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🇺🇸 English · 🇧🇷 Português
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Runtime for LLM-backed assistants on Elixir/OTP: supervised sessions, a local/cloud model router, and an MCP client and server.
Quickstart
Requires Elixir 1.20+ on Erlang/OTP 29. Add mead to your dependencies in mix.exs:
def deps do
  [{:mead, "~> 0.1"}]
end
To work on mead itself, see CONTRIBUTING.md.
The default turn handler echoes, so a session runs without any API key (iex -S mix):
{:ok, session_id} = Mead.start_session()
Mead.submit_turn(session_id, "hello")
#=> {:ok, "hello"}
To route to real models, configure the router slots:
config :mead, :turn_handler, Mead.Router

config :mead, :router,
  slots: [
    local: {Mead.Provider.Ollama, model: "llama3.1"},
    cloud: {Mead.Provider.Anthropic, model: "claude-sonnet-5-5"}
  ]
Persistence, the MCP hub and server, and the deck endpoint are each enabled by their own config :mead key. docs/ARCHITECTURE.md lists every option.
Overview
  
  [image: Flow of a turn: a client prompt reaches a supervised session, the router sends it to a local or a cloud model, and tool calls pass through the MCP hub, which denies by default. The event log is written before sending and the ledger counts each turn.]
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    README.pt

🇧🇷 Português · 🇺🇸 English
mead
[image: CI] [image: Lint] [image: Coverage: 93%+] [image: License: MIT] [image: Elixir 1.20+] [image: Hex.pm]
Runtime para assistentes baseados em LLM sobre Elixir/OTP: sessões supervisionadas, um router de modelos local/nuvem e cliente e servidor MCP.
Início rápido
Requer Elixir 1.20+ sobre Erlang/OTP 29. Adicione o mead às dependências no mix.exs:
def deps do
  [{:mead, "~> 0.1"}]
end
Para trabalhar no próprio mead, veja o CONTRIBUTING.md.
O handler de turno padrão repete o texto, então uma sessão roda sem chave de API (iex -S mix):
{:ok, session_id} = Mead.start_session()
Mead.submit_turn(session_id, "hello")
#=> {:ok, "hello"}
Para rotear para modelos de verdade, configure os slots do router:
config :mead, :turn_handler, Mead.Router

config :mead, :router,
  slots: [
    local: {Mead.Provider.Ollama, model: "llama3.1"},
    cloud: {Mead.Provider.Anthropic, model: "claude-sonnet-5-5"}
  ]
Persistência, hub e servidor MCP e o endpoint do deck são ligados cada um por sua chave config :mead. O docs/ARCHITECTURE.md (em inglês) lista todas as opções.
Visão geral
  
  [image: Fluxo de um turno: o prompt de um cliente chega a uma sessão supervisionada, o router o envia a um modelo local ou de nuvem, e as chamadas de ferramenta passam pelo hub MCP, que nega por padrão. O log de eventos é gravado antes do envio e o ledger conta cada turno.]
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    mead Architecture Specification

Component: Core BEAM/OTP Runtime & Smart Router
Ecosystem Role: High-concurrency engine powering AI assistant sessions  

1. High-Level Supervision Tree
graph TD
    subgraph core_otp ["Core BEAM / OTP - Supervision Tree"]
        RootSup["Mead.Supervisor"]
        SessionSup["DynamicSupervisor - Sessions"]
        Registry["Registry - Session Registry"]
        RouterEngine["Mead.Router - Stateless Model Dispatcher"]
        MCPHub["Mead.MCP.Hub - Tool Registry & Protocol"]
        MCPServer["Mead.MCP.Server - HTTP Listener for Clients"]
        Metrics["Mead.Ledger - Token Usage Aggregates"]
    end

    RootSup --> SessionSup
    RootSup --> Registry
    RootSup --> MCPHub
    RootSup --> MCPServer
    RootSup --> Metrics

    subgraph active_session ["Active Session - Actor Per Conversation"]
        SessionProc["Session GenServer - Conversation Process"]
        ContextBuffer["Context & Turn History - Memory & Store"]
    end

    SessionSup --> SessionProc
    SessionProc --> ContextBuffer
    SessionProc --> RouterEngine
    SessionProc --> MCPHub
Component Details
	Mead.Supervisor: The application root supervisor. Enforces a rest_for_one strategy for foundational infrastructure.

	Mead.Session.Pool (Sessions): A DynamicSupervisor that starts one Mead.Session.Supervisor per active conversation. Each of those supervises that conversation's Mead.Session.History and Mead.Session.Server.

	Registry: Fast in-memory process registry mapping conversation UUIDs to runtime PIDs for microsecond WebSocket routing.

	Mead.Router: A stateless Mead.Session.TurnHandler with no process of its own. It classifies each turn as local or cloud (or obeys a route: override), calls the provider in that slot, and emits [:mead, :router, :route] events. It is not a child of the root supervisor, so no conversation shares a router process with another.

	Mead.MCP.Hub: The client side of MCP. A supervisor that keeps one Mead.MCP.Connection per configured server and exposes tools_for/2 and call_tool/4; it comes after the session pool, so a crash of the hub restarts the hub and the MCP server after it, and nothing before it.

	Mead.Ledger: A ledger of what the router sends to providers, the first child of the root supervisor. It keeps usage aggregates per session and per route and a ring of the last 100 turns, written by a telemetry handler in the process that emitted the event, and journals them to a separate file in the storage directory so they survive a restart. Budgets and prices are not part of it.

	Mead.MCP.Server: The server side of MCP. A supervisor, the last child of the root, that starts a Bandit listener running Mead.MCP.Server.Plug only when config :mead, :mcp_server has a token. Clients such as the deck use it to start sessions, submit turns, read the history, stop, resume, delete, list, and compact sessions as nine MCP tools.

	Mead.Deck.ChannelSupervisor, Mead.Deck.Tickets: The deck transport (section 9): a DynamicSupervisor with one Mead.Deck.Channel per session that has a deck attached, and the table of single-use WebSocket tickets. The shared listener started by Mead.MCP.Server serves the deck too.


Implemented so far: the registry, the turn supervisor, the session pool, the router core with the Anthropic provider, the ledger, and both sides of MCP: the hub (client) and the HTTP server. The Ollama provider fills the local slot with text and tools, and session persistence writes each conversation to disk so it can be resumed.

2. Hybrid Model Scheduler Flow
flowchart LR
    Msg["User Input"] --> Classifier{"Fast Classifier - Heuristic / Small Model"}
    Classifier -->|"Routine, Triage, Formatting"| LocalExec["Local Executor - Ollama"]
    Classifier -->|"Complex Reasoning, Synthesis"| CloudExec["Cloud Executor - Anthropic"]
    LocalExec --> TurnHandler["Response Formatter & Action Cards"]
    CloudExec --> TurnHandler
    TurnHandler --> Ledger["Mead.Ledger - Token Usage"]
	Local Executor: Handles zero-cost tasks with full privacy (command parsing, email categorization, status checks). It is an Ollama model, chosen by the operator with the required :model option, and it may call MCP tools under the same policy as the cloud executor; a model without tool support fails the turn with :tools_unsupported. The first request after Ollama unloaded the model pays the load (28 s for a 2 GB model in a real run), longer than the default 25 s :receive_timeout, so a deployment sets the optional :keep_alive (sent to Ollama as is) and raises :receive_timeout together with the turn timeout.
	Cloud Executor: Handles complex multi-step reasoning, ambiguous disambiguation, and creative synthesis.
	Turn Handler: Returns the model's text and usage to the session. The deck does not receive structured cards: Mead.Deck.Channel turns each finished turn into typed events (text.delta as the answer streams, metric.updated when it ends), see section 9.


3. Session Internals
Structure
Each conversation is a Mead.Session.Supervisor started by Mead.Session.Pool. It supervises two processes with a rest_for_one strategy:
	Mead.Session.History: an agent that holds the turns.
	Mead.Session.Server: orchestrates the conversation.

Failure handling
	The history starts first, so a crashed server restarts with the same session id and the same history. A turn that was running is marked interrupted.
	A server that crashes more than three times in five seconds takes its whole pair down, and that conversation is gone. Neighbouring conversations are never affected.
	A turn runs in a task under Mead.TurnSupervisor, linked to the server, which traps exits.
	A handler that raises, exits, returns garbage, or exceeds the turn timeout fails only that turn, with the status failed or timeout.
	A server death takes its running task with it.

4. Router Internals
Choosing the slot
Mead.Router.route/4 takes the forced route, or asks Mead.Router.Classifier. The classifier is a pure function. It sends a turn to the local model only when all three hold:
	the input is short;
	the history is light;
	the turn asks for triage or formatting without asking for reasoning.

Any doubt goes to the cloud.
Slots and providers
The route names a slot, and a slot holds a {provider, options} pair that implements Mead.Provider.
	A turn routed to an empty slot fails with :local_unavailable or :cloud_unavailable. It is never sent to the other slot.
	Only completed text turns are replayed to the provider as history.
	A failed turn replies {:error, {:failed, reason}}.

Streaming
A provider may also export converse_stream/4.
	Anthropic reads server-sent events through Mead.Provider.ServerSentEvents. Ollama reads one JSON object per line.
	Both fold the stream into the body a plain call returns and parse it the same way, so a streamed turn and a plain turn give the same result.
	When the turn has an interaction and the provider can stream, the router passes it a callback that reaches text_delta/2. The text of every model call in a tool loop is then streamed.
	The turn's output is the text of every call joined with a blank line. That is also the separator the stream carries, so a replay shows what the live view showed.

5. Ledger Internals
What it records
Mead.Session.Server adds session_id to the options it passes to the handler, and Mead.Router puts it in the metadata of [:mead, :router, :route].
Mead.Ledger owns two public ETS tables and attaches a :telemetry handler. The handler validates each event and updates counter rows atomically with :ets.update_counter, in the process that emitted the event.
	An event it cannot read is counted as dropped. The handler never raises, because :telemetry detaches a handler that does.
	Totals are kept per session and per {route, provider}. The last 100 turns sit in a ring.
	A turn killed by the turn timeout, or whose provider raises, emits no event and so is not counted. Its timeout or failed status is only in the session history.
	Mead.stop_session/1 keeps the session row, so a resumed conversation returns with what it already spent. Mead.delete_session/1 forgets the row, while the route totals keep what it added.
	The accessors read the tables from :persistent_term, so a ledger that is stuck on the disk does not block them.

The journal
With a storage directory, the ledger also appends every counted turn, every forget and every dropped event to ledger.journal. The file uses the record framing of the session files (Mead.Session.Record).
	Writes go in batches of 100 events or 50 ms, made by the ledger process, so a turn never waits for the disk.
	At boot the ledger replays the journal before it attaches the handler. A torn tail is cut with a warning, and a damaged file is set aside as ledger.journal.corrupt.
	When the file passes ledger_journal_max_bytes (default 1 MiB), it is rewritten as one checkpoint built from the journal itself, never from the live tables, so no event is counted twice.
	The ledger is the first root child, so a crash of the ledger itself restores its numbers from the journal instead of wiping them.

6. MCP Hub Internals
Configuration
config :mead, :mcp, servers: [...] lists the MCP servers. Each entry has:
	a transport: {:stdio, command:, arguments:} or {:http, url:, headers:};
	the tools the operator allows, each with a class declared in the configuration: :read or :effect.

Mead.MCP.Configuration validates it when the application starts and refuses a typo instead of silently granting or denying the wrong tool.
The class is never read from the server. A tool the server offers and the configuration does not list does not exist for the model, whatever the server says about itself.
Connections
Mead.MCP.Connection is one process per server. It owns a transport:
	Mead.MCP.Transport.Stdio runs a child process over a Port.
	Mead.MCP.Transport.Http posts each message with Req and reads a JSON or event-stream answer.

The connection performs the handshake with the pinned protocol version, follows the tool list across pages, publishes the tools in Mead.MCP.Catalog, and refreshes them on a tools/list_changed notification.
When something goes wrong
	A transport that cannot start, closes, or dies does not crash the connection. It removes its tools, fails its pending callers with :connection_lost, and retries after 1, 2, 5, 15, then 30 seconds. A missing command therefore cannot become a restart loop that takes the application down.
	When a call's caller dies or its timer runs out, the connection sends notifications/cancelled with the request id so the server can stop the work. The server may ignore it, and a late answer is dropped.
	A refresh the server never answers is abandoned after the handshake timeout, and the connection reconnects.
	Stopping a stdio transport closes the child's stdin and then signals the child, because closing the port alone does not end it.

Bounds on what a server says
	Descriptions are cut at 2 000 characters.
	A schema that is not an object, or is over 20 000 bytes, becomes the permissive default.
	An HTTP response over 4 MiB fails its request with :response_too_large.
	The configuration refuses a tool whose server__tool name the model could never be shown.

Policy
Mead.MCP.Policy decides what the model sees:
	:read tools are always shown.
	:effect tools are shown only when the turn passes tools: :effect.
	Anything else is exactly the default.

The model sees a tool as server__tool. call_tool/4 authorizes the name again before any server is contacted, so a tool the model was not shown cannot run.
A result longer than 50 000 characters is truncated with a marker, and non-text content becomes a placeholder.
The tool loop
When the provider of the chosen slot implements converse/3 (on either route) and the policy shows at least one tool, Mead.Router runs a loop of up to eight provider calls through the optional callback Mead.Provider.converse/3.
	Tool errors, denials, and unknown tools go back to the model as error results. They never fail the turn.
	The route event carries the sum of the tokens of every call and a tool_calls count.
	The whole loop runs inside the turn timeout, so a conversation that uses tools may need a :turn_timeout above the default of 30 seconds.

Known limit: the HTTP transport has been exercised only against a test double, not a real remote server.
7. MCP Server Internals
Turning it on
config :mead, :mcp_server,
  token: "...",
  port: 4040,
  address: {127, 0, 0, 1},
  allow_effect: false,
  allowed_origins: [],
  maximum_connections: 250
	Without a token, nothing listens and one info line says so.
	An invalid setting stops the application at boot, with a message that never contains the token.
	Adding certfile: "cert.pem", keyfile: "key.pem" (both or neither) makes the one listener speak HTTPS, and WSS for the deck. No plain-HTTP port is left open.
	Mead.MCP.Server.Configuration validates the settings and keeps only a SHA-256 digest of the token, which its Inspect hides.

The endpoint
The endpoint is POST /mcp (MCP Streamable HTTP, protocol version 2025-06-18). It is stateless: no mcp-session-id is assigned, GET /mcp is 405, a notification is 202, and every other message gets one JSON object.
Mead.MCP.Server.Plug runs its checks in a fixed order and answers the first failure:
	Order	Check	Failure
	1	Route	404, 405
	2	Bearer token (constant time, before the body is read)	401
	3	Origin, when present: loopback or listed in allowed_origins (DNS rebinding protection)	403
	4	Content type	415
	5	Body of at most 1 MiB	413
	6	Decoding (a batch is refused)	400

A bug in the dispatcher becomes a generic 500. Its log line names only the exception module, because a crash report can print the Authorization header.
The dispatcher and the tools
Mead.MCP.Server.Dispatcher is pure. It answers initialize, ping, tools/list, and tools/call, with -32601 for an unknown method and -32602 for params of the wrong type.
Mead.MCP.Server.Tools offers nine tools and calls only the public Mead API:
	start_session, submit_turn, history
	stop_session, resume_session, delete_session
	list_sessions, compact_session, usage

Details
	usage reads the ledger through Mead.usage/1 and Mead.session_usage/2. It returns the totals over every route with the dropped count, the totals per route and provider, and the latest 0 to 100 turns (20 by default), or the totals of one session. The three parts are separate reads, not one snapshot, so a turn counted meanwhile may show in only some of them. Providers are shown as module names and times as ISO 8601. A ledger that is not running is an error result.
	A tool that fails while running (an unknown session, a failed turn, a timeout) is a result with isError: true and a fixed message, never a stack trace or provider text.
	submit_turn holds the request until the turn ends, bounded by the session's turn_timeout, which a client may set to at most one hour in start_session. A client that disconnects does not abort the turn.
	tools: "effect" is honoured only when the operator set allow_effect: true. Otherwise nothing runs.

Limits
	The listener serves at most maximum_connections connections at once (rounded up to a multiple of 10 from 10 on). It closes one that finds no room after about a second.
	The session pool refuses a session beyond config :mead, :maximum_sessions (default 1000) with {:error, :max_children}, which start_session reports as "the session could not be started".
	The root supervisor tolerates 10 restarts in 5 seconds.

Not in this slice
	SSE and progress events, several tokens or roles, relaying the hub's own tools, resources and prompts, and IPv6 addresses. (The deck's WebSocket and TLS are described in section 9.)
	The 100 000 character input limit and the 1 MiB body limit are first values, not measured.

