(), map() -> {:ok, map()} | {:error, {integer(), String.t()}})
    | nil
}


      



  


        

      

      
        Callbacks


        


  
    
      
    
    
      answer(t, state, map)



        
          
        

    

  


  

      

          @callback answer(Plug.Conn.t(), state(), map()) :: Plug.Conn.t()


      


How an era answers a decoded message.
Only the methods the era treats specially -- initialize and
server/discover, where the two eras disagree by construction, plus the
legacy session gate. Anything else a child hands to dispatch/3.

  



  
    
      
    
    
      header_check(t)



        
          
        

    

  


  

      

          @callback header_check(Plug.Conn.t()) :: :ok | {non_neg_integer(), binary()}


      


What an era requires of a post's headers: :ok, or the {status, body} it
is refused with.
Both eras demand headers on every post and both refuse one that omits
them; WHICH headers is the difference, so that is all a child answers.

  


        

      

      
        Functions


        


  
    
      
    
    
      default_tool()



        
          
        

    

  


  

      

          @spec default_tool() :: map()


      


The default tool: enough to be listed and called.

  



  
    
      
    
    
      dispatch(conn, state, message)



        
          
        

    

  


  

      

          @spec dispatch(Plug.Conn.t(), state(), map()) :: Plug.Conn.t()


      


Answer a method the era does not treat specially.
The built-in results, or the :result override, in the server's framing;
a notification -- a message carrying no id -- is accepted with a 202 and
nothing to answer. Neither half varies by era, so neither reference server
carries a copy of it.

  



  
    
      
    
    
      header(conn, name)



        
          
        

    

  


  

      

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


      


One request header, or nil.

  



  
    
      
    
    
      reply(conn, map, message)



        
          
        

    

  


  

      

          @spec reply(Plug.Conn.t(), state(), map()) :: Plug.Conn.t()


      


Answer a JSON-RPC result in the server's framing.
:sse wraps the payload in a frame with an event: and an id:, which the
client's parser is required to retain rather than drop.

  



  
    
      
    
    
      reply_error(conn, state, id, code, message)



        
          
        

    

  


  

      

          @spec reply_error(Plug.Conn.t(), state(), term(), integer(), String.t()) ::
  Plug.Conn.t()


      


Answer a JSON-RPC error in the server's framing.

  



  
    
      
    
    
      reply_result(conn, state, id, result)



        
          
        

    

  


  

      

          @spec reply_result(Plug.Conn.t(), state(), term(), map()) :: Plug.Conn.t()


      


Answer a JSON-RPC result for id.

  



  
    
      
    
    
      seam(router, state)



        
          
        

    

  


  

      

          @spec seam(module(), state()) :: (map(), map(), keyword() ->
                              {:ok, map()} | {:error, term()})


      


An :exchange function that drives router with state.
Also where a request is observed, rather than inside the routers: the seam
sees the vetted addresses, the request as built, AND the response status, so
one message covers a refused request too. A test asserting on headers wants
the ones that went out whatever came back.

  



  
    
      
    
    
      serve(conn, state, era)



        
          
        

    

  


  

      

          @spec serve(Plug.Conn.t(), state(), module()) :: Plug.Conn.t()


      


Run a post through the half of the pipeline that does not vary by era.
The wedge refusal, the Accept check, the era's own header check, the body
decode, then the era's answer. Both reference servers' post routes are
this call and nothing else: the order is a protocol property rather than a
per-era choice, and the 403 wedge has to come first so that a refusal is
never mistaken for era evidence.

  



    

  
    
      
    
    
      state(era, opts \\ [])



        
          
        

    

  


  

      

          @spec state(:modern | :legacy, keyword()) :: state()


      


Fill in a server's options.
Options:
	:tools - what tools/list answers, default one echo tool.
	:framing - :json or :sse for response bodies. A real MCP server
picks per response and both measured upstreams pick SSE for at least
one method, so both are first-class here.
	:refuse - how many requests to answer 403 before answering
normally. This is the wedge: a refusal is not era evidence.
	:observer - a pid to report each request to, default the calling
process.
	:result - (method, params -> {:ok, result} | {:error, {code, message}}),
overriding the built-in answers for one test.



  


        

      


  

    
Raxol.MCP.Client.ReferenceServer.Legacy 
    



      
A reference MCP server speaking the 2025-06-18 revision: the era the hosted
servers ADR-0033 measured on 2026-08-31 actually speak.
What makes it legacy, and what the client is tested against:
	server/discover is NOT implemented and answers method-not-found,
which is the one JSON-RPC code that demotes an origin.
	initialize is required first, and it mints a session id returned in
the Mcp-Session-Id response header. Every later request must echo it;
one that does not, or that carries an unknown id, is a 404 -- the
session-rejected shape that re-probes the era exactly once.
	MCP-Protocol-Version is required on every post.
	Accept must name both content types, or the post is a 406.
	Responses are plain JSON by default, because one of the two measured
upstreams answers that way and the client must handle both.

Started only through Raxol.MCP.Client.ReferenceServer.seam/2.

      


      
        Summary


  
    Functions
  


    
      
        call(conn, opts)

      


        Callback implementation for Plug.call/2.



    





      


      
        Functions


        


  
    
      
    
    
      call(conn, opts)



        
          
        

    

  


  

Callback implementation for Plug.call/2.

  


        

      


  

    
Raxol.MCP.Client.ReferenceServer.Modern 
    



      
A reference MCP server speaking the 2026-07-28 revision.
What makes it modern, and what the client is tested against:
	server/discover is implemented, which is what the era probe asks.
	initialize is REFUSED with method-not-found. SEP-2575 removed it, so a
client that handshakes here gets nothing, which is the failure ADR-0037
decision 2's probe exists to avoid.
	No session is ever minted, and a request carrying Mcp-Session-Id is
refused with a 400. SEP-2567 removed the header; a client that sends one
to a stateless origin is making an error this server is entitled to
surface, so it does.
	Mcp-Method and Mcp-Name are REQUIRED on every post. Missing either
is a 400.
	Accept must name both application/json and text/event-stream, or
the post is a 406.
	Responses are SSE-framed by default, with event: and id: fields the
client's parser must retain.

Started only through Raxol.MCP.Client.ReferenceServer.seam/2, which needs
no HTTP adapter: this package depends on plug optionally and on no server.

      


      
        Summary


  
    Functions
  


    
      
        call(conn, opts)

      


        Callback implementation for Plug.call/2.
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      call(conn, opts)



        
          
        

    

  


  

Callback implementation for Plug.call/2.

  


        

      


  

    
Raxol.MCP.Client.Reservation 
    



      
Single-use handles for a priced tools/call (ADR-0037 decision 7).
The transport refuses a priced tool whose call carries no spend-gate
handle. That refusal was Map.get(request, :reservation) truthiness, which
is not a check: Raxol.MCP.Client.call_tool/4 is public, so any caller
could pass reservation: "anything" and the transport could not tell a
live reservation from a settled one, a refused one, or a string someone
invented. The metering gate sits on the function that issues the request,
and a nominal gate there is the same hole as no gate at all.
So a handle is a value that must be MINTED and can be spent once. mint/1
writes 18 bytes of :crypto.strong_rand_bytes/1 into the shared table
Raxol.MCP.Client.Tables owns; consume/2 takes it out. A literal, a
replay of a handle already spent, and one past its TTL are all
indistinguishable from an absent handle, which is what
Raxol.Agent.McpSpendHook mints against and the transport refuses.
What this does and does not defend
It defends the transport's own gate: a call arriving through the public API
with a forged, reused or stale handle is refused, and a handle the spend
hook minted is good for exactly one request. It does not pretend to defend
against arbitrary code on this node -- the table is :public, because the
minting side is raxol_agent and the consuming side is this package, and a
process that can write another process's ETS table can equally call this
transport directly. The authority being protected is the SPEND HOOK's: only
the hook that reserved against a budget has a handle to hand on.
Why a TTL
A minted handle is not always spent. The transport refuses before issuing
for a full in-flight window (:busy), an open breaker, or an unknown
price, and each of those leaves the handle unconsumed. Every mint sweeps
what has expired, so the table is bounded by the handles minted inside one
TTL rather than by the lifetime of the node.

      


      
        Summary


  
    Functions
  


    
      
        consume(table, token)

      


        Spend token, or refuse it.



    


    
      
        mint()

      


        Mint a single-use handle in the shared table, starting its owner if needed.



    


    
      
        mint(table)

      


        Mint a single-use handle in table.



    


    
      
        new(name)

      


        A table for minted handles. Raxol.MCP.Client.Tables owns the shared one.



    





      


      
        Functions


        


  
    
      
    
    
      consume(table, token)



        
          
        

    

  


  

      

          @spec consume(:ets.table(), term()) :: :ok | :error


      


Spend token, or refuse it.
:ok exactly once per minted handle. :error for anything else: a handle
never minted, one already spent, one whose TTL has passed, or a term that
is not a handle at all.

  



  
    
      
    
    
      mint()



        
          
        

    

  


  

      

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


      


Mint a single-use handle in the shared table, starting its owner if needed.

  



  
    
      
    
    
      mint(table)



        
          
        

    

  


  

      

          @spec mint(:ets.table()) :: String.t()


      


Mint a single-use handle in table.

  



  
    
      
    
    
      new(name)



        
          
        

    

  


  

      

          @spec new(atom()) :: :ets.table()


      


A table for minted handles. Raxol.MCP.Client.Tables owns the shared one.

  


        

      


  

    
Raxol.MCP.Client.SSE 
    



      
A tolerant server-sent-events parser for MCP responses over HTTP.
ADR-0037 decision 3. Modelled on Raxol.Earn.Transport.SSE.Parser, which
splits frames and has the caller buffer the remainder
(packages/raxol_earn/lib/raxol/earn/transport/sse/parser.ex:24-32), with
three deliberate differences. Copying rather than depending is forced by the
package graph: raxol_earn sits above raxol_payments, and this package
depends only on raxol_core and jason.
	data: is accepted with and without the following space. TronGrid
emits data: {...} and TronScan emits data:{...}, both measured on live
handshakes on 2026-08-31 (docs/proposals/web3-upstream-survey.md:79-82).
A strict parser breaks on one of them.
	event: and id: are retained, not dropped. The earn parser
discards both, which is right for its one-event-type stream and wrong
here: legacy HTTP+SSE carries event: endpoint, and stream resumption
needs the last id.
	CRLF and bare CR are accepted. The earn parser splits frames on
"\n\n" and lines on "\n" only. The SSE grammar permits \r\n\r\n
and bare \r, and both measured upstreams sit behind edges that can
normalize line endings, so an LF-only parser would turn one rewritten
response into a single unbounded partial frame that never completes.

Nothing here is stateful: a caller prepends the remainder of one call to the
next chunk. That is what makes a response split at an arbitrary byte
boundary parse the same as one that arrived whole.
Frame boundaries and partial separators
A frame ends at the first \n\n, \r\n\r\n or \r\r, whichever comes
first, longest match at a given position. Everything after the last complete
separator is the remainder, INCLUDING a trailing \r or \r\n that may
turn out to be the first half of a separator once more bytes arrive. No frame
is ever emitted on a partial separator, so split_frames/1 applied
incrementally and applied once produce the same frames.
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    Types
  


    
      
        frame()

      


    





  
    Functions
  


    
      
        complete_payloads(bytes)

      


        The data payloads of a COMPLETE body, including a final frame the sender
never terminated.



    


    
      
        parse_frame(frame)

      


        Parse one frame into its event, id and concatenated data.



    


    
      
        payloads(bytes)

      


        The data payloads of every complete frame, in order, plus the remainder.



    


    
      
        split_frames(bytes)

      


        Split bytes into complete frames plus the unterminated remainder.



    





      


      
        Types


        


  
    
      
    
    
      frame()



        
          
        

    

  


  

      

          @type frame() :: %{event: String.t() | nil, id: String.t() | nil, data: binary()}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      complete_payloads(bytes)



        
          
        

    

  


  

      

          @spec complete_payloads(binary()) :: [binary()]


      


The data payloads of a COMPLETE body, including a final frame the sender
never terminated.
A one-shot HTTP response body is all the bytes there will ever be, so an
unterminated tail is the last frame rather than a partial one waiting for
more. Taking only payloads/1's frames there discarded the WHOLE response
from any server that omits the trailing blank line -- a single-response body
is exactly the case where it is easiest to omit -- with no reply and no log,
stalling the caller for its full call_timeout.
iex> Raxol.MCP.Client.SSE.complete_payloads("data: 1\n\ndata: 2")
["1", "2"]

  



  
    
      
    
    
      parse_frame(frame)



        
          
        

    

  


  

      

          @spec parse_frame(binary()) :: {:ok, frame()} | {:error, :no_data}


      


Parse one frame into its event, id and concatenated data.
{:error, :no_data} for a frame with no data: line at all, which is what a
comment-only keepalive frame is. Multiple data: lines are joined with a
single newline, per the SSE grammar: a JSON body split across two lines is
one payload, not two.

  



  
    
      
    
    
      payloads(bytes)



        
          
        

    

  


  

      

          @spec payloads(binary()) :: {[binary()], binary()}


      


The data payloads of every complete frame, in order, plus the remainder.
This is the shape a LIVE stream wants: one JSON string per frame, with
keepalives and frames that carry only an event: dropped rather than
surfacing as empty messages, and the unterminated tail handed back so the
next chunk can be prepended to it.

  



  
    
      
    
    
      split_frames(bytes)



        
          
        

    

  


  

      

          @spec split_frames(binary()) :: {[binary()], binary()}


      


Split bytes into complete frames plus the unterminated remainder.
iex> Raxol.MCP.Client.SSE.split_frames("data: 1\n\ndata: 2\n\n")
{["data: 1", "data: 2"], ""}

iex> Raxol.MCP.Client.SSE.split_frames("data: a\r\n\r\ndata: b")
{["data: a"], "data: b"}

  


        

      


  

    
Raxol.MCP.Client.Tables 
    



      
The one process that owns the MCP client's per-ORIGIN state.
ADR-0037 decision 2 asked for "a public ETS table with no owning process",
which is not a thing that can be built: :ets.new/2 tables are owned by the
process that creates them (circuit_breaker.ex:31-33, whose only in-tree
caller creates its tables inside a GenServer's init_manager). Two concrete
failures follow from letting each client create its own:
	an era verdict created by a client is a verdict per client, so every
client pays for its own probe and the cache caches nothing;
	a circuit breaker created per client never observes anyone else's
failures, so a challenge-serving origin is retried by every client
forever.

Both pieces of state outlive any one client, so they are created once, here,
and handed out through :persistent_term: a lock-free read of a
write-once value rather than a message to this process per request.
This process holds no logic. It creates two tables in init/1 and answers
nothing, which is what makes a restart theoretical rather than a live
concern. Callers read through eras/0 and breakers/0 per use rather than
caching a reference, because a restart replaces both tables and a stale
reference raises ArgumentError from ETS.
Why ensure_started/0 exists
The normal path is the supervised child of Raxol.MCP.Supervisor. But a
client is also started directly, outside that tree, by
Raxol.Agent.McpBundle, and an unreachable table there would mean no remote
server at all rather than a slower one. So the HTTP transport ensures the
owner exists before its first read. The started process is NOT linked to
whoever asked: a client that dies must not take the shared verdict cache
with it.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        breakers()

      


        The circuit-breaker table, keyed {:origin, origin}.



    


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        ensure_started()

      


        Every table, starting the owner if nothing has yet.



    


    
      
        eras()

      


        The era-verdict table, keyed {origin, path}.



    


    
      
        reservations()

      


        The minted single-use spend handles (Raxol.MCP.Client.Reservation).



    


    
      
        start_link(opts \\ [])

      


        Start the table owner. One per node, named.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %{eras: :ets.table(), breakers: :ets.table(), reservations: :ets.table()}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      breakers()



        
          
        

    

  


  

      

          @spec breakers() :: :ets.table()


      


The circuit-breaker table, keyed {:origin, origin}.

  



  
    
      
    
    
      child_spec(init_arg)



        
          
        

    

  


  

Returns a specification to start this module under a supervisor.
See Supervisor.

  



  
    
      
    
    
      ensure_started()



        
          
        

    

  


  

      

          @spec ensure_started() :: t()


      


Every table, starting the owner if nothing has yet.
Idempotent, and safe from a transient caller: the owner is started
unlinked.
The answer comes from the owner rather than from :persistent_term when
this call did not start it. GenServer.start/3 registers the name before
init/1 runs, so two clients connecting concurrently both get past the
clash while only one has written the terms, and the loser used to read a
term that did not exist yet -- an ArgumentError from
handle_continue, in the exact embedded configuration (raxol_agent
alone, no Raxol.MCP.Supervisor) this function exists for. A call is
queued behind init/1, so it cannot observe the gap.

  



  
    
      
    
    
      eras()



        
          
        

    

  


  

      

          @spec eras() :: :ets.table()


      


The era-verdict table, keyed {origin, path}.
Raises if the owner has never run; callers that cannot assume a supervision
tree call ensure_started/0 first.

  



  
    
      
    
    
      reservations()



        
          
        

    

  


  

      

          @spec reservations() :: :ets.table()


      


The minted single-use spend handles (Raxol.MCP.Client.Reservation).

  



    

  
    
      
    
    
      start_link(opts \\ [])



        
          
        

    

  


  

      

          @spec start_link(keyword()) :: GenServer.on_start()


      


Start the table owner. One per node, named.
A name clash is not a failure here. ensure_started/0 starts this process
unlinked and outside any tree, so a client that ran before the subsystem
booted may already own the tables; the supervised child adopts that owner
rather than refusing to start the whole MCP subtree over the name. The
tables are the point, and they are the same ones.

