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    Musubi
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Musubi is a server-authoritative runtime for Elixir/Phoenix applications. A
Phoenix socket owns one Musubi connection, and that connection can mount many
declared root stores. Each root store runs in its own page-scoped process,
renders typed state on the server, and streams RFC 6902 JSON Patch envelopes to
the TypeScript client.
Musubi is useful when you want LiveView-style server authority, but your client
is a TypeScript or React application that owns rendering.
Current Status
Musubi is pre-1.0. The public model is intentionally narrow:
	backend modules declare stores with use Musubi.Store
	socket modules declare mountable roots with use Musubi.Socket, roots: [...]
	clients call connect(socket) once, then mount root stores by {module, id}
	child stores are created by server render output and are not mounted directly
	commands, streams, async values, uploads, and patch application are handled
by the runtime packages

Breaking changes are still possible before 1.0.
Installation
Add Musubi to your Phoenix application:
def deps do
  [
    {:musubi, "~> 0.2.0"}
  ]
end
For generated TypeScript types, add Musubi's compiler to the consumer app:
def project do
  [
    app: :my_app,
    compilers: Mix.compilers() ++ [:musubi_ts]
  ]
end
Configure the generated .d.ts output path:
config :musubi, :ts_codegen_output_path, "assets/src/generated/musubi.d.ts"
The JavaScript client packages ship inside the Musubi Hex package under
deps/musubi/packages/. Reference them by local path from the frontend
project's package.json (adjust the relative path so it points at
deps/musubi/packages/<name> from the JS app root):
{
  "dependencies": {
    "@musubi/client": "file:../deps/musubi/packages/client",
    "@musubi/react": "file:../deps/musubi/packages/react",
    "phoenix": "file:../deps/phoenix"
  }
}
Then run the package manager once after mix deps.get:
pnpm install   # or npm install / yarn install

@musubi/client and @musubi/react ship TypeScript source directly; the
consumer bundler (Vite, Phoenix esbuild) transpiles on demand — no build
step required.
Minimal Example
Declare a root store:
defmodule MyAppWeb.Stores.CounterStore do
  use Musubi.Store, root: true

  state do
    field :count, integer()
  end

  command :increment do
    payload do
      field :amount, integer()
    end
  end

  @impl Musubi.Store
  def mount(params, socket) do
    {:ok, assign(socket, :count, Map.get(params, "count", 0))}
  end

  @impl Musubi.Store
  def render(socket), do: %{count: socket.assigns.count}

  @impl Musubi.Store
  def handle_command(:increment, %{"amount" => amount}, socket) do
    {:noreply, update(socket, :count, &(&1 + amount))}
  end
end
Expose it through a Musubi socket:
defmodule MyAppWeb.UserSocket do
  use Musubi.Socket,
    roots: [
      MyAppWeb.Stores.CounterStore
    ]

  @impl Musubi.Socket
  def handle_connect(_params, socket), do: {:ok, socket}

  @impl Musubi.Socket
  def handle_join(_params, socket), do: {:ok, socket}
end
Wire the socket into your Phoenix endpoint. Your UserSocket (built with
use Musubi.Socket) is a Phoenix socket — mount it on the endpoint like
any other transport:
defmodule MyAppWeb.Endpoint do
  use Phoenix.Endpoint, otp_app: :my_app

  socket "/socket", MyAppWeb.UserSocket,
    websocket: true,
    longpoll: false

  # ... remaining plugs
end
The mount path ("/socket") is the same URL the TypeScript client passes
to new Socket(...) below.
Mount the root from TypeScript:
import { Socket } from "phoenix"
import { connect } from "@musubi/client"

const socket = new Socket("/socket", { params: { token: window.userToken } })
const connection = await connect<Musubi.Stores>(socket)

const { store: counter, unmount } = await connection.mountStore({
  module: "MyAppWeb.Stores.CounterStore",
  id: "counter",
  params: { count: 1 },
})

await counter.dispatchCommand("increment", { amount: 1 })
await unmount()
The R generic is bound once on connect; the module string literal
drives type inference for every later mountStore call. Command
failures and timeouts throw a MusubiCommandError (from
@musubi/client) with kind, command, storeId, reply, and an
extracted code.
React consumers typically go through createMusubi<Musubi.Stores>()
from @musubi/react, which binds R once and returns the full hook
set — MusubiProvider (accepts connection or socket),
useMusubiConnectionStatus, useMusubiRoot, useMusubiRootSuspense,
useMusubiSnapshot, and useMusubiCommand (mutation-shaped:
{ dispatch, isPending, error, data, reset }). Use keyOf(proxy) for
stable React list keys over child proxies.
Documentation
	Getting Started
	Phoenix Setup
	Client and React
	Uploads
	Client Contract
	Persistence Pattern

Build local ExDoc output with:
mix deps.get
mix docs

Examples
The repository includes standalone Phoenix examples under examples/:
	examples/cart_page - cart UI with nested stores and persistence hooks
	examples/chat_room - PubSub-backed chat room
	examples/poll_app - multi-root polling application with streams and async

Each example depends on Musubi with path: "../..".


  

    Getting Started

This tutorial builds a small counter root store, exposes it through a Phoenix
socket, and mounts it from a TypeScript client.
1. Add Musubi
In the Phoenix app:
def deps do
  [
    {:musubi, "~> 0.2.0"}
  ]
end
Run:
mix deps.get

If the application has a TypeScript frontend, add the Musubi compiler so the
generated ambient types stay in sync with the server stores:
def project do
  [
    app: :my_app,
    compilers: Mix.compilers() ++ [:musubi_ts]
  ]
end
Configure the generated type bundle:
config :musubi, :ts_codegen_output_path, "assets/src/generated/musubi.d.ts"
2. Define A Root Store
Root stores opt in with use Musubi.Store, root: true. They may implement
mount/2, which receives client mount params before init/1 runs.
defmodule MyAppWeb.Stores.CounterStore do
  use Musubi.Store, root: true

  state do
    field :count, integer()
  end

  command :increment do
    payload do
      field :amount, integer()
    end
  end

  @impl Musubi.Store
  def mount(params, socket) do
    {:ok, assign(socket, :count, Map.get(params, "count", 0))}
  end

  @impl Musubi.Store
  def render(socket) do
    %{count: socket.assigns.count}
  end

  @impl Musubi.Store
  def handle_command(:increment, %{"amount" => amount}, socket) do
    {:noreply, update(socket, :count, &(&1 + amount))}
  end
end
The state do block is both a runtime validation contract and the source for
TypeScript generation. render/1 returns the Elixir-shaped state; Musubi
serializes it for the wire.
3. Declare Mountable Roots
A Musubi socket declares the root stores a client may mount. Application code
implements Musubi callbacks; Phoenix socket and channel behaviours are handled
by the adapter.
defmodule MyAppWeb.UserSocket do
  use Musubi.Socket,
    roots: [
      MyAppWeb.Stores.CounterStore
    ]

  @impl Musubi.Socket
  def handle_connect(%{"token" => token}, socket) do
    with {:ok, user} <- MyApp.Auth.verify_user_token(token) do
      {:ok, Musubi.Socket.assign(socket, :current_user, user)}
    else
      _error -> :error
    end
  end

  @impl Musubi.Socket
  def handle_join(_params, socket), do: {:ok, socket}
end
handle_connect/2 runs when Phoenix establishes the socket. Use it for
connection-level authentication and assigns shared by every mounted root.
handle_join/2 runs once when the Musubi connection joins.
4. Wire The Phoenix Endpoint
Register the Musubi socket in the Phoenix endpoint. MyAppWeb.UserSocket
(built with use Musubi.Socket) is a Phoenix socket — mount it like any
other transport:
defmodule MyAppWeb.Endpoint do
  use Phoenix.Endpoint, otp_app: :my_app

  socket "/socket", MyAppWeb.UserSocket,
    websocket: true,
    longpoll: false

  # ... remaining plugs
end
If the application needs Phoenix session data in Musubi stores, configure
connect_info:
socket "/socket", MyAppWeb.UserSocket,
  websocket: [connect_info: [session: @session_options]],
  longpoll: false
Stores can then read it with Musubi.Socket.session(socket).
5. Mount From TypeScript
@musubi/client ships inside the Musubi Hex package under
deps/musubi/packages/client. Reference it by local path from the
frontend project's package.json (adjust the relative path so it points
at deps/musubi/packages/client from the JS app root):
{
  "dependencies": {
    "@musubi/client": "file:../deps/musubi/packages/client",
    "phoenix": "file:../deps/phoenix"
  }
}
Then install once after mix deps.get:
pnpm install   # or npm install / yarn install

Open one connection, then mount one or more declared root stores by module
name and id:
import { Socket } from "phoenix"
import { connect } from "@musubi/client"

const socket = new Socket("/socket", {
  params: { token: window.userToken },
})

const connection = await connect<Musubi.Stores>(socket)

const { store: counter, unmount } = await connection.mountStore({
  module: "MyAppWeb.Stores.CounterStore",
  id: "counter",
  params: { count: 1 },
})

console.log(counter.count)

await counter.dispatchCommand("increment", { amount: 1 })
await unmount()
connect<R>(socket) binds the registry once; later mountStore calls
infer the store type from the module literal alone. React consumers
typically use createMusubi<Musubi.Stores>() from @musubi/react to
get the same inference across hooks. The id must be unique within the
Musubi connection — a single connection can mount many root stores as
long as each root id is distinct.
6. Regenerate Types
When a store's state do or command declarations change, regenerate the
TypeScript bundle:
mix compile

In CI, check for drift:
mix compile.musubi_ts --check

Wire Encoding: Atoms Become Strings
Atom-typed fields and atom literals serialize to JSON strings. The TypeScript
codegen emits matching string-literal unions; compare with strings on the
client.
	Elixir field type	TypeScript	Wire
	field :winner, :p1 | :p2 | :draw | nil	"p1" | "p2" | "draw" | null	"p1"
	field :status, atom()	string	"on"

The mental model: every atom alternative becomes its string form (the
atom's name verbatim, via Atom.to_string/1). Elixir atoms are
lowercase by convention, so :p1 arrives as "p1"; an atom like
:HTTPError would arrive as "HTTPError". nil serialises to JSON
null. The Elixir side keeps the atom shape inside socket.assigns;
the conversion happens on the way out through Musubi.Wire.to_wire/1.
Next Steps
	Read Phoenix Setup for connection/session details.
	Read Client and React for React hooks and root cleanup.
	Read Testing for the Musubi.Testing store-test harness.
	Read Client Contract for the wire and proxy model.