8. Persistence Internals
The files
With config :mead, :storage, directory: "...", every session writes its turns through Mead.Session.Store. It is a plain module and the only code that touches the files.
A session is one append-only file named after its id. Each record has this layout:
[4-byte length][4-byte CRC32 of the length][4-byte CRC32 of the payload][term_to_binary payload]
Each record is the encoding of one event:
	{:append, turn} when a turn starts;
	{:replace_last, turn} when the newest turn is closed;
	:interrupt when turns still running became interrupted.

Replaying the events rebuilds the list the history agent held. Without the setting nothing is written, and Mead.resume_session/2 answers {:error, :not_found}.
Writing
Mead.Session.History keeps the directory in its state.
	Only append/2 is write-first. A turn that cannot be recorded is refused with {:error, {:persistence, reason}} before the handler starts, and memory is left untouched.
	update_last/2 and mark_interrupted/1 always change memory and then try to write, because the caller already holds the answer. A failed write there is logged once and the reply is unchanged.
	A closed turn that never reached the disk comes back after a restart as an interrupted turn.
	A write that fails is rolled back to the size the file had before it.
	Resuming and deleting the same id are serialised with a lock.

Reading and damage
	A record that is cut short, or fails its payload checksum, at the end of the file is what a crash during a write leaves. It is dropped with a warning, and Mead.resume_session/2 cuts it off the file before the session writes again.
	The length has a checksum of its own, so a damaged header is never mistaken for a cut write.
	Damage anywhere else is {:error, :corrupt_history}, because a conversation with a hole in the middle is worse than none.
	Payloads are decoded without :safe, so that a conversation holding a failed turn (an exception or atom from a module a fresh node has not loaded) can be resumed. The files are private (mode 0600) and checksummed, and the directory must be trusted and single-writer.
	A session id becomes a file name only if it has the shape Mead.UUID.generate/0 produces.

Resume, stop and delete
	Mead.resume_session/2 takes the options of start_session/1 (the handler and the timeout are not stored), loads the file, and starts the pair with the stored turns. The server then marks the turns that were running as interrupted and records that.
	Mead.stop_session/1 keeps the file.
	Mead.delete_session/1 removes the file and the ledger aggregate.
	Mead.Session.Pool.stop_session/1 returns only once the registry has released the id, so a stop followed at once by a resume or start of the same id cannot find the old entry.

Listing
Mead.list_sessions/0 lists the stored conversations newest first. Each entry has its :session_id, the :updated_at of its file, and whether it is :running.
Mead.Session.Store.list/1 reads only file names and times, never content. Its cost does not grow with the length of the conversations, and a damaged file is listed like any other (it fails at resume).
Compaction
Every turn leaves two records, {:append, turn} when it starts and {:replace_last, turn} when it closes, so a file is about twice the size it needs.
Mead.Session.Store.compact/3 rewrites it as one {:append, turn} per turn:
	It writes <id>.log.tmp (mode 0600).
	It syncs the file.
	It renames it over the log.

Store.load/2 returns the same turns before and after, a crash leaves the old file or the new one, and a file that would not shrink is left alone.
Compaction runs at three points:
	at resume_session/2;
	inside History, once a live file reaches compact_after_bytes (default 1 MiB, under config :mead, :storage) and is also at least 1.5 times its size after the last compaction, which keeps the rewrite from happening on every turn;
	on request, through Mead.compact_session/1 or the compact_session MCP tool.

A failed compaction only logs a warning. It never fails a turn, a resume or a stop.
A resume marks the turns that were running as interrupted before it compacts, so a file that shrinks is already canonical after one resume. One with nothing to remove is left alone, and the history writes the interrupt marker as before.
Trimming old turns
Compaction keeps every turn unless config :mead, :storage, max_turns: N is set. Then the live compaction, the compaction at resume and compact_session/1 keep only the newest N turns, in memory and in the file, and the older ones are gone. It is off by default, because it is the one setting that deletes conversation.
Known limits
	The file still grows with the number of turns (compaction only halves it).
	The rollback itself can fail on a dying disk.
	The ledger is journaled in its own file, not in the session files.

9. Deck Transport Internals
Turning it on
config :mead, :deck,
  token: "...",
  ticket_ttl_ms: 10_000,
  permission_timeout_ms: 120_000,
  heartbeat_ms: 15_000,
  idle_timeout_ms: 90_000,
  resume_deadline_ms: 10_000,
  queue_limit: 10,
  event_log_limit: 10_000,
  default_policy_level: :ask_for_risky
	The token is a secret separate from the MCP token. Without it, no deck route exists.
	The deck shares the one Bandit listener of Mead.MCP.Server. Port, address, allowed_origins and the connection limit come from :mcp_server. The listener starts when either token is set.
	Mead.Gateway sits in front: the first path segment deck goes to Mead.Deck.Plug, and everything else goes to the MCP plug.

Connecting
	Ticket. POST /deck/ticket takes the deck bearer token (checked in constant time before the body is read) and an optional {"session_id": "<uuid>"}.	No id starts a session with Mead.Router as handler.
	A running id is reused.
	A stopped id with a stored history is resumed.
	Anything else is 404.
	The answer is {"ticket", "session_id", "expires_in_ms"}.


	Socket. GET /deck/socket?ticket=... redeems the ticket and upgrades to a WebSocket served by Mead.Deck.Socket.	Redeeming is an atomic ETS take, so two attempts with one ticket upgrade at most one.
	A request that is not a valid upgrade is refused with 426 before the ticket is touched.
	The Origin rule is the same as MCP's (Mead.Origin).


	Resume. The socket's first message must be session.resume {last_sequence} within resume_deadline_ms. The server answers with an unsequenced session.snapshot and replays every sequenced event after last_sequence from the log.

The channel and the event log
Mead.Deck.Channel is the state: one process per session that owns the event sequence, the prompt queue and the running turn. A reconnect or a second device therefore finds the same state.
	Every sequenced event is appended to <id>.events before anyone is sent it. The log is Mead.Deck.EventLog: mode 0600, one record per event on the session file framing, a torn tail cut on open. A log that cannot be written stops the channel.
	prompt.send is idempotent on client_message_id.
	Prompts wait behind at most queue_limit others.
	Each turn runs through Mead.submit_turn/3 with route: :auto, tools: :effect.
	When a turn ends and nothing is queued, a log longer than event_log_limit is compacted. EventLog.compact/2 keeps the newest events plus the latest policy.updated, rewritten through a temporary file and a rename.
	session.snapshot carries first_sequence, the lowest sequence a replay can start from, so a client resuming from an older one knows the middle is gone.
	A dropped prompt's client_message_id is forgotten, so a resend of that old message would be accepted again.
	stop_session/1 keeps the event log, and delete_session/1 removes it.

Permissions
Each deck turn carries Mead.Deck.Interaction, so Mead.Router asks the channel before every tool call (Mead.Router.Interaction). A turn without one keeps the old path. A denied call never reaches Mead.MCP.Hub.
Deciding
	The tool's class decides the risk: :read is low and :effect is high.
	The policy level decides what happens. It is the last policy.updated in the log, else default_policy_level.

	Policy level	What happens
	allow_all	Emits permission.requested and at once permission.resolved with decided_by_policy.
	ask_for_risky	Runs a :read call silently. Anything else emits permission.requested and waits.
	ask_always	Emits permission.requested and waits.

While a request waits
	The turn clock is paused (Mead.Session.Server.pause_clock/1).
	The first valid permission.respond wins. Its answer is allow_once, allow_always or reject_once.
	decided_by_device is the optional device_id the client sent in session.resume, else device-<n>, numbered per channel as sockets resume.
	A later answer gets the existing permission.resolved again, on that socket alone.
	permission_timeout_ms resolves the request as expired.
	A request whose asker died expires too. A channel that starts with an unresolved request in its log expires it before serving anyone.

Remembering a choice
	allow_always allows the call and remembers the tool as <server>__<tool>. Its permission.resolved carries remember.
	The next request for that tool is allowed at once with decided_by_rule. Under allow_all it stays decided_by_policy.
	The rules are rebuilt from the log and kept through compaction.
	permission.forget {tool} takes one back with a permission.forgotten event.

Request details are the model's arguments cut at 2 000 characters each, and they are never logged.
Frames, heartbeat and idle timeout
	A client frame that is binary, over 64 KiB, not JSON, not an object, of an unknown type or with an invalid payload is ignored and logged by reason only. More than 20 in a minute close the socket (1008).
	The transport itself bounds a frame at 1 MiB and closes the connection (1009) above that.
	A heartbeat goes out every heartbeat_ms whatever a turn is doing, followed by a WebSocket ping.
	Any frame from the client (text, ping or pong) counts as activity. A socket with none for idle_timeout_ms (default 90 000, must exceed heartbeat_ms) is closed with 1001 "idle". A client that answers pings by itself therefore never times out.

Questions
When a turn has an interaction and at least one other tool, the router offers the model a built-in ask_user tool (a prompt and 2 to 6 options).
	The router answers it itself. It is never gated by the policy and never sent to the hub. MCP tool names always contain __, so no server can shadow it.
	The channel emits choice.requested, pauses the clock like a permission, and the first valid choice.respond wins.
	permission_timeout_ms resolves it with no option, and the model then reads "The person did not choose in time."
	A turn whose provider cannot be asked gets "The person could not be asked."

Streaming and cancellation
	Each fragment a streaming provider produces becomes a sequenced text.delta, and a turn that streamed does not emit its final text again. A provider that cannot stream still emits its whole answer as one text.delta.
	A running tool call is registered with the channel (register_call/3), so tool_call.cancel can stop it. The model sees the call as failed.
	Each finished turn emits two metric.updated events, tokens_in and tokens_out.
	A turn that ends in an error emits turn.failed {turn_id, reason}. A stream cut off midway keeps its fragments and then fails. Tool cards still open at that moment are killed and closed as failed.
	A tool process also ends when the router that started it dies.

Recovery
Each turn ends with one tokens_out metric that carries its turn_id. A new channel uses it to find the prompts that never finished in the log.
	The first of them was running when the channel died. It is reported as turn.failed with reason interrupted, and its open tool cards are closed as failed.
	The ones behind it run again.

Live test
The opt-in test test/mead/deck/live_ollama_test.exs (mix test --include live) drives the whole stack against a local llama3.2:3b.
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    Contributing

Thanks for looking at mead. Open an issue before a large change so we can agree on the direction first.
Setup
You need Elixir 1.20+ on Erlang/OTP 29.
git clone https://github.com/albertosca/mead.git
cd mead
mix deps.get
mix test
Before you open a pull request
All three must pass, and CI runs them again:
mix test
mix format --check-formatted
mix compile --warnings-as-errors
	Every change comes with a test that fails without it.
	The coverage gate in mix.exs is a floor, not a target: cover real paths, and do not add tests for things that cannot happen.
	Code, comments, docs and commit messages are in English. Identifiers are full words: index, not i; error, not err.
	Paragraphs in markdown are one line each, with no hard wrapping.
	The architecture is in docs/ARCHITECTURE.md; update it when behavior changes.

Releasing
Releases are cut by tags, and the Release workflow does the rest.
	Raise version in mix.exs. If the minor version changes, update the {:mead, "~> 0.x"} snippet in the READMEs and quickstart guides; a test fails until they agree.

	Merge to main with CI green.

	Tag that commit and push the tag:
git tag v0.2.0
git push origin v0.2.0


The workflow refuses a tag that does not equal the mix.exs version or is not on main, runs the tests, publishes the package and its docs to Hex, and creates the GitHub release with generated notes. A tag with a suffix such as v0.2.0-rc.1 is published as a pre-release. It needs the HEX_API_KEY repository secret, a Hex API key with write permission.
Security
Never open a public issue for a vulnerability. See SECURITY.md.
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    Security policy

mead holds conversations and can reach the tools of the person who runs it, so security reports are welcome and taken seriously.
Reporting a vulnerability
Report it privately through GitHub security advisories. Do not open a public issue, and never include a real token or API key in a report.
Please include what you found, the smallest way to reproduce it, and the version or commit you tested. This is a personal project, so there is no guaranteed response time, but a report is read as soon as possible.
What is in scope
	Running an MCP tool the policy does not allow, or skipping a permission request.
	Reaching the MCP server or the deck endpoint without the bearer token.
	A token, an API key or a tool argument showing up in a log, an error message or the event log.
	A local turn being sent to a cloud provider.
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    LICENSE


MIT License

Copyright (c) 2026 Alberto Cavalcanti

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in all
copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE
AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER
LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE
SOFTWARE.



  

  
    
    Mead - mead v0.1.1
    
    

    


  
  

    
Mead 
    



      
Public API of the mead runtime: isolated, supervised conversation sessions.
Each session keeps its history across crashes of its server process. The code that produces
the output of a turn is a Mead.Session.TurnHandler, chosen per session.
With config :mead, :storage, directory: ... the turns of every session are also written to
disk, and resume_session/2 brings a stopped session back with the same id and turns. A stored
file is compacted at resume, when a live one grows past compact_after_bytes, and on request
with compact_session/1.

      


      
        Summary


  
    Functions
  


    
      
        compact_session(session_id)

      


        Rewrites the stored conversation as one record per turn and returns the bytes before and after.



    


    
      
        delete_session(session_id)

      


        Stops a session if it runs, removes its stored conversation and forgets its ledger aggregate.



    


    
      
        history(session_id)

      


        Returns the turns of a session in chronological order.



    


    
      
        list_sessions()

      


        Lists the stored conversations, newest first.



    


    
      
        resume_session(session_id, options \\ [])

      


        Starts a session again from the conversation stored under session_id.



    


    
      
        session_usage(session_id, ledger \\ Mead.Ledger)

      


        Returns what the ledger counted for one session, or {:error, :not_found} for a session that has not completed a turn or was deleted.



    


    
      
        start_session(options \\ [])

      


        Starts a session and returns its id.



    


    
      
        stop_session(session_id)

      


        Stops a session. Its ledger aggregate stays, so a conversation brought back with
resume_session/2 returns with what it already spent.



    


    
      
        submit_turn(session_id, input, options \\ [])

      


        Runs one turn and returns its output.



    


    
      
        usage(options \\ [])

      


        Reads the ledger: the totals over every route, the totals per route and provider, and the most recent turns.



    





      


      
        Functions


        


  
    
      
    
    
      compact_session(session_id)



        
          
        

    

  


  

      

          @spec compact_session(String.t()) ::
  {:ok, %{bytes_before: non_neg_integer(), bytes_after: non_neg_integer()}}
  | {:error, :not_found | :corrupt_history | {:persistence, term()}}


      


Rewrites the stored conversation as one record per turn and returns the bytes before and after.
Nothing is lost, unless config :mead, :storage, max_turns: is set, in which case only that many of the newest turns are kept: history/1 and resume_session/2 see the same turns. A running session is
compacted from memory, a stopped one from its file. Returns {:error, :not_found} without
storage, for an id that is not a session id, and when no file exists yet,
{:error, :corrupt_history} for a damaged file, which is left as it is, and
{:error, {:persistence, reason}} when the rewrite failed and the file is untouched.

  



  
    
      
    
    
      delete_session(session_id)



        
          
        

    

  


  

      

          @spec delete_session(String.t()) ::
  :ok | {:error, :not_found | {:persistence, term()}}


      


Stops a session if it runs, removes its stored conversation and forgets its ledger aggregate.
Returns {:error, :not_found} when there was neither a running session nor a file.

  



  
    
      
    
    
      history(session_id)



        
          
        

    

  


  

      

          @spec history(String.t()) :: {:ok, [Mead.Session.Turn.t()]} | {:error, :not_found}


      


Returns the turns of a session in chronological order.

  



  
    
      
    
    
      list_sessions()



        
          
        

    

  


  

      

          @spec list_sessions() ::
  {:ok,
   [%{session_id: String.t(), updated_at: DateTime.t(), running: boolean()}]}
  | {:error, {:persistence, term()}}


      


Lists the stored conversations, newest first.
Each entry has the :session_id, the :updated_at of its file, and whether the session
:running now. Only file times are read, so a damaged conversation is listed too and fails at
resume_session/2. Without config :mead, :storage, directory: ... nothing is stored and the
list is empty.

  



    

  
    
      
    
    
      resume_session(session_id, options \\ [])



        
          
        

    

  


  

      

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


      


Starts a session again from the conversation stored under session_id.
It takes the options of start_session/1, because the handler and the timeout are not stored.
Turns that were still running when the session ended come back as :interrupted. Needs
config :mead, :storage, directory: ...; without it nothing is stored and the answer is
{:error, :not_found}, which is also the answer for an id with no file or one that is not a
session id. A running session is {:error, :already_running}, and a file damaged anywhere but
its last record is {:error, :corrupt_history}. The file is compacted first; a failed
compaction only logs a warning.

  



    

  
    
      
    
    
      session_usage(session_id, ledger \\ Mead.Ledger)



        
          
        

    

  


  

      

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


      


Returns what the ledger counted for one session, or {:error, :not_found} for a session that has not completed a turn or was deleted.