  


        

      


  

    
Raxol.MCP.Client.Transport behaviour
    



      
The seam between Raxol.MCP.Client's one session machine and a wire.
ADR-0037 decision 1. Before it, the client was a JSON-RPC session machine
welded to a port: the config, the connect, the write, the read and the
teardown each assumed stdio, and roughly 60 of 395 lines were the part that
could not reach a URL. Everything else -- pending, next_id, status, the
tool cache and every handle_result/3 branch -- is transport-independent and
stays in the client. A transport owns connection, framing and delivery, and
nothing else.
Why send/3 carries the id and returns a handle
An HTTP request is a round trip, not a write. A transport has to associate a
response with the request that caused it, and it has to be able to fail ONE
in-flight request without failing the connection, which is the
{:failed, id, reason, handle} arm of decode_info/2.
A stdio transport ignores the id on the way out: one pipe carries every
request and the id only matters on the way back.
{:notify, id} is a notification: encoded with no JSON-RPC id, because
nothing answers one, and reported under id all the same. It is still a
request in flight -- one POST on the session -- so the client holds an
entry for it and the transport says when it is done. A bare nil id is
the same notification with nothing tracking it, which no in-tree caller
uses any more.
Why cancel/2 exists
The client's own call_timeout can expire while the transport is still
working: an HTTP exchange's wall time is the dial plus the read deadline
plus a chunk overshoot, which together exceed the default 30 s. The entry
leaves pending at that point, so without cancel/2 the next queued
request is admitted BESIDE a task that is still holding a socket -- two
concurrent requests on a :serialized session. cancel/2 drops the work
for one id and returns the handle; for a transport with nothing to cancel
it is the identity.
Why the request is a map rather than iodata()
ADR-0037 decision 1 specifies send(handle, id, iodata()), and decision 2's
own table then requires Mcp-Method and Mcp-Name headers on every
modern-era post. A transport handed opaque iodata cannot set either header
without re-parsing the body it was just given, so the third argument is the
request as %{method:, params:} (plus an optional :reservation) and
encoding belongs to the transport, which is also where framing already lives.
One encoder per framing, not one encoder plus one parser.
Why session/1 exists
A modern-era origin is specified not to answer initialize, and a legacy one
requires it. The client cannot know which without asking, and it must know
before it sends anything: offering a handshake to a modern server leaves the
client in :initializing forever. session/1 is answered after connect/1
and reports the negotiated session profile: whether to handshake, the
protocol revision in force for this connection, and the concurrency policy
the origin's era implies (ADR-0037 decision 6). A spec that declares
:concurrency overrides the last of those.
Why decode_info/2 has :closed and :settled arms
ADR-0037 lists three returns. A fourth is forced by the code the same
decision requires to keep working unchanged: {:exit_status, code} fails
EVERY pending entry and marks the session closed (client.ex:236-244 before
this change), which neither {:messages, _, _} nor a single-id
{:failed, id, _, _} can express. A fifth, {:settled, id, handle}, is
what a notification's completion is: a request that finished with nothing
to deliver, whose in-flight slot must still be released. :ignore
preserves the catch-all clause that was at client.ex:246.
Why respond/3 exists
Every other callback carries work the CLIENT started. respond/3 carries the
one message the server starts: a JSON-RPC request (id + method), which
the spec obliges the receiver to answer. The client answered none of them --
handle_message/2 dropped anything with a method -- so a server that sent
elicitation/create waited on a response that was never coming while the
session looked healthy from both ends.
method is passed alongside the response because the modern era routes every
POST on Mcp-Method, and the routing key for a response is the method it
answers. A stdio transport ignores it, exactly as it ignores the id in
send/3.

      


      
        Summary


  
    Types
  


    
      
        concurrency()

      


        Concurrency policy for one origin (ADR-0037 decision 6).



    


    
      
        handle()

      


        Opaque per-connection transport state, threaded back through every call.



    


    
      
        request()

      


        One outbound JSON-RPC message.



    


    
      
        session()

      


        The negotiated session profile, answered once after connect/1.



    





  
    Callbacks
  


    
      
        cancel(handle, arg2)

      


    


    
      
        close(handle)

      


    


    
      
        connect(config)

      


    


    
      
        decode_info(handle, message)

      


    


    
      
        respond(handle, method, response)

      


    


    
      
        send(handle, arg2, request)

      


    


    
      
        session(handle)

      


    





  
    Functions
  


    
      
        permit(config, target)

      


        Whether a spec of this provenance may reach target -- the URL a remote
spec dials, or the command a stdio spec spawns.



    


    
      
        redact(config)

      


        A spec with every credential-bearing value replaced by "[redacted]".



    


    
      
        select(spec)

      


        Pick the transport a spec asks for: :command XOR :url.



    





      


      
        Types


        


  
    
      
    
    
      concurrency()



        
          
        

    

  


  

      

          @type concurrency() :: :stateless | :pooled | :serialized


      


Concurrency policy for one origin (ADR-0037 decision 6).

  



  
    
      
    
    
      handle()



        
          
        

    

  


  

      

          @type handle() :: term()


      


Opaque per-connection transport state, threaded back through every call.

  



  
    
      
    
    
      request()



        
          
        

    

  


  

      

          @type request() :: %{
  :method => String.t(),
  :params => map(),
  optional(:reservation) => term()
}


      


One outbound JSON-RPC message.
:reservation is the spend-gate handle for a priced tool call. Its ABSENCE
on a priced tool is what Transport.Http refuses; its value is opaque here.

  



  
    
      
    
    
      session()



        
          
        

    

  


  

      

          @type session() ::
  {:handshake | :ready, %{version: String.t(), concurrency: concurrency()}}


      


The negotiated session profile, answered once after connect/1.

  


        

      

      
        Callbacks


        


  
    
      
    
    
      cancel(handle, arg2)



        
          
        

    

  


  

      

          @callback cancel(handle(), pos_integer() | {:notify, pos_integer()}) :: handle()


      



  



  
    
      
    
    
      close(handle)



        
          
        

    

  


  

      

          @callback close(handle()) :: :ok


      



  



  
    
      
    
    
      connect(config)



        
          
        

    

  


  

      

          @callback connect(config :: map()) :: {:ok, handle()} | {:error, term()}


      



  



  
    
      
    
    
      decode_info(handle, message)



        
          
        

    

  


  

      

          @callback decode_info(handle(), message :: term()) ::
  {:messages, [binary()], handle()}
  | {:failed, pos_integer(), term(), handle()}
  | {:settled, pos_integer(), handle()}
  | {:closed, term(), handle()}
  | :ignore


      



  



  
    
      
    
    
      respond(handle, method, response)



        
          
        

    

  


  

      

          @callback respond(handle(), method :: String.t(), response :: map()) ::
  {:ok, handle()} | {:error, term()}


      



  



  
    
      
    
    
      send(handle, arg2, request)



        
          
        

    

  


  

      

          @callback send(handle(), pos_integer() | nil | {:notify, pos_integer()}, request()) ::
  {:ok, handle()} | {:error, term()}


      



  



  
    
      
    
    
      session(handle)



        
          
        

    

  


  

      

          @callback session(handle()) :: session()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      permit(config, target)



        
          
        

    

  


  

      

          @spec permit(map(), term()) :: :ok | {:error, {:blocked, :source}}


      


Whether a spec of this provenance may reach target -- the URL a remote
spec dials, or the command a stdio spec spawns.
A spec carries :source (:user when absent: a spec assembled in code is
the operator's own program) and, for anything else, a :permit function of
arity one that answers :ok or an error for that target. The rule the
function enforces is not this package's to know: Raxol.Agent.McpHosts
owns it, because the allowlist it reads is an operator file in ~/.raxol
and .mcp.json is parsed one layer up.
This is asked INSIDE each connect/1, not only by the caller that built
the spec. Raxol.Agent.McpBundle asks first, for the operator-facing
refusal; a future caller that maps a workspace spec straight to
Raxol.MCP.Client.start_link/1 gets the check anyway, because the socket
and the subprocess are here.
A refusal is {:blocked, :source} whatever the gate said. The gate's own
reason names the host or the command, which this package's closed error
taxonomy does not carry, and the caller that supplied the gate has already
logged it.

  



  
    
      
    
    
      redact(config)



        
          
        

    

  


  

      

          @spec redact(map()) :: map()


      


A spec with every credential-bearing value replaced by "[redacted]".
Public because the client reports refused specs too, and one redaction is
better than two.
Four keys, not one. :headers was the whole of it, and a STDIO spec carries
none -- so the fall-through clause handed back :env, which is where
.mcp.json puts GITHUB_TOKEN, and :args, which is where a CLI server
takes --token=. :url was never redacted on either leg, so ?api_key=
and user:pass@host rode out with it.
Names survive, values do not: an operator reading {:invalid_spec, _} needs
to see WHICH variable and how many arguments, and neither is the secret. The
URL keeps scheme, host and path for the same reason -- that is the target,
and the userinfo and query are the credential.

  



  
    
      
    
    
      select(spec)



        
          
        

    

  


  

      

          @spec select(map() | keyword()) :: {:ok, module(), map()} | {:error, term()}


      


Pick the transport a spec asks for: :command XOR :url.
Both keys, or neither, is {:error, {:invalid_spec, spec}} rather than a
silent preference for one. A remote spec in a build without mint is
{:error, :no_http_client}, which Raxol.Agent.McpBundle.load/2 already
handles as a per-server fail-open skip.
The refused spec is echoed back through redact/1, because a spec carries
resolved credentials and an error term is one of the four places ADR-0033
section 7 names as where they leak.

  


        

      


  

    
Raxol.MCP.Client.Transport.Http 
    



      
The hosted-endpoint transport: dual era, target-policed, and metered.
ADR-0037 decisions 2, 3, 5, 6 and 7. Raxol.MCP.Client could only spawn a
local subprocess, which left every hosted MCP server unreachable by the
client that ADR-0033 plans to reuse for Tron and Canton.
Dual era
The current specification (2026-07-28) removed the handshake and the
session; the servers measured on 2026-08-31 still require both. So the era
is probed with server/discover and cached per {origin, path}
(Raxol.MCP.Client.Era), and the probe's demotion rule is deliberately
narrow: a refusal is not an era. The probe runs in the client's process at
connect time, once, because nothing can be sent until its answer is known;
a LATER probe, the one a rejected session triggers, runs in a monitored
task like every other exchange here.
A spec that knows its server's era may pin it with era: :modern or
era: :legacy; nothing is probed then, at connect or after a rejected
session. That exists for servers that refuse server/discover with
something other than the demoting answers -- Robinhood's trading endpoint
answers it with a plain-text 400 -- where the probe would otherwise wedge
the connection on a status that is correctly not era evidence.
Every request is a monitored task
send/3 returns as soon as the request is on its way, so the client's
GenServer never blocks its own mailbox for a round trip -- which would make
the :pooled concurrency policy meaningless -- and a task that dies fails
exactly ONE pending entry instead of orphaning it. The task carries its own
monitor reference, so a completed request is demonitored precisely rather
than by scanning.
The target rules, in one place
ADR-0033 section 7, enforced here rather than per backend:
	https only, through Raxol.Core.Outbound.vet/2's default.
	Every resolved address checked against the reject set, both families,
refusing the whole request if ANY answer is rejected.
	The checked address is the address dialled
(Raxol.MCP.Client.Transport.Http.Exchange).
	Redirects are not followed. A 3xx is an error. That matters more
here than for a REST client: this transport sends an Authorization
header, so following a 3xx would replay a bearer token at an
upstream-chosen origin.
	Time and response size are bounded by the exchange; concurrency is
bounded by the session profile session/1 reports, which the client
turns into an in-flight cap and a bounded queue.

:transport_opts is deliberately not an option. TLS options belong to the
dial, which refuses the four that would weaken a handshake, and accepting
one here would be a second place to look for a verify: :verify_none.
Credentials
Header values arrive as resolved literals and never reach a log line, a
telemetry measurement, a cache key or an error term. The error taxonomy is
closed and carries no upstream text, no query string and no
caller-influenced host:
{:blocked, :invalid_url | :address | :source} | :dns_failed | :breaker_open
| {:http, status} | {:redirect_refused, status} | {:too_large, limit}
| {:timeout, :connect | :chunk | :deadline} | {:transport, atom()}
| :session_rejected | {:task_down, atom()}
| :unmetered_call | {:unknown_price, tool} | :invalid_era
The Inspect implementation below redacts header values, because a
GenServer crash report prints its state and the handle lives in it.
Metering
A tools/call for a tool the spec declares as priced is refused unless the
call carries a reservation handle, with no request issued. This is not
redundant with the spend-gate hook: a backend
whose handles_tools_internally?/0 returns true drives its own tool loop
and bypasses that seam entirely, so it reaches this transport
with no hook in the path. An unknown price on a metered origin is denied by
default and logged with the tool and the origin, so an operator sees a
reason rather than an absence.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        respond(handle, method, response)

      


        Answer a request the SERVER sent us.



    


    
      
        session(http)

      


        The negotiated session profile.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Raxol.MCP.Client.Transport.Http{
  bounds: term(),
  era: term(),
  era_ttl: term(),
  exchange: term(),
  headers: term(),
  key: term(),
  metered: term(),
  name: term(),
  pinned_era: term(),
  prices: term(),
  reprobed?: term(),
  session_id: term(),
  tables: term(),
  tasks: term(),
  version: term(),
  vetted: term()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      respond(handle, method, response)



        
          
        

    

  


  

Answer a request the SERVER sent us.
A POST carrying only a JSON-RPC response is specified to be answered 202
with no body, so it is issued exactly like a notification: a monitored
task, tracked under a nil id, with nothing for the client to correlate.
It is deliberately NOT metered -- a response is not a tool call -- and
deliberately not admitted through the client's in-flight window, because a
response the server is already blocked on must not queue behind the
requests that are blocked on the server.

  



  
    
      
    
    
      session(http)



        
          
        

    

  


  

The negotiated session profile.
A modern origin needs no handshake and tolerates a fan-out. A legacy one
handshakes and defaults to :serialized, because one of the three measured
upstreams answers 500 to BOTH of two parallel calls on one session,
reproducibly, and the failure is invisible to a single-call test. A spec
that declares :concurrency overrides this.

  


        

      


  

    
Raxol.MCP.Client.Transport.Http.Exchange 
    



      
The pinned dial and the bounded read: one request, one bounded response.
ADR-0037 decision 5, which says explicitly that this transport takes the
shape ADR-0038 decision 3 and 4 already implement for the REST side
(packages/raxol_web3/lib/raxol/web3/dial.ex,
packages/raxol_web3/lib/raxol/web3/exchange.ex). One design in two
packages rather than two: copying is forced by the package graph, since
raxol_web3 depends on raxol_mcp and not the other way round.
The checked address is the address dialled
run/3 takes the :inet address tuples Raxol.Core.Outbound.vet/2
checked, never a name, so there is no code path here that could consult a
resolver and no window for a record that changes between the check and the
connect. A binary where an address belongs is refused as
{:not_an_address, value} rather than resolved.
Mint derives everything that must follow the NAME from one :hostname
option: SNI, the certificate match function, and the HTTP/1 Host header.
So :server_name_indication and :customize_hostname_check are never set
by hand -- setting either replaces a value Mint already derived correctly
-- and :verify and :verify_fun are refused outright, because a silently
weakened handshake is the failure this module exists to prevent. A
caller-supplied :transport_opts never reaches here: the only caller is
Raxol.MCP.Client.Transport.Http, which does not accept one.
There is no connection pool. A pool key is {scheme, host, port, tag}, so
a vetted IP in the host position makes every hostname that resolves to that
address share one pool and inherit whichever identity opened it first.
The bounded read
The send, the four bounds (size ceiling, content-length pre-rejection,
wall-clock deadline, per-recv silence) and the close are
Raxol.MCP.BoundedExchange, which Raxol.Web3.Exchange reads through too:
the two used to be identical copies, down to the read-phase taxonomy. The
reasoning for each bound is in that module. What stays here is the dial and
the connect-side reasons, which are this transport's alone.
Truncation is never a success
The accumulator is Raxol.Core.Outbound.Response: it starts :incomplete
and only the terminating response promotes it, so run/3 cannot return
{:ok, _} for a partial response by construction. That matters more here
than for a REST body: a truncated SSE stream still contains whole frames,
so a reader that returned what it had would hand the session a
plausible-looking response to a request that never completed.
Redirects
A 3xx is returned as a response, not followed, and the caller refuses it.
Following one would replay this transport's Authorization header at an
origin the upstream chose.

      


      
        Summary


  
    Types
  


    
      
        reason()

      


    


    
      
        request()

      


    


    
      
        response()

      


    


    
      
        vetted()

      


    





  
    Functions
  


    
      
        connect(vetted, opts)

      


        Connect to the first reachable vetted address, presenting hostname as the
identity.



    


    
      
        run(vetted, request, opts \\ [])

      


        Dial a vetted target and read one bounded response.



    





      


      
        Types


        


  
    
      
    
    
      reason()



        
          
        

    

  


  

      

          @type reason() ::
  :no_addresses
  | {:not_an_address, term()}
  | {:forbidden_transport_opts, [atom()]}
  | {:too_large, pos_integer()}
  | {:timeout, :connect | :chunk | :deadline}
  | {:transport, term()}


      



  



  
    
      
    
    
      request()



        
          
        

    

  


  

      

          @type request() :: %{
  :method => String.t(),
  :path => String.t(),
  optional(:headers) => Mint.Types.headers(),
  optional(:body) => iodata() | nil
}


      



  



  
    
      
    
    
      response()



        
          
        

    

  


  

      

          @type response() :: Raxol.MCP.BoundedExchange.response()


      



  



  
    
      
    
    
      vetted()



        
          
        

    

  


  

      

          @type vetted() :: %{
  uri: URI.t(),
  addresses: [:inet.ip_address()],
  hostname: String.t()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      connect(vetted, opts)



        
          
        

    

  


  

      

          @spec connect(vetted(), keyword()) :: {:ok, Mint.HTTP.t()} | {:error, reason()}


      


Connect to the first reachable vetted address, presenting hostname as the
identity.
Every address is tried in turn, which is the failover :gen_tcp performs
for a name and which pinning would otherwise lose. Public so that the dial
can be tested against a real local TLS listener, which the reject set
refuses to let the guarded path reach.
:deadline_at (a monotonic millisecond stamp, set by run/3) clamps
every attempt: N addresses at connect_timeout_ms each would otherwise
exceed the whole exchange's budget before a byte was sent.