  

    Phoenix Setup

Musubi is Phoenix-first. The runtime uses Phoenix sockets and channels as the
transport, while application modules implement Musubi callbacks.
Endpoint
Register one Musubi socket in the endpoint:
defmodule MyAppWeb.Endpoint do
  use Phoenix.Endpoint, otp_app: :my_app

  socket "/socket", MyAppWeb.UserSocket,
    websocket: true,
    longpoll: false
end
If the application needs Phoenix session data in stores, pass the session
through connect_info:
socket "/socket", MyAppWeb.UserSocket,
  websocket: [connect_info: [session: @session_options]],
  longpoll: false
The Musubi socket captures connect_info[:session] during connect. Every root
mounted on the same Musubi connection can read it with:
Musubi.Socket.session(socket)
Socket Module
Use Musubi.Socket instead of Phoenix.Socket in application code:
defmodule MyAppWeb.UserSocket do
  use Musubi.Socket,
    roots: [
      MyApp.Stores.DashboardStore,
      MyApp.Stores.PollRoomStore
    ]

  @impl Musubi.Socket
  def handle_connect(params, socket) do
    case MyApp.Auth.verify(params["token"]) do
      {:ok, user} -> {:ok, Musubi.Socket.assign(socket, :current_user, user)}
      :error -> :error
    end
  end

  @impl Musubi.Socket
  def handle_join(_params, socket), do: {:ok, socket}
end
use Musubi.Socket generates the Phoenix socket adapter internally and
registers the "musubi:*" channel route. Do not add a separate Musubi channel
entry by hand.
Callback Responsibilities
handle_connect/2 runs once when Phoenix establishes the socket. It receives
transport params from the client. Use it for:
	user authentication
	long-lived assigns shared by every Musubi connection and mounted root
	rejecting the socket with :error or {:error, :unauthorized}

handle_join/2 runs once when the Musubi connection channel joins. It receives
the connection join params, not root mount params. Use it for:
	workspace or tenant scope checks
	connection-level authorization
	setting assigns shared by every root mounted on that Musubi connection

Root store mount/2 runs once for each mounted root. It receives the root's
own mount params:
@impl Musubi.Store
def mount(%{"poll_id" => poll_id}, socket) do
  socket =
    socket
    |> assign(:poll_id, poll_id)
    |> assign(:current_user, socket.assigns.current_user)

  {:ok, socket}
end
Params, Session, And Connect Info
Use these scopes consistently:
	Scope	Source	Lifetime	Use for
	connect params	new Socket("/socket", params: ...)	Phoenix socket	auth tokens and transport credentials
	connect info	Phoenix endpoint connect_info	Phoenix socket	session, peer data, headers configured by the endpoint
	session	connect_info[:session]	Musubi socket	browser session data shared by mounted roots
	join params	connect(socket, { topic: ... }) channel join payload	Musubi connection	connection-wide scopes
	mount params	connection.mountStore({ module, id, params })	one root store	business identity such as poll_id or cart_id

Child stores do not receive mount/2. They run init/1 and can still read
root params, session, connect info, and inherited assigns from the socket.
Root Declaration Rules
Only stores declared in roots: [...] may be mounted by the client:
use Musubi.Socket,
  roots: [
    MyApp.Stores.CartPageStore,
    MyApp.Stores.InboxStore
  ]
The client mounts by module string and root id. mountStore returns a
{ store, unmount } pair:
const { store: cart, unmount } = await connection.mountStore({
  module: "MyApp.Stores.CartPageStore",
  id: "cart:current-user",
  params: { cart_id: "current-user" },
})
Calling mountStore again with the same root id on one Musubi connection
attaches to the existing mounted root instead of creating a second
server-side root. Each caller receives its own unmount handle, but the
underlying root stays mounted until the last caller unmounts:
await unmount()
Child stores are server-owned and cannot be mounted or unmounted directly by
the client.
Live Reloading on Store Changes
For dev-time auto-refresh of the generated TypeScript bundle, include your
Musubi store directory in Phoenix's live-reload patterns and point the
codegen output into your JS dev server's watched tree:
# config/dev.exs
config :my_app, MyAppWeb.Endpoint,
  live_reload: [
    patterns: [
      ~r"lib/.*/stores/.*\\.ex$",
      # ... existing patterns
    ]
  ]

config :musubi, :ts_codegen_output_path, "ui/src/generated/musubi.d.ts"
The chain is: edit a store, save, Phoenix.CodeReloader recompiles on the
next HTTP request, :musubi_ts rewrites the bundle, the JS dev server (Vite
HMR / equivalent) picks up the file change.
If you change a store in IEx without a request firing, recompile in the
IEx prompt runs the same compiler chain and updates the bundle.


  

    Client And React

The TypeScript packages mirror the backend connection model:
	@musubi/client owns Phoenix channel interaction, patch application, streams,
async result normalization, command dispatch, and store proxies.
	@musubi/react provides React context and hooks over an MusubiConnection.

Plain TypeScript
Create one Phoenix socket, then call connect<Musubi.Stores>(socket) once.
The generic argument binds the generated registry for the connection;
every later mountStore call infers the store type from the module
string literal alone.
import { Socket } from "phoenix"
import { connect } from "@musubi/client"

const socket = new Socket("/socket", {
  params: { token: window.userToken },
})

const connection = await connect<Musubi.Stores>(socket)
Mount a declared root store. mountStore returns a
{ store, unmount } pair:
const { store: dashboard, unmount } = await connection.mountStore({
  module: "MyApp.Stores.DashboardStore",
  id: "dashboard",
})
Read state through the proxy:
dashboard.header.title
dashboard.polls.map((poll) => poll.title)
Dispatch a declared command:
await dashboard.dispatchCommand("refresh", {})
Unmount when the root is no longer needed by calling the unmount
closure returned from mountStore:
await unmount()
React: createMusubi
@musubi/react exports a createMusubi<R>() factory. Call it exactly
once per app, alongside the Phoenix socket. The factory closes over the
generated registry R and returns a connect, MusubiProvider, and
hook set whose closures all know R without any further generic
threading:
// src/musubi.ts
import { Socket } from "phoenix"
import { createMusubi } from "@musubi/react"

export const socket = new Socket("/socket", {
  params: { token: window.userToken },
})

export const {
  connect,
  MusubiProvider,
  useMusubiConnection,
  useMusubiConnectionStatus,
  useMusubiRoot,
  useMusubiRootSuspense,
  useMusubiSnapshot,
  useMusubiCommand,
} = createMusubi<Musubi.Stores>()
MusubiProvider accepts either a pre-opened connection or a raw
socket. The two props are mutually exclusive (enforced at the type
level and at runtime).
Variant A — open the connection at app boot, pass connection:
// src/main.tsx
import { createRoot } from "react-dom/client"
import App from "./App"
import { connect, MusubiProvider, socket } from "./musubi"

const root = createRoot(document.getElementById("root")!)
const connection = await connect(socket)

root.render(
  <MusubiProvider connection={connection}>
    <App />
  </MusubiProvider>,
)
Variant B — pass socket; the provider opens the connection itself and
exposes its lifecycle through useMusubiConnectionStatus():
import { MusubiProvider, socket } from "./musubi"

root.render(
  <MusubiProvider socket={socket}>
    <App />
  </MusubiProvider>,
)
Observe Connection Status
useMusubiConnectionStatus() returns
{ state: "connecting" | "ready" | "error", connection, error? }. Use
it to render a fallback while the socket-prop provider is connecting, or
to surface a connect failure:
import { useMusubiConnectionStatus } from "./musubi"

function AppShell({ children }: { children: React.ReactNode }) {
  const status = useMusubiConnectionStatus()

  if (status.state === "connecting") return <Spinner />
  if (status.state === "error") return <p>Connect failed: {status.error.message}</p>
  return <>{children}</>
}
useMusubiConnection() returns the live MusubiConnection<R> once
ready and throws if called before ready — use useMusubiConnectionStatus()
when the calling component must tolerate the pre-ready states.
Mount Roots In React
Use the factory's useMusubiRoot to mount a declared root under the
nearest provider. The module literal alone drives inference:
import { useMusubiRoot } from "./musubi"

export function Dashboard() {
  const root = useMusubiRoot({
    module: "MyApp.Stores.DashboardStore",
    id: "dashboard",
  })

  if (root.status === "loading") {
    return null
  }

  if (root.status === "error") {
    return <p>{root.error.message}</p>
  }

  return <DashboardContent store={root.store} />
}
useMusubiRoot unmounts the root when the component unmounts by default. Pass
unmountOnCleanup: false when a mounted root should outlive the component.
Mount cache keying is canonical: params are stringified with sorted
keys, so { a: 1, b: 2 } and { b: 2, a: 1 } resolve to the same
mounted root. Two components requesting the same {module, id, params}
share one server-side mount and ref-count its lifetime.
Suspense Variant
useMusubiRootSuspense(options) returns the StoreProxy directly. It
throws the in-flight Promise for <Suspense> and a cached Error for
the nearest error boundary, and shares the same root-mount cache as
useMusubiRoot (Suspense-safe orphan cleanup on abort):
import { Suspense } from "react"
import { ErrorBoundary } from "react-error-boundary"
import { useMusubiRootSuspense } from "./musubi"

function Dashboard() {
  const store = useMusubiRootSuspense({
    module: "MyApp.Stores.DashboardStore",
    id: "dashboard",
  })
  return <DashboardContent store={store} />
}

export function DashboardPage() {
  return (
    <ErrorBoundary fallback={<p>Failed to load dashboard</p>}>
      <Suspense fallback={<Spinner />}>
        <Dashboard />
      </Suspense>
    </ErrorBoundary>
  )
}
Subscribe To Snapshots
useMusubiSnapshot subscribes to proxy updates and returns an immutable
snapshot:
import type { StoreProxy } from "@musubi/react"
import { keyOf } from "@musubi/react"
import { useMusubiCommand, useMusubiSnapshot } from "./musubi"

type Store<M extends keyof Musubi.Stores & string> = StoreProxy<M, Musubi.Stores>

function DashboardContent({ store }: { store: Store<"MyApp.Stores.DashboardStore"> }) {
  const title = useMusubiSnapshot(store, (snapshot) => snapshot.header.title)
  const { dispatch: refresh, isPending, error } = useMusubiCommand(store, "refresh")

  return (
    <>
      <button disabled={isPending} onClick={() => void refresh({})}>
        {title}
      </button>
      {error && <p role="alert">{error.code ?? error.message}</p>}
    </>
  )
}
Use selectors to keep React renders focused. A component that selects
snapshot.header.title does not need to re-render for unrelated store fields.
When a selector is supplied, useMusubiSnapshot defaults equalityFn
to shallowEqual, so selectors that return an object/tuple of fields
do not cause spurious re-renders when their elements are referentially
equal. Pass an explicit equalityFn to override.
Commands And Structured Errors
useMusubiCommand(proxy, name) returns a mutation-shaped result:
interface MusubiCommandResult<M, K, R> {
  dispatch: (payload) => Promise<Reply>
  isPending: boolean
  error: MusubiCommandError | null
  data: Reply | null
  reset: () => void
}
Concurrent dispatch calls are sequenced by a monotonic request token —
only the latest call's outcome lands in data / error. Call reset()
to clear data / error and return to the idle state.
Both dispatch rejection and the hook's error field carry a
MusubiCommandError (re-exported from @musubi/client):
import { MusubiCommandError } from "@musubi/client"

class MusubiCommandError extends Error {
  kind: "failed" | "timeout"     // server reply error vs. dispatch timeout
  command: string                 // command name
  storeId: readonly string[]      // target store path
  reply: unknown                  // raw server reply (failed kind only)
  code: string | undefined        // extracted from reply.code/error/reason
}
MusubiCommandError.is(value) is a cross-module-safe type guard (uses
name rather than instanceof, so it works across bundle boundaries).
Use error.code for routing to user-visible copy; fall back to
error.message for unstructured cases. dispatchConnectionCommand from
@musubi/client throws the same class for direct-proxy callers.
const { dispatch, error } = useMusubiCommand(cart, "checkout")

async function onSubmit() {
  try {
    await dispatch({})
  } catch (e) {
    if (MusubiCommandError.is(e) && e.kind === "timeout") {
      toast("Took too long — try again")
    }
  }
}
Target Child Stores
Every store in the tree — not just the root — can declare commands and accept
them through its own proxy. Children show up as nested proxies on the root,
reachable by field access for single children and by array index for list
children. useMusubiCommand works on any proxy.
Declaring a command on a child store
The Elixir DSL is identical for root and child stores:
defmodule MyApp.Stores.CartLineStore do
  use Musubi.Store

  attr(:line, map(), required: true)
  attr(:on_qty_change, (String.t(), integer() -> :ok), required: true)