  



    

  
    
      
    
    
      start_session(options \\ [])



        
          
        

    

  


  

      

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


      


Starts a session and returns its id.
Options
	:handler - module implementing Mead.Session.TurnHandler; defaults to the
:turn_handler application setting, then to Mead.Session.EchoHandler.
	:turn_timeout - milliseconds a single turn may run; defaults to the :turn_timeout
application setting, then to 30 seconds.

Raises ArgumentError when config :mead, :storage is malformed, rather than quietly running
without the persistence the operator asked for.

  



  
    
      
    
    
      stop_session(session_id)



        
          
        

    

  


  

      

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


      


Stops a session. Its ledger aggregate stays, so a conversation brought back with
resume_session/2 returns with what it already spent.
The conversation stays on disk when a storage directory is configured; delete_session/1
removes it and forgets its ledger aggregate.

  



    

  
    
      
    
    
      submit_turn(session_id, input, options \\ [])



        
          
        

    

  


  

      

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


      


Runs one turn and returns its output.
Options
	:route - :auto (the default), :local, or :cloud; read by Mead.Router and ignored
by other handlers. Any other value returns {:error, :invalid_route} before a turn is
recorded.
	:tools - :effect also shows the model tools that have side effects; see
Mead.MCP.Policy. Handed to the handler unchanged and absent when not given.
	:interaction - a {module, context} pair, module implementing Mead.Router.Interaction;
Mead.Router then asks it for permission around every tool call. Anything else returns
{:error, :invalid_interaction} before a turn is recorded.

Returns {:error, :not_found} for an unknown session, {:error, :session_stopped} when the
session was stopped with stop_session/1 while the turn was running, and
{:error, :session_crashed} when the session's server died for any other reason.

  



    

  
    
      
    
    
      usage(options \\ [])



        
          
        

    

  


  

      

          @spec usage(keyword()) :: %{totals: map(), routes: [map()], recent: [map()]}


      


Reads the ledger: the totals over every route, the totals per route and provider, and the most recent turns.
Options
	:recent - how many of the latest turns to include, newest first, from 0 to 100; defaults to 20.
	:ledger - the ledger to read; defaults to Mead.Ledger.

It never changes anything. The totals, the routes and the recent turns are three separate reads of the live tables, so a turn counted between them can show in one and not in another; the result is not a single snapshot. When the ledger is not running it exits, as the ledger accessors do.
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Mead.Deck.Channel 
    



      
The deck's view of one session: one process per session that owns the event sequence, the
event log, the prompt queue and the turn that runs.
A socket (Mead.Deck.Socket) is only a translator between frames and calls on this process, so
a deck that reconnects, or a second device, finds the same state. Every sequenced event is
written to the log before it is sent to anyone: a deck can only have seen what a later replay
can repeat, and a log that cannot be written stops the channel instead of sending an event the
server could not stand behind.
Turns
prompt.send is idempotent on client_message_id: a repeated id gets its original
prompt.accepted again and starts nothing. A new prompt is accepted, queued behind at most
queue_limit others (a prompt over the limit is dropped without any event), and the queue runs
one turn at a time through Mead.submit_turn/3 in a task under Mead.TurnSupervisor. When a
turn ends, its text arrives as a text.delta (unless it was already streamed), and
metric.updated reports the session's token totals from the ledger. A turn that ends in an
error emits turn.failed; one that succeeds with an empty or invalid answer emits neither text
nor failure.
Permissions
Every turn the channel starts carries Mead.Deck.Interaction, so the router asks the channel
before each tool call. The policy level decides: allow_all emits permission.requested and,
at once, permission.resolved with decided_by_policy; ask_for_risky lets a :read call run
silently; anything else emits permission.requested, pauses the turn clock
(Mead.Session.Server.pause_clock/1) and waits for the first valid permission.respond or for
the deadline, which resolves as expired. A later answer gets the existing permission.resolved
sent again to the answering socket alone. A request left open by a channel that died is resolved
as expired when the next channel starts, before it serves anyone. The details of a request come
from the model's arguments and are never logged.
allow_always answers allow the call and remember the tool ("<server>__<tool>"): the
permission.resolved carries remember, and from then on the same tool is allowed at once with
decided_by_rule, whatever the level but allow_all, which keeps decided_by_policy. The rules
are rebuilt from the log, and permission.forget with the tool name removes one
(permission.forgotten).
The channel monitors the session and stops with it. It is registered in Mead.Registry as
{:deck, session_id}.

      


      
        Summary


  
    Functions
  


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        client_message(channel, socket, message)

      


        Hands a validated client message from socket to the channel; unattached sockets are ignored.



    


    
      
        policy_level(channel)

      


        The current permission policy level.



    


    
      
        resume(channel, socket, last_sequence, device_id \\ nil)

      


        Attaches socket (a pid that will receive {:deck_event, binary} messages), sends it the
snapshot, and replays every sequenced event after last_sequence. All inside one call, so no
live event can reach the socket before its snapshot.



    


    
      
        start_link(options)

      


    





      


      
        Functions


        


  
    
      
    
    
      child_spec(init_arg)



        
          
        

    

  


  

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

  



  
    
      
    
    
      client_message(channel, socket, message)



        
          
        

    

  


  

      

          @spec client_message(GenServer.server(), pid(), Mead.Deck.Events.client_message()) ::
  :ok


      


Hands a validated client message from socket to the channel; unattached sockets are ignored.

  



  
    
      
    
    
      policy_level(channel)



        
          
        

    

  


  

      

          @spec policy_level(GenServer.server()) :: Mead.Deck.Configuration.policy_level()


      


The current permission policy level.

  



    

  
    
      
    
    
      resume(channel, socket, last_sequence, device_id \\ nil)



        
          
        

    

  


  

      

          @spec resume(GenServer.server(), pid(), non_neg_integer(), String.t() | nil) :: :ok


      


Attaches socket (a pid that will receive {:deck_event, binary} messages), sends it the
snapshot, and replays every sequenced event after last_sequence. All inside one call, so no
live event can reach the socket before its snapshot.

  



  
    
      
    
    
      start_link(options)
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Mead.Deck.ChannelSupervisor 
    



      
Starts and stops the Mead.Deck.Channel of each session. A channel is :temporary: when it
stops, a reconnecting deck asks for a new one through ensure/2, and the event log it keeps on
disk carries the sequence over.

      


      
        Summary


  
    Functions
  


    
      
        child_spec(arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        ensure(session_id, options \\ [])

      


        Returns the channel of session_id, starting it when there is none.



    


    
      
        start_link(options \\ [])

      


    


    
      
        stop(session_id, supervisor \\ __MODULE__)

      


        Stops the channel of a session and waits until it is gone; no channel is not an error.



    





      


      
        Functions


        


  
    
      
    
    
      child_spec(arg)



        
          
        

    

  


  

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

  



    

  
    
      
    
    
      ensure(session_id, options \\ [])



        
          
        

    

  


  

      

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


      


Returns the channel of session_id, starting it when there is none.
Options
	:configuration - the Mead.Deck.Configuration to use (required).
	:storage_directory - where the event log lives; defaults to the session storage
directory, and nil keeps the log in memory.


  



    

  
    
      
    
    
      start_link(options \\ [])



        
          
        

    

  


  


  



    

  
    
      
    
    
      stop(session_id, supervisor \\ __MODULE__)



        
          
        

    

  


  

      

          @spec stop(String.t(), Supervisor.supervisor()) :: :ok


      


Stops the channel of a session and waits until it is gone; no channel is not an error.
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Mead.Deck.Configuration 
    



      
Reads and validates config :mead, :deck.
Pure, like Mead.MCP.Server.Configuration: it starts nothing and reads no application
environment itself. Without a :token the deck endpoints are :disabled. Any other problem is
an error whose message names the setting and never contains the token or any other value.
The deck token is a separate secret from the MCP token. The struct keeps a SHA-256 digest of
it, and its Inspect omits even the digest.
Settings
	:token - the bearer token the deck presents to POST /deck/ticket (a non-empty string;
required to enable the deck).
	:ticket_ttl_ms - how long a ticket can be redeemed; defaults to 10 000.
	:permission_timeout_ms - how long a permission request or a choice waits for an answer
before it expires; defaults to 120 000.
	:heartbeat_ms - the heartbeat interval, at most 30 000 because the deck treats 40 s of
silence as a dead connection; defaults to 15 000.
	:resume_deadline_ms - how long a fresh socket may wait before sending session.resume;
defaults to 10 000.
	:queue_limit - how many prompts may wait behind a running turn; defaults to 10.
	:idle_timeout_ms - how long a socket may go without any frame from the client (text, ping or pong; the server pings with every heartbeat, so a live client answers by itself) before it is closed with 1001; it must be larger than :heartbeat_ms; defaults to 90 000.
	:event_log_limit - how many events a session's log keeps; once an idle channel holds more, the oldest are dropped (the latest permission policy is always kept); defaults to 10 000.
	:default_policy_level - :ask_always, :ask_for_risky or :allow_all; defaults to
:ask_for_risky.


      


      
        Summary


  
    Types
  


    
      
        policy_level()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        load(settings)

      


    


    
      
        token_matches?(configuration, presented)

      


        Whether presented is the configured token, compared in constant time.



    





      


      
        Types


        


  
    
      
    
    
      policy_level()



        
          
        

    

  


  

      

          @type policy_level() :: :ask_always | :ask_for_risky | :allow_all


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Mead.Deck.Configuration{
  default_policy_level: policy_level(),
  event_log_limit: pos_integer(),
  heartbeat_ms: pos_integer(),
  idle_timeout_ms: pos_integer(),
  permission_timeout_ms: pos_integer(),
  queue_limit: pos_integer(),
  resume_deadline_ms: pos_integer(),
  ticket_ttl_ms: pos_integer(),
  token_digest: binary()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      load(settings)



        
          
        

    

  


  

      

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


      



  



  
    
      
    
    
      token_matches?(configuration, presented)



        
          
        

    

  


  

      

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


      


Whether presented is the configured token, compared in constant time.
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Mead.Deck.EventLog 
    



      
The append-only log of the sequenced events of one deck session, one file <id>.events per
session beside the session history, on the same Mead.Session.Record framing (length and
checksum per record, a torn last record cut on open).
The value is plain data: events are held in memory, newest first, so read_after/2 never
touches the disk, and every append/2 opens the file, writes, syncs and closes it, the way
Mead.Session.Store.append/3 does. The whole log is read on open/2. compact/2 keeps it
bounded: the oldest events are dropped, except the ones the channel rebuilds its permission
state from, the latest policy.updated and every remembered tool rule still in force. first_sequence/1 is where a replay can start.
With a nil directory the log lives in memory only, for sessions that have no storage.
Sequences must strictly increase; an event that does not carry a larger sequence than the last
one is refused before anything is written.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        append(log, event, options \\ [])

      


        Appends event. With sync: false the file is written and closed but not forced to disk, for
the many small events (streamed text) whose loss in a power cut costs nothing the next synced
event does not make up for: that sync flushes everything written before it.



    


    
      
        close(event_log)

      


        Present for symmetry with the file lifecycle; the log holds no open handle.



    


    
      
        compact(log, keep)

      


        Drops the oldest events until keep remain, plus the latest policy.updated and the live
remembered-tool rules (permission.resolved with remember, not undone by a later
permission.forgotten) when they would otherwise go. The new file is written beside the old one and renamed over it, so a crash leaves
either the whole old log or the whole new one. A log within keep is returned unchanged.



    


    
      
        count(event_log)

      


    


    
      
        delete(directory, session_id)

      


        Removes the file of a session; a missing file or an invalid id is not an error.



    


    
      
        first_sequence(event_log)

      


        The lowest sequence a replay can start from: 1 for a log that was never compacted, and the first
sequence of the retained tail after a compaction. The kept policy.updated older than the tail
is not part of it.



    


    
      
        last_sequence(event_log)

      


    


    
      
        open(directory, session_id)

      


    


    
      
        read_after(event_log, sequence)

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Mead.Deck.EventLog{
  count: non_neg_integer(),
  events: [map()],
  last_sequence: non_neg_integer(),
  path: Path.t() | nil
}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      append(log, event, options \\ [])



        
          
        

    

  


  

      

          @spec append(t(), map(), keyword()) :: {:ok, t()} | {:error, :out_of_order | term()}


      


Appends event. With sync: false the file is written and closed but not forced to disk, for
the many small events (streamed text) whose loss in a power cut costs nothing the next synced
event does not make up for: that sync flushes everything written before it.

  



  
    
      
    
    
      close(event_log)



        
          
        

    

  


  

      

          @spec close(t()) :: :ok


      


Present for symmetry with the file lifecycle; the log holds no open handle.

  



  
    
      
    
    
      compact(log, keep)



        
          
        

    

  


  

      

          @spec compact(t(), pos_integer()) :: {:ok, t()} | {:error, term()}


      


Drops the oldest events until keep remain, plus the latest policy.updated and the live
remembered-tool rules (permission.resolved with remember, not undone by a later
permission.forgotten) when they would otherwise go. The new file is written beside the old one and renamed over it, so a crash leaves
either the whole old log or the whole new one. A log within keep is returned unchanged.

  



  
    
      
    
    
      count(event_log)



        
          
        

    

  


  

      

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


      



  



  
    
      
    
    
      delete(directory, session_id)



        
          
        

    

  


  

      

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


      


Removes the file of a session; a missing file or an invalid id is not an error.

  



  
    
      
    
    
      first_sequence(event_log)



        
          
        

    

  


  

      

          @spec first_sequence(t()) :: non_neg_integer()


      


The lowest sequence a replay can start from: 1 for a log that was never compacted, and the first
sequence of the retained tail after a compaction. The kept policy.updated older than the tail
is not part of it.

  



  
    
      
    
    
      last_sequence(event_log)



        
          
        

    

  


  

      

          @spec last_sequence(t()) :: non_neg_integer()


      



  



  
    
      
    
    
      open(directory, session_id)



        
          
        

    

  


  

      

          @spec open(String.t() | nil, term()) ::
  {:ok, t()} | {:error, :invalid_session_id | :corrupt | term()}


      



  



  
    
      
    
    
      read_after(event_log, sequence)



        
          
        

    

  


  

      

          @spec read_after(t(), non_neg_integer()) :: [map()]


      



  


        

      


  

  
    
    Mead.Deck.Events - mead v0.1.1
    
    

    


  
  

    
Mead.Deck.Events 
    



      
The wire vocabulary of the deck protocol: building the envelope of a server event and
validating a client message.
Pure. A malformed message is an error value, never an exception, because the bytes come from
a socket and any of them may be garbage.

      


      
        Summary


  
    Types
  


    
      
        client_message()

      


    


    
      
        decode_error()

      


    





  
    Functions
  


    
      
        decode_client(frame)

      


    


    
      
        encode(envelope)

      


    


    
      
        envelope(sequence, session_id, type, payload, occurred_at)

      


    


    
      
        maximum_frame_bytes()

      


        The largest client frame accepted, in bytes.



    


    
      
        parse_policy_level(name)

      


    


    
      
        policy_level_name(level)

      


    


    
      
        server_event_types()

      


        The names of every event the server sends.



    





      


      
        Types


        


  
    
      
    
    
      client_message()



        
          
        

    

  


  

      

          @type client_message() ::
  {:prompt_send, %{client_message_id: String.t(), text: String.t()}}
  | {:permission_respond, %{request_id: String.t(), option_id: String.t()}}
  | {:choice_respond, %{request_id: String.t(), option_id: String.t()}}
  | {:tool_call_cancel, %{tool_call_id: String.t()}}
  | {:session_resume,
     %{last_sequence: non_neg_integer(), device_id: String.t() | nil}}
  | {:permission_forget, %{tool: String.t()}}
  | {:policy_set, %{level: :ask_always | :ask_for_risky | :allow_all}}


      



  



  
    
      
    
    
      decode_error()



        
          
        

    

  


  

      

          @type decode_error() ::
  :too_large | :not_json | :not_object | :unknown_type | :invalid_payload


      



  


        

      

      
        Functions


        


  
    
      
    
    
      decode_client(frame)



        
          
        

    

  


  

      

          @spec decode_client(term()) :: {:ok, client_message()} | {:error, decode_error()}


      



  



  
    
      
    
    
      encode(envelope)



        
          
        

    

  


  

      

          @spec encode(map()) :: binary()


      



  



  
    
      
    
    
      envelope(sequence, session_id, type, payload, occurred_at)



        
          
        

    

  


  

      

          @spec envelope(non_neg_integer() | nil, String.t(), String.t(), map(), DateTime.t()) ::
  map()


      



  



  
    
      
    
    
      maximum_frame_bytes()



        
          
        

    

  


  

      

          @spec maximum_frame_bytes() :: pos_integer()


      


The largest client frame accepted, in bytes.

  



  
    
      
    
    
      parse_policy_level(name)



        
          
        

    

  


  

      

          @spec parse_policy_level(term()) :: {:ok, atom()} | :error


      



  



  
    
      
    
    
      policy_level_name(level)



        
          
        

    

  


  

      

          @spec policy_level_name(atom()) :: String.t()


      



  



  
    
      
    
    
      server_event_types()



        
          
        

    

  


  

      

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


      


The names of every event the server sends.