  



    

  
    
      
    
    
      run(vetted, request, opts \\ [])



        
          
        

    

  


  

      

          @spec run(vetted(), request(), keyword()) :: {:ok, response()} | {:error, reason()}


      


Dial a vetted target and read one bounded response.
Options: :port (defaults to the vetted URI's port), :connect_timeout_ms,
:deadline_ms, :chunk_timeout_ms, :max_bytes, and :transport_opts
for a test's own trust store. The connection is closed on every path.
The deadline is computed HERE, before the dial, and what reaches
BoundedExchange.run/3 is what is left of it. BoundedExchange's
moduledoc says the deadline is taken at entry so the send counts against
it; starting that clock after the connect made the real wall bound
connect_timeout_ms x addresses + deadline_ms + chunk_timeout_ms, which
was stated nowhere and, at the defaults, exceeded the client's 30 s
call_timeout. Each connect attempt is clamped to the remaining budget
for the same reason, so the bound is deadline_ms plus at most one
chunk_timeout_ms of read overshoot.

  


        

      


  

    
Raxol.MCP.Client.Transport.Stdio 
    



      
The local-subprocess transport: Raxol.MCP.Client's original port code,
moved behind Raxol.MCP.Client.Transport with no change to what it does.
ADR-0037 decision 1. The port is opened {:line, 1_048_576}, so a line
longer than a mebibyte arrives as a run of :noeol chunks followed by one
:eol, and reassembly is this handle's :buffer. It used to be the client's
state.buffer; the client no longer knows what a line is.
The one behaviour that did change, deliberately
send_to_port/2 fell through to :ok for anything that was not a port
(client.ex:355-362 before this change), so a client whose server had
already exited ACCEPTED a request, never replied, and left the caller blocked
for the full 30 s call_timeout. send/3 here returns
{:error, :not_connected} instead. ADR-0037 decision 1 names that
fallthrough as the thing a transport must not inherit.
A failed spawn is also an error tuple rather than an exception, so
Raxol.MCP.Client.start_link/1 answers {:error, {:spawn_failed, reason}}
for a command that is not on the path instead of taking the caller down with
an :enoent from deep inside Port.open/2.
Closing the port is not stopping the server
Port.close/1 closes the child's stdio and signals nothing. A server that
reads stdin sees EOF and usually exits; one that does not -- and the npx
and uvx wrappers that shell out to a long-lived server are exactly that --
keeps running with no owner, forever, once per session. On a long-lived SSH
host that is unbounded accumulation.
So connect/1 captures the child's signal target while the port is open
(Port.info/2 is the only thing that knows it, and a closed port has
forgotten it), and close/1 closes the port, sends SIGTERM, waits a short
grace for the child to go, then SIGKILLs what is left. The grace is 400 ms
on purpose: close/1 runs inside the client's terminate/2, and a
supervisor's default worker shutdown budget is 5 s.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        session(stdio)

      


        A stdio server is a legacy-era peer: it handshakes, and its revision is the
one this package has always offered.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Raxol.MCP.Client.Transport.Stdio{
  buffer: binary(),
  command: String.t(),
  port: port() | nil,
  target: Raxol.Core.ProcessGroup.target()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      session(stdio)



        
          
        

    

  


  

A stdio server is a legacy-era peer: it handshakes, and its revision is the
one this package has always offered.
:stateless rather than :serialized is parity, not an oversight. One pipe
carries every request and the ids on the way back disambiguate them, which is
why the concurrency policy ADR-0037 decision 6 adds exists for HTTP origins
in the first place: a session is what cannot be fanned out over.

  


        

      


  

    
Raxol.MCP.ContextTree 
    



      
Assembles a structured context tree from multiple sources.
The context tree provides a unified view of session state for AI agents.
Different sources contribute subtrees (model projections, widget tree,
tools, agents, notifications). Built on demand -- no cached state.
Sources
	:model -- TEA model projections from registered resources: what the
app chose to expose in mcp_resources/0, each also readable at its own
raxol://session/<id>/model/<key> URI. A secret an app projects there is
exposed by that choice; nothing here redacts it.
	:widgets -- current widget tree (types, IDs, bounds), without
callbacks, and without the :value (on the node or in its :attrs) of
a node that holds a secret: a :password_field, or a node with a
mask_char (on the node or in its :attrs), as a masked
:text_input has
	:tools -- list of available MCP tools
	:session -- session metadata (id, uptime)

Roles
filter_for_role/2 restricts the tree based on a role atom:
	:full -- everything (default)
	:observer -- model + widgets + session (no tools)
	:operator -- model + widgets + tools + session


      


      
        Summary


  
    Types
  


    
      
        context()

      


    


    
      
        role()

      


    


    
      
        source()

      


    





  
    Functions
  


    
      
        build(sources, context)

      


        Build a context tree from the given sources.



    


    
      
        build_all(context)

      


        Build a full context tree with all sources.



    


    
      
        filter_for_role(tree, atom)

      


        Filter a context tree for a given role.



    





      


      
        Types


        


  
    
      
    
    
      context()



        
          
        

    

  


  

      

          @type context() :: %{
  registry: GenServer.server(),
  session_id: term(),
  view_tree: map() | list() | nil,
  model: map() | nil
}


      



  



  
    
      
    
    
      role()



        
          
        

    

  


  

      

          @type role() :: :full | :observer | :operator


      



  



  
    
      
    
    
      source()



        
          
        

    

  


  

      

          @type source() :: :model | :widgets | :tools | :session


      



  


        

      

      
        Functions


        


  
    
      
    
    
      build(sources, context)



        
          
        

    

  


  

      

          @spec build([source()], context()) :: map()


      


Build a context tree from the given sources.
The context map must include :registry and :session_id.
Optional keys: :view_tree, :model.

  



  
    
      
    
    
      build_all(context)



        
          
        

    

  


  

      

          @spec build_all(context()) :: map()


      


Build a full context tree with all sources.

  



  
    
      
    
    
      filter_for_role(tree, atom)



        
          
        

    

  


  

      

          @spec filter_for_role(map(), role()) :: map()


      


Filter a context tree for a given role.

  


        

      


  

    
Raxol.MCP.Deployment 
    



      
Fail-closed environment gate for MCP authorization.
Mirrors the posture the payments stack uses (require_policy): outside a
dev/test build, a network-exposed MCP transport must not serve tools without an
authorizer configured. stdio is exempt (it inherits the OS process boundary);
this guards SSE.

      


      
        Summary


  
    Functions
  


    
      
        enforce_authorization!(authorizer_configured?, context \\ "MCP transport")

      


        Fail-closed boot check. Raises when authorization is required in this
environment but the fronted server has no authorizer configured; a no-op
otherwise. context names the caller for the error message.



    


    
      
        enforce_read_authorization!(read_authorizer_configured?, context \\ "MCP transport")

      


        Fail-closed boot check for the READ seam. Raises when authorization is
required in this environment but the fronted server has no
:read_authorizer; a no-op otherwise. context names the caller.



    


    
      
        production?()

      


        True in any non-dev/test build.



    


    
      
        require_authorization?()

      


        Whether a network transport must refuse to expose tools without an authorizer.



    





      


      
        Functions


        


    

  
    
      
    
    
      enforce_authorization!(authorizer_configured?, context \\ "MCP transport")



        
          
        

    

  


  

      

          @spec enforce_authorization!(boolean(), String.t()) :: :ok


      


Fail-closed boot check. Raises when authorization is required in this
environment but the fronted server has no authorizer configured; a no-op
otherwise. context names the caller for the error message.

  



    

  
    
      
    
    
      enforce_read_authorization!(read_authorizer_configured?, context \\ "MCP transport")



        
          
        

    

  


  

      

          @spec enforce_read_authorization!(boolean(), String.t()) :: :ok


      


Fail-closed boot check for the READ seam. Raises when authorization is
required in this environment but the fronted server has no
:read_authorizer; a no-op otherwise. context names the caller.
Separate from enforce_authorization!/2 because the two seams are separately
configured and a network deployment needs both. The tool gate is satisfied by
naming :mcp_authorizer or :mcp_allowed_tools, neither of which says
anything about reads -- and resources/read serves live model state,
completion/complete enumerates live session ids. Satisfying the tool gate
alone used to be enough to expose them.

  



  
    
      
    
    
      production?()



        
          
        

    

  


  

      

          @spec production?() :: boolean()


      


True in any non-dev/test build.
Read at RUNTIME, deliberately not captured at compile time. This module
compiles as a dependency, and a path dependency compiles under :prod whatever
the umbrella's environment is, so a compile-time capture answers for how
raxol_mcp itself was built rather than for the application it protects. The two
disagreed in exactly the case that matters: the same predicate was false
under this package's own mix test and true inside a dev session of an
application depending on it, so a dev session read as production.
Mix being unusable is the signal for a release; a dev or test session has a
RUNNING Mix and answers for that session. Called at transport boot rather
than per request, so reaching the loader here costs nothing.
Note this is no longer a compile-time constant, which the previous shape
hoisted to a module attribute to avoid: inlined, @mix_env not in [:dev, :test]
compared two atoms the type checker knew were disjoint and warned on every
build. Mix.env/0 is opaque to it, so the comparison is now an ordinary one.
Loadable is not the same as started
Code.ensure_loaded?(Mix) alone was wrong: it asks whether the MODULE is
reachable, while Mix.env/0 reads :ets.lookup(Mix.State, :env) and so
needs the :mix APPLICATION to be running. Any node that has Elixir's
standard lib on its code path but has not started :mix -- elixir -e, an
escript, a release that ships :mix without starting it -- satisfies the
guard and then raises ArgumentError: the table identifier does not refer to an existing ETS table. That is on Raxol.Application.start/2's :mcp path,
so the failure mode was a boot crash in exactly the deployment shape the
else branch was written to answer for.
Unusable Mix now resolves to true rather than raising, which is also the
fail-closed direction: an environment this predicate cannot identify is
treated as production.

  



  
    
      
    
    
      require_authorization?()



        
          
        

    

  


  

      

          @spec require_authorization?() :: boolean()


      


Whether a network transport must refuse to expose tools without an authorizer.
Defaults to production?/0; override with
config :raxol_mcp, require_authorization: boolean.
This got looser in dev, deliberately
production?/0 used to be captured at compile time, which read :prod for
a path dependency whatever the umbrella's environment was. That made this
true inside a raxol DEV session, so SSE refused to boot there without an
authorizer. Reading the environment at runtime corrects the misreading and,
as a consequence, stops the gate biting in dev and test.
That is the intended posture -- a dev session is not production and should
not be gated as one -- but it is a relaxation as well as a correction. A
dev or staging deployment that wants the production posture has to ask for
it: config :raxol_mcp, require_authorization: true.

  


        

      


  

    
Raxol.MCP.Diff 
    



      
Simple map diff utility for detecting resource/model changes.
Compares two maps and returns which keys were added, removed, or changed.
Used by the ToolSynchronizer to compute model projection diffs for
streaming notifications.

      


      
        Summary


  
    Types
  


    
      
        diff_result()

      


    





  
    Functions
  


    
      
        changed?(map)

      


        Returns true if the diff contains any changes.



    


    
      
        diff(old, new)

      


        Compute the diff between two maps.



    





      


      
        Types


        


  
    
      
    
    
      diff_result()



        
          
        

    

  


  

      

          @type diff_result() :: %{
  added: %{required(term()) => term()},
  removed: [term()],
  changed: %{required(term()) => {old :: term(), new :: term()}}
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      changed?(map)



        
          
        

    

  


  

      

          @spec changed?(diff_result()) :: boolean()


      


Returns true if the diff contains any changes.

  



  
    
      
    
    
      diff(old, new)



        
          
        

    

  


  

      

          @spec diff(map(), map()) :: diff_result()


      


Compute the diff between two maps.
Returns a map with :added, :removed, and :changed keys.

  


        

      


  

    
Raxol.MCP.FocusLens 
    



      
Attention-aware tool filtering for MCP surfaces.
Complex UIs can expose 100+ tools, but LLM tool selection degrades
past ~20. FocusLens filters the full tool set to a manageable subset
based on which widget has focus.
Modes
	:all -- the first :max_tools tools (default 15), unfiltered
	:focused -- return the session's tools for the focused widget + globals
	:hover -- return the session's tools for the focused widget + the
hovered widget + globals

Derived tool names are "session_id.widget_id.action". In :focused and
:hover modes a tool belongs to the session when the first . segment of
its name is exactly :session_id, and to a widget when the second is
exactly the widget ID, so another session's tools for a widget with the
same ID never leak in. A session or widget ID never holds a .
(Raxol.MCP.TreeWalker.id?/1). A global tool is one with no . in its
name (a server-level tool such as raxol_list). With :registry given,
the session's "session_id.discover_tools" meta-tool follows the widget
tools, so agents can search the session's full set by keyword; without
it, the meta-tool is not added. Every mode cuts its result to
:max_tools.
Usage
all_tools = TreeWalker.derive_tools(view_tree, context)

# Headless: show everything
FocusLens.filter(all_tools, mode: :all)

# Interactive: show focused + globals
FocusLens.filter(all_tools,
  mode: :focused,
  session_id: "demo",
  focused_id: "search_input"
)

# Mouse tracking: anticipatory tool exposure
FocusLens.filter(all_tools,
  mode: :hover,
  session_id: "demo",
  focused_id: "search_input",
  hover_id: "submit_btn"
)

      


      
        Summary


  
    Types
  


    
      
        tool_def()

      


    





  
    Functions
  


    
      
        discover_tools_name(session_id)

      


        The name of the session's discover_tools meta-tool.



    


    
      
        discover_tools_spec(registry, session_id)

      


        Returns the session's "session_id.discover_tools" meta-tool spec.



    


    
      
        filter(tools, opts \\ [])

      


        Filters a list of tools based on focus state.



    





      


      
        Types


        


  
    
      
    
    
      tool_def()



        
          
        

    

  


  

      

          @type tool_def() :: Raxol.MCP.Registry.tool_def()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      discover_tools_name(session_id)



        
          
        

    

  


  

      

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


      


The name of the session's discover_tools meta-tool.

  



  
    
      
    
    
      discover_tools_spec(registry, session_id)



        
          
        

    

  


  

      

          @spec discover_tools_spec(GenServer.server(), String.t()) :: tool_def()


      


Returns the session's "session_id.discover_tools" meta-tool spec.
This tool lets agents search the session's full tool set by keyword when
FocusLens is hiding tools. Pass a registry reference so the tool can query
the registered tools; it matches only the tools named under session_id.

  



    

  
    
      
    
    
      filter(tools, opts \\ [])



        
          
        

    

  


  

      

          @spec filter([tool_def()], keyword()) :: [tool_def()]


      


Filters a list of tools based on focus state.
Options
	:mode - :all (default), :focused, or :hover
	:session_id - the session whose tools :focused and :hover select
(required in those modes)
	:focused_id - widget ID that currently has focus
	:hover_id - widget ID under the mouse cursor (for :hover mode)
	:max_tools - maximum number of tools to return (default: 15)
	:registry - Registry reference for discover_tools (optional)


  


        

      


  

    
Raxol.MCP.Protocol 
    



      
JSON-RPC 2.0 message encoding/decoding for the Model Context Protocol.
Handles both client-side (requests, notifications) and server-side
(responses, error responses) message construction. All MCP communication
flows through this module.

      


      
        Summary


  
    Types
  


    
      
        error_response()

      


    


    
      
        notification()

      


    


    
      
        request()

      


    


    
      
        response()

      


    





  
    Functions
  


    
      
        decode(json)

      


        Decode a JSON string into a message map with atom keys for known fields.



    


    
      
        encode(message)

      


        Encode a message to a JSON string with newline delimiter.



    


    
      
        encode!(message)

      


        Encode a message, raising on failure.



    


    
      
        error?(arg1)

      


        Check if a decoded message is an error response.



    


    
      
        error_response(id, code, message, data \\ nil)

      


        Build a JSON-RPC error response.



    


    
      
        internal_error()

      


        JSON-RPC internal error code (-32603).



    


    
      
        invalid_params()

      


        JSON-RPC invalid params code (-32602).



    


    
      
        invalid_request()

      


        JSON-RPC invalid request code (-32600).



    


    
      
        legacy_version()

      


        The newest stateful revision, offered to a legacy-era origin.



    


    
      
        mcp_protocol_version()

      


        The protocol version this package's SERVER advertises.



    


    
      
        method_not_found()

      


        JSON-RPC method not found code (-32601).



    


    
      
        modern_version()

      


        The stateless revision: no handshake, no session, server/discover required.



    


    
      
        negotiate(version)

      


        Accept a peer's protocol revision, or name it as unsupported.



    


    
      
        notification(method, params \\ %{})

      


        Build a JSON-RPC notification (no id, no response expected).



    


    
      
        notification?(msg)

      


        Check if a decoded message is a notification (no id).



    


    
      
        parse_error()

      


        JSON-RPC parse error code (-32700).



    


    
      
        request(id, method, params \\ %{})

      


        Build a JSON-RPC request.



    


    
      
        request?(arg1)

      


        Check if a decoded message is a request (has id + method).



    


    
      
        response(id, result)

      


        Build a JSON-RPC success response.



    


    
      
        response?(arg1)

      


        Check if a decoded message is a response (has id + result or error).



    


    
      
        supported_versions()

      


        Every revision the client side can speak, newest first.



    





      


      
        Types


        


  
    
      
    
    
      error_response()



        
          
        

    

  


  

      

          @type error_response() :: %{
  jsonrpc: String.t(),
  id: pos_integer() | nil,
  error: %{code: integer(), message: String.t()}
}


      



  



  
    
      
    
    
      notification()



        
          
        

    

  


  

      

          @type notification() :: %{jsonrpc: String.t(), method: String.t(), params: map()}


      



  



  
    
      
    
    
      request()



        
          
        

    

  


  

      

          @type request() :: %{
  jsonrpc: String.t(),
  id: pos_integer(),
  method: String.t(),
  params: map()
}


      



  



  
    
      
    
    
      response()



        
          
        

    

  


  

      

          @type response() :: %{jsonrpc: String.t(), id: pos_integer(), result: term()}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      decode(json)



        
          
        

    

  


  

      

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


      


Decode a JSON string into a message map with atom keys for known fields.
A decode that is not a JSON OBJECT is {:error, {:unsupported_message, kind}}
rather than an exception. Jason.decode/1 answers any JSON value, and
normalize/1 fed one straight to Map.pop/2: a [{"id":1}] batch response
-- legal JSON-RPC 2.0 -- a bare 123, "hello" or true each raised
BadMapError inside whatever process read the line. For the client that is
handle_continue(:connect) (through the era probe's jsonrpc_error/1) and
handle_manager_info/2, so a payload from an arbitrary HTTPS origin or an
SSE frame took the client down its start_link link to the loader -- the
outcome client.ex keeps every connect failure out of {:stop, _} to
prevent.