  state do
    field(:qty, integer())
  end

  command :inc_qty do
    reply do
      field :qty, integer()
    end
  end

  @impl Musubi.Store
  def handle_command(:inc_qty, _payload, socket) do
    next_qty = socket.assigns.qty + 1
    socket = assign(socket, :qty, next_qty)
    :ok = socket.assigns.on_qty_change.(socket.assigns.id, next_qty)
    {:reply, %{"qty" => next_qty}, socket}
  end
end
Reaching the child proxy from React
Field access returns a single child proxy; iterating a list field returns one
proxy per element. Each carries its own dispatchCommand:
function HeaderRename({ root }: { root: Store<"MyApp.Stores.CartPageStore"> }) {
  const { dispatch: setName } = useMusubiCommand(root.header, "rename")
  return <button onClick={() => void setName({ name: "Ada" })}>Rename</button>
}

function CartLine({ lineProxy }: { lineProxy: Store<"MyApp.Stores.CartLineStore"> }) {
  const line = useMusubiSnapshot(lineProxy)
  const { dispatch: inc } = useMusubiCommand(lineProxy, "inc_qty")
  return <button onClick={() => void inc({})}>{line.qty}</button>
}

function CartLines({ root }: { root: Store<"MyApp.Stores.CartPageStore"> }) {
  return (
    <ul>
      {root.cart.lines.map((lineProxy) => (
        <CartLine key={keyOf(lineProxy)} lineProxy={lineProxy} />
      ))}
    </ul>
  )
}
keyOf(proxy) returns a stable string derived from the proxy's
store_id path. Use it as a React list key; do not read
__musubi_store_id__ directly. keyOf is exported from @musubi/client
and re-exported by @musubi/react.
The wire payload carries the full store_id path, so the page server routes
inc_qty directly to the addressed CartLineStore instance. Authorization
and audit hooks attached to ancestor stores fire as part of that chain.
Notify the parent from a child command
Children don't write to a parent's socket.assigns directly. The conventional
pattern is a function-valued attr (BDR-0010) — the parent supplies a closure
in its render/1, and the child invokes it after mutating its own state:
# Parent
def render(socket) do
  %{
    lines:
      for line <- socket.assigns.lines do
        child(CartLineStore,
          id: line.id,
          line: line,
          on_qty_change: socket.assigns.on_qty_change   # stable closure built in mount/1
        )
      end
  }
end
What the closure does is up to the parent — write through a shared
Persistence snapshot whose PubSub broadcast re-flows the new state through
the root, send(self(), {:msg, ...}) so the root's handle_info/2 picks it
up, or hit any other application boundary. Building the closure once in
mount/1 (rather than per-render) keeps the function reference stable across
re-renders so child memoization via __changed__ (BDR-0013) still applies.
See examples/cart_page for a runnable demo of the full child-command +
callback-attr round-trip.
Async Results And Streams
The client normalizes Musubi.AsyncResult values to:
type AsyncResult<T> =
  | { status: "loading"; data: T | null; error: null }
  | { status: "ok"; data: T; error: null }
  | { status: "failed"; data: T | null; error: unknown }
Streams are materialized as arrays. The server sends stream ops; the client
owns list materialization and limit trimming.


  

    Uploads

This guide walks an avatar upload from a Phoenix Musubi.Store to a
React UI in two flavors: the default channel mode, and a direct-to-cloud
external mode. The full reference (DSL options, wire protocol, BDRs)
lives at docs/uploads.md.
1. Declare the upload on the store
Uploads are top-level on a store — not inside state do, not inside
field or stream blocks. The framework auto-injects the wire marker
so render code never composes upload state by hand.
defmodule MyAppWeb.Stores.AvatarStore do
  use Musubi.Store, root: true

  state do
    field :avatar_url, String.t() | nil
  end

  upload :avatar,
    accept: ~w(.jpg .jpeg .png),
    max_entries: 1,
    max_file_size: 5_000_000

  command :submit

  @impl Musubi.Store
  def mount(_params, socket), do: {:ok, assign(socket, :avatar_url, nil)}

  @impl Musubi.Store
  def render(socket), do: %{avatar_url: socket.assigns.avatar_url}

  @impl Musubi.Store
  def handle_command(:submit, _payload, socket) do
    {socket, [url]} =
      consume_uploaded_entries(socket, :avatar, fn %{path: path}, entry ->
        # `path` is a `Plug.Upload.random_file!/1` temp file owned by the
        # page server. Move it into permanent storage and return the URL
        # the client will see in `store.avatar_url` after the next render.
        dest = Path.join(["priv", "static", "uploads", entry.client_name])
        File.cp!(path, dest)
        {:ok, "/uploads/#{entry.client_name}"}
      end)

    {:reply, %{ok: true}, assign(socket, :avatar_url, url)}
  end
end
consume_uploaded_entries/3 removes the entry from the page-server
index on {:ok, val} and deletes the temp file. Return
{:postpone, val} to leave it in place for a later attempt — the
file survives across consumes until the entry is consumed with :ok
or cancelled.
2. Expose the store through a Musubi socket
use Musubi.Socket registers both the connection channel
(musubi:*) and the per-entry upload sub-channel
(musubi_upload:*) — no extra wiring required.
defmodule MyAppWeb.MusubiSocket do
  use Musubi.Socket,
    roots: [MyAppWeb.Stores.AvatarStore]
end
Mount it on the Phoenix endpoint like any other transport:
socket "/socket", MyAppWeb.MusubiSocket,
  websocket: true,
  longpoll: false
3. Wire the client
store.<upload_name> resolves to a stable reactive UploadHandle for
the connection lifetime. The reference does not change on state
updates; internal state mutates in place as upload_ops arrive.
import { useMusubiRoot } from "@musubi/react"

export function AvatarUploader() {
  const { store } = useMusubiRoot({
    module: "MyAppWeb.Stores.AvatarStore",
    id: "u:42"
  })

  if (!store) return <p>Loading…</p>

  const { avatar } = store

  const onChange = async (e: React.ChangeEvent<HTMLInputElement>) => {
    if (!e.target.files) return
    await avatar.select(e.target.files)
    await avatar.start()
  }

  return (
    <div>
      <input
        type="file"
        accept={
          Array.isArray(avatar.config.accept)
            ? avatar.config.accept.join(",")
            : undefined
        }
        onChange={onChange}
      />

      {avatar.isUploading && <progress value={avatar.progress} max={100} />}

      {avatar.errors.map((err) => (
        <p key={err.code}>{err.message}</p>
      ))}

      {avatar.entries.map((e) => (
        <div key={e.ref}>
          {e.clientName} — {e.progress}%
          {e.errors.map((err) => <small key={err.code}>{err.message}</small>)}
          <button onClick={() => avatar.cancel(e.ref)}>×</button>
        </div>
      ))}

      <button
        disabled={!avatar.isSuccess}
        onClick={() => store.dispatchCommand("submit", {})}
      >
        Save
      </button>

      {store.avatar_url && <img src={store.avatar_url} alt="avatar" />}
    </div>
  )
}
Drag-drop, file pickers, and any other UI affordance are application
responsibility — Musubi ships no headless components.
4. Switch to direct-to-cloud (external mode)
For large media, channel-mode chunks every byte through the BEAM.
External mode replaces the chunk pipeline with a single PUT from the
browser to a presigned cloud URL. The wire protocol is identical to
channel mode; only the preflight reply changes shape and the chunk
delivery path moves off the Phoenix channel.
Implement upload_external/3 on the store. Musubi treats meta as
opaque — pick whatever shape your client uploader needs, plus any
fields the :submit handler reads at consume time.
@impl Musubi.Store
def upload_external(:avatar, entry, socket) do
  public_url = MyApp.S3.public_url(entry)
  {presigned_url, headers} = MyApp.S3.presign_put(entry)

  meta = %{
    uploader: "S3",
    url: presigned_url,
    headers: headers,
    public_url: public_url
  }

  {:ok, meta, socket}
end
Consuming the upload in a command handler looks identical to channel
mode — except the meta carries an :external key instead of :path:
@impl Musubi.Store
def handle_command(:submit, _payload, socket) do
  {socket, [url]} =
    consume_uploaded_entries(socket, :avatar, fn meta, entry ->
      %{external: %{public_url: public_url}} = meta

      # Optionally HEAD the object to confirm the client actually PUT it.
      :ok = MyApp.S3.assert_present!(entry.client_name)
      {:ok, public_url}
    end)

  {:reply, %{ok: true}, assign(socket, :avatar_url, url)}
end
Bring your own uploader
@musubi/client ships the ExternalUploader contract, not an
implementation. Apps own the upload mechanism: the library has no
opinion on fetch vs. XMLHttpRequest, error semantics, or
cloud-specific quirks.
The whole contract:
type ExternalUploader = (args: {
  entry: UploadEntry
  file: File
  meta: unknown   // what your `upload_external/3` returned
  onProgress: (pct: number) => void
  signal: AbortSignal
}) => Promise<void>
Resolve → success. Reject → Musubi pushes upload_error so the
server emits {op: error, code: "external_failed"}.
XHR (granular progress, large media):
const S3Uploader: ExternalUploader = ({ file, meta, onProgress, signal }) => {
  const { url, headers } = meta as { url: string; headers?: Record<string, string> }
  return new Promise<void>((resolve, reject) => {
    const xhr = new XMLHttpRequest()
    xhr.open("PUT", url)
    for (const [k, v] of Object.entries(headers ?? {})) xhr.setRequestHeader(k, v)
    xhr.upload.onprogress = (e) =>
      e.lengthComputable && onProgress(Math.round((e.loaded / e.total) * 100))
    xhr.onload = () => (xhr.status < 300 ? resolve() : reject(new Error(`PUT ${xhr.status}`)))
    xhr.onerror = () => reject(new Error("network error"))
    signal.addEventListener("abort", () => xhr.abort())
    xhr.send(file)
  })
}
fetch (no granular progress):
const FetchUploader: ExternalUploader = async ({ file, meta, onProgress, signal }) => {
  const { url, headers } = meta as { url: string; headers?: Record<string, string> }
  const res = await fetch(url, { method: "PUT", body: file, headers, signal })
  if (!res.ok) throw new Error(`PUT ${res.status}`)
  onProgress(100)
}
fetch cannot observe request-body progress, so it jumps 0 → 100.
Fine for small files; for large media (the reason external mode
exists) prefer XHR.
Register your uploader on the client through MusubiProvider:
import { Socket } from "phoenix"
import { MusubiProvider } from "@musubi/react"
import { S3Uploader } from "./uploaders/s3"

const socket = new Socket("/socket")

export function App() {
  return (
    <MusubiProvider socket={socket} uploaders={{ S3: S3Uploader }}>
      <AvatarUploader />
    </MusubiProvider>
  )
}
When the uploader's Promise rejects, Musubi pushes an
upload_error event back to the page server and the server emits
{op: error, code: "external_failed"} so the UI can surface the
failure via handle.errors / entry.errors.
Per-item dynamic uploads (child stores)
upload :name, opts is a compile-time singleton bound to a fixed
path. For per-row attachments (one upload per cart line, per gallery
photo, per evidence record) use a child store per item; each child
declares its own upload at the top level and the store_id on each
upload op routes ops back to the correct child:
defmodule CartLineStore do
  use Musubi.Store
  attr :line_id, String.t(), required: true

  state do
    field :line_id, String.t()
  end

  upload :attachment, accept: ~w(.pdf), max_entries: 1

  def init(socket), do: {:ok, assign(socket, :line_id, socket.assigns.line_id)}
  def render(socket), do: %{line_id: socket.assigns.line_id}
end

defmodule CartStore do
  use Musubi.Store, root: true

  state do
    field :lines, list(CartLineStore.state())
  end

  def render(socket) do
    %{
      lines:
        Enum.map(socket.assigns.lines, fn line ->
          child(CartLineStore, id: "line-#{line.id}", line_id: line.id)
        end)
    }
  end
end
On the client, page.lines[i].attachment is an UploadHandle
specific to that line; the server keeps store_id: ["lines", "line-N"] on every emitted op.