  


        

      


  

  
    
    Mead.Deck.Interaction - mead v0.1.1
    
    

    


  
  

    
Mead.Deck.Interaction 
    



      
The Mead.Router.Interaction of a deck turn: every question and every progress report is a call
into the Mead.Deck.Channel of the session, which owns the policy, the event log and the clock.
The context is %{channel: pid, turn_id: String.t()}. request_permission/2 returns only when
the channel has an answer, however long that takes (the channel's own deadline ends the wait),
so the calls use an infinite timeout. A channel that is gone takes the turn down with it, which
is right: the session it belongs to is gone too.

      




  

  
    
    Mead.Deck.Plug - mead v0.1.1
    
    

    


  
  

    
Mead.Deck.Plug 
    



      
The HTTP side of the deck: the two routes under /deck.
	POST /deck/ticket - with the deck bearer token, creates a session (no body) or attaches to
one ({"session_id": "<uuid>"}: running, or stopped with a stored history that is resumed)
and answers {"ticket", "session_id", "expires_in_ms"}. The ticket is single use and short
lived, so the token never travels in a URL.
	GET /deck/socket?ticket=... - redeems the ticket and upgrades to a WebSocket served by
Mead.Deck.Socket.

Each check runs only if the previous ones passed: the route (404, or 405 with allow), the
bearer token on the ticket route (401, checked in constant time before the body is read), the
Origin header (403, the same rule and setting as MCP), then the request itself. Refusals are
{"error": "<reason>"} and never repeat a header, a ticket or a body. No cookies and no CORS
headers are set.
Options
	:configuration - the Mead.Deck.Configuration (required).
	:allowed_origins - exact Origin values accepted besides loopback; defaults to [].
	:session_options - options for the session a ticket creates or resumes (:handler,
:turn_timeout); defaults to the router as handler.
	:storage_directory - where the event logs live; defaults to the session storage directory.
	:tickets - the ticket table; defaults to Mead.Deck.Tickets.


      




  

  
    
    Mead.Deck.Socket - mead v0.1.1
    
    

    


  
  

    
Mead.Deck.Socket 
    



      
One WebSocket connection of the deck: a translator between frames and calls on the session's
Mead.Deck.Channel, which holds all the state, so a deck that reconnects finds it intact.
The first message must be session.resume; it attaches the socket to the channel, which answers
with the snapshot and replays what the deck missed. A socket that has not resumed within
resume_deadline_ms is closed (1008), and so is one whose first message is anything else. After
that, valid messages go to the channel and the channel's events come back as text frames.
A frame that is binary, too large, not JSON, not an object, of an unknown type or with an invalid
payload is ignored and logged by reason only, never by content. More than 20 of them in a minute
close the socket (1008). A heartbeat is sent every heartbeat_ms whatever the channel is doing,
so a long blocked turn does not look like a dead connection. The heartbeat is followed by a
WebSocket ping; any frame from the client, a pong included, counts as activity, and a socket
with none for idle_timeout_ms is closed (1001), so a silent client cannot hold it forever.

      




  

  
    
    Mead.Deck.Tickets - mead v0.1.1
    
    

    


  
  

    
Mead.Deck.Tickets 
    



      
Single-use tickets that turn an authenticated POST /deck/ticket into one WebSocket upgrade.
A ticket is 128 random bits, URL-safe, and lives in a public named ETS table owned by this
process. consume/2 is :ets.take/2, which is atomic, so two sockets presenting the same
ticket at the same instant cannot both win. Expired tickets are refused on consume and swept
periodically so abandoned ones do not accumulate. The ticket is a secret: it is never logged,
and the server state is the table name only, so :sys.get_state/1 shows none.

      


      
        Summary


  
    Functions
  


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        consume(server \\ __MODULE__, ticket)

      


    


    
      
        issue(server \\ __MODULE__, session_id, time_to_live_ms)

      


    


    
      
        size(server \\ __MODULE__)

      


        How many tickets are held, expired ones included until the next sweep.



    


    
      
        start_link(options)

      


    





      


      
        Functions


        


  
    
      
    
    
      child_spec(init_arg)



        
          
        

    

  


  

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

  



    

  
    
      
    
    
      consume(server \\ __MODULE__, ticket)



        
          
        

    

  


  

      

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


      



  



    

  
    
      
    
    
      issue(server \\ __MODULE__, session_id, time_to_live_ms)



        
          
        

    

  


  

      

          @spec issue(atom(), String.t(), pos_integer()) :: String.t()


      



  



    

  
    
      
    
    
      size(server \\ __MODULE__)



        
          
        

    

  


  

      

          @spec size(atom()) :: non_neg_integer()


      


How many tickets are held, expired ones included until the next sweep.

  



  
    
      
    
    
      start_link(options)



        
          
        

    

  


  


  


        

      


  

  
    
    Mead.Gateway - mead v0.1.1
    
    

    


  
  

    
Mead.Gateway 
    



      
The single plug behind the shared Bandit listener: it hands a request to the MCP plug or to the
deck plug by the first segment of its path.
	/deck and anything under it go to the deck plug, when there is one;
	everything else goes to the MCP plug, when there is one, so its own refusals (the JSON-RPC
404 for a path other than /mcp) stay byte for byte what they were before the deck existed;
	with no plug to answer, the reply is an empty 404.

Only the first segment selects a plug; the plugs do the rest of their own routing and refuse
what they do not serve. The options are mcp: and deck:, each nil or {module, options};
each plug's init/1 runs once, here.

      




  

  
    
    Mead.Ledger - mead v0.1.1
    
    

    


  
  

    
Mead.Ledger 
    



      
Ledger of what the router sends to providers, kept in memory and journaled to disk.
It listens to [:mead, :router, :route] and keeps:
	a counter row per session, dropped by forget/2 when the session is deleted;
	a counter row per {route, provider};
	a ring of the last 100 turns;
	a count of the events it could not read.

The process owns the two public ETS tables, so they live as long as it does. The :telemetry handler writes to them in the process that emitted the event, which keeps the ledger off the critical path of every conversation. Because :telemetry detaches a handler that raises, the handler never raises: an event it cannot read is counted as dropped.
With a storage directory (config :mead, :storage, directory: ..., or the :directory option) the handler also casts every event to the ledger, which appends it to ledger.journal (Mead.Ledger.JournalFile) in batches of up to 100 events or 50 milliseconds, with one sync per batch, and again when it stops. A turn never waits for the disk. At boot the ledger replays the journal into the tables before it attaches the handler. A crash of the whole VM loses the events still waiting for the next batch. Without a directory the ledger is memory only and receives no casts.
A counter row is {key, turns, failures, input_tokens, output_tokens, duration_ms}.

      


      
        Summary


  
    Functions
  


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        flush(ledger \\ __MODULE__)

      


        Writes the events that are pending now and returns :ok, or the error of the write.



    


    
      
        forget(session_id, ledger \\ __MODULE__)

      


        Forgets the aggregate of a session; the route totals keep what the session added.



    


    
      
        recent(limit, ledger \\ __MODULE__)

      


        Returns up to limit of the most recent turns, newest first; at most 100 are kept.



    


    
      
        route_totals(ledger \\ __MODULE__)

      


        Returns the totals per {route, provider}.



    


    
      
        session_totals(session_id, ledger \\ __MODULE__)

      


        Returns the totals of one session, or {:error, :not_found} if it was never seen.



    


    
      
        start_link(options \\ [])

      


        Starts the ledger.



    


    
      
        totals(ledger \\ __MODULE__)

      


        Returns the totals over every route, plus dropped, the events that could not be read.



    





      


      
        Functions


        


  
    
      
    
    
      child_spec(init_arg)



        
          
        

    

  


  

      

          @spec child_spec(keyword()) :: Supervisor.child_spec()


      


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

  



    

  
    
      
    
    
      flush(ledger \\ __MODULE__)



        
          
        

    

  


  

      

          @spec flush(GenServer.server()) :: :ok | {:error, term()}


      


Writes the events that are pending now and returns :ok, or the error of the write.
The ledger does this by itself within 50 milliseconds; this is for the caller that needs the journal to be current, such as a test.

  



    

  
    
      
    
    
      forget(session_id, ledger \\ __MODULE__)



        
          
        

    

  


  

      

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


      


Forgets the aggregate of a session; the route totals keep what the session added.

  



    

  
    
      
    
    
      recent(limit, ledger \\ __MODULE__)



        
          
        

    

  


  

      

          @spec recent(non_neg_integer(), GenServer.server()) :: [map()]


      


Returns up to limit of the most recent turns, newest first; at most 100 are kept.

  



    

  
    
      
    
    
      route_totals(ledger \\ __MODULE__)



        
          
        

    

  


  

      

          @spec route_totals(GenServer.server()) :: %{required({atom(), atom()}) => map()}


      


Returns the totals per {route, provider}.

  



    

  
    
      
    
    
      session_totals(session_id, ledger \\ __MODULE__)



        
          
        

    

  


  

      

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


      


Returns the totals of one session, or {:error, :not_found} if it was never seen.

  



    

  
    
      
    
    
      start_link(options \\ [])



        
          
        

    

  


  

      

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


      


Starts the ledger.
Options
	:name - registered name; defaults to Mead.Ledger.
	:event - the telemetry event to listen to; defaults to [:mead, :router, :route]. Tests
give each ledger its own event so they do not see each other's turns.
	:directory - where the journal lives, or nil for a ledger that is memory only; defaults
to Mead.Session.Store.directory/0.
	:journal_max_bytes - the journal size from which it is rewritten as a checkpoint; defaults
to Mead.Session.Store.ledger_journal_max_bytes/0.


  



    

  
    
      
    
    
      totals(ledger \\ __MODULE__)



        
          
        

    

  


  

      

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


      


Returns the totals over every route, plus dropped, the events that could not be read.

  


        

      


  

  
    
    Mead.Ledger.Journal - mead v0.1.1
    
    

    


  
  

    
Mead.Ledger.Journal 
    



      
The pure model of the ledger journal: the counter rows, the ring of the last 100 turns and the dropped count that a sequence of journal events adds up to.
The events are {:turn, entry}, with the map the ring holds, {:forget, session_id}, :dropped, and {:checkpoint, rows, ring}, which replaces everything before it with the whole state: every counter row, plus {:dropped, count} when it is above zero, and the ring entries oldest first. Replaying the events of a file rebuilds the numbers the ETS tables held. It also serves the rewrite of the file, which is built from the file itself and not from the tables: the tables may already hold an event whose journal record has not been written, and a checkpoint taken from them would count it twice.
A counter row is {key, turns, failures, input_tokens, output_tokens, duration_ms}, where the key is {:session, id} or {:route, route, provider}.

      


      
        Summary


  
    Types
  


    
      
        counter_row()

      


    


    
      
        entry()

      


    


    
      
        event()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        apply_event(model, arg2)

      


        Applies one event to the model.



    


    
      
        checkpoint(model)

      


        The checkpoint event that replays to this model.



    


    
      
        dropped(model)

      


        How many unreadable events the model has seen.



    


    
      
        increments(entry)

      


        What one turn adds to a counter row: turns, failures, input tokens, output tokens, ms.



    


    
      
        new()

      


        An empty model.



    


    
      
        operations(entry)

      


        The :ets.update_counter/4 operations that add one turn to a counter row.



    


    
      
        replay(events)

      


        Adds the events up, or {:error, :corrupt} at the first one nobody writes.



    


    
      
        ring_oldest_first(model)

      


        The ring entries, oldest first.



    


    
      
        rows(model)

      


        The counter rows of the model.



    





      


      
        Types


        


  
    
      
    
    
      counter_row()



        
          
        

    

  


  

      

          @type counter_row() ::
  {term(), non_neg_integer(), non_neg_integer(), non_neg_integer(),
   non_neg_integer(), non_neg_integer()}


      



  



  
    
      
    
    
      entry()



        
          
        

    

  


  

      

          @type entry() :: map()


      



  



  
    
      
    
    
      event()



        
          
        

    

  


  

      

          @type event() ::
  {:turn, entry()}
  | {:forget, String.t()}
  | :dropped
  | {:checkpoint, [counter_row() | {:dropped, pos_integer()}], [entry()]}


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Mead.Ledger.Journal{
  dropped: non_neg_integer(),
  ring: [entry()],
  rows: %{required(term()) => counter_row()}
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      apply_event(model, arg2)



        
          
        

    

  


  

      

          @spec apply_event(t(), event()) :: {:ok, t()} | :error


      


Applies one event to the model.

  



  
    
      
    
    
      checkpoint(model)



        
          
        

    

  


  

      

          @spec checkpoint(t()) :: event()


      


The checkpoint event that replays to this model.

  



  
    
      
    
    
      dropped(model)



        
          
        

    

  


  

      

          @spec dropped(t()) :: non_neg_integer()


      


How many unreadable events the model has seen.

  



  
    
      
    
    
      increments(entry)



        
          
        

    

  


  

      

          @spec increments(entry()) ::
  {1, 0 | 1, non_neg_integer(), non_neg_integer(), non_neg_integer()}


      


What one turn adds to a counter row: turns, failures, input tokens, output tokens, ms.

  



  
    
      
    
    
      new()



        
          
        

    

  


  

      

          @spec new() :: t()


      


An empty model.

  



  
    
      
    
    
      operations(entry)



        
          
        

    

  


  

      

          @spec operations(entry()) :: [{pos_integer(), non_neg_integer()}]


      


The :ets.update_counter/4 operations that add one turn to a counter row.

  



  
    
      
    
    
      replay(events)



        
          
        

    

  


  

      

          @spec replay([event()]) :: {:ok, t()} | {:error, :corrupt}


      


Adds the events up, or {:error, :corrupt} at the first one nobody writes.

  



  
    
      
    
    
      ring_oldest_first(model)



        
          
        

    

  


  

      

          @spec ring_oldest_first(t()) :: [entry()]


      


The ring entries, oldest first.

  



  
    
      
    
    
      rows(model)



        
          
        

    

  


  

      

          @spec rows(t()) :: [counter_row()]


      


The counter rows of the model.

  


        

      


  

  
    
    Mead.Ledger.JournalFile - mead v0.1.1
    
    

    


  
  

    
Mead.Ledger.JournalFile 
    



      
The file side of the ledger journal: ledger.journal in the storage directory, a sequence of Mead.Session.Record records, each one Mead.Ledger.Journal event.
read/1 has no side effect. load/1 is what the ledger does at boot: it cuts a torn last record off the file, so that the next append does not land behind garbage, and it moves a file that is damaged anywhere else to ledger.journal.corrupt and starts empty, because the ledger is diagnostic and a damaged file must not stop the application. The name has no UUID shape, so Mead.Session.Store.list/1 never mistakes the file for a conversation.

      


      
        Summary


  
    Functions
  


    
      
        append(directory, events)

      


        Appends the events with one write and one sync, creating the directory and the file on first use. A failed write is rolled back to the size the file had before it.



    


    
      
        load(directory)

      


        Reads the journal for the boot of the ledger, recovering from whatever it finds.



    


    
      
        path(directory)

      


        The path of the journal in directory.



    


    
      
        read(directory)

      


        Reads the journal into a model, without touching the file.



    


    
      
        rewrite(directory, model)

      


        Replaces the journal with one checkpoint record of model, written to ledger.journal.tmp, synced and renamed over the journal, so a crash leaves the old file or the new one. A failure leaves the journal as it was and removes the temporary file.



    


    
      
        size(directory)

      


        The size of the journal in bytes, or zero when it does not exist.



    





      


      
        Functions


        


  
    
      
    
    
      append(directory, events)



        
          
        

    

  


  

      

          @spec append(String.t(), [Mead.Ledger.Journal.event()]) :: :ok | {:error, term()}


      


Appends the events with one write and one sync, creating the directory and the file on first use. A failed write is rolled back to the size the file had before it.

  



  
    
      
    
    
      load(directory)



        
          
        

    

  


  

      

          @spec load(String.t()) :: Mead.Ledger.Journal.t()


      


Reads the journal for the boot of the ledger, recovering from whatever it finds.

  



  
    
      
    
    
      path(directory)



        
          
        

    

  


  

      

          @spec path(String.t()) :: Path.t()


      


The path of the journal in directory.

  



  
    
      
    
    
      read(directory)



        
          
        

    

  


  

      

          @spec read(String.t()) ::
  {:ok, Mead.Ledger.Journal.t(), non_neg_integer(), :clean | :torn}
  | {:error, :corrupt | {:persistence, term()}}


      


Reads the journal into a model, without touching the file.
Returns the model, the size of the valid prefix, and whether the file ended in a torn tail. An absent file is an empty model.

  



  
    
      
    
    
      rewrite(directory, model)



        
          
        

    

  


  

      

          @spec rewrite(String.t(), Mead.Ledger.Journal.t()) :: :ok | {:error, term()}


      


Replaces the journal with one checkpoint record of model, written to ledger.journal.tmp, synced and renamed over the journal, so a crash leaves the old file or the new one. A failure leaves the journal as it was and removes the temporary file.