  



  
    
      
    
    
      encode(message)



        
          
        

    

  


  

      

          @spec encode(map()) :: {:ok, iodata()} | {:error, term()}


      


Encode a message to a JSON string with newline delimiter.

  



  
    
      
    
    
      encode!(message)



        
          
        

    

  


  

      

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


      


Encode a message, raising on failure.
Returns iodata (JSON + newline).

  



  
    
      
    
    
      error?(arg1)



        
          
        

    

  


  

      

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


      


Check if a decoded message is an error response.

  



    

  
    
      
    
    
      error_response(id, code, message, data \\ nil)



        
          
        

    

  


  

      

          @spec error_response(pos_integer() | nil, integer(), String.t(), term()) ::
  error_response()


      


Build a JSON-RPC error response.

  



  
    
      
    
    
      internal_error()



        
          
        

    

  


  

      

          @spec internal_error() :: integer()


      


JSON-RPC internal error code (-32603).

  



  
    
      
    
    
      invalid_params()



        
          
        

    

  


  

      

          @spec invalid_params() :: integer()


      


JSON-RPC invalid params code (-32602).

  



  
    
      
    
    
      invalid_request()



        
          
        

    

  


  

      

          @spec invalid_request() :: integer()


      


JSON-RPC invalid request code (-32600).

  



  
    
      
    
    
      legacy_version()



        
          
        

    

  


  

      

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


      


The newest stateful revision, offered to a legacy-era origin.

  



  
    
      
    
    
      mcp_protocol_version()



        
          
        

    

  


  

      

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


      


The protocol version this package's SERVER advertises.
Unchanged at 2024-11-05, deliberately. ADR-0037 negotiates a version per
client CONNECTION and lists what the raxol server advertises under what it
does not decide, so the two move independently.

  



  
    
      
    
    
      method_not_found()



        
          
        

    

  


  

      

          @spec method_not_found() :: integer()


      


JSON-RPC method not found code (-32601).

  



  
    
      
    
    
      modern_version()



        
          
        

    

  


  

      

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


      


The stateless revision: no handshake, no session, server/discover required.

  



  
    
      
    
    
      negotiate(version)



        
          
        

    

  


  

      

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


      


Accept a peer's protocol revision, or name it as unsupported.
The per-connection half of ADR-0037 decision 2: the revision in force is
whatever the peer answered initialize with, not a module constant.

  



    

  
    
      
    
    
      notification(method, params \\ %{})



        
          
        

    

  


  

      

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


      


Build a JSON-RPC notification (no id, no response expected).

  



  
    
      
    
    
      notification?(msg)



        
          
        

    

  


  

      

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


      


Check if a decoded message is a notification (no id).

  



  
    
      
    
    
      parse_error()



        
          
        

    

  


  

      

          @spec parse_error() :: integer()


      


JSON-RPC parse error code (-32700).

  



    

  
    
      
    
    
      request(id, method, params \\ %{})



        
          
        

    

  


  

      

          @spec request(pos_integer(), String.t(), map()) :: request()


      


Build a JSON-RPC request.

  



  
    
      
    
    
      request?(arg1)



        
          
        

    

  


  

      

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


      


Check if a decoded message is a request (has id + method).

  



  
    
      
    
    
      response(id, result)



        
          
        

    

  


  

      

          @spec response(pos_integer(), term()) :: response()


      


Build a JSON-RPC success response.

  



  
    
      
    
    
      response?(arg1)



        
          
        

    

  


  

      

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


      


Check if a decoded message is a response (has id + result or error).

  



  
    
      
    
    
      supported_versions()



        
          
        

    

  


  

      

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


      


Every revision the client side can speak, newest first.
Three revisions rather than one because the upstreams disagree: the current
specification (2026-07-28) is stateless, with no initialize and no
Mcp-Session-Id, while the servers ADR-0033 measured on 2026-08-31 are
stateful. A client that speaks only one of the two fails against the other,
which is why Raxol.MCP.Client.Transport.Http probes an origin's era rather
than assuming it.

  


        

      


  

    
Raxol.MCP.Registry 
    



      
ETS-backed registry for MCP tools and resources.
Any module can register tools and resources. The registry stores definitions
alongside callback functions that are invoked when tools are called or
resources are read.
Reads (list_tools, call_tool, list_resources, read_resource) go
directly to ETS with read_concurrency: true -- no GenServer bottleneck.
Writes (register_*, unregister_*) serialize through the GenServer.
Tool Registration
tools = [
  %{
    name: "raxol_screenshot",
    description: "Capture a screenshot",
    inputSchema: %{type: "object", properties: %{id: %{type: "string"}}},
    callback: fn args -> {:ok, [%{type: "text", text: "screenshot data"}]} end
  }
]
Registry.register_tools(registry, tools)
A tool registered with register_tools(registry, tools, derived: true) is a
derived tool: static_tools/1 lists only the others, and that is what
Raxol.MCP.Server's boot check scans. Only Raxol.MCP.ToolSynchronizer
passes the option, for a session's tools (those Raxol.MCP.TreeWalker
derives from its view, and its discover_tools meta-tool); a :derived
key in a tool map is ignored.
Resource Registration
resources = [
  %{
    uri: "raxol://session/demo/model",
    name: "Session Model",
    description: "Current TEA model state",
    callback: fn -> {:ok, %{counter: 5}} end
  }
]
Registry.register_resources(registry, resources)
Which errors open a circuit
Every callback runs behind a Raxol.MCP.CircuitBreaker keyed on the tool,
resource or prompt. A raise or an exit always counts as a failure; a
returned {:error, reason} counts unless the registration declares a
:fault? classifier:
%{
  name: "web3_get_transaction",
  description: "...",
  inputSchema: %{type: "object"},
  callback: &Tools.get_transaction/1,
  fault?: &Tools.fault?/1
}
:fault? is a 1-arity function called with the reason the callback
returned. false means the error is an answer about the question -- a
not-found, a malformed cursor -- and records nothing. Anything else is an
availability fault and records a failure. The registry stays generic: it
knows no taxonomy, only who to ask.
A callback that raises or exits answers {:error, {:callback_raised, module}} or {:error, {:callback_exited, atom}}. The exception message is
logged, never returned, because the return value reaches a model.
Owners
register_tools/3, register_resources/3 and register_prompts/3 take an
owner: pid. The registry monitors each owner, and when one exits it
removes everything the owner still holds and, if that included tools,
sends one notifications/tools/list_changed to its :server (start
option, default Raxol.MCP.Server). Registering a name again moves it to
the new registration's owner, or to none. A registration without an owner
is never removed automatically, so a short-lived caller (a test, a task)
does not take its tools with it when it exits.
Unregistering, by name or by an owner's exit, also forgets the entry's
circuit-breaker state. await_owner_cleanup/2 is a barrier for callers
that must not answer until a dead owner's entries are gone.

      


      
        Summary


  
    Types
  


    
      
        prompt_def()

      


    


    
      
        resource_def()

      


    


    
      
        tool_def()

      


    





  
    Functions
  


    
      
        await_owner_cleanup(registry \\ __MODULE__, owner)

      


        Wait until the registry holds no tools, resources or prompts for owner.



    


    
      
        call_tool(registry \\ __MODULE__, name, arguments)

      


        Call a registered tool by name with arguments.



    


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        circuit_status(registry \\ __MODULE__, key)

      


        Get circuit breaker status for a tool, resource, or prompt key.



    


    
      
        get_prompt(registry \\ __MODULE__, name, arguments)

      


        Get a prompt by name, rendering it with the given arguments.



    


    
      
        handle_manager_cast(msg, state)

      


        Callback implementation for Raxol.Core.Behaviours.BaseManager.handle_manager_cast/2.



    


    
      
        list_prompts(registry \\ __MODULE__)

      


        List all registered prompts (definitions without callbacks).



    


    
      
        list_resources(registry \\ __MODULE__)

      


        List all registered resources (definitions without callbacks).



    


    
      
        list_tools(registry \\ __MODULE__)

      


        List all registered tools (definitions without callbacks).



    


    
      
        omp_name(name)

      


        The name OMP (mcp/tool-bridge.ts, at the version ADR-0042 pins) makes of
a tool name before it adds its mcp__<server>_ prefix: lowercased, each run
outside [a-z0-9_] turned into _, runs of _ collapsed, _ trimmed from
both ends, and "tool" if nothing is left.



    


    
      
        read_resource(registry \\ __MODULE__, uri)

      


        Read a registered resource by URI.



    


    
      
        register_all(registry \\ __MODULE__, opts)

      


        Registers tools and/or resources in one call after validating each tool
shape via Raxol.MCP.ToolDef.validate/1.



    


    
      
        register_prompts(registry \\ __MODULE__, prompts)

      


        Register one or more prompts.



    


    
      
        register_prompts(registry, prompts, opts)

      


        register_prompts/2 with owner: pid (see "Owners").



    


    
      
        register_resources(registry \\ __MODULE__, resources)

      


        Register one or more resources.



    


    
      
        register_resources(registry, resources, opts)

      


        register_resources/2 with owner: pid (see "Owners").



    


    
      
        register_tools(registry \\ __MODULE__, tools, opts \\ [])

      


        Register one or more tools.



    


    
      
        reset_circuit(registry \\ __MODULE__, key)

      


        Manually reset a circuit breaker.



    


    
      
        start_link(init_opts \\ [])

      


        Start the registry, linked to the calling process.



    


    
      
        static_tools(registry \\ __MODULE__)

      


        list_tools/1 without the tools registered with derived: true: the
tools an embedder registered itself, rather than a session's view.



    


    
      
        unregister_prompts(registry \\ __MODULE__, names)

      


        Unregister prompts by name.



    


    
      
        unregister_resources(registry \\ __MODULE__, uris, opts \\ [])

      


        Unregister resources by URI. With owner: pid, only those pid still
owns (see unregister_tools/3).



    


    
      
        unregister_tools(registry \\ __MODULE__, names, opts \\ [])

      


        Unregister tools by name.



    





      


      
        Types


        


  
    
      
    
    
      prompt_def()



        
          
        

    

  


  

      

          @type prompt_def() :: %{
  :name => String.t(),
  :description => String.t(),
  :arguments => [map()],
  :callback => (map() -> {:ok, [map()]} | {:error, term()}),
  optional(:fault?) => (term() -> boolean())
}


      



  



  
    
      
    
    
      resource_def()



        
          
        

    

  


  

      

          @type resource_def() :: %{
  :uri => String.t(),
  :name => String.t(),
  :description => String.t(),
  :callback => (-> {:ok, term()} | {:error, term()}),
  optional(:fault?) => (term() -> boolean())
}


      



  



  
    
      
    
    
      tool_def()



        
          
        

    

  


  

      

          @type tool_def() :: %{
  :name => String.t(),
  :description => String.t(),
  :inputSchema => map(),
  :callback => (map() -> {:ok, term()} | {:error, term()}),
  optional(:fault?) => (term() -> boolean())
}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      await_owner_cleanup(registry \\ __MODULE__, owner)



        
          
        

    

  


  

      

          @spec await_owner_cleanup(GenServer.server(), pid()) :: :ok


      


Wait until the registry holds no tools, resources or prompts for owner.

  



    

  
    
      
    
    
      call_tool(registry \\ __MODULE__, name, arguments)



        
          
        

    

  


  

      

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


      


Call a registered tool by name with arguments.

  



  
    
      
    
    
      child_spec(init_arg)



        
          
        

    

  


  

Returns a specification to start this module under a supervisor.
See Supervisor.

  



    

  
    
      
    
    
      circuit_status(registry \\ __MODULE__, key)



        
          
        

    

  


  

      

          @spec circuit_status(GenServer.server(), Raxol.MCP.CircuitBreaker.key()) :: map()


      


Get circuit breaker status for a tool, resource, or prompt key.

  



    

  
    
      
    
    
      get_prompt(registry \\ __MODULE__, name, arguments)



        
          
        

    

  


  

      

          @spec get_prompt(GenServer.server(), String.t(), map()) ::
  {:ok, [map()]} | {:error, term()}


      


Get a prompt by name, rendering it with the given arguments.

  



  
    
      
    
    
      handle_manager_cast(msg, state)



        
          
        

    

  


  

Callback implementation for Raxol.Core.Behaviours.BaseManager.handle_manager_cast/2.

  



    

  
    
      
    
    
      list_prompts(registry \\ __MODULE__)



        
          
        

    

  


  

      

          @spec list_prompts(GenServer.server()) :: [map()]


      


List all registered prompts (definitions without callbacks).

  



    

  
    
      
    
    
      list_resources(registry \\ __MODULE__)



        
          
        

    

  


  

      

          @spec list_resources(GenServer.server()) :: [map()]


      


List all registered resources (definitions without callbacks).

  



    

  
    
      
    
    
      list_tools(registry \\ __MODULE__)



        
          
        

    

  


  

      

          @spec list_tools(GenServer.server()) :: [map()]


      


List all registered tools (definitions without callbacks).

  



  
    
      
    
    
      omp_name(name)



        
          
        

    

  


  

      

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


      


The name OMP (mcp/tool-bridge.ts, at the version ADR-0042 pins) makes of
a tool name before it adds its mcp__<server>_ prefix: lowercased, each run
outside [a-z0-9_] turned into _, runs of _ collapsed, _ trimmed from
both ends, and "tool" if nothing is left.
OMP also strips an exact <server>_ prefix from the result once, which
this does not model. Raxol's server key is raxol, so raxol_start
refuses the session id raxol: that session's raxol.nav_menu.click
would reach OMP as session nav's nav.menu.click. OMP's 64-character
limit (55 characters, _ and an 8-character hash) applies to the prefixed
name and, barring a hash collision, keeps distinct names distinct, so it
is not modeled either: past it OMP shows a hashed name, about which
Raxol.MCP.ToolSynchronizer warns.

  



    

  
    
      
    
    
      read_resource(registry \\ __MODULE__, uri)



        
          
        

    

  


  

      

          @spec read_resource(GenServer.server(), String.t()) ::
  {:ok, term()} | {:error, term()}


      


Read a registered resource by URI.

  



    

  
    
      
    
    
      register_all(registry \\ __MODULE__, opts)



        
          
        

    

  


  

      

          @spec register_all(GenServer.server(), keyword()) ::
  :ok
  | {:error, {:invalid_tool, non_neg_integer(), [atom()]}}
  | {:error, {:name_collision, [{String.t(), String.t()}]}}


      


Registers tools and/or resources in one call after validating each tool
shape via Raxol.MCP.ToolDef.validate/1.
Reduces the common consumer boilerplate:
:ok = Registry.register_tools(registry, tools)
:ok = Registry.register_resources(registry, resources)
to a single call:
:ok = Registry.register_all(registry, tools: tools, resources: resources)
Returns {:error, {:invalid_tool, index, reasons}} when validation fails
and {:error, {:name_collision, [{refused_name, holder_name}]}} when a
tool's omp_name/1 is taken, by a registered tool or by another tool in
the batch. Either way nothing is registered: no tools, resources or
prompts.
Note: this helper requires the Raxol.MCP.Registry module to be loaded
at runtime. Consumers with raxol_mcp as an optional dep should still
gate the call with Code.ensure_loaded?(Raxol.MCP.Registry). Optional
deps are an Elixir-level concern; no helper can paper over a missing
module.

  



    

  
    
      
    
    
      register_prompts(registry \\ __MODULE__, prompts)



        
          
        

    

  


  

      

          @spec register_prompts(GenServer.server(), [prompt_def()]) :: :ok


      


Register one or more prompts.

  



  
    
      
    
    
      register_prompts(registry, prompts, opts)



        
          
        

    

  


  

      

          @spec register_prompts(GenServer.server(), [prompt_def()], keyword()) :: :ok


      


register_prompts/2 with owner: pid (see "Owners").

  



    

  
    
      
    
    
      register_resources(registry \\ __MODULE__, resources)



        
          
        

    

  


  

      

          @spec register_resources(GenServer.server(), [resource_def()]) :: :ok


      


Register one or more resources.

  



  
    
      
    
    
      register_resources(registry, resources, opts)



        
          
        

    

  


  

      

          @spec register_resources(GenServer.server(), [resource_def()], keyword()) :: :ok


      


register_resources/2 with owner: pid (see "Owners").

  



    

    

  
    
      
    
    
      register_tools(registry \\ __MODULE__, tools, opts \\ [])



        
          
        

    

  


  

      

          @spec register_tools(GenServer.server(), [tool_def()], keyword()) ::
  :ok
  | {:error, {:name_collision, [{String.t(), String.t()}]}}
  | {:error, {:invalid_tool_name, term()}}


      


Register one or more tools.
A client may rename tools: OMP (at the version
docs/adr/0042-lean-on-omp.md pins) lowercases a tool name, turns each run
of characters outside [a-z0-9_] into _, collapses repeated _ and trims
them from both ends (omp_name/1). Two distinct names that come out the
same there, such as "s.x_y.click" and "s.x.y.click", would reach the
client as one tool. So a tool whose omp_name/1 is already held by a
differently named tool is refused, and the rest are registered:
{:error, {:name_collision, [{refused_name, holder_name}]}}. Registering
a name again replaces its tool, as before. register_all/2 refuses the
whole batch instead.
A tool whose :name is not a binary (or that has none) refuses the whole
batch, {:error, {:invalid_tool_name, name}}, and the registry keeps
serving the tools it holds.
derived: true registers them as derived, which leaves them out of
static_tools/1 and so out of Raxol.MCP.Server's boot check (the
tools/call refusal still holds them). It is for
Raxol.MCP.ToolSynchronizer alone: a tool registered with it skips the
check that refuses to boot an unguarded server on a sensitive tool.
owner: pid makes the registration owned (see "Owners").

  



    

  
    
      
    
    
      reset_circuit(registry \\ __MODULE__, key)



        
          
        

    

  


  

      

          @spec reset_circuit(GenServer.server(), Raxol.MCP.CircuitBreaker.key()) :: :ok


      


Manually reset a circuit breaker.