  

    Testing Stores

Musubi.Testing is the public test entry point for stores authored on top
of Musubi. It wraps Musubi.Page.Server.start_link/1 with test-friendly
defaults and exposes the primary assertion surface, modelled on
Phoenix.LiveViewTest.
Doctrine: assert through render/2, not assigns/2
Test the rendered wire-shape map — what the client would observe — not
internal socket.assigns. Renaming or splitting a field then trips the
test; assertions coupled to internal storage do not.
assigns/2 is documented as an escape hatch for state that is not
surfaced through render/1. Reach for it sparingly.
Minimum example
Suppose a store tracks a 1v1 fight:
defmodule MyApp.Stores.RoomStore do
  use Musubi.Store, root: true

  state do
    field :hp, %{p1: integer(), p2: integer()}
    field :winner, :p1 | :p2 | :draw | nil
  end

  command :ko do
    payload do
      field :target, String.t()
    end

    reply do
      field :ok, boolean()
    end
  end

  @impl Musubi.Store
  def mount(_params, socket) do
    socket =
      socket
      |> Musubi.Socket.assign(:hp, %{p1: 100, p2: 100})
      |> Musubi.Socket.assign(:winner, nil)

    {:ok, socket}
  end

  @impl Musubi.Store
  def render(socket) do
    %{hp: socket.assigns.hp, winner: socket.assigns.winner}
  end

  @impl Musubi.Store
  def handle_command(:ko, %{"target" => "p2"}, socket) do
    socket =
      socket
      |> Musubi.Socket.assign(:hp, %{p1: 100, p2: 0})
      |> Musubi.Socket.assign(:winner, :p1)

    {:reply, %{"ok" => true}, socket}
  end
end
A focused test:
defmodule MyApp.Stores.RoomStoreTest do
  use ExUnit.Case, async: true

  test "ko on p2 flips winner to p1" do
    page = Musubi.Testing.mount(MyApp.Stores.RoomStore, %{"room_code" => "AB12"})

    {:ok, %{"ok" => true}} =
      Musubi.Testing.dispatch_command(page, :ko, %{"target" => "p2"})

    assert Musubi.Testing.render(page) == %{
             hp: %{p1: 100, p2: 0},
             winner: :p1
           }
  end
end
Wire shape: atoms stay atoms in render/2
render/2 returns native Elixir terms — :p1 stays an atom, the
%{p1: ...} map keeps atom keys. The JSON-string conversion happens
downstream on the way to the client (see "Wire Encoding: Atoms Become
Strings" in Getting Started). Tests are easier to read this way.
If you need to assert against the actual wire shape, pipe through
Musubi.Wire.to_wire/1:
wire = page |> Musubi.Testing.render() |> Musubi.Wire.to_wire()
assert wire == %{"hp" => %{"p1" => 100, "p2" => 0}, "winner" => "p1"}
Addressing child stores
render/2, dispatch_command/4, and assigns/2 all accept an optional
store_id — the path from the root to the addressed node, matching the
shape of Musubi.Socket.store_id/1. The default [] addresses the root.
	store_id	Addresses
	[]	root
	["filters"]	root → child mounted with id: "filters"
	["cart", "i-42"]	root → cart child → its child "i-42"

Each segment matches the :id passed to Musubi.Child.child(Module, id: "...")
inside the parent's render/1 output. Segments are strings.
Worked example
Parent + child store:
defmodule MyApp.Stores.FiltersStore do
  use Musubi.Store

  state do
    field :query, String.t()
  end

  command :change_query do
    payload do
      field :query, String.t()
    end

    reply do
      field :ok, boolean()
    end
  end

  @impl Musubi.Store
  def mount(socket), do: {:ok, Musubi.Socket.assign(socket, :query, "")}

  @impl Musubi.Store
  def render(socket), do: %{query: socket.assigns.query}

  @impl Musubi.Store
  def handle_command(:change_query, %{"query" => q}, socket) do
    {:reply, %{"ok" => true}, Musubi.Socket.assign(socket, :query, q)}
  end
end

defmodule MyApp.Stores.RootStore do
  use Musubi.Store, root: true

  state do
    field :filters, MyApp.Stores.FiltersStore.t()
  end

  @impl Musubi.Store
  def mount(_params, socket), do: {:ok, socket}

  @impl Musubi.Store
  def render(_socket) do
    %{filters: Musubi.Child.child(MyApp.Stores.FiltersStore, id: "filters")}
  end

  @impl Musubi.Store
  def handle_command(_name, _payload, socket), do: {:noreply, socket}
end
Test that dispatches to the child and asserts on its rendered output:
test "filter query updates through the child store" do
  page = Musubi.Testing.mount(MyApp.Stores.RootStore)

  {:ok, %{"ok" => true}} =
    Musubi.Testing.dispatch_command(
      page,
      :change_query,
      %{"query" => "shirt"},
      ["filters"]
    )

  assert Musubi.Testing.render(page, ["filters"]) == %{query: "shirt"}
end
Lifecycle notes
	The child is mounted lazily by the resolver during the first render
cycle, triggered automatically by Musubi.Testing.mount/3. By the
time dispatch_command/4 runs, the child is in the store table.
	Calling dispatch_command/4 with a store_id for a child that was
never rendered raises — the lookup fails fast.
	Musubi.Testing.render(page) at the root returns the raw render/1
output, including the %Musubi.Child{...} placeholder. The
placeholder is substituted with the child's rendered output later in
the wire pipeline before the patch envelope ships to the client. Use
render(page, ["filters"]) to assert on the child's own output, or
pipe through Musubi.Wire.to_wire/1 to see the resolved wire shape.

Push patches: handled automatically
By default mount/3 sets the test process as the transport pid, so
push-patch envelopes arrive in the test mailbox. Most tests do not need
to consume them — render/2 runs the store's render/1 against the
current socket and is sufficient for state assertions.
If a test needs to observe patch sequencing (e.g. verifying a stream
operation was emitted), assert on the mailbox:
assert_receive {:patch, %Musubi.Page.PatchEnvelope{ops: ops}}
Teardown
mount/3 uses ExUnit.Callbacks.start_supervised!/1, so the page
server is torn down with the test process. No manual cleanup needed.


  

    Musubi client contract

This document summarizes the current client-facing Musubi contract. The
authoritative runtime behavior still lives in spec/ and the BDR records;
this file describes how the generated TypeScript surface and client packages
fit that contract.
Status
The settled direction is:
	clients open one Musubi connection, then mount declared roots by {module, id}
	one physical Phoenix.Socket carries many logical Musubi roots
	the server owns the store tree and sends patch envelopes
	the TypeScript client materializes the tree, streams, async values, and
store proxies
	generated TypeScript is type-only; it does not emit runtime descriptors,
registries, store objects, or proxy implementations
	generated marker internals are symbol-branded type information, never wire
data

Runtime keys are deliberately stable. In particular, keep
__musubi_store_id__ as the reserved field on rendered store nodes.
Public Client Shape
Applications create one Phoenix socket, open one Musubi connection, and mount
declared roots through that connection. The generated Musubi.Stores
registry type is bound to the API exactly once — via the R generic on
connect<R>(socket), or via createMusubi<R>() in @musubi/react —
and the module string literal then drives type inference for every
later mountStore call. mountStore returns a { store, unmount }
pair.
const phx = new Phoenix.Socket("/socket", {
  params: { token: window.userToken },
})

const connection = await connect<Musubi.Stores>(phx)

const { store: cart, unmount } = await connection.mountStore({
  module: "MyApp.Stores.CartPageStore",
  id: "cart:page",
  params: { cart_id: "cart:page" },
})

cart.title
cart.header.title
cart.lines.map((line) => line.name)

const reply = await cart.dispatchCommand("checkout", {})

await unmount()
The backend socket module declares the root-store allowlist and implements only
Musubi callbacks. Phoenix socket and channel behaviours are adapter details.
defmodule MyAppWeb.UserSocket do
  use Musubi.Socket,
    roots: [
      MyApp.Stores.CartPageStore,
      MyApp.Stores.DashboardStore
    ]

  @impl Musubi.Socket
  def handle_connect(%{"token" => token}, socket) do
    {:ok, Musubi.Socket.assign(socket, :token, token)}
  end

  @impl Musubi.Socket
  def handle_join(_params, socket), do: {:ok, socket}
end
Public rules:
	callers open one connection and mount roots by module name plus root id
	callers do not pass generated runtime values
	callers do not decode patches, streams, or async wire values manually
	callers may explicitly unmount a mounted root by awaiting the unmount
closure returned from mountStore
	mounts are ref-counted: each mountStore caller receives its own
unmount handle; the underlying root tears down only when the last
caller unmounts
	connection.disconnect() returns Promise<void>
	child stores are exposed as nested proxies
	streams are exposed as materialized arrays
	async values are exposed as normalized AsyncResult<T>
	command failures and timeouts surface as MusubiCommandError (see
below); the public MusubiConnection<R> interface exposes only
mountStore and disconnect — the connection topic is not part of
the public surface

interface MountedStore<M, R> {
  readonly store: StoreProxy<M, R>
  readonly unmount: () => Promise<void>
}
Identity
Musubi connection identity is the Phoenix channel topic:
type Connect = {
  topic?: string
}
The default topic is "musubi:connection". The client sends an empty channel join
payload for the connection. Auth and transport-level data should come from
Phoenix socket params/connect_info; root business params belong to mountStore.
Root mount identity is:
type MountStore = {
  module: string
  id: string
  params?: Record<string, unknown>
}
The module string must match a root store module declared by the backend
connection. The id must be explicit and unique within that connection.
Mounted store identity inside a connected tree is:
type StoreId = string[]
Rules:
	the root store id is []
	child store ids are authored by the server
	the client echoes server-provided ids verbatim when dispatching commands
	the client never constructs or parses store ids

Every rendered store node carries:
type StoreNodeRef = {
  __musubi_store_id__: StoreId
}
Wire Contract
Mounting a declared root sends:
type MountMessage = {
  module: string
  id: string
  params: Record<string, unknown>
}
Commands target mounted stores by root_id plus store_id:
type CommandMessage = {
  root_id: string
  store_id: StoreId
  name: string
  payload: Record<string, unknown>
}
Patch pushes use JSON Patch for ordinary state and stream_ops for stream
materialization:
type JsonPatchOp =
  | { op: "add"; path: string; value: unknown }
  | { op: "remove"; path: string }
  | { op: "replace"; path: string; value: unknown }

type StreamOp =
  | { op: "reset"; stream: string; ref: string; store_id: StoreId }
  | {
      op: "insert"
      stream: string
      ref: string
      store_id: StoreId
      item_key: string
      at: number
      item: unknown
      limit: number | null
    }
  | {
      op: "delete"
      stream: string
      ref: string
      store_id: StoreId
      item_key: string
    }

type PatchEnvelope = {
  type: "patch"
  base_version: number
  version: number
  ops: JsonPatchOp[]
  stream_ops: StreamOp[]
}

type WireStreamMarker = {
  __musubi_stream__: string
}

type ConnectionPatchEnvelope = PatchEnvelope & {
  root_id: string
}
Envelope rules:
	the initial envelope carries base_version: 0 and version: 1
	each later envelope must apply to the client's current version
	idle render cycles emit no envelope
	reconnect creates a fresh page runtime and fresh version sequence
	in connection transport, every patch envelope includes root_id; the client
applies it only to the matching mounted root runtime
	stream placement paths contain WireStreamMarker objects in ops
	stream contents move through stream_ops

See Musubi.Stream for declaration, render placement, and validation
rules.
Async Values
The wire shape mirrors Musubi.AsyncResult serialization:
type WireAsyncError =
  | { kind: "error"; value: unknown }
  | { kind: "exit"; value: unknown }

type WireAsyncResult<T = unknown> =
  | { status: "loading"; result: T | null; reason: null }
  | { status: "ok"; result: T; reason: null }
  | { status: "failed"; result: T | null; reason: WireAsyncError | unknown }
The public client normalizes this to:
type AsyncError =
  | { kind: "error"; value: unknown }
  | { kind: "exit"; value: unknown }

type AsyncResult<T> =
  | { status: "loading"; data: T | null; error: null }
  | { status: "ok"; data: T; error: null }
  | { status: "failed"; data: T | null; error: AsyncError | unknown }
Normalization rules:
	result becomes data
	reason becomes error
	AsyncResult.of(T) projects to AsyncResult<T>
	AsyncResult.of(stream(T)) projects to AsyncResult<T[]>; on the wire the
async result is the stream marker, and item content still arrives through
stream_ops