  



  
    
      
    
    
      size(directory)



        
          
        

    

  


  

      

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


      


The size of the journal in bytes, or zero when it does not exist.

  


        

      


  

  
    
    Mead.MCP.Catalog - mead v0.1.1
    
    

    


  
  

    
Mead.MCP.Catalog 
    



      
The tools the connected MCP servers offer, plus the normalized server configuration, in an ETS
table any process can read.
The process owns the table and is the only writer. A connection registers its tools after the
handshake, and the catalog monitors that connection, so a connection that is killed without
running terminate/2 still loses its tools. A server re-registered by a newer connection keeps
the new rows when the old connection's death is noticed afterwards.
The configuration lives here so that Mead.MCP.Hub can ask the policy for a decision with one
read and no call.

      


      
        Summary


  
    Types
  


    
      
        tool()

      


    





  
    Functions
  


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        register(catalog, server, owner, tools)

      


    


    
      
        snapshot(catalog)

      


    


    
      
        start_link(options)

      


    


    
      
        unregister(catalog, server)

      


    





      


      
        Types


        


  
    
      
    
    
      tool()



        
          
        

    

  


  

      

          @type tool() :: %{
  name: String.t(),
  description: String.t() | nil,
  input_schema: map()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      child_spec(init_arg)



        
          
        

    

  


  

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

  



  
    
      
    
    
      register(catalog, server, owner, tools)



        
          
        

    

  


  

      

          @spec register(atom(), atom(), pid(), [tool()]) :: :ok


      



  



  
    
      
    
    
      snapshot(catalog)



        
          
        

    

  


  

      

          @spec snapshot(atom()) :: {:ok, [map()], [map()]} | :unavailable


      



  



  
    
      
    
    
      start_link(options)



        
          
        

    

  


  

      

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


      



  



  
    
      
    
    
      unregister(catalog, server)



        
          
        

    

  


  

      

          @spec unregister(atom(), atom()) :: :ok


      



  


        

      


  

  
    
    Mead.MCP.Configuration - mead v0.1.1
    
    

    


  
  

    
Mead.MCP.Configuration 
    



      
Validates and normalizes the MCP servers configured under config :mead, :mcp, servers: [...].
config :mead, :mcp,
  servers: [
    filesystem: [
      transport: {:stdio, command: "npx", arguments: ["-y", "@modelcontextprotocol/server-filesystem", "/data"]},
      tools: [read_text_file: :read, write_file: :effect]
    ],
    remote: [
      transport: {:http, url: "https://example.com/mcp", headers: [{"authorization", "Bearer ..."}]},
      tools: [search: :read]
    ]
  ]
The class of a tool (:read or :effect) is declared here and nowhere else; the hub never
trusts what a server says about itself. A tool the server offers that is not listed here does
not exist for the model. A server name may hold letters, digits, and hyphens but no underscore,
so the first __ of server__tool always splits the model-facing name.
Validation is strict on purpose: an unknown option is almost always a typo, and a typo in a
permission list silently denies or, worse, mis-grants. Reasons name keys, never values, so a
header carrying a credential cannot reach a log through an error.
A listed tool must also be one the model can be shown: server__tool may hold letters, digits,
underscores, and hyphens, and be at most 64 characters. A name outside that would be hidden
without a word, so it is refused here.
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    Types
  


    
      
        server()

      


    


    
      
        transport()

      


    





  
    Functions
  


    
      
        validate(servers)

      


    





      


      
        Types


        


  
    
      
    
    
      server()



        
          
        

    

  


  

      

          @type server() :: %{
  name: atom(),
  transport: transport(),
  tools: %{required(String.t()) => :read | :effect}
}


      



  



  
    
      
    
    
      transport()



        
          
        

    

  


  

      

          @type transport() ::
  {:stdio, command: String.t(), arguments: [String.t()]}
  | {:http, url: String.t(), headers: [{String.t(), String.t()}]}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      validate(servers)



        
          
        

    

  


  

      

          @spec validate(term()) :: {:ok, [server()]} | {:error, term()}


      



  


        

      


  

  
    
    Mead.MCP.Connection - mead v0.1.1
    
    

    


  
  

    
Mead.MCP.Connection 
    



      
One process per configured MCP server. It owns a transport, performs the MCP handshake, keeps
the server's tools published in Mead.MCP.Catalog, and carries tool calls.
Lifecycle
:disconnected -> :initializing -> :listing -> :ready. When the transport cannot start,
closes, dies, the handshake does not finish in :handshake_timeout, or a tool refresh does not
finish in :refresh_timeout (which defaults to the handshake timeout), the connection does not
crash: it removes its tools from the catalog, fails every pending caller with
{:error, :connection_lost}, stops the transport, and tries again after the next delay of
:reconnect_delays (the last one repeats). A missing command or a server that is down therefore
costs one retry per delay and never becomes a restart loop that could take the application down.
Only messages from the current transport are honoured: a late message from a replaced one is
ignored. The connection traps exits so that a transport that dies is an ordinary event.
Calls are carried by call_tool/5; each pending call monitors its caller and has its own timer.

      


      
        Summary


  
    Functions
  


    
      
        call_tool(registry, server, tool, arguments, timeout)

      


    


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        start_link(options)

      


    





      


      
        Functions


        


  
    
      
    
    
      call_tool(registry, server, tool, arguments, timeout)



        
          
        

    

  


  

      

          @spec call_tool(atom(), atom(), String.t(), map(), pos_integer()) ::
  {:ok, %{content: String.t(), is_error: boolean()}} | {:error, term()}


      



  



  
    
      
    
    
      child_spec(init_arg)



        
          
        

    

  


  

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

  



  
    
      
    
    
      start_link(options)



        
          
        

    

  


  

      

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


      



  


        

      


  

  
    
    Mead.MCP.Hub - mead v0.1.1
    
    

    


  
  

    
Mead.MCP.Hub 
    



      
The client side of MCP for the runtime: a supervisor that keeps one Mead.MCP.Connection per
configured server, and the two functions the router uses, tools_for/2 and call_tool/4.
The hub is not a process every call goes through. It starts a Registry and a
Mead.MCP.Catalog, then the connections, under :rest_for_one; a call looks up the connection
and talks to it directly, so sessions never queue behind each other. It comes after the
session pool in Mead.Supervisor, so a crash here restarts the hub and the MCP server after it,
and nothing before it.
Configuration is read from config :mead, :mcp, servers: [...] (see
Mead.MCP.Configuration) and validated when the hub starts: an invalid one stops the
application at boot with a message instead of silently granting or denying the wrong tools.
tools_for/2 shows the model what the policy allows for the turn. call_tool/4 authorizes the
name again before any server is contacted, so a tool the model was not shown can never run.
Both answer safely when the hub is not running: no tools, and {:error, :hub_unavailable}.
The :transports, :reconnect_delays, and :handshake_timeout options exist for tests.

      


      
        Summary


  
    Functions
  


    
      
        call_tool(name, arguments, options, hub \\ __MODULE__)

      


    


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        describe_tool(name, options, hub \\ __MODULE__)

      


        What call_tool/4 would run for name, without running it: the server, the tool and its class.
The router needs the class to ask permission before the call. Fails like call_tool/4 does for a
name that is unknown or not allowed in this turn.



    


    
      
        start_link(options \\ [])

      


    


    
      
        tools_for(options, hub \\ __MODULE__)

      


    





      


      
        Functions


        


    

  
    
      
    
    
      call_tool(name, arguments, options, hub \\ __MODULE__)



        
          
        

    

  


  

      

          @spec call_tool(term(), term(), keyword(), atom()) ::
  {:ok, %{content: String.t(), is_error: boolean()}} | {:error, term()}


      



  



  
    
      
    
    
      child_spec(init_arg)



        
          
        

    

  


  

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

  



    

  
    
      
    
    
      describe_tool(name, options, hub \\ __MODULE__)



        
          
        

    

  


  

      

          @spec describe_tool(term(), keyword(), atom()) ::
  {:ok, %{server: atom(), tool: String.t(), class: Mead.MCP.Policy.class()}}
  | {:error, term()}


      


What call_tool/4 would run for name, without running it: the server, the tool and its class.
The router needs the class to ask permission before the call. Fails like call_tool/4 does for a
name that is unknown or not allowed in this turn.

  



    

  
    
      
    
    
      start_link(options \\ [])



        
          
        

    

  


  

      

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


      



  



    

  
    
      
    
    
      tools_for(options, hub \\ __MODULE__)



        
          
        

    

  


  

      

          @spec tools_for(keyword(), atom()) :: [
  %{name: String.t(), description: String.t() | nil, input_schema: map()}
]


      



  


        

      


  

  
    
    Mead.MCP.Policy - mead v0.1.1
    
    

    


  
  

    
Mead.MCP.Policy 
    



      
Decides which tools the model sees and whether a named call may run. Pure: it reads no process
and asks no server.
The inputs are the catalog entries (what the connected servers offer), the normalized servers
of Mead.MCP.Configuration (what the operator allowed, with a class per tool), and the options
of the turn. A tool is visible only if the server offers it, the configuration lists it, and its
class is allowed for this turn: :read always, :effect only with tools: :effect. Any other
value of tools: is the default, because an unclear request must not widen access.
What a server says about itself, such as an annotation that a tool is read-only, is never
consulted. The model sees server__tool; the first __ splits it, which is unambiguous because
a configured server name has no underscore.
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        class()

      


    





  
    Functions
  


    
      
        authorize(model_name, entries, servers, options)

      


    


    
      
        model_name_valid?(server_name, tool)

      


        Whether server__tool is a name the model can be shown. A tool whose name fails this is never
visible, so the configuration refuses it at boot instead of hiding it without a word.



    


    
      
        visible_tools(entries, servers, options)

      


    





      


      
        Types


        


  
    
      
    
    
      class()



        
          
        

    

  


  

      

          @type class() :: :read | :effect


      



  


        

      

      
        Functions


        


  
    
      
    
    
      authorize(model_name, entries, servers, options)



        
          
        

    

  


  

      

          @spec authorize(term(), [map()], [map()], keyword()) ::
  {:ok, %{server: atom(), tool: String.t(), class: class()}}
  | {:error, :unknown_tool | :not_allowed}


      



  



  
    
      
    
    
      model_name_valid?(server_name, tool)



        
          
        

    

  


  

      

          @spec model_name_valid?(atom(), String.t()) :: boolean()


      


Whether server__tool is a name the model can be shown. A tool whose name fails this is never
visible, so the configuration refuses it at boot instead of hiding it without a word.

  



  
    
      
    
    
      visible_tools(entries, servers, options)



        
          
        

    

  


  

      

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


      



  


        

      


  

  
    
    Mead.MCP.Protocol - mead v0.1.1
    
    

    


  
  

    
Mead.MCP.Protocol 
    



      
Pure JSON-RPC 2.0 codec for the slice of MCP that mead speaks as a client: initialize,
notifications/initialized, tools/list, and tools/call.
Encoders return one-line JSON binaries (the JSON encoder escapes newlines inside strings), so a
stdio transport can frame messages with a trailing newline. decode/1 never raises.
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        decoded()

      


    


    
      
        request_id()

      


    





  
    Functions
  


    
      
        call_tool_request(id, name, arguments)

      


    


    
      
        cancelled_notification(id, reason)

      


        Tells the server that nobody waits for the answer to request id any more.



    


    
      
        decode(input)

      


    


    
      
        error_response(id, code, message)

      


    


    
      
        initialize_request(id)

      


    


    
      
        initialized_notification()

      


    


    
      
        list_tools_request(id, cursor \\ nil)

      


    


    
      
        protocol_version()

      


        The one protocol version this client negotiates.



    


    
      
        result_response(id, result)

      


    


    
      
        supported_version?(version)
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      decoded()



        
          
        

    

  


  

      

          @type decoded() ::
  {:response, request_id(), map()}
  | {:error_response, request_id(),
     %{code: integer(), message: String.t(), data: term()}}
  | {:request, request_id(), String.t(), map()}
  | {:notification, String.t(), map()}
  | {:invalid,
     :not_binary
     | :malformed_json
     | :not_jsonrpc
     | :result_and_error
     | :unrecognized}


      



  



  
    
      
    
    
      request_id()



        
          
        

    

  


  

      

          @type request_id() :: integer() | String.t()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      call_tool_request(id, name, arguments)



        
          
        

    

  


  

      

          @spec call_tool_request(request_id(), String.t(), map()) :: binary()


      



  



  
    
      
    
    
      cancelled_notification(id, reason)



        
          
        

    

  


  

      

          @spec cancelled_notification(request_id(), String.t()) :: binary()


      


Tells the server that nobody waits for the answer to request id any more.

  



  
    
      
    
    
      decode(input)



        
          
        

    

  


  

      

          @spec decode(term()) :: decoded()


      



  



  
    
      
    
    
      error_response(id, code, message)



        
          
        

    

  


  

      

          @spec error_response(request_id() | nil, integer(), String.t()) :: binary()


      



  



  
    
      
    
    
      initialize_request(id)



        
          
        

    

  


  

      

          @spec initialize_request(request_id()) :: binary()


      



  



  
    
      
    
    
      initialized_notification()



        
          
        

    

  


  

      

          @spec initialized_notification() :: binary()


      



  



    

  
    
      
    
    
      list_tools_request(id, cursor \\ nil)



        
          
        

    

  


  

      

          @spec list_tools_request(request_id(), String.t() | nil) :: binary()


      



  



  
    
      
    
    
      protocol_version()



        
          
        

    

  


  

      

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


      


The one protocol version this client negotiates.

  



  
    
      
    
    
      result_response(id, result)



        
          
        

    

  


  

      

          @spec result_response(request_id(), map()) :: binary()


      



  



  
    
      
    
    
      supported_version?(version)



        
          
        

    

  


  

      

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


      



  


        

      


  

  
    
    Mead.MCP.Server - mead v0.1.1
    
    

    


  
  

    
Mead.MCP.Server 
    



      
The server side of MCP: an HTTP listener that lets a client with the configured token drive
sessions as tools (see Mead.MCP.Server.Tools). The last child of the root supervisor.
Configured by config :mead, :mcp_server (see Mead.MCP.Server.Configuration). Without a
:token it starts nothing and logs one info line, so a runtime that was never set up for it
opens no port. An invalid setting stops the application at boot with a message that names the
setting and never contains the token.
The listener is a Bandit instance running Mead.Gateway, which serves Mead.MCP.Server.Plug
when :mcp_server has a token and Mead.Deck.Plug when :deck has one (the deck reuses the
:allowed_origins of :mcp_server), and starts when either does. It is supervised
:one_for_one, so a listener that dies is started again without touching the hub or the
sessions. A port that is already taken stops the start, loudly, as any other boot error.
Tests start their own server with :settings, :deck_settings (replacing the application
environment) and :deck_options (extra options for Mead.Deck.Plug, such as the session
handler).

      


      
        Summary


  
    Functions
  


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        port(server \\ __MODULE__)

      


        The port the listener is bound to, which is what a test that asked for port 0 needs to know.
:error when the server has no listener or is not running.



    


    
      
        start_link(options \\ [])

      


    





      


      
        Functions


        


  
    
      
    
    
      child_spec(init_arg)



        
          
        

    

  


  

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

  



    

  
    
      
    
    
      port(server \\ __MODULE__)



        
          
        

    

  


  

      

          @spec port(Supervisor.supervisor()) :: {:ok, :inet.port_number()} | :error


      


The port the listener is bound to, which is what a test that asked for port 0 needs to know.
:error when the server has no listener or is not running.

  



    

  
    
      
    
    
      start_link(options \\ [])



        
          
        

    

  


  

      

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


      



  


        

      


  

  
    
    Mead.MCP.Server.Configuration - mead v0.1.1
    
    

    


  
  

    
Mead.MCP.Server.Configuration 
    



      
Reads and validates config :mead, :mcp_server.
Pure: it starts nothing and reads no application environment itself; Mead.MCP.Server hands
it the settings. Without a :token the server is :disabled. Any other problem is an error
whose message names the setting and never contains the token or any other value.
The struct keeps a SHA-256 digest of the token, not the token, and its Inspect omits even
the digest, so the listener options that carry the struct leak nothing into a crash report or
:sys.get_status/1. Hashing both sides before comparing also gives secure_compare/2 two
binaries of equal length whatever the client sent.
Settings
	:token - the bearer token clients must present (a non-empty string; required to enable
the server).
	:port - 0..65535; defaults to 4040. Tests use 0 and ask the listener for its port.
	:address - an IPv4 tuple; defaults to loopback {127, 0, 0, 1}.
	:allow_effect - whether tools: "effect" is honoured; defaults to false.
	:allowed_origins - exact Origin values accepted besides loopback; defaults to [].
	:maximum_connections - how many connections the listener serves at once, rounded up to a
multiple of 10 from 10 on; a connection over the limit is closed after about a second
without room. A positive integer; defaults to 250.
	:certfile and :keyfile - paths to a PEM certificate chain and its private key. Both
together make the listener speak HTTPS (and WSS for the deck); either alone is an error;
without them it speaks plain HTTP. The files are not read here, only the shape is checked,
so a missing file stops the listener at boot with the TLS library's own message.