  



    

  
    
      
    
    
      start_link(init_opts \\ [])



        
          
        

    

  


  

      

          @spec start_link(keyword()) :: GenServer.on_start()


      


Start the registry, linked to the calling process.
:server names the Raxol.MCP.Server told when an owner's exit removes
tools: an atom, a pid, {:global, name} or {:via, module, name}; any
other value is {:error, {:invalid_server, server}} and starts nothing.
The default is the application's Raxol.MCP.Server, so a registry started
beside a private server passes that server here, or its owners' exits
notify the application's clients instead.

  



    

  
    
      
    
    
      static_tools(registry \\ __MODULE__)



        
          
        

    

  


  

      

          @spec static_tools(GenServer.server()) :: [map()]


      


list_tools/1 without the tools registered with derived: true: the
tools an embedder registered itself, rather than a session's view.

  



    

  
    
      
    
    
      unregister_prompts(registry \\ __MODULE__, names)



        
          
        

    

  


  

      

          @spec unregister_prompts(GenServer.server(), [String.t()]) :: :ok


      


Unregister prompts by name.

  



    

    

  
    
      
    
    
      unregister_resources(registry \\ __MODULE__, uris, opts \\ [])



        
          
        

    

  


  

      

          @spec unregister_resources(GenServer.server(), [String.t()], keyword()) :: :ok


      


Unregister resources by URI. With owner: pid, only those pid still
owns (see unregister_tools/3).

  



    

    

  
    
      
    
    
      unregister_tools(registry \\ __MODULE__, names, opts \\ [])



        
          
        

    

  


  

      

          @spec unregister_tools(GenServer.server(), [String.t()], keyword()) :: :ok


      


Unregister tools by name.
With owner: pid, only the named tools pid still owns go (see
"Owners"): a name another owner has registered since stays.

  


        

      


  

    
Raxol.MCP.ResourceProvider behaviour
    



      
Behaviour for TEA apps that expose model state as MCP resources.
Apps implement mcp_resources/0 to declare named projections of their
model. Each projection becomes a browsable MCP resource at
raxol://session/{id}/model/{key}.
Example
defmodule MyApp do
  use Raxol.Core.Runtime.Application
  @behaviour Raxol.MCP.ResourceProvider

  @impl Raxol.MCP.ResourceProvider
  def mcp_resources do
    [
      {"counters", &Map.get(&1, :counters, %{})},
      {"status", fn model -> %{state: model.state, uptime: model.uptime} end}
    ]
  end

  # ... init/1, update/2, view/1
end
The ToolSynchronizer checks for this callback at init and registers
resources accordingly, updating them on each model change.

      


      
        Summary


  
    Types
  


    
      
        projection()

      


        A named projection: {key, fn model -> term end}



    





  
    Callbacks
  


    
      
        mcp_resources()

      


        Return a list of named model projections.



    





      


      
        Types


        


  
    
      
    
    
      projection()



        
          
        

    

  


  

      

          @type projection() :: {String.t(), (map() -> term())}


      


A named projection: {key, fn model -> term end}

  


        

      

      
        Callbacks


        


  
    
      
    
    
      mcp_resources()


        (optional)


        
          
        

    

  


  

      

          @callback mcp_resources() :: [projection()]


      


Return a list of named model projections.
Each tuple is {key, projection_fn} where key becomes the resource
path segment and projection_fn extracts data from the TEA model.

  


        

      


  

    
Raxol.MCP.ResourceRouter 
    



      
Routes raxol:// resource URIs to the appropriate data source.
Parses structured URIs and dispatches to the Registry for registered
resources, or to well-known handlers for pattern-based URIs.
URI Patterns
	raxol://session/{id}/model/{key} -- model projection
	raxol://session/{id}/widgets -- widget tree
	raxol://session/{id}/tools -- available tools
	raxol://session/{id}/context -- full context tree


      


      
        Summary


  
    Types
  


    
      
        parsed()

      


    





  
    Functions
  


    
      
        parse(arg1)

      


        Parse a raxol:// URI into structured components.



    


    
      
        resolve(registry, uri)

      


        Resolve a resource URI to its content.



    





      


      
        Types


        


  
    
      
    
    
      parsed()



        
          
        

    

  


  

      

          @type parsed() :: %{scheme: String.t(), session: String.t(), path: [String.t()]}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      parse(arg1)



        
          
        

    

  


  

      

          @spec parse(String.t()) :: {:ok, parsed()} | {:error, :invalid_uri}


      


Parse a raxol:// URI into structured components.
Returns {:ok, parsed} or {:error, :invalid_uri}.

  



  
    
      
    
    
      resolve(registry, uri)



        
          
        

    

  


  

      

          @spec resolve(GenServer.server(), String.t()) :: {:ok, term()} | {:error, term()}


      


Resolve a resource URI to its content.
First tries a direct Registry lookup (for explicitly registered resources).
Falls back to pattern-based resolution for well-known URI structures.

  


        

      


  

    
Raxol.MCP.Server 
    



      
Transport-agnostic MCP server.
Receives decoded JSON-RPC messages, dispatches to the Registry for tool/resource
operations, and returns response maps. Transports (stdio, SSE) call
handle_message/2 and write the response back over their I/O channel.
Supported Methods
	initialize -- MCP handshake, returns server capabilities and
serverInfo (name "raxol"; version the :server_version option,
default this package's version)
	notifications/initialized -- client acknowledgement (no reply)
	ping -- health check
	tools/list -- list the registered tools this caller may call
	tools/call -- invoke a tool
	resources/list -- list registered resources
	resources/read -- read a resource
	prompts/list -- list registered prompts
	prompts/get -- render a prompt with arguments
	logging/setLevel -- set server log level
	completion/complete -- auto-complete tool arguments

Notifications
The server can push notifications to connected transports. Transports
subscribe via subscribe/2 and receive {:mcp_notification, map()} messages.
Elicitation
When Raxol.MCP.Authorizer returns {:ask, prompt}, what happens depends on
whether the client can be asked. A client that advertised the elicitation
capability at initialize (and has a subscribed transport) is sent a real
elicitation/create request; anything else gets the machine-readable
authorization_required deny.
A parked call never holds up its caller. A handle_message/3 caller blocks
until it gets a reply, so tools/call returns nil immediately and the
call's eventual response is pushed on the subscriber channel:
client                     server                    transport
tools/call  ------------->  ASK -> park, return nil ->  (unblocked)
           <-------------  elicitation/create (push)
response   ------------->  resume, return nil
           <-------------  tools/call response (push)
Returning nil is what keeps such a transport (Transport.SSE) from
deadlocking: it stays free to READ the client's answer. A request/3 caller
(Transport.Stdio) never blocks, so its call simply stays outstanding: the
prompt is still pushed, but the call's response, or deny, is the REPLY to
that request. Until then cancel/2 with the call's request_ref reaches it,
whether it is still waiting for the answer or, once approved, running.
A parked call is always closed, exactly once, by one of five paths: an
approval (runs the tool), a decline/cancel/unapproved accept, an error
response, a timeout (:elicitation_timeout_ms, default 60s), or, on a full
server, making room for another connection's call (see below). Every path
but approval resolves to the same deny -- silence is not consent. Dropping
it is the exception: cancel/2, its request/3 caller exiting, or its
connection going away ends it with no answer, and kills the tool if an
approval already started it.
Parked calls are capped twice. A connection may have at most
:max_parked_elicitations (default 32) calls parked at once, and the server
at most :max_parked_elicitations_total (default 256) across every
connection. A parked call holds no callback worker, so without the first a
client could park calls as fast as it sent them; without the second, every
connection that can be asked (up to :max_client_capabilities) could park
its full share. The total defaults to eight connections' full share: each
parked call is a timer and a small entry in the server's state, so 256
bounds that state while eight clients can each use their whole share at
once. The per-connection cap may not exceed the total; the server refuses to
start if it does.
Past the per-connection cap an ASK gets the authorization_required deny
with the detail too many elicitations pending. The total is shared by
every client, so it is not first come, first served: when the server is
full, an ASK from a connection holding fewer parked calls than the
connection holding the most closes that connection's oldest parked call
(with the deny and the detail too many elicitations pending on this server) and parks in its place. Any other ASK on a full server gets that
deny itself. So a client that spreads its calls over several connections
(a network transport mints one per stream) cannot hold every other
client's approvals; it only crowds out its own. What remains: a client
with more elicitation-capable connections than the total, each holding one
call, can still keep a newcomer's call from lasting. Bounding that needs a
per-peer identity no transport gives the server (Transport.SSE trusts
the client's session id, and a remote address is shared behind a proxy).
Sensitive tools
A tool annotated destructiveHint: true or sensitive: true (see
Raxol.MCP.ToolDef.sensitive?/1) must not be served without an authorizer.
The server REFUSES TO BOOT when a static one is already registered, and
denies at tools/call for one registered afterwards -- the boot check
alone would be bypassable by registering late. Derived widget tools (the
tool defs Raxol.MCP.TreeWalker derives, which Raxol.MCP.ToolSynchronizer
registers with derived: true; see Raxol.MCP.Registry.register_tools/3
and Raxol.MCP.Registry.static_tools/1) are left out of the boot check:
they come and go with a session's view, so a restart of this server with
live sessions would otherwise refuse to boot. A static tool with a dotted
name (agent.reset), or one whose tool map carries a :derived key, is
still checked. The tools/call refusal covers both.
Unknown tools
A tools/call naming no registered tool answers JSON-RPC -32601, unless
the :unknown_tool_reply option says otherwise. It is a 1-arity function
given the tool name (a binary); a binary it returns is sent back as an
isError tool result with that text, and nil keeps the -32601. An app
whose tools come and go uses it to tell a client that cached a name what
happened to it: Raxol.Application passes
Raxol.Headless.McpTools.unknown_tool_reply/1, which names a stopped
session. The server itself reads nothing into a tool name.
Client capabilities
What each connection advertised at initialize is kept until that
connection's subscriber exits. A connection that never subscribes has no
exit to wait for, so the map is also capped by :max_client_capabilities
(default 1024). Past the cap the oldest entry without a live subscriber is
evicted first, and a live one only when every entry has a subscriber. Each
eviction emits [:raxol, :mcp, :server, :client_capabilities_evicted].
An evicted connection keeps working; it just cannot be asked, so an ASK
becomes the deny, until it sends initialize again.
Callback isolation
Tool, resource, prompt, completion, and authorization callbacks run in
linked, monitored workers rather than in the shared server process. The
server remains responsive to other clients, notifications, subscriber exits,
and elicitation timers while callback work is pending.
:max_in_flight bounds concurrent callback workers across every connection
(default 32); it does not count parked calls, which hold no worker. One
connection may hold at most :max_in_flight_per_connection of them (default
half of :max_in_flight, at least 1), so one client running many slow calls
at once (a stdio peer included) leaves the rest to other connections. It is
a share per connection id, not per peer: handle_message/2 callers use the
stdio transport's :default id and so share its slots, and connections
together can still fill :max_in_flight (two at the default share do). The
share may not exceed :max_in_flight; the server refuses to start if it
does. Both counts are kept in this process and checked when a worker
starts, so concurrent requests cannot both pass a check meant for one.
:callback_timeout_ms bounds each worker's lifetime (default 300,000 ms).
Work above either concurrency bound receives a structured busy error. A finite
timeout passed to handle_message/4 also cancels that call's worker if the
caller stops waiting. request/3 callers cancel explicitly with cancel/2,
and are monitored: when one exits, its outstanding requests are cancelled.
params must be an object. "params": null is treated as absent; any other
non-object params is answered -32602 before the method is looked at.
method must be a string: a request naming anything else is answered
-32600, and such a notification is dropped. logging/setLevel answers an
unknown level with -32602, and is otherwise gated by :read_authorizer
like the other read surfaces.

      


      
        Summary


  
    Types
  


    
      
        authorizer_source()

      


        Where this server's :authorizer came from.



    


    
      
        conn_id()

      


        Identifies one client connection. :default is the implicit single
connection used by stdio and by direct callers; a network transport mints an
opaque per-connection value.



    


    
      
        pending_elicitation()

      


        A tools/call parked awaiting the client's elicitation answer. request_id
is the ORIGINAL call's id -- the one the client is still waiting on, and
owner is the connection that made it. Only owner may answer, and the
answer goes only to owner: pushed to its subscriber, or, when the call came
through request/3, sent as the reply to caller (the call's from and
request_ref, plus the monitor on the calling process). parked_at orders
parked calls, so a full server can tell its oldest.



    


    
      
        t()

      


    


    
      
        transport()

      


        Which transport carries this server's clients, as DECLARED at start.



    





  
    Functions
  


    
      
        authorization_configured?(server \\ __MODULE__)

      


        Whether authorization on this server was CHOSEN by a caller. Network transport
boot guards use this to fail closed (see Raxol.MCP.Deployment). Returns
false if the server is unreachable.



    


    
      
        cancel(server, request_ref)

      


        Cancel a request sent with request/3.



    


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        handle_message(server \\ __MODULE__, message)

      


        Handle a decoded JSON-RPC message.



    


    
      
        handle_message(server, message, conn_id, timeout \\ :infinity)

      


        Handle a decoded JSON-RPC message attributed to a specific connection.



    


    
      
        notify(server \\ __MODULE__, method, params \\ %{})

      


        Send a notification to all subscribed transports.



    


    
      
        read_authorization_configured?(server \\ __MODULE__)

      


        Whether the READ seam has an authorizer. The network boot guards use this to
refuse a server that would serve resources/read -- live model state -- to
any client that connects. Returns false if the server is unreachable.



    


    
      
        request(server, message, conn_id \\ :default)

      


        Send a decoded JSON-RPC message without waiting for the reply.



    


    
      
        start_link(init_opts \\ [])

      


        Start the server, linked to the calling process.



    


    
      
        subscribe(server \\ __MODULE__, pid)

      


        Subscribe a transport process to server notifications.



    


    
      
        subscribe(server, pid, conn_id)

      


        Subscribe a transport process as a named connection.



    





      


      
        Types


        


  
    
      
    
    
      authorizer_source()



        
          
        

    

  


  

      

          @type authorizer_source() :: :configured | :default


      


Where this server's :authorizer came from.
:configured -- a caller chose it. :default -- a framework fallback stood in
because nobody chose one. The distinction exists for
authorization_configured?/1; see that function for why the two cannot be told
apart by the authorizer's value.

  



  
    
      
    
    
      conn_id()



        
          
        

    

  


  

      

          @type conn_id() :: term()


      


Identifies one client connection. :default is the implicit single
connection used by stdio and by direct callers; a network transport mints an
opaque per-connection value.

  



  
    
      
    
    
      pending_elicitation()



        
          
        

    

  


  

      

          @type pending_elicitation() :: %{
  request_id: term(),
  tool: String.t(),
  arguments: map(),
  timer: reference(),
  owner: conn_id(),
  caller: caller() | nil,
  parked_at: integer()
}


      


A tools/call parked awaiting the client's elicitation answer. request_id
is the ORIGINAL call's id -- the one the client is still waiting on, and
owner is the connection that made it. Only owner may answer, and the
answer goes only to owner: pushed to its subscriber, or, when the call came
through request/3, sent as the reply to caller (the call's from and
request_ref, plus the monitor on the calling process). parked_at orders
parked calls, so a full server can tell its oldest.

  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Raxol.MCP.Server{
  authorizer: Raxol.MCP.Authorizer.t() | nil,
  authorizer_source: authorizer_source(),
  callback_timeout_ms: pos_integer(),
  caller_refs: %{required(reference()) => reference()},
  client_capabilities: %{required(conn_id()) => {integer(), map()}},
  elicitation_timeout_ms: pos_integer(),
  in_flight: %{required(reference()) => map()},
  in_flight_counts: %{required(conn_id()) => pos_integer()},
  initialized: boolean(),
  log_level:
    :debug
    | :info
    | :notice
    | :warning
    | :error
    | :critical
    | :alert
    | :emergency,
  max_client_capabilities: pos_integer(),
  max_in_flight: pos_integer(),
  max_in_flight_per_connection: pos_integer(),
  max_parked_elicitations: pos_integer(),
  max_parked_elicitations_total: pos_integer(),
  parked_counts: %{required(conn_id()) => pos_integer()},
  pending_elicitations: %{required(String.t()) => pending_elicitation()},
  read_authorizer: Raxol.MCP.Authorizer.t() | nil,
  registry: GenServer.server(),
  resource_subscriptions: %{required(String.t()) => boolean()},
  server_version: String.t(),
  subscribers: %{required(conn_id()) => pid()},
  transport: transport(),
  unknown_tool_reply: (String.t() -> String.t() | nil) | nil,
  worker_refs: %{required(reference()) => reference()}
}


      



  



  
    
      
    
    
      transport()



        
          
        

    

  


  

      

          @type transport() :: :stdio | :sse | :unknown


      


Which transport carries this server's clients, as DECLARED at start.
Server-derived rather than client-asserted, which is what makes it usable in
an authorization decision: a policy can tell a stdio caller (which inherits
the OS process boundary) from a network one.

  


        

      

      
        Functions


        


    

  
    
      
    
    
      authorization_configured?(server \\ __MODULE__)



        
          
        

    

  


  

      

          @spec authorization_configured?(GenServer.server()) :: boolean()


      


Whether authorization on this server was CHOSEN by a caller. Network transport
boot guards use this to fail closed (see Raxol.MCP.Deployment). Returns
false if the server is unreachable.
Deliberately not authorizer != nil. A framework may supply a restrictive
fallback -- a deny-everything allowlist is a sensible default for an
unconfigured production server -- and the value alone cannot be told apart from
a policy an operator wrote. Treating the fallback as configured would satisfy
this gate with a default, which removes exactly the forcing function the gate
exists to be: nobody had to decide that a network transport should serve.
So a server started with authorizer_source: :default answers false however
strict its authorizer is. :default is also the DEFAULT source: for a
predicate whose whole purpose is "nobody had to decide that a network
transport should serve", an embedder who forgets the option must fail closed,
not be taken at its word. Raxol.Application passes :configured
explicitly when mcp_authorizer_source/0 says an operator named a key.