Command Errors
dispatchCommand and the React useMusubiCommand dispatcher both
surface failures and timeouts as a single class exported from
@musubi/client:
class MusubiCommandError extends Error {
  readonly name: "MusubiCommandError"
  readonly kind: "failed" | "timeout"
  readonly command: string
  readonly storeId: readonly string[]
  readonly reply: unknown
  readonly code: string | undefined

  static is(value: unknown): value is MusubiCommandError
}
Rules:
	kind: "failed" carries the raw server reply; kind: "timeout"
has reply: undefined
	code is extracted from the reply by checking string code, error,
then reason fields (in that order)
	cause is preserved via Error.cause when supplied
	MusubiCommandError.is(value) is name-based and cross-module safe

Stable List Keys
keyOf(proxy) (exported from @musubi/client, re-exported from
@musubi/react) returns a stable string identity for a store proxy
derived from its store_id path. It is the supported way to key React
lists of child proxies; callers must not synthesize keys from
__musubi_store_id__ directly.
React Surface
@musubi/react exposes createMusubi<R>(), which closes over the
registry once and returns the full hook set bound to R:
interface MusubiFactory<R> {
  connect: (socket: SocketLike, options?: ConnectOptions) => Promise<MusubiConnection<R>>
  MusubiProvider: FC<MusubiProviderProps<R>>
  useMusubiConnection: () => MusubiConnection<R>
  useMusubiConnectionStatus: () => MusubiConnectionStatus<R>
  useMusubiRoot: <M>(options: UseMusubiRootOptions<M, R>) => MusubiRootMount<M, R>
  useMusubiRootSuspense: <M>(options: UseMusubiRootOptions<M, R>) => StoreProxy<M, R>
  useMusubiSnapshot: { /* selector + optional equalityFn (defaults to shallowEqual) */ }
  useMusubiCommand: <M, K>(proxy: StoreProxy<M, R>, name: K) => MusubiCommandResult<M, K, R>
}

type MusubiConnectionStatus<R> =
  | { state: "connecting"; connection: null }
  | { state: "ready"; connection: MusubiConnection<R> }
  | { state: "error"; connection: null; error: Error }

type MusubiProviderProps<R> =
  | { connection: MusubiConnection<R>; socket?: never; children: ReactNode }
  | { socket: SocketLike; topic?: string; connection?: never; children: ReactNode }

interface MusubiCommandResult<M, K, R> {
  dispatch: (payload: CommandPayload<M, K, R>) => Promise<CommandReply<M, K, R>>
  isPending: boolean
  error: MusubiCommandError | null
  data: CommandReply<M, K, R> | null
  reset: () => void
}
Rules:
	MusubiProvider accepts either connection or socket, never both;
with socket, the provider owns the connect/disconnect lifecycle
	useMusubiConnectionStatus() is the only safe hook inside the
"connecting" / "error" states; useMusubiConnection() throws unless
the status is "ready"
	useMusubiRoot and useMusubiRootSuspense share one ref-counted
root-mount cache keyed by {module, id, canonical(params)}; params
are stringified with sorted keys so literal-equal params share mounts
	useMusubiRootSuspense throws an in-flight Promise for <Suspense>
and a cached Error for the nearest error boundary
	useMusubiSnapshot defaults equalityFn to shallowEqual when a
selector is supplied; pass an explicit equalityFn to override
	useMusubiCommand sequences concurrent dispatch calls with a
monotonic request token: only the latest call's outcome lands in
data / error; reset() clears both

Generated TypeScript
mix compile.musubi_ts emits an ambient .d.ts bundle. It owns the generated
Musubi.Stores interface and the marker types used by @musubi/client.
declare namespace Musubi {
  type StoreId = string[]

  const Type: unique symbol

  interface StoreDef<Module extends string, Shape, Commands> {
    readonly [Type]: {
      module: Module
      shape: Shape
      commands: Commands
    }
  }

  type StoreField<Module extends string> = {
    readonly [Type]: { kind: "store"; module: Module }
  }

  type StreamField<Item> = {
    readonly [Type]: { kind: "stream"; item: Item }
  }

  type AsyncField<Value> = {
    readonly [Type]: { kind: "async"; value: Value }
  }

  interface Stores {
    "MyApp.Stores.CartPageStore": StoreDef<
      "MyApp.Stores.CartPageStore",
      {
        title: string
        header: StoreField<"MyApp.Stores.HeaderStore">
        lines: StreamField<MyApp.CartLine>
        profile: AsyncField<MyApp.Profile>
      },
      {
        checkout: {
          payload: {}
          reply: { order_id: string } | { error: string }
        }
      }
    >
  }
}
Marker rules:
	markers are type-only
	marker properties never appear on the wire
	the runtime never reads marker properties
	symbol branding prevents ordinary user objects from matching Musubi marker
types by accident

Client Projection
The client package derives public proxy and snapshot types from a
caller-supplied registry type R. User-facing helpers take the module
key first and require R as the second generic. The registry itself is
bound once for the connection by connect<R>(socket) or
createMusubi<R>(), not threaded through every call. Consumers pass
their generated Musubi.Stores type (or any store-map type) directly —
there is no intermediate Registry symbol.
type StoreModule<R> = Extract<keyof R, string>
type DefOf<M extends StoreModule<R>, R> = R[M & keyof R]

type StoreSnapshot<M extends StoreModule<R>, R> = {
  readonly __musubi_store_id__: StoreId
} & {
  [K in keyof ShapeOf<M, R>]: SnapshotValue<ShapeOf<M, R>[K], R>
}

interface StoreRuntime<M extends StoreModule<R>, R> {
  readonly __musubi_store_id__: StoreId
  dispatchCommand<K extends CommandName<M, R>>(
    name: K,
    payload: CommandPayload<M, K, R>
  ): Promise<CommandReply<M, K, R>>
  subscribe(listener: () => void): () => void
  snapshot(): StoreSnapshot<M, R>
}

type StoreProxy<M extends StoreModule<R>, R> =
  StoreRuntime<M, R> & {
    [K in keyof ShapeOf<M, R>]: ProxyValue<ShapeOf<M, R>[K], R>
  }
SnapshotValue<T, R> and ProxyValue<T, R> keep T first because T
is a projected wire type, not a module key.
Reserved runtime member names on every store proxy:
	__musubi_store_id__
	dispatchCommand
	subscribe
	snapshot

Runtime Materialization
For each connected root, the TypeScript runtime maintains:
	the latest accepted version
	the patched wire tree
	a store_id -> node index
	a (store_id, stream_name) -> materialized_list table
	a store_id -> proxy cache

Property resolution on a proxy follows the live wire shape:
	reserved runtime members return runtime implementations
	wire values carrying __musubi_store_id__ return cached nested proxies
	wire values carrying __musubi_stream__ return materialized arrays
	async values return normalized AsyncResult<T>
	async streams return normalized AsyncResult<T[]>
	plain objects recurse through the same resolution rules
	plain fields return their wire value

Generated marker types only drive TypeScript inference. Runtime behavior is
driven by the wire tree, stream tables, and proxy cache.
Separation Of Concerns
Server/codegen owns:
	the declared store shape
	command payload and reply types
	type-only markers for store, stream, and async fields
	the generated Musubi.Stores registry

Client runtime owns:
	opening Phoenix Channel connections
	applying patch envelopes
	materializing streams
	normalizing async wire values
	constructing and caching proxies
	dispatching commands with server-provided store_id values



  

    Persistence pattern (application-owned)

Musubi does not ship an Musubi.Persistence module, behaviour, or adapter. This is a deliberate scope decision recorded in spec/backlog.md: persistence is an application concern, not a runtime primitive. Hook stages and the socket extension points already give applications everything they need.
This document is the reference for that pattern: load on mount/1, save on attach_hook(:persist, :after_command, …).
Why hooks, not a built-in adapter
	Topology varies. Some stores save full snapshots; some append events; some cache and let a background worker write through. A built-in adapter forces a single shape.
	Authorization is application-specific. Who can persist what for whom is policy, not transport.
	Hooks already have the right surface. :after_command runs after handle_command/3 returns. The store's resolved post-command socket is in scope. That is the natural save point.
	mount/1 is the natural load point. It already runs once per page mount before the first render and can read from any store the application controls.

Save: attach_hook(:persist, :after_command, …)
:after_command hooks are arity 4, called as (command_name, payload, reply, socket). Return shape is {:cont, socket} or {:halt, socket}. use Musubi.Store exposes assign/2,3, attach_hook/4, and the other LV-style helpers bare; the fully-qualified Musubi.Socket.* and Musubi.Lifecycle.* forms remain available when preferred.
defmodule MyApp.Stores.CartStore do
  use Musubi.Store

  state do
    field :items, list(CartItemState.t())
  end

  command :add_item do
    payload do
      field :sku, String.t()
    end
  end

  def mount(socket) do
    items = MyApp.Storage.load_cart(socket.assigns.cart_id) || []

    socket =
      socket
      |> assign(:items, items)
      |> attach_hook(:persist, :after_command, &persist/4)

    {:ok, socket}
  end

  defp persist(_command_name, _payload, _reply, socket) do
    MyApp.Storage.save_cart(socket.assigns.cart_id, socket.assigns.items)
    {:cont, socket}
  end

  def handle_command(:add_item, %{"sku" => sku}, socket) do
    {:noreply, update(socket, :items, &[CartItemState.new(sku) | &1])}
  end

  def render(socket), do: %{items: socket.assigns.items}
end
Selective save
Hooks see the command name, so the application can opt out of persistence for read-only commands or for commands that already wrote to storage themselves.
defp persist(:refresh, _payload, _reply, socket), do: {:cont, socket}
defp persist(_command, _payload, _reply, socket) do
  MyApp.Storage.save_cart(socket.assigns.cart_id, socket.assigns.items)
  {:cont, socket}
end
Failure handling
If persistence fails and the application wants the user-visible error to surface, raise inside the hook — the page server will crash per BDR-0003 let-it-crash. If the application wants to swallow and retry asynchronously, log inside the hook and continue. There is no built-in retry.
require Logger

defp persist(_command, _payload, _reply, socket) do
  case MyApp.Storage.save_cart(socket.assigns.cart_id, socket.assigns.items) do
    :ok -> {:cont, socket}
    {:error, reason} ->
      Logger.error("cart persist failed: #{inspect(reason)}")
      {:cont, socket}
  end
end
Load: inside mount/1
mount/1 runs once per page mount on the root store and once per child mount; both have full access to socket.assigns. Load there:
def mount(socket) do
  case MyApp.Storage.load_cart(socket.assigns.cart_id) do
    {:ok, items} -> {:ok, assign(socket, :items, items)}
    :error -> {:ok, assign(socket, :items, [])}
  end
end
If the load is slow, prefer assign_async/3:
def mount(socket) do
  cart_id = socket.assigns.cart_id

  socket =
    socket
    |> assign(:items, [])
    |> assign_async(:loaded, fn -> {:ok, MyApp.Storage.load_cart(cart_id)} end)

  {:ok, socket}
end
Stream slot reload
For a stream slot, refresh in-session via stream(socket, :messages, items, reset: true) or stream_async(socket, :messages, fun, reset: true). The persistence pattern still applies — load fresh items inside mount/1 (or whichever handler triggers a refresh) and emit them through the stream API. The runtime forgets stream values after flush; only the per-stream slot config (item_key fn, limit, ref counter) is retained on the socket. The client owns the materialized list.
Snapshot vs append-only
Both shapes work with the same primitives:
	Snapshot — overwrite on every :after_command write. Simple. Higher write cost. Easy reload (single read at mount).
	Append-only — write each command + payload to an event log; rebuild state at mount by replaying. More flexible. Reload cost grows with history. Use when audit/event sourcing is already part of the application.