      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        listener(settings)

      


        Reads only the listener settings (:port, :address, :allowed_origins,
:maximum_connections), which are valid with or without a token, so the shared listener can
start for the deck alone. The deck applies the same Origin rule as MCP.



    


    
      
        load(settings)

      


    


    
      
        token_matches?(configuration, presented)

      


        Whether presented is the configured token, compared in constant time.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Mead.MCP.Server.Configuration{
  address: :inet.ip4_address(),
  allow_effect: boolean(),
  allowed_origins: [String.t()],
  maximum_connections: pos_integer(),
  port: 0..65535,
  token_digest: binary()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      listener(settings)



        
          
        

    

  


  

      

          @spec listener(term()) ::
  {:ok,
   %{
     port: 0..65535,
     address: :inet.ip4_address(),
     allowed_origins: [String.t()],
     maximum_connections: pos_integer(),
     tls: nil | [certfile: Path.t(), keyfile: Path.t()]
   }}
  | {:error, String.t()}


      


Reads only the listener settings (:port, :address, :allowed_origins,
:maximum_connections), which are valid with or without a token, so the shared listener can
start for the deck alone. The deck applies the same Origin rule as MCP.

  



  
    
      
    
    
      load(settings)



        
          
        

    

  


  

      

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


      



  



  
    
      
    
    
      token_matches?(configuration, presented)



        
          
        

    

  


  

      

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


      


Whether presented is the configured token, compared in constant time.

  


        

      


  

  
    
    Mead.MCP.Server.Dispatcher - mead v0.1.1
    
    

    


  
  

    
Mead.MCP.Server.Dispatcher 
    



      
Turns one decoded JSON-RPC message into the server's answer. Pure apart from the tools it
calls: no HTTP, no process of its own, so every protocol rule is testable without a network.
It receives what Mead.MCP.Protocol.decode/1 returns, minus {:invalid, _}, which the Plug
refuses before dispatching. A request gets {:reply, binary} (one line of JSON); a
notification, or a response a client sends back, gets :no_reply.
Protocol faults are JSON-RPC errors: -32601 for an unknown method and -32602 for params of
the wrong type or an unknown tool. A tool that fails while running is not a protocol fault; it
is a result with isError: true.

      


      
        Summary


  
    Types
  


    
      
        context()

      


    





  
    Functions
  


    
      
        dispatch(arg, context)

      


    





      


      
        Types


        


  
    
      
    
    
      context()



        
          
        

    

  


  

      

          @type context() :: %{allow_effect: boolean()}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      dispatch(arg, context)



        
          
        

    

  


  

      

          @spec dispatch(Mead.MCP.Protocol.decoded(), context()) ::
  {:reply, binary()} | :no_reply


      



  


        

      


  

  
    
    Mead.MCP.Server.Plug - mead v0.1.1
    
    

    


  
  

    
Mead.MCP.Server.Plug 
    



      
The HTTP side of the MCP server: POST /mcp, one JSON-RPC message per request.
Each check runs only if the previous ones passed, and the first failure answers and halts:
	the route: any path but /mcp is 404, any method but POST is 405 with allow: POST
(the server has no event stream to offer);
	the bearer token (401, www-authenticate: Bearer), compared in constant time and checked
before the body is read, so an unauthenticated client makes the server read nothing;
	the Origin header, when present: loopback or listed in allowed_origins, else 403.
This is the protection against DNS rebinding that the MCP specification asks for;
	the content type: application/json, else 415;
	the body: at most 1 MiB, else 413;
	decoding: text that is not JSON is 400 with -32700; JSON that is not a request,
notification, or response (a batch included) is 400 with -32600.

Every refusal is a JSON-RPC error with "id": null. A message that decodes is handed to the
dispatcher: a reply is 200 with one JSON object, no reply is 202 with an empty body. A bug in
the dispatcher becomes a generic 500; only the exception module is logged, because a crash
report of a request process can print the whole connection, Authorization header included.
No cookies and no CORS headers are ever set.
Options
	:configuration - the Mead.MCP.Server.Configuration (required).
	:dispatcher - a module with dispatch/2; defaults to Mead.MCP.Server.Dispatcher, and is
only replaced by tests.


      




  

  
    
    Mead.MCP.Server.Tools - mead v0.1.1
    
    

    


  
  

    
Mead.MCP.Server.Tools 
    



      
The nine tools the MCP server offers: start_session, submit_turn, history,
stop_session, resume_session, delete_session, list_sessions, compact_session, and
usage. They are the only code of the server that touches the runtime, and they do it only through the
public Mead API.
A tool never raises for what a client can send. Arguments of the wrong type come back as
{:error, {:invalid_params, message}}, which the dispatcher turns into a JSON-RPC error.
What goes wrong while the tool runs (an unknown session, a failed turn, a timeout) comes back
as an ordinary result with "isError" => true and a short fixed message: no stack trace, no
provider text, no internal term.
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        context()

      


    





  
    Functions
  


    
      
        call(arg1, arguments, context)

      


    


    
      
        definitions()
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      context()



        
          
        

    

  


  

      

          @type context() :: %{allow_effect: boolean()}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      call(arg1, arguments, context)



        
          
        

    

  


  

      

          @spec call(term(), map(), context()) ::
  {:ok, map()}
  | {:error, :unknown_tool}
  | {:error, {:invalid_params, String.t()}}


      



  



  
    
      
    
    
      definitions()



        
          
        

    

  


  

      

          @spec definitions() :: [map()]


      



  


        

      


  

  
    
    Mead.MCP.Transport - mead v0.1.1
    
    

    


  
  

    
Mead.MCP.Transport behaviour
    



      
Behaviour for the pipe between a Mead.MCP.Connection and one MCP server.
A transport is a process started by, and linked to, its owner (the connection). It moves opaque
binaries, one JSON message each, and knows nothing about MCP. It tells the owner what happened
with plain messages:
	{:mcp_message, transport, binary} - one complete message arrived from the server.
	{:mcp_closed, transport, reason} - the pipe is gone and the transport is shutting down.
	{:mcp_send_failed, transport, id, reason} - the message sent with that id (or nil for
a notification) could not be delivered or answered at the transport level.

A transport never raises to its owner for an expected failure. When the owner dies, the
transport must release whatever it holds, including an operating-system process.

      


      
        Summary


  
    Callbacks
  


    
      
        send_message(transport, id, message)

      


    


    
      
        start_link(options, owner)

      


    





      


      
        Callbacks


        


  
    
      
    
    
      send_message(transport, id, message)



        
          
        

    

  


  

      

          @callback send_message(transport :: pid(), id :: integer() | nil, message :: binary()) ::
  :ok | {:error, term()}


      



  



  
    
      
    
    
      start_link(options, owner)



        
          
        

    

  


  

      

          @callback start_link(options :: keyword(), owner :: pid()) :: GenServer.on_start()


      



  


        

      


  

  
    
    Mead.MCP.Transport.Http - mead v0.1.1
    
    

    


  
  

    
Mead.MCP.Transport.Http 
    



      
The Streamable HTTP transport of MCP: every message is a POST, and the answer is either one
JSON body or an event stream that ends with the answer.
Options
	:url - http:// or https:// endpoint (required).
	:headers - a list of {name, value} binaries sent on every request, for credentials.
	:receive_timeout - milliseconds to wait for an answer; defaults to 30 000.
	:req_options - extra options merged into every Req request, used by tests to stub the
network.

Each POST runs in its own task, so a slow answer never blocks another request. The whole
response is read before it is decoded, which is why no incremental delivery is needed from
Req. The server may assign a session id in the mcp-session-id header; it is echoed on every
later request, and a 404 after a session was assigned means the session expired, which closes
the transport so the connection starts over.
Not verified against a real remote server: only against a Plug double. Reasons never contain
the configured headers.
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        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.
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      child_spec(init_arg)



        
          
        

    

  


  

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

  


        

      


  

  
    
    Mead.MCP.Transport.Stdio - mead v0.1.1
    
    

    


  
  

    
Mead.MCP.Transport.Stdio 
    



      
Runs an MCP server as a child process and talks to it over its standard input and output, one
JSON message per line.
Options
	:command - the executable, looked up on the PATH (required).
	:arguments - a list of binaries; defaults to [].
	:maximum_message_bytes - the longest message accepted; defaults to 4 MiB. A longer one
closes the transport with :message_too_large instead of growing without bound.
	:exit_grace_milliseconds - how long a child gets to leave after its stdin closes before it
is sent SIGTERM; defaults to 1 000. A child that is still alive 500 ms after SIGTERM
receives SIGKILL.

The child's standard error is not read: it goes to the terminal of the Erlang VM, which keeps
the progress chatter that tools such as npx print out of the protocol stream.
Port.close/1 does not end the child, so stopping this transport closes stdin (which makes a
well-behaved server exit) and then signals the child that stays. A server started through a
wrapper such as npx may leave a grandchild that shares the wrapper's stdin and ends with it;
a grandchild that ignores stdin closing is not tracked.

      


      
        Summary


  
    Functions
  


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.
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      child_spec(init_arg)



        
          
        

    

  


  

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

  


        

      


  

  
    
    Mead.Origin - mead v0.1.1
    
    

    


  
  

    
Mead.Origin 
    



      
The Origin rule of every HTTP surface of the runtime: protection against DNS rebinding and
cross-site WebSocket hijacking.
A request without an Origin header (a native client) passes. One with exactly one value passes
when that value is a loopback origin or is listed in the allowed origins; anything else, several
values included, is refused.

      


      
        Summary


  
    Functions
  


    
      
        check(conn, allowed_origins)
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      check(conn, allowed_origins)



        
          
        

    

  


  

      

          @spec check(Plug.Conn.t(), [String.t()]) :: :ok | :forbidden


      



  


        

      


  

  
    
    Mead.Provider - mead v0.1.1
    
    

    


  
  

    
Mead.Provider behaviour
    



      
Behaviour for a model backend that completes a conversation.
A provider receives the conversation as a list of messages and returns the text of the reply
together with the token usage, which the token ledger will consume. Failures are returned, not
raised, as a normalized reason.
A provider may also export converse/3, which lets the model call tools; see that callback.

      


      
        Summary


  
    Types
  


    
      
        block()

      


    


    
      
        message()

      


    


    
      
        reason()

      


    


    
      
        tool()

      


    


    
      
        usage()

      


    





  
    Callbacks
  


    
      
        complete(messages, options)

      


    


    
      
        converse(messages, tools, options)

      


        Like complete/2, but the model may ask for tools. It returns the blocks of the answer and why
the model stopped: :tool_use means the blocks include tool_use blocks whose results the
caller must send back in a following call, and :max_tokens means the token limit cut the answer
off. Optional: a provider without it is never given tools.



    


    
      
        converse_stream(messages, tools, options, on_delta)

      


        Like converse/3, but the answer streams: on_delta is called with each fragment of text as it
arrives, in order, and the return value is the same as converse/3 would give for the same
content. The fragments are a preview; only the return value is the answer. If the stream fails
midway the error is returned and the fragments already delivered stay delivered. Optional.



    





      


      
        Types


        


  
    
      
    
    
      block()



        
          
        

    

  


  

      

          @type block() ::
  %{type: :text, text: String.t()}
  | %{type: :tool_use, id: String.t(), name: String.t(), input: map()}
  | %{
      type: :tool_result,
      tool_use_id: String.t(),
      content: String.t(),
      is_error: boolean()
    }


      



  



  
    
      
    
    
      message()



        
          
        

    

  


  

      

          @type message() :: %{role: :user | :assistant, content: String.t() | [block()]}


      



  



  
    
      
    
    
      reason()



        
          
        

    

  


  

      

          @type reason() ::
  :missing_api_key
  | :timeout
  | :malformed_response
  | :invalid_options
  | :tools_unsupported
  | {:http_status, pos_integer()}
  | {:transport, term()}


      



  



  
    
      
    
    
      tool()



        
          
        

    

  


  

      

          @type tool() :: %{
  name: String.t(),
  description: String.t() | nil,
  input_schema: map()
}


      



  



  
    
      
    
    
      usage()



        
          
        

    

  


  

      

          @type usage() :: %{input_tokens: non_neg_integer(), output_tokens: non_neg_integer()}


      



  


        

      

      
        Callbacks


        


  
    
      
    
    
      complete(messages, options)



        
          
        

    

  


  

      

          @callback complete(messages :: [message()], options :: keyword()) ::
  {:ok, %{text: String.t(), usage: usage()}} | {:error, reason()}


      



  



  
    
      
    
    
      converse(messages, tools, options)


        (optional)


        
          
        

    

  


  

      

          @callback converse(messages :: [message()], tools :: [tool()], options :: keyword()) ::
  {:ok,
   %{
     content: [block()],
     stop_reason: :end_turn | :tool_use | :max_tokens,
     usage: usage()
   }}
  | {:error, reason()}


      


Like complete/2, but the model may ask for tools. It returns the blocks of the answer and why
the model stopped: :tool_use means the blocks include tool_use blocks whose results the
caller must send back in a following call, and :max_tokens means the token limit cut the answer
off. Optional: a provider without it is never given tools.

  



  
    
      
    
    
      converse_stream(messages, tools, options, on_delta)


        (optional)


        
          
        

    

  


  

      

          @callback converse_stream(
  messages :: [message()],
  tools :: [tool()],
  options :: keyword(),
  on_delta :: (String.t() -> any())
) ::
  {:ok,
   %{
     content: [block()],
     stop_reason: :end_turn | :tool_use | :max_tokens,
     usage: usage()
   }}
  | {:error, reason()}


      


Like converse/3, but the answer streams: on_delta is called with each fragment of text as it
arrives, in order, and the return value is the same as converse/3 would give for the same
content. The fragments are a preview; only the return value is the answer. If the stream fails
midway the error is returned and the fragments already delivered stay delivered. Optional.

  


        

      


  

  
    
    Mead.Provider.Anthropic - mead v0.1.1
    
    

    


  
  

    
Mead.Provider.Anthropic 
    



      
Mead.Provider backed by the Anthropic Messages API.
Options
	:model - model identifier; defaults to "claude-sonnet-5-5".
	:max_tokens - upper bound on the reply length; defaults to 1024.
	:api_key - the key itself. When absent, the key is read from :api_key_file.
	:api_key_file - a NAME=value file holding ANTHROPIC_API_KEY; defaults to
~/.config/anthropic/api.env.
	:receive_timeout - milliseconds to wait for the reply; defaults to 25 seconds, below the
default turn timeout so a slow provider reports its own reason first.
	:maximum_retry_delay - milliseconds; the longest wait before a retry, even when the server
asks for more with retry-after; defaults to 2 seconds.
	:req_options - extra options merged into the Req request, used by tests to stub the
network.

converse_stream/4 is converse/3 over server-sent events: it calls on_delta with each text fragment as it arrives and returns the same result, built by the same parser, so a stream and the equivalent plain body cannot disagree.
converse/3 also sends tools (omitted from the request when the list is empty) and returns the blocks of the answer; complete/2 is built on it and keeps returning the joined text. Blocks other than text and tool_use are dropped.
Requests are retried at most twice, and only after HTTP 429 or a 5xx status. A timeout or a
transport error is never retried. The key travels only in the request header and is never part
of a returned reason.

      




  

  
    
    Mead.Provider.Ollama - mead v0.1.1
    
    

    


  
  

    
Mead.Provider.Ollama 
    



      
Mead.Provider backed by the Ollama chat API, meant for the local slot of Mead.Router.
Options
	:model - the model to run, for example "llama3.1". Required: there is no default, because
the installed models cannot be known from here. A missing or empty value is :invalid_options.
	:base_url - where Ollama listens; defaults to http://localhost:11434.
	:receive_timeout - milliseconds to wait for the answer; defaults to 25 seconds, below the
default turn timeout so a slow server reports its own reason first.
	:keep_alive - how long Ollama keeps the model in memory after a request, as a duration string such as "30m" or a number of seconds (-1 is forever); left out of the request by default, so the server's own setting applies. The first request after a model was unloaded pays the load, which took 28 s for a 2 GB model and is longer than the default :receive_timeout; a deployment that cannot afford that sets :keep_alive and raises :receive_timeout together with the turn timeout.
	:req_options - extra options merged into the Req request, used by tests to stub the
network.

Requests go to POST {base_url}/api/chat with stream: false, are never retried, and carry no
credentials. A refused connection is {:transport, :econnrefused}, which means Ollama is not
running.
converse_stream/4 posts with stream: true and reads the answer line by line, calling on_delta with each piece of text; it returns what converse/3 would, built by the same parser.
converse/3 also sends tools (omitted from the request when the list is empty) in the function form Ollama expects, and returns the text of the answer followed by one tool_use block per tool call. Ollama gives a tool call no id, so the provider synthesizes call_1, call_2, and so on, in order of appearance; a tool result is matched back to its tool name through the assistant message right before it. A model that does not support tools answers HTTP 400, which becomes :tools_unsupported when tools were sent; there is no retry without tools, so the turn fails.