  



  
    
      
    
    
      cancel(server, request_ref)



        
          
        

    

  


  

      

          @spec cancel(GenServer.server(), reference()) :: :ok


      


Cancel a request sent with request/3.
Kills the request's callback worker, if it still runs, or drops it while it
is parked for an elicitation answer (a later answer is then ignored), and
answers the request with {:reply, nil}. A tools/call approved through
elicitation runs under its original request_ref, so this reaches it at
every stage. A request that already completed is left alone.

  



  
    
      
    
    
      child_spec(init_arg)



        
          
        

    

  


  

Returns a specification to start this module under a supervisor.
See Supervisor.

  



    

  
    
      
    
    
      handle_message(server \\ __MODULE__, message)



        
          
        

    

  


  

      

          @spec handle_message(GenServer.server(), map()) :: {:reply, map() | nil}


      


Handle a decoded JSON-RPC message.
Returns {:reply, response_map} for requests or {:reply, nil} for
notifications (no response needed). The message is what
Raxol.MCP.Protocol.decode/1 returns: its top-level keys are atoms. A
request with string top-level keys is answered -32600.

  



    

  
    
      
    
    
      handle_message(server, message, conn_id, timeout \\ :infinity)



        
          
        

    

  


  

      

          @spec handle_message(GenServer.server(), map(), conn_id(), timeout()) ::
  {:reply, map() | nil}


      


Handle a decoded JSON-RPC message attributed to a specific connection.
conn_id is what binds an elicitation to the client that triggered it: only
the connection that parked a tools/call may answer its prompt, and the
prompt and result are delivered to that connection alone. A transport that
cannot tell its clients apart must NOT invent ids -- passing an unidentified
connection is safe (it can still make ordinary requests, and simply cannot
elicit), whereas reusing one client's id for another hands over its approvals.

  



    

    

  
    
      
    
    
      notify(server \\ __MODULE__, method, params \\ %{})



        
          
        

    

  


  

      

          @spec notify(GenServer.server(), String.t(), map()) :: :ok


      


Send a notification to all subscribed transports.

  



    

  
    
      
    
    
      read_authorization_configured?(server \\ __MODULE__)



        
          
        

    

  


  

      

          @spec read_authorization_configured?(GenServer.server()) :: boolean()


      


Whether the READ seam has an authorizer. The network boot guards use this to
refuse a server that would serve resources/read -- live model state -- to
any client that connects. Returns false if the server is unreachable.
Presence, not source: unlike authorization_configured?/1 there is no
framework fallback here worth telling apart. A read authorizer exists only
because someone configured one, and Raxol.MCP.Deployment's tool-seam gate
is what carries the "nobody decided" argument.

  



    

  
    
      
    
    
      request(server, message, conn_id \\ :default)



        
          
        

    

  


  

      

          @spec request(GenServer.server(), map(), conn_id()) ::
  {:gen_server.request_id(), reference()}


      


Send a decoded JSON-RPC message without waiting for the reply.
The non-blocking form of handle_message/3, for a transport that must keep
reading while earlier requests run. Messages from one caller reach the
server in send order, so methods handled inline keep their order.
message must be what Raxol.MCP.Protocol.decode/1 returns: top-level keys
(:jsonrpc, :id, :method, :params, :result, :error) are atoms,
anything below them keeps its string keys. A request decoded some other way,
with string top-level keys, is answered -32600; such a notification or
response gets {:reply, nil}.
Returns the :gen_server request id and the request_ref that cancel/2
takes. Collect the reply with :gen_server.check_response/2,3: it is
{:reply, map() | nil}, as handle_message/3 returns. Every request gets
exactly one reply; a cancelled one gets {:reply, nil}. Unlike
handle_message/3, a tools/call parked for elicitation is not answered
nil: it stays outstanding, and its reply is the call's eventual response.
The server monitors the calling process while it has requests outstanding,
and cancels them if it exits.

  



    

  
    
      
    
    
      start_link(init_opts \\ [])



        
          
        

    

  


  

      

          @spec start_link(keyword()) :: GenServer.on_start()


      


Start the server, linked to the calling process.

  



    

  
    
      
    
    
      subscribe(server \\ __MODULE__, pid)



        
          
        

    

  


  

      

          @spec subscribe(GenServer.server(), pid()) :: :ok


      


Subscribe a transport process to server notifications.
The subscriber receives {:mcp_notification, notification_map} messages.
Automatically unsubscribes when the subscriber process exits.

  



  
    
      
    
    
      subscribe(server, pid, conn_id)



        
          
        

    

  


  

      

          @spec subscribe(GenServer.server(), pid(), conn_id()) :: :ok


      


Subscribe a transport process as a named connection.
The id is what later elicitation prompts and results are addressed to, so it
must be the same value the transport passes to handle_message/3 for that
client's requests.

  


        

      


  

    
Raxol.MCP.StructuredScreenshot 
    



      
Converts a view tree into a clean, JSON-friendly widget summary.
Used by the raxol_screenshot MCP tool to return structured content
alongside the plain text capture. Strips callbacks and normalizes
widget nodes to a consistent shape.

      


      
        Summary


  
    Types
  


    
      
        widget_summary()

      


    





  
    Functions
  


    
      
        from_view_tree(tree, opts \\ [])

      


        Convert a view tree map to a list of widget summaries.



    


    
      
        to_json(summaries)

      


        Encode a widget summary list to a JSON string.



    





      


      
        Types


        


  
    
      
    
    
      widget_summary()



        
          
        

    

  


  

      

          @type widget_summary() :: %{
  :type => atom(),
  :id => String.t() | nil,
  :children => [widget_summary()],
  optional(:content) => String.t(),
  optional(:animation_hints) => [map()],
  optional(:role) => atom(),
  optional(:label) => String.t(),
  optional(:state) => %{optional(atom()) => boolean() | atom()},
  optional(:value) => term(),
  optional(:focused) => boolean(),
  optional(:live) => boolean()
}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      from_view_tree(tree, opts \\ [])



        
          
        

    

  


  

      

          @spec from_view_tree(map() | list() | nil, keyword()) :: [widget_summary()]


      


Convert a view tree map to a list of widget summaries.
Each node retains :type, :id, :content (if text), and recursed
:children. All callbacks and style details are stripped. Accessibility
fields (:role, :label, :state, :value, :focused, :live) are folded
in per node via Raxol.Core.Accessibility.Projection so agents get a
machine-readable role/state alongside the structural tree.
Options
	:focused_id - Element id currently focused; marks that node focused: true
in addition to any Component-reported focus.
	:type_map - override the projection's declaration-type -> Component map.


  



  
    
      
    
    
      to_json(summaries)



        
          
        

    

  


  

      

          @spec to_json([widget_summary()]) :: String.t()


      


Encode a widget summary list to a JSON string.

  


        

      


  

    
Raxol.MCP.Supervisor 
    



      
Supervision tree for the MCP subsystem.
Starts the client's shared table owner, the Registry and the Server. The
stdio transport is NOT started automatically (it takes over stdin/stdout) --
use mix mcp.server or start it explicitly.
Children (rest_for_one)
	Raxol.MCP.Client.Tables -- the per-origin era verdicts and circuit
breakers the HTTP client transport shares between clients. First, so that
a Registry or Server restart does not discard state that belongs to
neither of them (ADR-0037 decision 2).
	Raxol.MCP.Registry -- ETS-backed tool/resource store
	Raxol.MCP.Server -- transport-agnostic message router


      


      
        Summary


  
    Functions
  


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        start_link(opts \\ [])

      


        Start the MCP supervisor.



    





      


      
        Functions


        


  
    
      
    
    
      child_spec(init_arg)



        
          
        

    

  


  

Returns a specification to start this module under a supervisor.
See Supervisor.

  



    

  
    
      
    
    
      start_link(opts \\ [])



        
          
        

    

  


  

      

          @spec start_link(keyword()) :: Supervisor.on_start()


      


Start the MCP supervisor.

  


        

      


  

    
Raxol.MCP.Test 
    



      
Test harness for Raxol MCP applications.
Provides session management, semantic interaction helpers, and a
pipe-friendly API for testing apps via their MCP tool interface.
Usage
import Raxol.MCP.Test
import Raxol.MCP.Test.Assertions

test "user can search" do
  session = start_session(MyApp)

  session
  |> type_into("search_input", "elixir")
  |> click("search_btn")
  |> assert_component("results_table", fn c -> c[:content] != nil end)
  |> stop_session()
end
How It Works
start_session/2 spins up a headless TEA module (via Raxol.Headless),
a per-session Raxol.MCP.Registry, and a ToolSynchronizer that
auto-derives MCP tools from the view tree. Interaction helpers like
click/2 and type_into/3 call the session's tools
("session_id.component_id.action") through the registry, exercising the
full MCP pipeline. Each helper returns once the app has handled the
action, rendered the result and brought its tool set up to that frame
(Raxol.Headless.settle/1), so the next step sees its effect. Each call
acts on its widget as the current model renders it.
For unit tests that don't need a running app, use the lower-level
modules directly: TreeWalker.derive_tools/2, Registry.call_tool/3.

      


      
        Summary


  
    Functions
  


    
      
        call_tool(session, tool_name, args \\ %{})

      


        Call an arbitrary MCP tool by its full name.



    


    
      
        clear(session, component_id)

      


        Clear an input Component by ID.



    


    
      
        click(session, component_id)

      


        Click a Button Component by ID.



    


    
      
        get_component(session, component_id)

      


        Find a Component by ID in the current view tree.



    


    
      
        get_model(session)

      


        Get the current TEA model from the session.



    


    
      
        get_structured_components(session)

      


        Get the structured Component tree (all Components as summaries).



    


    
      
        get_tools(session)

      


        List all MCP tools currently registered for this session.



    


    
      
        screenshot(session)

      


        Get the plain text screenshot of the current session.



    


    
      
        select(session, component_id, args \\ %{})

      


        Select a row in a table or item in a list by ID.



    


    
      
        send_key(session, key, opts \\ [])

      


        Send a key event to the session via Headless.



    


    
      
        send_keys(session, keys)

      


        Send a sequence of key events.



    


    
      
        start_session(module_or_path, opts \\ [])

      


        Start a headless MCP test session for the given TEA module.



    


    
      
        stop_session(session)

      


        Stop a test session, cleaning up all resources.



    


    
      
        toggle(session, component_id)

      


        Toggle a checkbox by ID.



    


    
      
        type_into(session, component_id, text)

      


        Type text into an input Component by ID.



    





      


      
        Functions


        


    

  
    
      
    
    
      call_tool(session, tool_name, args \\ %{})



        
          
        

    

  


  

      

          @spec call_tool(Raxol.MCP.Test.Session.t(), String.t(), map()) ::
  Raxol.MCP.Test.Session.t()


      


Call an arbitrary MCP tool by its full name.
Returns the session for piping. Raises on failure.
session |> call_tool("#{session.id}.component_id.action", %{"key" => "value"})

  



  
    
      
    
    
      clear(session, component_id)



        
          
        

    

  


  

      

          @spec clear(Raxol.MCP.Test.Session.t(), String.t()) :: Raxol.MCP.Test.Session.t()


      


Clear an input Component by ID.
Calls the session's component_id.clear tool through the MCP registry.
session |> clear("search_input")

  



  
    
      
    
    
      click(session, component_id)



        
          
        

    

  


  

      

          @spec click(Raxol.MCP.Test.Session.t(), String.t()) :: Raxol.MCP.Test.Session.t()


      


Click a Button Component by ID.
Calls the session's component_id.click tool through the MCP registry.
session |> click("submit_btn")

  



  
    
      
    
    
      get_component(session, component_id)



        
          
        

    

  


  

      

          @spec get_component(Raxol.MCP.Test.Session.t(), String.t()) :: map() | nil


      


Find a Component by ID in the current view tree.
Returns the structured Component summary or nil if not found.

  



  
    
      
    
    
      get_model(session)



        
          
        

    

  


  

      

          @spec get_model(Raxol.MCP.Test.Session.t()) :: term()


      


Get the current TEA model from the session.

  



  
    
      
    
    
      get_structured_components(session)



        
          
        

    

  


  

      

          @spec get_structured_components(Raxol.MCP.Test.Session.t()) :: [
  Raxol.MCP.StructuredScreenshot.widget_summary()
]


      


Get the structured Component tree (all Components as summaries).

  



  
    
      
    
    
      get_tools(session)



        
          
        

    

  


  

      

          @spec get_tools(Raxol.MCP.Test.Session.t()) :: [map()]


      


List all MCP tools currently registered for this session.
Returns tool definitions (name, description, inputSchema).

  



  
    
      
    
    
      screenshot(session)



        
          
        

    

  


  

      

          @spec screenshot(Raxol.MCP.Test.Session.t()) :: String.t()


      


Get the plain text screenshot of the current session.

  



    

  
    
      
    
    
      select(session, component_id, args \\ %{})



        
          
        

    

  


  

      

          @spec select(Raxol.MCP.Test.Session.t(), String.t(), map()) ::
  Raxol.MCP.Test.Session.t()


      


Select a row in a table or item in a list by ID.
session |> select("results_table", %{"index" => 0})

  



    

  
    
      
    
    
      send_key(session, key, opts \\ [])



        
          
        

    

  


  

      

          @spec send_key(Raxol.MCP.Test.Session.t(), atom() | String.t(), keyword()) ::
  Raxol.MCP.Test.Session.t()


      


Send a key event to the session via Headless.
This bypasses MCP tools -- use for navigation (Tab, Escape, arrow keys)
that don't map to Component tools.
session |> send_key(:tab) |> send_key("q", ctrl: true)

  



  
    
      
    
    
      send_keys(session, keys)



        
          
        

    

  


  

      

          @spec send_keys(Raxol.MCP.Test.Session.t(), [
  atom() | String.t() | {atom() | String.t(), keyword()}
]) ::
  Raxol.MCP.Test.Session.t()


      


Send a sequence of key events.
session |> send_keys([:tab, :tab, :enter])
session |> send_keys([{"a", ctrl: true}, :escape])

  



    

  
    
      
    
    
      start_session(module_or_path, opts \\ [])



        
          
        

    

  


  

      

          @spec start_session(module() | String.t(), keyword()) :: Raxol.MCP.Test.Session.t()


      


Start a headless MCP test session for the given TEA module.
Returns a %Session{} struct that flows through all pipe-friendly helpers.
Options
	:id - session ID, 1-32 characters of [A-Za-z0-9_-] as
Raxol.Headless.start/2 requires (default: a unique "t..." id)
	:width - terminal width (default: 120)
	:height - terminal height (default: 40)


  



  
    
      
    
    
      stop_session(session)



        
          
        

    

  


  

      

          @spec stop_session(Raxol.MCP.Test.Session.t()) :: :ok


      


Stop a test session, cleaning up all resources.
Returns :ok. Can be used at the end of a pipe (the session is consumed).

  



  
    
      
    
    
      toggle(session, component_id)



        
          
        

    

  


  

      

          @spec toggle(Raxol.MCP.Test.Session.t(), String.t()) :: Raxol.MCP.Test.Session.t()


      


Toggle a checkbox by ID.
session |> toggle("remember_me")

  



  
    
      
    
    
      type_into(session, component_id, text)



        
          
        

    

  


  

      

          @spec type_into(Raxol.MCP.Test.Session.t(), String.t(), String.t()) ::
  Raxol.MCP.Test.Session.t()


      


Type text into an input Component by ID.
Calls the session's component_id.type_into tool through the MCP registry.
session |> type_into("search_input", "elixir")

  


        

      


  

    
Raxol.MCP.Test.Assertions 
    



      
ExUnit assertion macros for Raxol MCP tests.
All assertions are pipe-friendly -- they return the session on success,
so you can chain them. Tool names are <session>.<widget>.<action>; the
examples use a session started with id: "demo":
session
|> click("btn")
|> assert_tool_available("demo.btn.click")
|> assert_component("status", fn c -> c[:content] == "done" end)
Usage
use ExUnit.Case
import Raxol.MCP.Test
import Raxol.MCP.Test.Assertions

      


      
        Summary


  
    Functions
  


    
      
        assert_component(session, component_id, predicate \\ nil)

      


        Asserts a Component with the given ID exists in the current view tree.



    


    
      
        assert_model(session, predicate)

      


        Asserts the model matches a predicate function.



    


    
      
        assert_screenshot_contains(session, text)

      


        Asserts the text screenshot contains the given string.



    


    
      
        assert_screenshot_matches(session, expected)

      


        Asserts the structured Component tree matches an expected shape.



    


    
      
        assert_tool_available(session, tool_name)

      


        Asserts a tool with the given name is available in the MCP registry.



    


    
      
        assert_tool_count(session, count)

      


        Asserts that exactly N tools are registered.



    


    
      
        refute_component(session, component_id)

      


        Asserts a Component with the given ID does NOT exist in the view tree.



    


    
      
        refute_tool_available(session, tool_name)

      


        Asserts a tool is NOT available in the MCP registry.