Musubi doesn't pick. Both compose with the same hook stages.
Reconnect = fresh mount
Per BDR-0003, reconnect rebuilds the page from scratch. There is no in-memory checkpoint that survives a transport drop. The load path is the only restoration mechanism. This is intentional: the runtime never tries to be a durable store; durability is delegated entirely to the application's persistence layer.
What you do not need to do
	Do not call into the runtime to persist on its behalf — there is no API.
	Do not write to socket.private for app-level persistence state. That namespace is reserved (hook table, async ref tracking, pending stream ops). Use a dedicated assign.
	Do not introduce a :persist hook stage. The six public stages (:before_command, :after_command, :handle_async, :handle_info, :after_render, :after_serialize) are stable per BDR-0004; persistence rides on :after_command.



  

    
Musubi.Child 
    



      
Render-time child placeholder sentinel resolved by Musubi.Resolver when it appears in store output.
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        child(module, opts \\ [])

      


        Builds a child placeholder sentinel.
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          @type assigns_map() :: map()
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          @type t() :: %Musubi.Child{
  assigns: assigns_map(),
  id: String.t() | nil,
  module: module()
}
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          @spec child(
  module(),
  keyword()
) :: t()


      


Builds a child placeholder sentinel.
The runtime treats the returned struct specially only when it appears inside a
render/1 return value. Elsewhere it is inert data.
Examples
iex> sentinel = Musubi.Child.child(MyStore, id: "sidebar", title: "Inbox")
iex> sentinel.module
MyStore
iex> sentinel.id
"sidebar"
iex> sentinel.assigns
%{title: "Inbox"}

  


        

      


  

    
Musubi.Input 
    



      
Compile-time DSL entrypoint for Musubi input-object schemas.
Input modules are pure data types used as command-payload field shapes.
They are distinct from Musubi.State (render output) and Musubi.Store
(mountable runtime nodes): no mount/1, no render/1, no commands, no
streams, no child eligibility. Only typed fields and validation.
Inputs participate in:
	Musubi.Wire — auto-derived so input structs serialize like state.
	Musubi.Type.valid?/3 — Module.t() references to an input module
recurse via __musubi_validate_input__/1.
	Musubi.Hooks.ValidateCommandSchema — payload fields typed
MyInput.t() validate by recursing into the input module.

Examples
defmodule UserInput do
  use Musubi.Input

  input do
    field :name, String.t()
    field :age, integer()
  end
end
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        __using__(opts)

      


        Sets up a module to declare a reusable Musubi input with input do ... end.
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        Returns whether module is a Musubi input-object module.
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          @spec __using__(keyword()) :: Macro.t()


      


Sets up a module to declare a reusable Musubi input with input do ... end.
Examples
defmodule UserInput do
  use Musubi.Input

  input do
    field :name, String.t()
  end
end

  



  
    
      
    
    
      input_module?(module)



        
          
        

    

  


  

      

          @spec input_module?(module()) :: boolean()


      


Returns whether module is a Musubi input-object module.
Examples
iex> defmodule InputKindExample do
...>   use Musubi.Input
...>   input do
...>     field :name, String.t()
...>   end
...> end
iex> Musubi.Input.input_module?(InputKindExample)
true
iex> Musubi.Input.input_module?(Musubi.Socket)
false

  


        

      


  

    
Musubi.Socket behaviour
    



      
Socket struct and assign helpers for Musubi runtimes.
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        Keys written into the assigns map.



    


    
      
        callback_error_reason()

      


        Application-level denial reasons returned by socket callbacks.



    


    
      
        callback_result()

      


        Return shape for Musubi socket lifecycle callbacks.



    


    
      
        connect_info()

      


        Phoenix connect_info data captured when the Musubi socket connects.



    


    
      
        connect_params()

      


        Parameters supplied when the transport socket connects.



    


    
      
        join_params()

      


        Parameters supplied when a Musubi connection joins.



    


    
      
        path_segment()

      


        Path segments identifying a store's parent path.



    


    
      
        private_key()

      


        The private bookkeeping map carried by the socket.



    


    
      
        root_params()

      


        Client params supplied for the current root store mount.



    


    
      
        roots()

      


        Root store modules that may be mounted through this socket.



    


    
      
        session()

      


        Session data shared by all root stores on one Musubi socket.



    


    
      
        store_id()

      


        Runtime identity of a store node — array of local ids from root.



    


    
      
        t()
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        handle_connect(params, socket)

      


        Runs once when the transport socket connects.



    


    
      
        handle_join(params, socket)

      


        Runs once when a Musubi connection joins.



    





  
    Functions
  


    
      
        __using__(opts)

      


        Declares a Musubi socket module.



    


    
      
        any_changed?(socket)

      


        Returns whether any assign key is marked as changed since the last render cycle.



    


    
      
        assign(socket, attrs)

      


        Assigns many keys from a keyword list or map.



    


    
      
        assign(socket, key, value)

      


        Assigns one key on the socket and records the change in __changed__.



    


    
      
        assign_new(socket, key, fun)

      


        Assigns a value to key only if key is not already present in the socket's
assigns. fun is invoked lazily and receives no arguments.



    


    
      
        changed?(socket, key)

      


        Returns whether the given assign key is marked as changed.



    


    
      
        connect_info(socket)

      


        Returns Phoenix connect_info data captured when the Musubi socket connected.



    


    
      
        consumed_keys_changed?(socket, keys)

      


        Returns whether any consumed key appears in the socket's __changed__ map.



    


    
      
        fetch_root_by_module(socket_module, module_str)

      


        Fetches a declared root store module by its client module string.



    


    
      
        get_private(socket, key, default \\ nil)

      


        Reads a private runtime value.



    


    
      
        inherit_context(source, target)

      


        Copies shared Musubi context from one socket to another.



    


    
      
        put_connect_info(socket, connect_info)

      


        Stores Phoenix connect_info data on the Musubi socket.



    


    
      
        put_private(socket, key, value)

      


        Writes a private runtime value.



    


    
      
        put_root_params(socket, params)

      


        Stores the current root store mount params in socket private context.



    


    
      
        put_session(socket, session)

      


        Stores session data shared by all root stores on one Musubi socket.



    


    
      
        reset_changed(socket)

      


        Clears the LiveView-style __changed__ bookkeeping after a render cycle.



    


    
      
        root_params(socket)

      


        Returns the params supplied when the current root store was mounted.



    


    
      
        session(socket)

      


        Returns the session data shared by all root stores on one Musubi socket.



    


    
      
        store_id(socket)

      


        Returns the runtime identity (store_id) of the store node owning this socket.



    


    
      
        update(socket, key, fun)

      


        Updates one assign by applying fun to the current value.
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          @type assign_key() :: term()


      


Keys written into the assigns map.

  



  
    
      
    
    
      callback_error_reason()



        
          
        

    

  


  

      

          @type callback_error_reason() ::
  :unauthorized | :not_found | :invalid_params | :forbidden


      


Application-level denial reasons returned by socket callbacks.

  



  
    
      
    
    
      callback_result()



        
          
        

    

  


  

      

          @type callback_result() :: {:ok, t()} | :error | {:error, callback_error_reason()}


      


Return shape for Musubi socket lifecycle callbacks.

  



  
    
      
    
    
      connect_info()



        
          
        

    

  


  

      

          @type connect_info() :: map()


      


Phoenix connect_info data captured when the Musubi socket connects.

  



  
    
      
    
    
      connect_params()



        
          
        

    

  


  

      

          @type connect_params() :: map()


      


Parameters supplied when the transport socket connects.
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          @type join_params() :: map()


      


Parameters supplied when a Musubi connection joins.
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          @type path_segment() :: atom() | String.t()


      


Path segments identifying a store's parent path.
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          @type private_key() :: term()


      


The private bookkeeping map carried by the socket.
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          @type root_params() :: map()


      


Client params supplied for the current root store mount.

  



  
    
      
    
    
      roots()



        
          
        

    

  


  

      

          @type roots() :: [module()]


      


Root store modules that may be mounted through this socket.
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          @type session() :: map()


      


Session data shared by all root stores on one Musubi socket.
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          @type store_id() :: [String.t()]


      


Runtime identity of a store node — array of local ids from root.

  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Musubi.Socket{
  assigns: map(),
  endpoint: module() | nil,
  id: String.t() | nil,
  module: module() | nil,
  parent_path: [path_segment()],
  private: map(),
  topic: String.t() | nil,
  transport_pid: pid() | nil
}


      



  


        

      

      
        Callbacks


        


  
    
      
    
    
      handle_connect(params, socket)



        
          
        

    

  


  

      

          @callback handle_connect(params :: connect_params(), socket :: t()) :: callback_result()


      


Runs once when the transport socket connects.
Use this callback for connection-level authentication and assigns that should
be visible to every Musubi connection and mounted root store.

  



  
    
      
    
    
      handle_join(params, socket)



        
          
        

    

  


  

      

          @callback handle_join(params :: join_params(), socket :: t()) :: callback_result()


      


Runs once when a Musubi connection joins.
Use this callback for connection-level scope checks such as workspace or
tenant authorization. It does not receive root store module or id data; those
are validated later when the root store is mounted.

  


        

      

      
        Functions


        


  
    
      
    
    
      __using__(opts)


        (macro)


        
          
        

    

  


  

      

          @spec __using__(keyword()) :: Macro.t()


      


Declares a Musubi socket module.
The generated module is a Phoenix socket adapter internally, but application
code implements only Musubi callbacks.
Examples
defmodule MyAppWeb.UserSocket do
  use Musubi.Socket,
    roots: [
      MyApp.Stores.DashboardStore,
      MyApp.Stores.PollRoomStore
    ]

  @impl Musubi.Socket
  def handle_connect(%{"token" => token}, socket) do
    {:ok, Musubi.Socket.assign(socket, :token, token)}
  end

  @impl Musubi.Socket
  def handle_join(_params, socket), do: {:ok, socket}
end

  



  
    
      
    
    
      any_changed?(socket)



        
          
        

    

  


  

      

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


      


Returns whether any assign key is marked as changed since the last render cycle.
Examples
iex> Musubi.Socket.any_changed?(%Musubi.Socket{})
false
iex> socket = Musubi.Socket.assign(%Musubi.Socket{}, :title, "Inbox")
iex> Musubi.Socket.any_changed?(socket)
true

  



  
    
      
    
    
      assign(socket, attrs)



        
          
        

    

  


  

      

          @spec assign(t(), keyword(term()) | map()) :: t()


      


Assigns many keys from a keyword list or map.
Examples
iex> socket = %Musubi.Socket{}
iex> socket = Musubi.Socket.assign(socket, %{title: "Inbox", count: 2})
iex> socket.assigns.title
"Inbox"
iex> socket.assigns.count
2

  



  
    
      
    
    
      assign(socket, key, value)



        
          
        

    

  


  

      

          @spec assign(t(), assign_key(), term()) :: t()


      


Assigns one key on the socket and records the change in __changed__.
Examples
iex> socket = %Musubi.Socket{}
iex> socket = Musubi.Socket.assign(socket, :title, "Inbox")
iex> socket.assigns.title
"Inbox"
iex> socket.assigns.__changed__
%{title: true}

  



  
    
      
    
    
      assign_new(socket, key, fun)



        
          
        

    

  


  

      

          @spec assign_new(t(), assign_key(), (-> term())) :: t()


      