      




  

  
    
    Mead.Provider.ServerSentEvents - mead v0.1.1
    
    

    


  
  

    
Mead.Provider.ServerSentEvents 
    



      
An incremental parser for text/event-stream bodies.
feed/2 takes the bytes as they arrive, split anywhere, and returns the events that became
complete with them. A line ends with \n, \r\n or \r; an event ends with an empty line, so
an event whose terminator has not arrived yet stays buffered and is never emitted half-built.
Comment lines (starting with :) are dropped, several data: lines of one event are joined with
a newline, and an event with no data: line is dropped.
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        feed(parser, chunk)
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          @type event() :: %{event: String.t() | nil, data: String.t()}


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Mead.Provider.ServerSentEvents{
  buffer: binary(),
  data: [String.t()],
  event: String.t() | nil
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      feed(parser, chunk)



        
          
        

    

  


  

      

          @spec feed(t(), binary()) :: {[event()], t()}
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          @spec new() :: t()


      



  


        

      


  

  
    
    Mead.Router - mead v0.1.1
    
    

    


  
  

    
Mead.Router 
    



      
Turn handler that sends each turn to a local or a cloud model.
The route is the one forced with Mead.submit_turn/3 (route: :local or route: :cloud) or,
for route: :auto, the one Mead.Router.Classifier picks. The route names a slot, and each
slot holds a {provider_module, provider_options} pair implementing Mead.Provider, read from
the application environment:
config :mead, :router,
  slots: [
    local: {Mead.Provider.Ollama, model: "llama3.1"},
    cloud: {Mead.Provider.Anthropic, model: "claude-sonnet-5-5"}
  ]
A turn routed to an empty slot fails with :local_unavailable or :cloud_unavailable and
nothing is sent anywhere. In particular a turn meant for the local model is never sent to the
cloud on its own.
Tools
When the provider of the chosen slot exports converse/3, whichever the route, and Mead.MCP.Hub.tools_for/1 shows at least one tool for the turn, the turn becomes a loop: the model answers or asks for tools, each requested call goes to Mead.MCP.Hub.call_tool/3, and the results are sent back, until the model answers with text. The loop stops after eight provider calls with :tool_loop_limit. A tool that fails, is not allowed, or does not exist is reported to the model as an error result and is never retried; the turn does not fail for it. The turn option tools: :effect also shows tools that have side effects; see Mead.MCP.Policy. The whole loop runs inside the turn timeout, so a conversation that uses tools may need a larger :turn_timeout than the default of 30 seconds.
A tool result goes back to the model of the route that asked for it. A local turn therefore reaches every MCP server the cloud route reaches, including servers that talk to the network, and the result is seen only by the local model. A local model that does not support tools fails the turn with :tools_unsupported as soon as any tool is visible; the way out is route: :cloud, another model, or no tools configured.
The router keeps no state, so every conversation stays independent of the others. Each turn
emits [:mead, :router, :route] with the measurements duration (in native time units),
input_tokens, and output_tokens (summed over every provider call of the turn, and zero when
the first call failed), and tool_calls (how many tool calls the model asked for), and the
metadata route, route_source (:classified or :forced), provider (the module, or nil
for an empty slot), status (:ok or :error), and session_id (the session the server
passed in the options, nil outside a session). A provider that raises instead of returning
an error emits no event.
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    Functions
  


    
      
        route(history, input, options, slots, hub \\ Mead.MCP.Hub)

      


        Routes one turn through the given slots, with tools from hub.
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      route(history, input, options, slots, hub \\ Mead.MCP.Hub)



        
          
        

    

  


  

      

          @spec route([Mead.Session.Turn.t()], term(), keyword(), keyword(), module()) ::
  {:ok, String.t()} | {:error, term()}


      


Routes one turn through the given slots, with tools from hub.
handle_turn/3 is this function with the slots read from the application environment and the
default hub; it exists separately so tests can pass their own slots and hub without touching
global state. A caller of Mead.submit_turn/3 cannot choose the hub.

  


        

      


  

  
    
    Mead.Router.AskUser - mead v0.1.1
    
    

    


  
  

    
Mead.Router.AskUser 
    



      
The built-in ask_user tool: lets the model put a short multiple-choice question to the person
and use the answer.
It is offered only to a turn that has an interaction and at least one other tool (see
Mead.Router), is answered by the router itself and never reaches Mead.MCP.Hub. Its name has
no __, which is what an MCP tool always has in the model's view (server__tool), so a server
cannot shadow it. The policy never gates it: it changes nothing outside the conversation.
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        validate(arg1)

      


        Checks the arguments the model gave; extra fields are ignored.
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          @spec name() :: String.t()


      



  



  
    
      
    
    
      tool()



        
          
        

    

  


  

      

          @spec tool() :: %{name: String.t(), description: String.t(), input_schema: map()}


      



  



  
    
      
    
    
      validate(arg1)



        
          
        

    

  


  

      

          @spec validate(term()) ::
  {:ok, %{prompt: String.t(), options: [%{id: String.t(), label: String.t()}]}}
  | {:error, String.t()}


      


Checks the arguments the model gave; extra fields are ignored.

  


        

      


  

  
    
    Mead.Router.Classifier - mead v0.1.1
    
    

    


  
  

    
Mead.Router.Classifier 
    



      
Decides whether a turn is routine enough for the local model or needs the cloud.
The decision is a pure function of the input and the history, so it is deterministic and
testable without a network. Local is chosen only when the input positively looks routine; any
doubt goes to the cloud, where the quality is. The rules are applied in this order:
	an input that is not a string, or not valid UTF-8, is :cloud, because it cannot be judged;
	an input longer than 280 characters is :cloud;
	a history of more than 20 turns is :cloud, because the context is heavy;
	an input that asks for reasoning or writing is :cloud;
	an input that asks for triage or formatting is :local;
	anything else is :cloud.


      


      
        Summary


  
    Functions
  


    
      
        classify(history, input)

      


        Returns the route the heuristic picks for input given the turns recorded so far.
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          @spec classify([Mead.Session.Turn.t()], term()) :: :local | :cloud


      


Returns the route the heuristic picks for input given the turns recorded so far.

  


        

      


  

  
    
    Mead.Router.Interaction - mead v0.1.1
    
    

    


  
  

    
Mead.Router.Interaction behaviour
    



      
What the router asks of a person (or of a policy standing in for one) around each tool call.
A turn that carries interaction: {module, context} in its options makes Mead.Router call this
behaviour for every tool the model asks for, in this order: tool_updated/2 with status
:pending, request_permission/2, and, when the answer is :allow, tool_updated/2 with
register_call/3 and :in_progress (with cancellable: true), the tool itself, then tool_updated/2 with :completed or :failed. A denied
call never reaches the hub; the model receives an error result that says why. A tool the model
named wrongly is reported :failed without asking anyone.
The callbacks run in the process that runs the turn, one call at a time, so request_permission/2
may block for as long as it takes to get an answer. A turn without :interaction never touches
this module.
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        request()

      


    


    
      
        update()

      


    





  
    Callbacks
  


    
      
        ask_choice(context, choice)

      


        Puts a multiple-choice question (the ask_user tool) to the person. Returns the id of the
option they picked, {:error, :expired} when the time ran out and {:error, :no_answer} when
nobody could answer. Like request_permission/2 it may block until there is an answer.



    


    
      
        register_call(context, tool_call_id, pid)

      


        Called once an allowed tool call is running in its own process, before the :in_progress
update, so whoever can cancel the call (by killing pid) knows which process to kill.



    


    
      
        request_permission(context, request)

      


    


    
      
        text_delta(context, text)

      


        Called with each fragment of text a streaming provider produces while it answers, in order. The
fragments are a preview of the answer the turn returns; a provider that cannot stream never
calls it.



    


    
      
        tool_updated(context, update)
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        valid?(arg1)

      


        Whether value is a {module, context} pair whose module implements this behaviour.
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          @type choice() :: %{
  tool_call_id: String.t(),
  prompt: String.t(),
  options: [%{id: String.t(), label: String.t()}]
}


      



  



  
    
      
    
    
      request()



        
          
        

    

  


  

      

          @type request() :: %{
  tool_call_id: String.t(),
  tool: String.t(),
  server: String.t(),
  class: :read | :effect,
  arguments: term()
}


      



  



  
    
      
    
    
      update()



        
          
        

    

  


  

      

          @type update() :: %{
  tool_call_id: String.t(),
  title: String.t(),
  status: :pending | :in_progress | :completed | :failed,
  current_step: String.t() | nil,
  progress: float() | nil,
  cancellable: boolean()
}
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      ask_choice(context, choice)



        
          
        

    

  


  

      

          @callback ask_choice(context :: term(), choice()) ::
  {:ok, String.t()} | {:error, :expired | :no_answer}


      


Puts a multiple-choice question (the ask_user tool) to the person. Returns the id of the
option they picked, {:error, :expired} when the time ran out and {:error, :no_answer} when
nobody could answer. Like request_permission/2 it may block until there is an answer.

  



  
    
      
    
    
      register_call(context, tool_call_id, pid)



        
          
        

    

  


  

      

          @callback register_call(context :: term(), tool_call_id :: String.t(), pid :: pid()) ::
  :ok


      


Called once an allowed tool call is running in its own process, before the :in_progress
update, so whoever can cancel the call (by killing pid) knows which process to kill.

  



  
    
      
    
    
      request_permission(context, request)



        
          
        

    

  


  

      

          @callback request_permission(context :: term(), request()) ::
  :allow | {:deny, :rejected | :expired}


      



  



  
    
      
    
    
      text_delta(context, text)



        
          
        

    

  


  

      

          @callback text_delta(context :: term(), text :: String.t()) :: :ok


      


Called with each fragment of text a streaming provider produces while it answers, in order. The
fragments are a preview of the answer the turn returns; a provider that cannot stream never
calls it.

  



  
    
      
    
    
      tool_updated(context, update)



        
          
        

    

  


  

      

          @callback tool_updated(context :: term(), update()) :: :ok
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          @spec valid?(term()) :: boolean()


      


Whether value is a {module, context} pair whose module implements this behaviour.

  


        

      


  

  
    
    Mead.Session - mead v0.1.1
    
    

    


  
  

    
Mead.Session 
    



      
Registry helpers shared by the processes that make up one conversation.
Every conversation owns three registered processes, its :supervisor, a :history keeper,
and a :server, all found under Mead.Registry by {role, session_id}.
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        via(session_id, role)

      


        Returns the :via name under which a conversation's process registers itself.



    


    
      
        whereis(session_id, role)

      


        Returns the pid registered for a conversation's role, or nil when there is none.
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          @type role() :: :supervisor | :history | :server
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          @spec via(String.t(), role()) :: {:via, Registry, {atom(), {role(), String.t()}}}


      


Returns the :via name under which a conversation's process registers itself.

  



  
    
      
    
    
      whereis(session_id, role)



        
          
        

    

  


  

      

          @spec whereis(String.t(), role()) :: pid() | nil


      


Returns the pid registered for a conversation's role, or nil when there is none.

  


        

      


  

  
    
    Mead.Session.EchoHandler - mead v0.1.1
    
    

    


  
  

    
Mead.Session.EchoHandler 
    



      
Provisional default handler that answers every turn with its own input.
It exists only so a turn has something to run until the model router replaces it.

      




  

  
    
    Mead.Session.History - mead v0.1.1
    
    

    


  
  

    
Mead.Session.History 
    



      
Keeps the turns of one conversation, and writes them through Mead.Session.Store when the
session has a storage directory.
The state holds the turns with the newest first and the directory, or nil when persistence
is off. Only append/2 is write-first: a turn that cannot be recorded is refused and memory is
left untouched, so a conversation never accepts a turn it would forget. update_last/2 and
mark_interrupted/1 always change memory and then try to write, because the caller already
holds the answer; a closed turn that never reached the disk comes back after a restart as an
interrupted one, which is accurate.
When the file passes :compact_after_bytes the history rewrites it from memory with
Mead.Session.Store.compact/3; a failed rewrite is logged and never fails a write.
The agent is started before the session server, so a server crash leaves the history untouched.
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        persistence_error()
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        all(session_id)

      


        Returns all turns in chronological order.



    


    
      
        append(session_id, turn)

      


        Records a turn as the newest one, or refuses it when it cannot be written.



    


    
      
        child_spec(arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        compact(session_id)

      


        Rewrites the file of the session as one record per turn, from the turns in memory.



    


    
      
        mark_interrupted(session_id)

      


        Marks every turn still in progress as interrupted, and records that when there was one.



    


    
      
        start_link(options)

      


        Starts the history for options[:session_id], registered under Mead.Registry.



    


    
      
        update_last(session_id, function)

      


        Replaces the newest turn with the result of function applied to it.



    





      


      
        Types


        


  
    
      
    
    
      persistence_error()



        
          
        

    

  


  

      

          @type persistence_error() :: {:error, {:persistence, term()}}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      all(session_id)



        
          
        

    

  


  

      

          @spec all(String.t()) :: [Mead.Session.Turn.t()]


      


Returns all turns in chronological order.

  



  
    
      
    
    
      append(session_id, turn)



        
          
        

    

  


  

      

          @spec append(String.t(), Mead.Session.Turn.t()) :: :ok | persistence_error()


      


Records a turn as the newest one, or refuses it when it cannot be written.

  



  
    
      
    
    
      child_spec(arg)



        
          
        

    

  


  

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

  



  
    
      
    
    
      compact(session_id)



        
          
        

    

  


  

      

          @spec compact(String.t()) ::
  {:ok, %{bytes_before: non_neg_integer(), bytes_after: non_neg_integer()}}
  | {:error, :not_found | :corrupt_history | {:persistence, term()}}


      


Rewrites the file of the session as one record per turn, from the turns in memory.
Returns the sizes before and after, {:error, :not_found} when there is no storage or no file
yet, or the persistence error; the original file is untouched on an error.

  



  
    
      
    
    
      mark_interrupted(session_id)



        
          
        

    

  


  

      

          @spec mark_interrupted(String.t()) :: :ok | persistence_error()


      


Marks every turn still in progress as interrupted, and records that when there was one.

  



  
    
      
    
    
      start_link(options)



        
          
        

    

  


  

      

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


      


Starts the history for options[:session_id], registered under Mead.Registry.
:directory is where to write (or nil), :resume is a list of turns in chronological
order to start from, and :compact_after_bytes is the file size from which the file is
compacted (absent means never). :max_turns is how many of the newest turns a compaction keeps
(absent means all).

  



  
    
      
    
    
      update_last(session_id, function)



        
          
        

    

  


  

      

          @spec update_last(String.t(), (Mead.Session.Turn.t() -> Mead.Session.Turn.t())) ::
  :ok | persistence_error()


      


Replaces the newest turn with the result of function applied to it.
Memory changes even when the write fails; the error tells the caller the disk is behind.

  


        

      


  

  
    
    Mead.Session.Pool - mead v0.1.1
    
    

    


  
  

    
Mead.Session.Pool 
    



      
Dynamically starts and stops the per-conversation supervisors.
The number of live sessions is bounded by :maximum_sessions (the option of start_link/1,
then config :mead, :maximum_sessions, then 1000); a session beyond it is refused with
{:error, :max_children} instead of growing the node without limit.

      


      
        Summary


  
    Functions
  


    
      
        child_spec(arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        start_link(options \\ [])

      


    


    
      
        start_session(options, pool \\ __MODULE__)

      


        Starts the supervisor pair for the conversation described by options.



    


    
      
        stop_session(session_id)

      


        Stops a conversation's supervisor pair; a stored conversation stays on disk.



    





      


      
        Functions


        


  
    
      
    
    
      child_spec(arg)



        
          
        

    

  


  

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

  



    

  
    
      
    
    
      start_link(options \\ [])



        
          
        

    

  


  

      

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


      



  



    

  
    
      
    
    
      start_session(options, pool \\ __MODULE__)



        
          
        

    

  


  

      

          @spec start_session(keyword(), Supervisor.supervisor()) ::
  DynamicSupervisor.on_start_child()


      


Starts the supervisor pair for the conversation described by options.

  



  
    
      
    
    
      stop_session(session_id)



        
          
        

    

  


  

      

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


      


Stops a conversation's supervisor pair; a stored conversation stays on disk.

  


        

      


  

  
    
    Mead.Session.Record - mead v0.1.1
    
    

    


  
  

    
Mead.Session.Record 
    



      
The record framing shared by the session files and the ledger journal, and the few file operations both need.
A record is [4-byte length][4-byte CRC32 of the length][4-byte CRC32 of the payload][term_to_binary payload]. scan/1 reads a whole file: a last record that is cut short or fails its payload checksum is what a crash during a write leaves, so it is a :torn tail and the valid size stops before it; the length has a checksum of its own, so damage anywhere else, or a payload that does not decode, is {:error, :corrupt}.
Payloads are decoded without :safe, for the reasons given in Mead.Session.Store.