    





      


      
        Functions


        


    

  
    
      
    
    
      assert_component(session, component_id, predicate \\ nil)


        (macro)


        
          
        

    

  


  

Asserts a Component with the given ID exists in the current view tree.
Optionally takes a predicate function to check Component properties.
assert_component(session, "search_input")
assert_component(session, "counter", fn c -> c[:content] == "5" end)

  



  
    
      
    
    
      assert_model(session, predicate)


        (macro)


        
          
        

    

  


  

Asserts the model matches a predicate function.
assert_model(session, fn model -> model.count == 5 end)

  



  
    
      
    
    
      assert_screenshot_contains(session, text)


        (macro)


        
          
        

    

  


  

Asserts the text screenshot contains the given string.
assert_screenshot_contains(session, "Welcome")

  



  
    
      
    
    
      assert_screenshot_matches(session, expected)


        (macro)


        
          
        

    

  


  

Asserts the structured Component tree matches an expected shape.
The expected value is a list of maps with :type and optionally :id.
Uses subset matching -- each expected Component must appear somewhere
in the actual tree.
assert_screenshot_matches(session, [
  %{type: :button, id: "submit"},
  %{type: :text_input, id: "name"}
])

  



  
    
      
    
    
      assert_tool_available(session, tool_name)


        (macro)


        
          
        

    

  


  

Asserts a tool with the given name is available in the MCP registry.
assert_tool_available(session, "demo.search_input.type_into")

  



  
    
      
    
    
      assert_tool_count(session, count)


        (macro)


        
          
        

    

  


  

Asserts that exactly N tools are registered.
assert_tool_count(session, 5)

  



  
    
      
    
    
      refute_component(session, component_id)


        (macro)


        
          
        

    

  


  

Asserts a Component with the given ID does NOT exist in the view tree.
refute_component(session, "deleted_item")

  



  
    
      
    
    
      refute_tool_available(session, tool_name)


        (macro)


        
          
        

    

  


  

Asserts a tool is NOT available in the MCP registry.
refute_tool_available(session, "demo.disabled_btn.click")

  


        

      


  

    
Raxol.MCP.Test.Session 
    



      
Struct representing a test session for MCP testing.
Holds references to the session ID, registry, and configuration.
All mutable state lives in the Headless GenServer and Registry ETS tables.
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          @type t() :: %Raxol.MCP.Test.Session{
  id: String.t(),
  module: module() | String.t(),
  registry: GenServer.server(),
  registry_pid: pid()
}


      



  


        

      


  

    
Raxol.MCP.ToolDef 
    



      
Validated builder for MCP tool definitions.
Raxol.MCP.Registry.register_tools/2 accepts a list of maps with
:name, :description, :inputSchema, and :callback keys. The shape
is documented as a tool_def type but isn't validated until call
time -- typos like :input_schema instead of :inputSchema silently
miss the registration; tools without callbacks blow up only when an
agent tries to invoke them.
This module catches those mistakes at the seam:
tool =
  Raxol.MCP.ToolDef.new!("counter_get",
    description: "Returns the counter's current value.",
    input_schema: %{type: "object", properties: %{}},
    callback: fn _args -> %{ok: true} end
  )

Raxol.MCP.Registry.register_tools(registry, [tool])
new/2 returns {:ok, def} or {:error, reasons}. new!/2 raises
on validation failure.
Both spellings of the schema key are accepted (:inputSchema and
:input_schema); the canonical key on the returned map is
:inputSchema to match the MCP spec.
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        t()

      


    


    
      
        validation_error()

      


    





  
    Functions
  


    
      
        new(name, opts)

      


        Builds a validated tool definition.



    


    
      
        new!(name, opts)

      


        Like new/2 but raises ArgumentError on validation failure.



    


    
      
        sensitive?(tool)

      


        Whether tool declares itself sensitive -- destructive, or otherwise
something that must not run unattended (moving money is the motivating case).



    


    
      
        validate(map)

      


        Validates an existing tool map (e.g., one built directly without new/2).
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          @type t() :: Raxol.MCP.Registry.tool_def()


      



  



  
    
      
    
    
      validation_error()



        
          
        

    

  


  

      

          @type validation_error() ::
  :missing_name
  | :missing_description
  | :missing_callback
  | :invalid_callback_arity
  | :missing_input_schema
  | :invalid_input_schema
  | :invalid_fault_classifier


      



  


        

      

      
        Functions


        


  
    
      
    
    
      new(name, opts)



        
          
        

    

  


  

      

          @spec new(String.t(), keyword()) :: {:ok, t()} | {:error, [validation_error()]}


      


Builds a validated tool definition.
Required:
	name -- string, non-empty.
	:description -- string, non-empty.
	:callback -- 1-arity function (receives the arguments map).
	:input_schema (or :inputSchema) -- map with at minimum :type /
"object".

Optional:
	:fault? -- 1-arity function taking the reason of an {:error, reason}
this tool returns and answering whether it is an availability fault. See
Raxol.MCP.Registry's "Which errors open a circuit".

Returns {:ok, def} (a map matching Raxol.MCP.Registry.tool_def())
or {:error, [validation_error()]}.

  



  
    
      
    
    
      new!(name, opts)



        
          
        

    

  


  

      

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


      


Like new/2 but raises ArgumentError on validation failure.

  



  
    
      
    
    
      sensitive?(tool)



        
          
        

    

  


  

      

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


      


Whether tool declares itself sensitive -- destructive, or otherwise
something that must not run unattended (moving money is the motivating case).
Recognized, any of which is enough:
	annotations.destructiveHint == true -- the MCP-standard hint;
	annotations.sensitive == true -- for a tool that is not destructive in
the MCP sense but still must be gated.

This predicate is deliberately one-directional: an annotation can only ever
ADD an obligation, never remove one. A tool claiming destructiveHint: false or readOnlyHint: true gets no exemption from anything -- it is a
self-report, and the harness already rules elsewhere (U21-R3) that a
self-reported mutating: false cannot remove a call from the mutation set.
Declaring yourself dangerous is credible; declaring yourself safe is not.

  



  
    
      
    
    
      validate(map)



        
          
        

    

  


  

      

          @spec validate(map()) :: :ok | {:error, [validation_error()]}


      


Validates an existing tool map (e.g., one built directly without new/2).
Useful when adopting ToolDef incrementally -- run validation on a list
of hand-built tools at registration time and fail fast.

  


        

      


  

    
Raxol.MCP.ToolProvider behaviour
    



      
Behaviour for widgets that expose MCP tools.
Each interactive widget can implement this behaviour to declare what
semantic actions (tools) are available given its current state. The
TreeWalker traverses the view tree, calls mcp_tools/1 on each
widget that implements this behaviour, and registers the resulting
tools with the MCP Registry.
Tool Specs
mcp_tools/1 returns a list of tool spec maps:
%{
  name: "click",
  description: "Click the button",
  inputSchema: %{type: "object", properties: %{}},
  annotations: %{sensitive: true}
}
The name is the action name (e.g., "click", "typeinto"). The
TreeWalker namespaces it with the session and widget IDs:
"demo.submit_btn.click". A name that is not a lowercase letter followed
by up to 31 of `[a-z0-9]` derives no tool, and TreeWalker logs a warning
naming it.
The description is static per (provider, action): it never carries app
text (labels, titles, tab names) or the widget ID. Descriptions reach the
client's tool list, which a model reads as instructions, so app text belongs
in tool results only. TreeWalker also strips control, format, separator,
private-use and invisible filler characters from the description and from
every string and key inside inputSchema.
annotations is optional. Of it the derived tool keeps only
sensitive: true and destructiveHint: true; any other key or value
(title, readOnlyHint, sensitive: false) is dropped. Give an action
that changes app state sensitive: true, so Raxol.MCP.Server refuses it
when no authorizer is configured.
Handle Tool Call
handle_tool_call/3 executes the action. It receives the action name,
arguments map, and a context map with :widget_id, :widget_state,
and :dispatcher_pid.
Return values:
	{:ok, result} -- pure read, no state change
	{:ok, result, [message]} -- result + TEA messages to dispatch
	{:error, reason} -- failure

Messages reach update/2
TreeWalker hands each message, as returned, to the app's update/2
through the session's Dispatcher, and the tool answers only once
update/2 has folded it. Messages are app terms, not %Event{}s: an app
whose view renders a provider's node adds update/2 clauses for the
messages it acts on. id is the node's binary id.
An update/2 that raises or returns an invalid result makes the tool an
error result (:update_failed), and the model is unchanged. The
Dispatcher call uses the default 5 s timeout: a timeout is an error
result, but it does not mean the message was not applied, since
update/2 may still fold it afterwards. Check the app's state before
retrying a write that timed out.
	Provider	Action: message
	Table	select_row: {:select_row, id, index}; sort: {:sort, id, column, direction}, the column string as sent; direction "asc" or "desc" (anything else is an error result)
	SelectList	select: {:select_option, id, index}
	Tabs	select_tab: {:tab_change, id, index}, index range-checked against the node's :tabs
	Modal	dismiss: {:modal_dismiss, id}; confirm: {:modal_confirm, id}
	TextInput	type_into: {:text_input_change, id, text}; clear: {:text_input_change, id, ""}
	TextArea	type_into: {:text_area_change, id, text}; clear: {:text_area_change, id, ""}
	PasswordField	type_into: {:password_field_change, id, text}; clear: {:password_field_change, id, ""}
	Button	click: the node's :on_click message (top level on View DSL nodes, under :attrs on Component trees); an error result when it is nil or a function
	Checkbox	toggle: {:checkbox_toggle, id, new_checked}
	Menu	select: {:menu_select, id, item_id}
	Scrubber	seek: {:scrubber_seek, id, position}; play: {:scrubber_play, id}; pause: {:scrubber_pause, id}
	Tree	expand: {:tree_expand, id, node_id}; collapse: {:tree_collapse, id, node_id}; select_node: {:tree_select, id, node_id}
	Viewport	scroll_to: {:scroll_to, id, row}
	BarChart, LineChart, ScatterChart	read-only

Every other action is a read ({:ok, result}) and sends nothing.
Example
defmodule MyApp.Button do
  @behaviour Raxol.MCP.ToolProvider

  @impl Raxol.MCP.ToolProvider
  def mcp_tools(%{attrs: %{disabled: true}}), do: []
  def mcp_tools(state) do
    [%{
      name: "click",
      description: "Click the button",
      inputSchema: %{type: "object", properties: %{}},
      annotations: %{sensitive: true}
    }]
  end

  @impl Raxol.MCP.ToolProvider
  def handle_tool_call("click", _args, context) do
    {:ok, "Clicked", [context.widget_state[:attrs][:on_click]]}
  end
end
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    Callbacks
  


    
      
        handle_tool_call(name, args, context)

      


        Handles an MCP tool call for this widget.



    


    
      
        mcp_tools(widget_state)

      


        Returns the list of MCP tool specs for the widget's current state.
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        tool_provider?(module)

      


        Returns true if the given module implements the ToolProvider behaviour.
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          @type context() :: %{
  widget_id: String.t(),
  widget_state: map(),
  dispatcher_pid: pid() | nil
}
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          @type result() :: {:ok, term()} | {:ok, term(), [term()]} | {:error, term()}
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          @type tool_spec() :: %{
  optional(:annotations) => map(),
  name: String.t(),
  description: String.t(),
  inputSchema: map()
}
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      handle_tool_call(name, args, context)



        
          
        

    

  


  

      

          @callback handle_tool_call(name :: String.t(), args :: map(), context :: context()) ::
  result()


      


Handles an MCP tool call for this widget.
name is the action name (e.g., "click", "type_into") without the
widget ID namespace prefix.
args is the arguments map from the MCP client.
context contains :widget_id, :widget_state, and :dispatcher_pid.
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          @callback mcp_tools(widget_state :: map()) :: [tool_spec()]


      


Returns the list of MCP tool specs for the widget's current state.
Called by TreeWalker during view tree traversal. The widget state
is the raw map from the view tree (the output of view/1), not the
internal component struct.
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          @spec tool_provider?(module()) :: boolean()


      


Returns true if the given module implements the ToolProvider behaviour.

  


        

      


  

    
Raxol.MCP.ToolSynchronizer 
    



      
Per-session GenServer that bridges the render pipeline to the MCP Registry.
When an app module is provided, pulls the current model and derives its
initial tools synchronously before startup returns. Subsequent
[:raxol, :runtime, :view_tree_updated] telemetry events refresh tools from
the rendered view tree. Rapid renders are debounced (:debounce_ms).
Also manages model-projected resources when the app implements
Raxol.MCP.ResourceProvider, and registers context tree + widget tree
resources for the session.
Started by Raxol.Headless when creating a session, which passes itself as
:owner: when the owner exits, the synchronizer stops and its terminate/2
unregisters the session's tools and resources. It also monitors the concrete
Registry process it registered with; if that process exits, the synchronizer
stops rather than silently following its name to an empty replacement.
Every tool it registers is named under the session id: derived tools are
"session_id.widget_id.action" and the meta-tool is
"session_id.discover_tools", so sessions rendering the same widget never
share a tool. A tool Raxol.MCP.Registry refuses (its client-side name is
already taken), the meta-tool included, is left out of the session's set
and offered again on every sync; the refusals are logged when they change,
not on every sync, and name_collisions/1 answers them.
A session whose id is not 1-32 characters of [A-Za-z0-9_-]
(Raxol.MCP.TreeWalker.id?/1) registers no tools, its meta-tool included,
and no resources (the id would be in their URIs and descriptions), and is
warned about once. A derived tool whose name OMP would show hashed (longer
than 64 characters with the mcp__raxol_raxol_ prefix of the recommended
raxol:raxol plugin key) is registered and warned about when a render
first derives it. That warning and each widget refusal
Raxol.MCP.TreeWalker reports are given once per session, also when the
widget leaves the view and comes back; what was warned about is remembered
for the 256 most recently rendered, so a view with per-item ids keeps
memory bounded and is warned about again only for an item that comes back
after 256 newer ones.
Sticky tool sets
A session's tool set is every tool its views have derived so far, keyed by
name, provider module and a hash of the listed definition (description,
input schema, annotations). A widget that leaves the view keeps its tools,
so a modal opened, dismissed and opened again changes the set once; a tool
whose provider or definition changes is registered again. Each change sends
one notifications/tools/list_changed to the :server. The whole set is
unregistered when the session stops, and the Registry removes it if this
process dies without stopping (it registers as the tools' :owner).
With an app module, a derived tool resolves its widget at call time from a
fresh view/1 of the dispatcher's current model, so it always acts on the
widget as it is now (see Raxol.MCP.TreeWalker), and a call that dispatched
messages syncs this session's tool set with their effect before it answers.
Options
	:registry, :dispatcher_pid, :session_id - required
	:app_module - the session's TEA module
	:owner - a pid to monitor independently of the starter; the
synchronizer stops and runs terminate/2 when it exits
	:server - the Raxol.MCP.Server that list_changed notifications go
to (default Raxol.MCP.Server)
	:debounce_ms - how long a render waits for the next before it is
synced; 0 syncs each render as it arrives, with no timer. Default:
config :raxol_mcp, :tool_synchronizer, debounce_ms: ..., else 50.

Usage
{:ok, pid} = ToolSynchronizer.start_link(
  registry: Raxol.MCP.Registry,
  dispatcher_pid: dispatcher_pid,
  session_id: "demo",
  app_module: MyApp
)
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    Functions
  


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        flush(synchronizer, sender \\ nil)

      


        Applies a view-tree update still waiting out the debounce now, and returns
once the registry reflects it.



    


    
      
        name_collisions(synchronizer)

      


        The session's tools the registry refused at the last sync because another
tool, holder, has the same client-side name
(Raxol.MCP.Registry.omp_name/1), as {name, holder}. Only name
collisions: a widget id or action name Raxol.MCP.TreeWalker refuses, or
a session id that names no tools, is not here.



    


    
      
        start_link(init_opts \\ [])

      


        Starts a ToolSynchronizer under the caller's lifecycle.



    


    
      
        sync(synchronizer, view_tree)

      


        Force an immediate tool sync from the current view tree.



    


    
      
        update_focus(synchronizer, widget_id)

      


        Record the focused widget ID.



    


    
      
        update_hover(synchronizer, widget_id)

      


        Record the hovered widget ID.
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      child_spec(init_arg)



        
          
        

    

  


  

Returns a specification to start this module under a supervisor.
See Supervisor.

  



    

  
    
      
    
    
      flush(synchronizer, sender \\ nil)



        
          
        

    

  


  

      

          @spec flush(GenServer.server(), pid() | nil) :: :ok


      


Applies a view-tree update still waiting out the debounce now, and returns
once the registry reflects it.
A barrier: once flush/2 returns, the session's tool set includes every
tool the last view tree that reached this process derives. Messages from one
process to another arrive in the order sent, but nothing orders the
caller's flush after a view tree another process sent. sender names that
process (the session's rendering engine, whose render casts the view tree):
the synchronizer takes a reply from sender first, which arrives after
every view tree sender sent before it, so a render that answered before
flush/2 was called is always applied. sender must not be the caller,
which cannot answer while it waits. Without sender only view trees
already received are applied.

  



  
    
      
    
    
      name_collisions(synchronizer)



        
          
        

    

  


  

      

          @spec name_collisions(GenServer.server()) :: [{String.t(), String.t()}]


      


The session's tools the registry refused at the last sync because another
tool, holder, has the same client-side name
(Raxol.MCP.Registry.omp_name/1), as {name, holder}. Only name
collisions: a widget id or action name Raxol.MCP.TreeWalker refuses, or
a session id that names no tools, is not here.

  



    

  
    
      
    
    
      start_link(init_opts \\ [])



        
          
        

    

  


  

      

          @spec start_link(keyword()) :: GenServer.on_start()


      


Starts a ToolSynchronizer under the caller's lifecycle.
The optional :owner is monitored independently; its exit also stops the
synchronizer and runs terminate/2.

  



  
    
      
    
    
      sync(synchronizer, view_tree)



        
          
        

    

  


  

      

          @spec sync(GenServer.server(), map()) :: :ok


      


Force an immediate tool sync from the current view tree.

  



  
    
      
    
    
      update_focus(synchronizer, widget_id)



        
          
        

    

  


  

      

          @spec update_focus(GenServer.server(), String.t() | nil) :: :ok


      


Record the focused widget ID.
When a widget gains focus (keyboard or mouse click), call this. It does
not change which tools are registered: every derived tool stays
registered whatever has focus.
Emits :pane_focus behavior data with the focused ID in :pane_id, plus
[:raxol, :mcp, :focus_changed] telemetry.

  



  
    
      
    
    
      update_hover(synchronizer, widget_id)



        
          
        

    

  


  

      

          @spec update_hover(GenServer.server(), String.t() | nil) :: :ok


      


Record the hovered widget ID.
Like update_focus/2, it does not change which tools are registered: the
ID is only stored. Hover emits a separate :widget_hover behavior event
and [:raxol, :mcp, :hover_changed] telemetry; it does not change adaptive
keyboard focus.