Assigns a value to key only if key is not already present in the socket's
assigns. fun is invoked lazily and receives no arguments.
Useful for setting defaults that should not overwrite parent-supplied values.
When key is already present the socket is returned unchanged and the
__changed__ map is not touched.
Examples
iex> socket = Musubi.Socket.assign_new(%Musubi.Socket{}, :count, fn -> 0 end)
iex> socket.assigns.count
0
iex> socket = Musubi.Socket.assign_new(socket, :count, fn -> 99 end)
iex> socket.assigns.count
0

  



  
    
      
    
    
      changed?(socket, key)



        
          
        

    

  


  

      

          @spec changed?(t(), assign_key()) :: boolean()


      


Returns whether the given assign key is marked as changed.
Examples
iex> socket = Musubi.Socket.assign(%Musubi.Socket{}, :title, "Inbox")
iex> Musubi.Socket.changed?(socket, :title)
true
iex> Musubi.Socket.changed?(socket, :count)
false

  



  
    
      
    
    
      connect_info(socket)



        
          
        

    

  


  

      

          @spec connect_info(t()) :: connect_info()


      


Returns Phoenix connect_info data captured when the Musubi socket connected.
Examples
iex> Musubi.Socket.connect_info(%Musubi.Socket{})
%{}

  



  
    
      
    
    
      consumed_keys_changed?(socket, keys)



        
          
        

    

  


  

      

          @spec consumed_keys_changed?(t(), [assign_key()]) :: boolean()


      


Returns whether any consumed key appears in the socket's __changed__ map.
Examples
iex> socket = Musubi.Socket.assign(%Musubi.Socket{}, :title, "Inbox")
iex> Musubi.Socket.consumed_keys_changed?(socket, [:title, :count])
true
iex> Musubi.Socket.consumed_keys_changed?(socket, [:count])
false

  



  
    
      
    
    
      fetch_root_by_module(socket_module, module_str)



        
          
        

    

  


  

      

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


      


Fetches a declared root store module by its client module string.
The string is compared against modules already declared in the socket;
Musubi does not convert arbitrary strings into atoms.
Examples
iex> defmodule SocketFetchRootByModuleDoc do
...>   defmodule Store do
...>     use Musubi.Store, root: true
...>
...>     state do
...>       field :ok, boolean()
...>     end
...>
...>     def render(_socket), do: %{ok: true}
...>     def handle_command(_name, _payload, socket), do: {:noreply, socket}
...>   end
...>
...>   use Musubi.Socket, roots: [Store]
...> end
iex> Musubi.Socket.fetch_root_by_module(SocketFetchRootByModuleDoc, "SocketFetchRootByModuleDoc.Store")
{:ok, SocketFetchRootByModuleDoc.Store}
iex> Musubi.Socket.fetch_root_by_module(SocketFetchRootByModuleDoc, "Missing.Store")
:error

  



    

  
    
      
    
    
      get_private(socket, key, default \\ nil)



        
          
        

    

  


  

      

          @spec get_private(t(), private_key(), term()) :: term()


      


Reads a private runtime value.
Examples
iex> socket = %Musubi.Socket{private: %{hooks: %{}}}
iex> Musubi.Socket.get_private(socket, :hooks)
%{}
iex> Musubi.Socket.get_private(socket, :missing, :fallback)
:fallback

  



  
    
      
    
    
      inherit_context(source, target)



        
          
        

    

  


  

      

          @spec inherit_context(t(), t()) :: t()


      


Copies shared Musubi context from one socket to another.
The copied context includes session and connect_info. Root params are
intentionally per-root and are not copied.
Examples
iex> source = Musubi.Socket.put_session(%Musubi.Socket{}, %{"user_id" => "u1"})
iex> target = Musubi.Socket.inherit_context(source, %Musubi.Socket{})
iex> Musubi.Socket.session(target)
%{"user_id" => "u1"}

  



  
    
      
    
    
      put_connect_info(socket, connect_info)



        
          
        

    

  


  

      

          @spec put_connect_info(t(), connect_info()) :: t()


      


Stores Phoenix connect_info data on the Musubi socket.
Examples
iex> socket = Musubi.Socket.put_connect_info(%Musubi.Socket{}, %{peer_data: %{address: {127, 0, 0, 1}}})
iex> Musubi.Socket.connect_info(socket)
%{peer_data: %{address: {127, 0, 0, 1}}}

  



  
    
      
    
    
      put_private(socket, key, value)



        
          
        

    

  


  

      

          @spec put_private(t(), private_key(), term()) :: t()


      


Writes a private runtime value.
Examples
iex> socket = Musubi.Socket.put_private(%Musubi.Socket{}, :hooks, %{})
iex> socket.private.hooks
%{}

  



  
    
      
    
    
      put_root_params(socket, params)



        
          
        

    

  


  

      

          @spec put_root_params(t(), root_params()) :: t()


      


Stores the current root store mount params in socket private context.
Examples
iex> socket = Musubi.Socket.put_root_params(%Musubi.Socket{}, %{"poll_id" => "p1"})
iex> Musubi.Socket.root_params(socket)
%{"poll_id" => "p1"}

  



  
    
      
    
    
      put_session(socket, session)



        
          
        

    

  


  

      

          @spec put_session(t(), session()) :: t()


      


Stores session data shared by all root stores on one Musubi socket.
Examples
iex> socket = Musubi.Socket.put_session(%Musubi.Socket{}, %{"user_id" => "u1"})
iex> Musubi.Socket.session(socket)
%{"user_id" => "u1"}

  



  
    
      
    
    
      reset_changed(socket)



        
          
        

    

  


  

      

          @spec reset_changed(t()) :: t()


      


Clears the LiveView-style __changed__ bookkeeping after a render cycle.
Examples
iex> socket = Musubi.Socket.assign(%Musubi.Socket{}, :title, "Inbox")
iex> Musubi.Socket.reset_changed(socket).assigns.__changed__
%{}

  



  
    
      
    
    
      root_params(socket)



        
          
        

    

  


  

      

          @spec root_params(t()) :: root_params()


      


Returns the params supplied when the current root store was mounted.
Examples
iex> Musubi.Socket.root_params(%Musubi.Socket{})
%{}

  



  
    
      
    
    
      session(socket)



        
          
        

    

  


  

      

          @spec session(t()) :: session()


      


Returns the session data shared by all root stores on one Musubi socket.
Examples
iex> Musubi.Socket.session(%Musubi.Socket{})
%{}

  



  
    
      
    
    
      store_id(socket)



        
          
        

    

  


  

      

          @spec store_id(t()) :: store_id()


      


Returns the runtime identity (store_id) of the store node owning this socket.
The store_id is the array of local id strings from the root down to this
node. The root has store_id = []. Each non-root node has
store_id = parent_path ++ [id].
Examples
iex> Musubi.Socket.store_id(%Musubi.Socket{parent_path: [], id: ""})
[]

iex> Musubi.Socket.store_id(%Musubi.Socket{parent_path: [], id: "filters"})
["filters"]

iex> Musubi.Socket.store_id(%Musubi.Socket{parent_path: ["filters"], id: "primary"})
["filters", "primary"]

  



  
    
      
    
    
      update(socket, key, fun)



        
          
        

    

  


  

      

          @spec update(t(), assign_key(), (term() -> term())) :: t()


      


Updates one assign by applying fun to the current value.
Examples
iex> socket = Musubi.Socket.assign(%Musubi.Socket{}, :count, 1)
iex> socket = Musubi.Socket.update(socket, :count, &(&1 + 1))
iex> socket.assigns.count
2

  


        

      


  

    
Musubi.State 
    



      
Compile-time DSL entrypoint for Musubi reusable state modules.

      


      
        Summary


  
    Functions
  


    
      
        __using__(opts)

      


        Sets up a module to declare reusable Musubi state with state do ... end.



    


    
      
        runtime_module?(module)

      


        Returns whether module is an Musubi.State runtime-ineligible module.



    





      


      
        Functions


        


  
    
      
    
    
      __using__(opts)


        (macro)


        
          
        

    

  


  

      

          @spec __using__(keyword()) :: Macro.t()


      


Sets up a module to declare reusable Musubi state with state do ... end.
Examples
defmodule ExampleState do
  use Musubi.State

  state do
    field :title, String.t()
  end
end

  



  
    
      
    
    
      runtime_module?(module)



        
          
        

    

  


  

      

          @spec runtime_module?(module()) :: boolean()


      


Returns whether module is an Musubi.State runtime-ineligible module.
Examples
iex> defmodule RuntimeStateExample do
...>   use Musubi.State
...>   state do
...>     field :title, String.t()
...>   end
...> end
iex> Musubi.State.runtime_module?(RuntimeStateExample)
true
iex> Musubi.State.runtime_module?(Musubi.Socket)
false

  


        

      


  

    
Musubi.Store behaviour
    



      
Compile-time DSL entrypoint, behaviour contract, and runtime facade for
Musubi store modules.
Stores use Musubi.Store and implement init/1, render/1,
update/2, handle_command/3, handle_async/3, handle_info/2,
and terminate/2. Root stores opt in with use Musubi.Store, root: true
and may also implement mount/2 to receive client mount params before
init/1 runs.
render/1 returns the resolved Elixir-shaped term; wire conversion happens
separately via Musubi.Wire.to_wire/1.
Runtime facade
use Musubi.Store blanket-imports this module so every helper below is
available bare inside a store's callbacks. Each helper is a defdelegate
to the underlying implementation module (Musubi.Socket, Musubi.Stream,
Musubi.Lifecycle, Musubi.Child, Musubi.DSL.Render) or a defmacro
that lowers to a runtime call (the async lifecycle helpers).
	Surface	Helpers
	Socket	assign/2,3, assign_new/3, update/3, changed?/2, get_private/2,3, put_private/3
	Streams	stream/3,4, stream_configure/3, stream_insert/3,4, stream_delete/3, stream_delete_by_item_key/3
	Lifecycle	attach_hook/4, detach_hook/3
	Async	assign_async/3,4, start_async/3,4, stream_async/3,4, cancel_async/2,3
	Render builders	child/2, stream/1, async_stream/1

The fully-qualified module forms remain available — the facade is purely
additive — so Musubi.Socket.assign(...) keeps working alongside the bare
assign(...) form preferred inside store modules.

      


      
        Summary


  
    Types
  


    
      
        assigns()

      


    


    
      
        async_name()

      


    


    
      
        async_result()

      


    


    
      
        command_name()

      


    


    
      
        command_payload()

      


    


    
      
        command_reply()

      


    


    
      
        message()

      


    


    
      
        rendered()

      


    


    
      
        root_params()

      


    


    
      
        terminate_reason()

      


    


    
      
        value()

      


    





  
    Callbacks
  


    
      
        handle_async(name, async_fun_result, socket)

      


        Handles an async result routed to the current store.



    


    
      
        handle_command(name, payload, socket)

      


        Handles a declared command for the current store.



    


    
      
        handle_info(message, socket)

      


        Handles an in-process message routed to the current store.



    


    
      
        handle_progress(name, entry, socket)

      


        Optional. Invoked when a chunk has been received (channel mode) or a
client upload_progress message arrived (external mode) for an
upload-tracked entry.



    


    
      
        init(socket)

      


        Initializes a freshly-created store socket.



    


    
      
        mount(socket)

      


        Initializes a freshly-mounted store socket.



    


    
      
        mount(params, socket)

      


        Mounts a root store with client-supplied params.



    


    
      
        render(socket)

      


        Produces the resolved Elixir-shaped render output for the current store.



    


    
      
        terminate(reason, socket)

      


        Handles store teardown after the page runtime begins terminating.



    


    
      
        update(assigns, socket)

      


        Updates a mounted store socket from new parent-supplied assigns.



    


    
      
        upload_external(name, entry, socket)

      


        Optional. When defined for an upload name, the preflight switches to
external mode and forwards the returned meta map to the client
uploader. Musubi treats meta opaquely.