      


      
        Summary


  
    Functions
  


    
      
        create_private(path)

      


        Creates an empty file readable only by its owner, unless the path exists, so the content is never readable by anyone else, not even between a write and a later chmod.



    


    
      
        encode(term)

      


        Frames term as one record.



    


    
      
        remove_leftover(path)

      


        Removes a file; one that is already missing is not an error.



    


    
      
        scan(binary)

      


        Reads every record of binary and returns the terms, the size of the valid prefix, and whether the file ended cleanly or in a torn tail.



    


    
      
        sync_directory(directory)

      


        Syncs the directory so a rename is durable. Not every platform lets Erlang open a directory, so a refusal is not a failure: the rename has already happened.



    


    
      
        truncate(path, size)

      


        Cuts the file at path back to size bytes.



    


    
      
        write_synced(path, binary)

      


        Replaces the content of path with binary and syncs it.



    





      


      
        Functions


        


  
    
      
    
    
      create_private(path)



        
          
        

    

  


  

      

          @spec create_private(Path.t()) :: :ok | {:error, term()}


      


Creates an empty file readable only by its owner, unless the path exists, so the content is never readable by anyone else, not even between a write and a later chmod.

  



  
    
      
    
    
      encode(term)



        
          
        

    

  


  

      

          @spec encode(term()) :: binary()


      


Frames term as one record.

  



  
    
      
    
    
      remove_leftover(path)



        
          
        

    

  


  

      

          @spec remove_leftover(Path.t()) :: :ok | {:error, term()}


      


Removes a file; one that is already missing is not an error.

  



  
    
      
    
    
      scan(binary)



        
          
        

    

  


  

      

          @spec scan(binary()) ::
  {:ok, [term()], non_neg_integer(), :clean | :torn} | {:error, :corrupt}


      


Reads every record of binary and returns the terms, the size of the valid prefix, and whether the file ended cleanly or in a torn tail.

  



  
    
      
    
    
      sync_directory(directory)



        
          
        

    

  


  

      

          @spec sync_directory(Path.t()) :: :ok


      


Syncs the directory so a rename is durable. Not every platform lets Erlang open a directory, so a refusal is not a failure: the rename has already happened.

  



  
    
      
    
    
      truncate(path, size)



        
          
        

    

  


  

      

          @spec truncate(Path.t(), non_neg_integer()) :: :ok | {:error, term()}


      


Cuts the file at path back to size bytes.

  



  
    
      
    
    
      write_synced(path, binary)



        
          
        

    

  


  

      

          @spec write_synced(Path.t(), binary()) :: :ok | {:error, term()}


      


Replaces the content of path with binary and syncs it.

  


        

      


  

  
    
    Mead.Session.Server - mead v0.1.1
    
    

    


  
  

    
Mead.Session.Server 
    



      
Orchestrates the turns of one conversation.
It records each turn in the history before running the handler, runs the handler in a task
under Mead.TurnSupervisor, and replies to the caller once the task reports back. A handler
that raises, exits, returns garbage, or runs past the turn timeout fails only that turn. A
failed turn replies {:error, {:failed, reason}}, with the same reason stored as its output.
The task is linked to the server and the server traps exits. A task failure therefore arrives
as a message instead of killing the server, while a server death takes the running task down
with it, so no orphaned handler keeps running for a conversation that restarted.
The turn clock can be suspended with pause_clock/1 and resume_clock/1, for a turn that waits
for a person: while at least one pause is open the turn cannot time out, and the last resume
restarts the timer with the time that was left. Pauses nest by counting, and neither call does
anything when no turn is running, so a pause can never leak into the next turn.
When the server restarts after a crash, init/1 marks every turn still recorded as in
progress as interrupted. A reader that bypasses the server can observe the old status in the
moment between the new server registering its name and finishing init/1.

      


      
        Summary


  
    Functions
  


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        pause_clock(session_id)

      


        Suspends the clock of the running turn; every call must be matched by one resume_clock/1.
:ok when no turn is running, {:error, :not_found} for an unknown session.



    


    
      
        resume_clock(session_id)

      


        Undoes one pause_clock/1; the timer restarts when the last pause is undone.



    


    
      
        start_link(options)

      


        Starts the server for options[:session_id], registered under Mead.Registry.



    





      


      
        Functions


        


  
    
      
    
    
      child_spec(init_arg)



        
          
        

    

  


  

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

  



  
    
      
    
    
      pause_clock(session_id)



        
          
        

    

  


  

      

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


      


Suspends the clock of the running turn; every call must be matched by one resume_clock/1.
:ok when no turn is running, {:error, :not_found} for an unknown session.

  



  
    
      
    
    
      resume_clock(session_id)



        
          
        

    

  


  

      

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


      


Undoes one pause_clock/1; the timer restarts when the last pause is undone.

  



  
    
      
    
    
      start_link(options)



        
          
        

    

  


  

      

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


      


Starts the server for options[:session_id], registered under Mead.Registry.
Required options are :session_id, :handler, and :turn_timeout.

  


        

      


  

  
    
    Mead.Session.Store - mead v0.1.1
    
    

    


  
  

    
Mead.Session.Store 
    



      
Keeps the turns of each conversation in one append-only file per session.
A file is a sequence of records framed by Mead.Session.Record, each the encoding of one event: {:append, turn} when a turn starts, {:replace_last, turn} when the newest turn is closed, and :interrupt when every turn still in progress became interrupted. Replaying the events in order rebuilds the list the history agent held.
A last record that is cut short or fails its payload checksum is what a crash during a write
leaves, so it is dropped with a warning. The length has a checksum of its own, so a flipped bit
in a header cannot pass for a cut write: damage anywhere else is :corrupt_history, because a
conversation with a hole in the middle is worse than no conversation. load/2 only reads;
recover/2 also cuts the dropped tail off the file, which a session must do before it writes
again, or its next record would land behind the garbage and make the whole file unreadable. A
write that fails is rolled back to the size the file had before it, for the same reason. The
directory is single-writer.
compact/3 rewrites a file as one {:append, turn} per turn, through a synced <id>.log.tmp
renamed over the log, so a crash leaves the old file or the new one and load/2 answers the
same turns before and after.
Payloads are decoded without :safe. A failed turn keeps its reason as output, and that reason
can hold an exception or an atom from a module a freshly booted node has not loaded yet, which
safe decoding refuses: a conversation with a failure in it could not be resumed. The files are
written by this node, are private to its owner, and are guarded by a checksum; decoding never
runs code, and whoever can write the directory can already do far worse. Do not point the
directory at data from a source you do not trust.
A session id becomes a file name, so it is accepted only in the shape Mead.UUID.generate/0
produces, and checked before any path is built.

      


      
        Summary


  
    Types
  


    
      
        event()

      


    





  
    Functions
  


    
      
        append(directory, session_id, event)

      


        Appends one event to the file of a session, creating the directory and file on first use.



    


    
      
        compact(directory, session_id, turns)

      


        Rewrites the file of a session as one {:append, turn} record per turn, given in
chronological order, and returns the size of the file before and after.



    


    
      
        compact_after_bytes()

      


        Returns the size in bytes a live session's file may reach before it is compacted.



    


    
      
        delete(directory, session_id)

      


        Removes the file of a session, and the temporary file a crashed compaction may have left beside
it; a missing file or an invalid id is not an error.



    


    
      
        directory()

      


        Returns the configured storage directory, or nil when persistence is off.



    


    
      
        exists?(directory, session_id)

      


        Returns true when a file exists for the session.



    


    
      
        ledger_journal_max_bytes()

      


        Returns the size in bytes the ledger journal may reach before it is rewritten as a checkpoint.



    


    
      
        list(directory)

      


        Lists the stored sessions, newest first, as maps with the :session_id and the :updated_at of
its file.



    


    
      
        load(directory, session_id)

      


        Returns the turns of a session in chronological order, without touching the file.



    


    
      
        max_turns()

      


        Returns how many of the newest turns a conversation keeps when its file is compacted, or nil
for all of them, which is the default.



    


    
      
        recover(directory, session_id)

      


        Like load/2, and cuts a torn last record off the file so that later appends follow the last
complete record.



    


    
      
        size(directory, session_id)

      


        Returns the size in bytes of the file of a session.



    


    
      
        window(turns, maximum)

      


        The newest maximum of turns (chronological order), or all of them when it is nil.



    





      


      
        Types


        


  
    
      
    
    
      event()



        
          
        

    

  


  

      

          @type event() ::
  {:append, Mead.Session.Turn.t()}
  | {:replace_last, Mead.Session.Turn.t()}
  | :interrupt


      



  


        

      

      
        Functions


        


  
    
      
    
    
      append(directory, session_id, event)



        
          
        

    

  


  

      

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


      


Appends one event to the file of a session, creating the directory and file on first use.

  



  
    
      
    
    
      compact(directory, session_id, turns)



        
          
        

    

  


  

      

          @spec compact(String.t(), String.t(), [Mead.Session.Turn.t()]) ::
  {:ok, %{bytes_before: non_neg_integer(), bytes_after: non_neg_integer()}}
  | {:error, :not_found | {:persistence, term()}}


      


Rewrites the file of a session as one {:append, turn} record per turn, given in
chronological order, and returns the size of the file before and after.
The file is replaced only when the new form is smaller, so a file that is already compact is
left alone and both sizes are the current one. The replacement is written to <id>.log.tmp,
synced, and renamed over the log, so a crash leaves the old file or the new one. A failure
leaves the log as it was and removes the temporary file. A file that does not exist is
{:error, :not_found}: compaction never creates a conversation.

  



  
    
      
    
    
      compact_after_bytes()



        
          
        

    

  


  

      

          @spec compact_after_bytes() :: pos_integer()


      


Returns the size in bytes a live session's file may reach before it is compacted.
Defaults to one mebibyte; config :mead, :storage, compact_after_bytes: sets it. Anything but
a positive integer raises ArgumentError, rather than quietly never compacting.

  



  
    
      
    
    
      delete(directory, session_id)



        
          
        

    

  


  

      

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


      


Removes the file of a session, and the temporary file a crashed compaction may have left beside
it; a missing file or an invalid id is not an error.

  



  
    
      
    
    
      directory()



        
          
        

    

  


  

      

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


      


Returns the configured storage directory, or nil when persistence is off.

  



  
    
      
    
    
      exists?(directory, session_id)



        
          
        

    

  


  

      

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


      


Returns true when a file exists for the session.

  



  
    
      
    
    
      ledger_journal_max_bytes()



        
          
        

    

  


  

      

          @spec ledger_journal_max_bytes() :: pos_integer()


      


Returns the size in bytes the ledger journal may reach before it is rewritten as a checkpoint.
Defaults to one mebibyte; config :mead, :storage, ledger_journal_max_bytes: sets it, and nil means the default. Anything but a positive integer raises ArgumentError.

  



  
    
      
    
    
      list(directory)



        
          
        

    

  


  

      

          @spec list(String.t()) ::
  {:ok, [%{session_id: String.t(), updated_at: DateTime.t()}]}
  | {:error, {:persistence, term()}}


      


Lists the stored sessions, newest first, as maps with the :session_id and the :updated_at of
its file.
Only names and file times are read, never the content, so the cost does not grow with the
length of the conversations. Anything in the directory that is not a session file is ignored,
and a damaged file is listed like any other: only recover/2 reads it. A directory that does
not exist yet holds no sessions.

  



  
    
      
    
    
      load(directory, session_id)



        
          
        

    

  


  

      

          @spec load(String.t(), String.t()) ::
  {:ok, [Mead.Session.Turn.t()]}
  | {:error, :not_found | :corrupt_history | {:persistence, term()}}


      


Returns the turns of a session in chronological order, without touching the file.

  



  
    
      
    
    
      max_turns()



        
          
        

    

  


  

      

          @spec max_turns() :: pos_integer() | nil


      


Returns how many of the newest turns a conversation keeps when its file is compacted, or nil
for all of them, which is the default.
config :mead, :storage, max_turns: sets it. It is the one setting that makes compaction drop
turns, so it is off unless asked for; anything but nil or a positive integer raises
ArgumentError.

  



  
    
      
    
    
      recover(directory, session_id)



        
          
        

    

  


  

      

          @spec recover(String.t(), String.t()) ::
  {:ok, [Mead.Session.Turn.t()]}
  | {:error, :not_found | :corrupt_history | {:persistence, term()}}


      


Like load/2, and cuts a torn last record off the file so that later appends follow the last
complete record.

  



  
    
      
    
    
      size(directory, session_id)



        
          
        

    

  


  

      

          @spec size(String.t(), String.t()) ::
  {:ok, non_neg_integer()} | {:error, :not_found | {:persistence, term()}}


      


Returns the size in bytes of the file of a session.

  



  
    
      
    
    
      window(turns, maximum)



        
          
        

    

  


  

      

          @spec window([Mead.Session.Turn.t()], pos_integer() | nil) :: [Mead.Session.Turn.t()]


      


The newest maximum of turns (chronological order), or all of them when it is nil.

  


        

      


  

  
    
    Mead.Session.Supervisor - mead v0.1.1
    
    

    


  
  

    
Mead.Session.Supervisor 
    



      
Supervises the two processes of one conversation.
The history is started before the server and the strategy is :rest_for_one, so a server
crash restarts only the server and leaves the history untouched. The default restart
intensity applies: a server that crashes more than 3 times in 5 seconds takes the whole pair
down, which is a visible failure instead of a hidden loop. A stored conversation survives that
and can be brought back with Mead.resume_session/2; one without storage is gone.

      


      
        Summary


  
    Functions
  


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        start_link(options)

      


    





      


      
        Functions


        


  
    
      
    
    
      child_spec(init_arg)



        
          
        

    

  


  

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

  



  
    
      
    
    
      start_link(options)



        
          
        

    

  


  

      

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


      



  


        

      


  

  
    
    Mead.Session.Turn - mead v0.1.1
    
    

    


  
  

    
Mead.Session.Turn 
    



      
One exchange in a conversation: the input, the output once known, and how it ended.

      


      
        Summary


  
    Types
  


    
      
        status()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        finish(turn, status, output \\ nil)

      


        Closes a turn with its final status and, when there is one, its output.



    


    
      
        interrupt(turn)

      


        Marks a turn that was still in progress as interrupted; any other turn is unchanged.



    


    
      
        start(input)

      


        Builds a turn that has just started and has no output yet.



    





      


      
        Types


        


  
    
      
    
    
      status()



        
          
        

    

  


  

      

          @type status() :: :in_progress | :ok | :failed | :timeout | :interrupted


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Mead.Session.Turn{
  input: term(),
  output: term(),
  started_at: DateTime.t(),
  status: status()
}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      finish(turn, status, output \\ nil)



        
          
        

    

  


  

      

          @spec finish(t(), status(), term()) :: t()


      


Closes a turn with its final status and, when there is one, its output.

  



  
    
      
    
    
      interrupt(turn)



        
          
        

    

  


  

      

          @spec interrupt(t()) :: t()


      


Marks a turn that was still in progress as interrupted; any other turn is unchanged.

  



  
    
      
    
    
      start(input)



        
          
        

    

  


  

      

          @spec start(term()) :: t()


      


Builds a turn that has just started and has no output yet.

  


        

      


  

  
    
    Mead.Session.TurnHandler - mead v0.1.1
    
    

    


  
  

    
Mead.Session.TurnHandler behaviour
    



      
Behaviour for the code that produces the output of a turn.
A handler receives the turns recorded before the current one, the input of the current turn,
and the options for the turn: the ones given to Mead.submit_turn/3 (for example
route: :cloud) plus session_id, which the server adds and a caller can never set. It runs
in an isolated task, so raising, exiting, or running too long never takes the session down.

      


      
        Summary


  
    Callbacks
  


    
      
        handle_turn(history, input, options)

      


    





      


      
        Callbacks


        


  
    
      
    
    
      handle_turn(history, input, options)



        
          
        

    

  


  

      

          @callback handle_turn(
  history :: [Mead.Session.Turn.t()],
  input :: term(),
  options :: keyword()
) ::
  {:ok, output :: term()} | {:error, reason :: term()}


      



  


        

      


  

  
    
    Mead.UUID - mead v0.1.1
    
    

    


  
  

    
Mead.UUID 
    



      
Generates random (version 4) UUID strings without any dependency.

      


      
        Summary


  
    Functions
  


    
      
        generate()

      


        Returns a lowercase UUID v4 string such as "3f2b8c1e-9d4a-4b7e-8a15-6c0d2e9f4a31".



    





      


      
        Functions


        


  
    
      
    
    
      generate()



        
          
        

    

  


  

      

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


      


Returns a lowercase UUID v4 string such as "3f2b8c1e-9d4a-4b7e-8a15-6c0d2e9f4a31".
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