  


        

      


  

    
Raxol.MCP.Transport.SSE 
    



      
HTTP/SSE transport for MCP.
Plug-based router providing JSON-RPC over HTTP POST and server-sent events
for notifications. No Phoenix dependency.
Endpoints
	POST /mcp -- receive JSON-RPC request, return response
	GET /mcp/sse -- server-sent events stream for notifications
	GET /health -- health check

Connection identity
Unlike stdio, this transport serves many clients at once, and each POST is
a separate short-lived process with nothing tying it to a stream. That
matters for elicitation: an approval prompt belongs to the client that
triggered it, and only that client may answer it.
GET /mcp/sse therefore mints a session id and emits it as the stream's
first event:
event: endpoint
data: {"sessionId":"..."}
A client echoes it on every POST via the mcp-session-id header. Requests
that carry it are attributed to that connection; requests without it are
unidentified, which is safe but limited -- an unidentified caller can make
ordinary requests and simply cannot elicit (an ASK resolves to the
machine-readable deny). It can never answer someone else's prompt, because
every unidentified request is a DISTINCT anonymous connection that owns
nothing.
Usage
Mount in a Plug pipeline or start standalone with Plug.Cowboy:
Plug.Cowboy.http(Raxol.MCP.Transport.SSE, [server: Raxol.MCP.Server], port: 4001)

      




  

    
Raxol.MCP.Transport.Stdio 
    



      
Stdio transport for MCP.
Reads JSON-RPC messages line-by-line from stdin, routes them to the
MCP Server, and writes responses to stdout. This is the transport used
by Claude Code and other CLI MCP clients.
Bytes
The wire is bytes, read and written unchanged. A device left in its own
encoding re-encodes them: under a non-UTF-8 locale standard input and
output are latin1, so non-ASCII text would arrive and leave corrupted, and
one invalid byte from the peer switches a UTF-8 device to latin1. The
transport therefore sets both devices to latin1, in which a byte is a
character, and reads and writes binaries.
Ordering and cancellation
The reader never waits for the server: each line goes out in read order
through Raxol.MCP.Server.request/3, so a slow tools/call does not hold
up the tools/list behind it, and methods the server handles inline keep
their order. Replies arrive in this process's mailbox and only this process
writes stdout. Requests run concurrently, up to the server's
:max_in_flight_per_connection share of :max_in_flight (half, by default),
so a stdio client's excess calls are answered server_busy while other
connections keep the rest.
notifications/cancelled cancels the named in-flight request, which kills
its callback worker. That holds for a tools/call waiting on an elicitation
answer too: it stays in flight until it is answered, so a cancel drops it
unanswered, or kills its tool once the answer approved it. A request that
reuses the id of one still in flight is answered -32600 and not run. At
end of input every reply already produced is still written (methods the
server answers inline, such as initialize and ping, and worker-run
requests that finished first); every request still running in a callback
worker (tools/*, resources/*, prompts/*, completion/complete,
logging/setLevel) or waiting on an elicitation answer is cancelled and
gets no reply. The transport stops :normal once nothing is outstanding;
halting the VM is the caller's job.
If the transport dies any other way (killed, a crash), the server cancels its
outstanding requests, since it monitors every Raxol.MCP.Server.request/3
caller, and the linked reader exits with it rather than go on consuming
input.
The transport monitors the server it subscribed to and stops with
{:server_down, reason} when that server goes down, whether or not a request
is pending, and with {:server_down, :noproc} at start if no server is
running. A restarted server (Raxol.MCP.Supervisor restarts it under the
same name) knows nothing of this transport's subscription, so carrying on
would leave it unable to receive notifications or be asked for an
elicitation; stopping lets the client restart the whole server process.
The transport traps exits (to see its reader's), and keeps ordinary link
semantics otherwise: when the process that started it exits, it stops with
the same reason, as any OTP process that traps exits does, and an abnormal
exit of any other linked process stops it with that reason (a :normal one
is ignored, as an untrapped link would ignore it).
Notifications
Subscribes to the MCP Server for push notifications (e.g. notifications/tools/list_changed).
Notifications are written to stdout as unsolicited JSON-RPC messages.
Important
When using this transport, configure Logger to write to stderr to avoid
corrupting the JSON-RPC stream on stdout:
config :logger, :default_handler, %{config: %{type: :standard_error}}
Or at runtime:
Logger.configure_backend(:console, device: :standard_error)
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        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        handle_manager_call(request, from, state)

      


        Callback implementation for Raxol.Core.Behaviours.BaseManager.handle_manager_call/3.



    


    
      
        handle_manager_cast(msg, state)

      


        Callback implementation for Raxol.Core.Behaviours.BaseManager.handle_manager_cast/2.



    


    
      
        start_link(init_opts \\ [])

      


        Start the stdio transport.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Raxol.MCP.Transport.Stdio{
  closing: boolean(),
  in_flight: %{optional(term()) => reference()},
  io_device: IO.device(),
  output_device: IO.device(),
  reader: pid() | nil,
  requests: :gen_server.request_id_collection(),
  server: GenServer.server(),
  server_monitor: reference() | nil
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      child_spec(init_arg)



        
          
        

    

  


  

Returns a specification to start this module under a supervisor.
See Supervisor.

  



  
    
      
    
    
      handle_manager_call(request, from, state)



        
          
        

    

  


  

Callback implementation for Raxol.Core.Behaviours.BaseManager.handle_manager_call/3.

  



  
    
      
    
    
      handle_manager_cast(msg, state)



        
          
        

    

  


  

Callback implementation for Raxol.Core.Behaviours.BaseManager.handle_manager_cast/2.

  



    

  
    
      
    
    
      start_link(init_opts \\ [])



        
          
        

    

  


  

      

          @spec start_link(keyword()) :: GenServer.on_start()


      


Start the stdio transport.
Options
	:server -- MCP Server pid or name (default: Raxol.MCP.Server)
	:name -- GenServer name (optional)
	:io_device -- input device (default: :stdio), useful for testing
	:output_device -- output device (default: :stdio), useful for testing


  


        

      


  

    
Raxol.MCP.TreeWalker 
    



      
Traverses a view element tree and derives namespaced MCP tools from widgets.
The view tree is the output of a TEA app's view/1 function -- nested maps
with :type, :id, :attrs, :children keys. TreeWalker walks this tree,
finds widgets that implement Raxol.MCP.ToolProvider, calls mcp_tools/1
to get tool specs, namespaces them by session and widget ID, and wraps
callbacks that dispatch TEA messages through the session's Dispatcher.
Usage
context = %{dispatcher_pid: dispatcher_pid, session_id: "demo"}
tools = TreeWalker.derive_tools(view_tree, context)
Raxol.MCP.Registry.register_tools(tools)
Tool names are namespaced as "session_id.widget_id.action", e.g.,
"demo.search_input.type_into", so two sessions rendering the same widget
each get their own tool. Nodes without an :id key are skipped (layout
containers like :column, :row). The session id and the widget id become
part of a tool name the client lists, so a session whose id is not 1-32
characters of [A-Za-z0-9_-] derives no tools at all, and a provider whose
widget id is not derives none of its own (id?/1). Neither may hold a .,
so the first segment of a derived name is always its whole session id. The
action name is the last segment: one that is not a lowercase letter
followed by up to 31 of [a-z0-9_] derives no tool.
Everything else a provider writes reaches the client's tool list as well,
which a model reads as instructions. Control, format (bidi, zero-width,
BOM, tag), line/paragraph separator, private-use and invisible filler
characters (variation selectors, combining grapheme joiner, Hangul
fillers, braille blank) are stripped from a tool's description and from
every string and every key inside its inputSchema (titles, enums,
defaults, examples, property names). Of a spec's annotations only
sensitive: true and destructiveHint: true are kept: they can only add
the authorizer requirement, while any other key (title, readOnlyHint,
...) is a provider's self-report a client would act on.
An atom is encoded as its name, so it is cleaned as that name: a
description atom becomes its cleaned name, and a schema key or leaf
atom stays an atom when its name is clean and becomes the cleaned string
otherwise. A spec derives no tool, and is refused like a misnamed action,
when its description is neither a string nor an atom (nil means none),
when its inputSchema holds anything JSON cannot encode (a tuple, a
struct, a pid, a function, an improper list, a key that is neither a
string nor an atom), when two keys of one map are equal once cleaned
and stringified (:amount and "amount", or "amount" and
"amount\u200B"), or when its inputSchema nests maps and lists deeper
than 32 levels or holds more than 10,000 values (each map, list and leaf
counts one). One such spec would otherwise make every client's
tools/list unencodable, let one property definition silently replace
another, or hold up every render while it is cleaned.
A derived tool is registered as one by Raxol.MCP.ToolSynchronizer
(Raxol.MCP.Registry.register_tools/3 with derived: true), which is
what Raxol.MCP.Server's boot check reads to tell it from a static tool.
Excluding Widgets
Set mcp_exclude: true in a widget's attrs to suppress tool derivation:
%{type: :text_input, id: "internal", attrs: %{mcp_exclude: true}}
The widget and its children still render normally -- only MCP tool
exposure is suppressed. Useful for decorative or internal widgets.
Explicit provider marker (attrs.component_module)
Components whose root emits a plain layout type (:column, :row) can
declare their providing module explicitly instead of growing this
package's type map (the harness block Components do this):
%{type: :column, id: "blk", attrs: %{component_module: MyBlock}}
An explicit marker wins over the built-in type map; the same
ToolProvider guard applies, so a module that does not implement the
behaviour still derives nothing, and a non-atom marker is ignored.

      


      
        Summary


  
    Types
  


    
      
        context()

      


    


    
      
        refusal()

      


        Why a provider derived less than it declared: {:widget_id, id} for a
widget whose id derives no tools, {:action_name, widget_id, name} for
one spec whose action name derives no tool, {:action_spec, widget_id, name, fault} for one whose description or input schema does (see the
moduledoc).



    


    
      
        spec_fault()

      


        :not_json for a term JSON cannot encode, {:duplicate_key, key} for two
keys that are both key once cleaned, :too_large for an input schema
deeper than 32 levels or larger than 10,000 values.



    





  
    Functions
  


    
      
        action_name?(name)

      


        Whether name may name an action: a lowercase letter followed by up to 31
of [a-z0-9_]. It becomes part of a listed tool name.



    


    
      
        clean_spec(description, input_schema)

      


        An action spec's description and inputSchema as the client's tool list
gets them: cleaned as the moduledoc describes, or the spec_fault/0
that refuses the spec. Public so that a tool derived from another source
goes through the same cleaning.



    


    
      
        default_type_map()

      


        The built-in declaration-type -> Component-module map used when context
carries no :type_map.



    


    
      
        derive_tools(tree, context)

      


        Derives MCP tool definitions from a view element tree, and logs every
refusal (a widget id, action name or action spec that derives nothing) as
a warning.



    


    
      
        derive_with_refusals(tree, context)

      


        derive_tools/2 without logging: returns the tools and the set of
refusals (see refusal/0) instead. A session id that is not (id?/1)
derives no tools and refuses no widget. A caller that derives on every
render (Raxol.MCP.ToolSynchronizer) logs each new refusal once with
warn_refusal/1, and a refused session id with
warn_refused_session_id/1.



    


    
      
        id?(id)

      


        Whether id may be a segment of a derived tool name: a binary of 1-32
characters of [A-Za-z0-9_-]. The session id and every widget id must be.
A segment is the text the client lists, so it holds no . (which would
read as a segment boundary) and no control or format characters.



    


    
      
        warn_refusal(arg)

      


        Logs why refusal derived nothing.



    


    
      
        warn_refused_session_id(id)

      


        Logs that the session id derives no tools because of its id.



    


    
      
        widget_unavailable?(arg1)

      


        Whether reason is the {:widget_unavailable, widget_id, why} a derived
tool answers (see "Live resolution" in derive_tools/2): widget_id
passes id?/1 and why is :absent, :disabled or :type_changed. Any
tool can return a term of that shape, so this is what makes it safe to name
the widget to a client.
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      context()



        
          
        

    

  


  

      

          @type context() :: %{
  :session_id => String.t(),
  optional(:dispatcher_pid) => pid() | nil,
  optional(:type_map) => %{required(atom()) => module()},
  optional(:view) => (-> {:ok, map() | [map()]} | {:error, term()}),
  optional(:synced) => (-> term())
}


      



  



  
    
      
    
    
      refusal()



        
          
        

    

  


  

      

          @type refusal() ::
  {:widget_id, String.t()}
  | {:action_name, String.t(), term()}
  | {:action_spec, String.t(), String.t(), spec_fault()}


      


Why a provider derived less than it declared: {:widget_id, id} for a
widget whose id derives no tools, {:action_name, widget_id, name} for
one spec whose action name derives no tool, {:action_spec, widget_id, name, fault} for one whose description or input schema does (see the
moduledoc).

  



  
    
      
    
    
      spec_fault()



        
          
        

    

  


  

      

          @type spec_fault() :: :not_json | {:duplicate_key, String.t()} | :too_large


      


:not_json for a term JSON cannot encode, {:duplicate_key, key} for two
keys that are both key once cleaned, :too_large for an input schema
deeper than 32 levels or larger than 10,000 values.

  


        

      

      
        Functions


        


  
    
      
    
    
      action_name?(name)



        
          
        

    

  


  

      

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


      


Whether name may name an action: a lowercase letter followed by up to 31
of [a-z0-9_]. It becomes part of a listed tool name.

  



  
    
      
    
    
      clean_spec(description, input_schema)



        
          
        

    

  


  

      

          @spec clean_spec(term(), term()) ::
  {:ok, String.t() | nil, term()} | {:error, spec_fault()}


      


An action spec's description and inputSchema as the client's tool list
gets them: cleaned as the moduledoc describes, or the spec_fault/0
that refuses the spec. Public so that a tool derived from another source
goes through the same cleaning.

  



  
    
      
    
    
      default_type_map()



        
          
        

    

  


  

      

          @spec default_type_map() :: %{required(atom()) => module()}


      


The built-in declaration-type -> Component-module map used when context
carries no :type_map.
Exposed so the main app can assert it against Raxol.UI.Registry; this
package cannot derive the map from that registry (main raxol is not a
dependency), so conformance is a test, not a compile-time guarantee.

  



  
    
      
    
    
      derive_tools(tree, context)



        
          
        

    

  


  

      

          @spec derive_tools(map() | [map()], context()) :: [Raxol.MCP.Registry.tool_def()]


      


Derives MCP tool definitions from a view element tree, and logs every
refusal (a widget id, action name or action spec that derives nothing) as
a warning.
Returns a list of Registry.tool_def() maps with namespaced names and
wrapped callbacks that dispatch TEA messages. Also logs a session id
refused (id?/1). A caller that derives on every render and wants each
refusal logged once uses derive_with_refusals/2 instead.
Options in context
	:session_id - the session's id, the first segment of every tool name
(required)
	:dispatcher_pid - pid of the session's Dispatcher (for message dispatch)
	:type_map - optional override for widget type -> module mapping
	:view - a function answering the session's current view tree,
{:ok, tree} or {:error, reason}. With it, every call resolves its
widget by id in that tree, so it acts on the widget as it is now, not
as it was when the tool was derived. Without it (a static tree), a call
acts on the node it was derived from.
	:synced - a function called after a call's messages have been
dispatched and before it answers, to bring the session's tool set up
to date with their effect

Live resolution
With :view in the context, a call whose widget is no longer in the view,
no longer offers the action (a disabled Button offers none) or is now
another kind of widget answers {:error, {:widget_unavailable, widget_id, :absent | :disabled | :type_changed}} (widget_unavailable?/1). Those
answers are about the question, not the tool's health, so they never count
toward its circuit breaker (:fault?). When several widgets in the view
share the id, the call acts on the first, in view order, that is of the
tool's kind and offers the action. A call into a session whose dispatcher
has exited answers {:error, {:session_not_running, session_id}}.
Every tool also carries :provider, the widget's module: with its name and
listed definition it is what Raxol.MCP.ToolSynchronizer keys a session's
tool set on.

  



  
    
      
    
    
      derive_with_refusals(tree, context)



        
          
        

    

  


  

      

          @spec derive_with_refusals(map() | [map()], context()) ::
  {[Raxol.MCP.Registry.tool_def()], MapSet.t(refusal())}


      


derive_tools/2 without logging: returns the tools and the set of
refusals (see refusal/0) instead. A session id that is not (id?/1)
derives no tools and refuses no widget. A caller that derives on every
render (Raxol.MCP.ToolSynchronizer) logs each new refusal once with
warn_refusal/1, and a refused session id with
warn_refused_session_id/1.

  



  
    
      
    
    
      id?(id)



        
          
        

    

  


  

      

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


      


Whether id may be a segment of a derived tool name: a binary of 1-32
characters of [A-Za-z0-9_-]. The session id and every widget id must be.
A segment is the text the client lists, so it holds no . (which would
read as a segment boundary) and no control or format characters.

  



  
    
      
    
    
      warn_refusal(arg)



        
          
        

    

  


  

      

          @spec warn_refusal(refusal()) :: :ok


      


Logs why refusal derived nothing.

  



  
    
      
    
    
      warn_refused_session_id(id)



        
          
        

    

  


  

      

          @spec warn_refused_session_id(term()) :: :ok


      


Logs that the session id derives no tools because of its id.

  



  
    
      
    
    
      widget_unavailable?(arg1)



        
          
        

    

  


  

      

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


      


Whether reason is the {:widget_unavailable, widget_id, why} a derived
tool answers (see "Live resolution" in derive_tools/2): widget_id
passes id?/1 and why is :absent, :disabled or :type_changed. Any
tool can return a term of that shape, so this is what makes it safe to name
the widget to a client.

  


        

      


  

    
RaxolMcp 
    



      
MCP (Model Context Protocol) server and client for Raxol.
Provides a standalone MCP implementation with:
	Raxol.MCP.Protocol -- JSON-RPC 2.0 encoding/decoding
	Raxol.MCP.Registry -- ETS-backed tool/resource registration
	Raxol.MCP.Server -- transport-agnostic message router
	Raxol.MCP.Transport.Stdio -- stdio transport for CLI tools
	Raxol.MCP.Transport.SSE -- HTTP/SSE transport (Plug-based)
	Raxol.MCP.Client -- client for consuming external MCP servers
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    Functions
  


    
      
        version()

      


        Returns the package version.



    





      


      
        Functions


        


  
    
      
    
    
      version()



        
          
        

    

  


  

      

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


      


Returns the package version.

  


        

      


  

    
mix mcp.server 
    



      
Starts the Raxol MCP server with stdio transport.
This is the entry point for Claude Code and other MCP clients.
Reads JSON-RPC messages from stdin, writes responses to stdout.
Usage
mix mcp.server
.mcp.json Configuration
{
  "mcpServers": {
    "raxol": {
      "type": "stdio",
      "command": "mix",
      "args": ["mcp.server"],
      "env": { "MIX_ENV": "dev" }
    }
  }
}
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