    





  
    Functions
  


    
      
        assign(socket, attrs)

      


        See Musubi.Socket.assign/2.



    


    
      
        assign(socket, key, value)

      


        See Musubi.Socket.assign/3.



    


    
      
        assign_async(socket, key_or_keys, fun)

      


        See Musubi.Async.assign_async/3,4.



    


    
      
        assign_async(socket, key_or_keys, fun, opts)

      


    


    
      
        assign_new(socket, key, fun)

      


        See Musubi.Socket.assign_new/3.



    


    
      
        async_stream(name)

      


        See Musubi.DSL.Render.async_stream/1. Render-time placeholder.



    


    
      
        attach_hook(socket, name, stage, fun)

      


        See Musubi.Lifecycle.attach_hook/4.



    


    
      
        cancel_async(socket, target)

      


        See Musubi.Async.cancel_async/2,3.



    


    
      
        cancel_async(socket, target, reason)

      


        See Musubi.Async.cancel_async/3.



    


    
      
        cancel_upload(socket, name, ref)

      


        Cancels a single upload entry by ref, emitting {op: cancel}.



    


    
      
        changed?(socket, key)

      


        See Musubi.Socket.changed?/2.



    


    
      
        child(module, opts)

      


        See Musubi.Child.child/2.



    


    
      
        consume_uploaded_entries(socket, name, fun)

      


        Consumes the completed upload entries for name via fun.



    


    
      
        detach_hook(socket, name, stage)

      


        See Musubi.Lifecycle.detach_hook/3.



    


    
      
        get_private(socket, key, default \\ nil)

      


        See Musubi.Socket.get_private/3.



    


    
      
        put_private(socket, key, value)

      


        See Musubi.Socket.put_private/3.



    


    
      
        start_async(socket, name, fun)

      


        See Musubi.Async.start_async/3,4.



    


    
      
        start_async(socket, name, fun, opts)

      


    


    
      
        stream(name)

      


        See Musubi.DSL.Render.stream/1. Render-time placeholder.



    


    
      
        stream(socket, name, items, opts \\ [])

      


        See Musubi.Stream.stream/4.



    


    
      
        stream_async(socket, name, fun)

      


        See Musubi.Async.stream_async/3,4.



    


    
      
        stream_async(socket, name, fun, opts)

      


    


    
      
        stream_configure(socket, name, opts)

      


        See Musubi.Stream.stream_configure/3.



    


    
      
        stream_delete(socket, name, item)

      


        See Musubi.Stream.stream_delete/3.



    


    
      
        stream_delete_by_item_key(socket, name, item_key)

      


        See Musubi.Stream.stream_delete_by_item_key/3.



    


    
      
        stream_insert(socket, name, item, opts \\ [])

      


        See Musubi.Stream.stream_insert/4.



    


    
      
        update(socket, key, fun)

      


        See Musubi.Socket.update/3.



    


    
      
        uploaded_entries(socket, name)

      


        Returns {completed, in_progress} for the upload named name.



    





      


      
        Types


        


  
    
      
    
    
      assigns()



        
          
        

    

  


  

      

          @type assigns() :: %{optional(Musubi.Socket.assign_key()) => value()}


      



  



  
    
      
    
    
      async_name()



        
          
        

    

  


  

      

          @type async_name() :: Musubi.Async.name_arg()


      



  



  
    
      
    
    
      async_result()



        
          
        

    

  


  

      

          @type async_result() :: {:ok, value()} | {:exit, value()}


      



  



  
    
      
    
    
      command_name()



        
          
        

    

  


  

      

          @type command_name() :: atom()


      



  



  
    
      
    
    
      command_payload()



        
          
        

    

  


  

      

          @type command_payload() :: %{optional(String.t() | atom()) => value()}


      



  



  
    
      
    
    
      command_reply()



        
          
        

    

  


  

      

          @type command_reply() :: map()


      



  



  
    
      
    
    
      message()



        
          
        

    

  


  

      

          @type message() :: value()


      



  



  
    
      
    
    
      rendered()



        
          
        

    

  


  

      

          @type rendered() ::
  nil
  | boolean()
  | number()
  | String.t()
  | atom()
  | [rendered()]
  | %{optional(String.t() | atom()) => rendered()}


      



  



  
    
      
    
    
      root_params()



        
          
        

    

  


  

      

          @type root_params() :: %{optional(String.t()) => value()}


      



  



  
    
      
    
    
      terminate_reason()



        
          
        

    

  


  

      

          @type terminate_reason() :: :normal | :shutdown | {:shutdown, value()} | value()


      



  



  
    
      
    
    
      value()



        
          
        

    

  


  

      

          @type value() ::
  nil
  | boolean()
  | number()
  | String.t()
  | atom()
  | pid()
  | reference()
  | port()
  | tuple()
  | [value()]
  | %{optional(value()) => value()}


      



  


        

      

      
        Callbacks


        


  
    
      
    
    
      handle_async(name, async_fun_result, socket)


        (optional)


        
          
        

    

  


  

      

          @callback handle_async(
  name :: async_name(),
  async_fun_result :: async_result(),
  socket :: Musubi.Socket.t()
) :: {:noreply, Musubi.Socket.t()}


      


Handles an async result routed to the current store.

  



  
    
      
    
    
      handle_command(name, payload, socket)



        
          
        

    

  


  

      

          @callback handle_command(
  name :: command_name(),
  payload :: command_payload(),
  socket :: Musubi.Socket.t()
) ::
  {:noreply, Musubi.Socket.t()} | {:reply, command_reply(), Musubi.Socket.t()}


      


Handles a declared command for the current store.

  



  
    
      
    
    
      handle_info(message, socket)


        (optional)


        
          
        

    

  


  

      

          @callback handle_info(message :: message(), socket :: Musubi.Socket.t()) ::
  {:noreply, Musubi.Socket.t()}


      


Handles an in-process message routed to the current store.

  



  
    
      
    
    
      handle_progress(name, entry, socket)


        (optional)


        
          
        

    

  


  

      

          @callback handle_progress(
  name :: atom(),
  entry :: Musubi.Upload.Entry.t(),
  socket :: Musubi.Socket.t()
) :: {:noreply, Musubi.Socket.t()}


      


Optional. Invoked when a chunk has been received (channel mode) or a
client upload_progress message arrived (external mode) for an
upload-tracked entry.

  



  
    
      
    
    
      init(socket)


        (optional)


        
          
        

    

  


  

      

          @callback init(socket :: Musubi.Socket.t()) :: {:ok, Musubi.Socket.t()}


      


Initializes a freshly-created store socket.

  



  
    
      
    
    
      mount(socket)


        (optional)


        
          
        

    

  


  

      

          @callback mount(socket :: Musubi.Socket.t()) :: {:ok, Musubi.Socket.t()}


      


Initializes a freshly-mounted store socket.
This callback is kept for compatibility with pre-session stores. Prefer
init/1 for child stores and mount/2 for root-only client params.

  



  
    
      
    
    
      mount(params, socket)


        (optional)


        
          
        

    

  


  

      

          @callback mount(params :: root_params(), socket :: Musubi.Socket.t()) ::
  {:ok, Musubi.Socket.t()}


      


Mounts a root store with client-supplied params.
Only modules declared with use Musubi.Store, root: true receive this
callback. Child stores use init/1.

  



  
    
      
    
    
      render(socket)



        
          
        

    

  


  

      

          @callback render(socket :: Musubi.Socket.t()) :: rendered()


      


Produces the resolved Elixir-shaped render output for the current store.
The returned term is still in Musubi's Elixir form. The runtime converts it
to wire form later with Musubi.Wire.to_wire/1.

  



  
    
      
    
    
      terminate(reason, socket)


        (optional)


        
          
        

    

  


  

      

          @callback terminate(reason :: terminate_reason(), socket :: Musubi.Socket.t()) :: :ok


      


Handles store teardown after the page runtime begins terminating.

  



  
    
      
    
    
      update(assigns, socket)


        (optional)


        
          
        

    

  


  

      

          @callback update(assigns :: assigns(), socket :: Musubi.Socket.t()) ::
  {:ok, Musubi.Socket.t()}


      


Updates a mounted store socket from new parent-supplied assigns.

  



  
    
      
    
    
      upload_external(name, entry, socket)


        (optional)


        
          
        

    

  


  

      

          @callback upload_external(
  name :: atom(),
  entry :: Musubi.Upload.Entry.t(),
  socket :: Musubi.Socket.t()
) :: {:ok, map(), Musubi.Socket.t()}


      


Optional. When defined for an upload name, the preflight switches to
external mode and forwards the returned meta map to the client
uploader. Musubi treats meta opaquely.

  


        

      

      
        Functions


        


  
    
      
    
    
      assign(socket, attrs)



        
          
        

    

  


  

See Musubi.Socket.assign/2.

  



  
    
      
    
    
      assign(socket, key, value)



        
          
        

    

  


  

See Musubi.Socket.assign/3.

  



  
    
      
    
    
      assign_async(socket, key_or_keys, fun)


        (macro)


        
          
        

    

  


  

See Musubi.Async.assign_async/3,4.

  



  
    
      
    
    
      assign_async(socket, key_or_keys, fun, opts)


        (macro)


        
          
        

    

  


  


  



  
    
      
    
    
      assign_new(socket, key, fun)



        
          
        

    

  


  

See Musubi.Socket.assign_new/3.

  



  
    
      
    
    
      async_stream(name)


        (macro)


        
          
        

    

  


  

See Musubi.DSL.Render.async_stream/1. Render-time placeholder.

  



  
    
      
    
    
      attach_hook(socket, name, stage, fun)



        
          
        

    

  


  

See Musubi.Lifecycle.attach_hook/4.

  



  
    
      
    
    
      cancel_async(socket, target)



        
          
        

    

  


  

See Musubi.Async.cancel_async/2,3.

  



  
    
      
    
    
      cancel_async(socket, target, reason)



        
          
        

    

  


  

See Musubi.Async.cancel_async/3.

  



  
    
      
    
    
      cancel_upload(socket, name, ref)



        
          
        

    

  


  

Cancels a single upload entry by ref, emitting {op: cancel}.

  



  
    
      
    
    
      changed?(socket, key)



        
          
        

    

  


  

See Musubi.Socket.changed?/2.

  



  
    
      
    
    
      child(module, opts)



        
          
        

    

  


  

See Musubi.Child.child/2.

  



  
    
      
    
    
      consume_uploaded_entries(socket, name, fun)



        
          
        

    

  


  

Consumes the completed upload entries for name via fun.
fun receives (meta, entry) where meta is %{path: path} in
channel mode or %{external: meta} in external mode. Returns
{:ok, val} to consume the entry (removing it from internal state)
or {:postpone, val} to leave it in place.
Returns the updated socket and the list of vals produced.
Must be called from a command handler.

  



  
    
      
    
    
      detach_hook(socket, name, stage)



        
          
        

    

  


  

See Musubi.Lifecycle.detach_hook/3.

  



    

  
    
      
    
    
      get_private(socket, key, default \\ nil)



        
          
        

    

  


  

See Musubi.Socket.get_private/3.

  



  
    
      
    
    
      put_private(socket, key, value)



        
          
        

    

  


  

See Musubi.Socket.put_private/3.

  



  
    
      
    
    
      start_async(socket, name, fun)


        (macro)


        
          
        

    

  


  

See Musubi.Async.start_async/3,4.

  



  
    
      
    
    
      start_async(socket, name, fun, opts)


        (macro)


        
          
        

    

  


  


  



  
    
      
    
    
      stream(name)


        (macro)


        
          
        

    

  


  

See Musubi.DSL.Render.stream/1. Render-time placeholder.

  



    

  
    
      
    
    
      stream(socket, name, items, opts \\ [])



        
          
        

    

  


  

See Musubi.Stream.stream/4.

  



  
    
      
    
    
      stream_async(socket, name, fun)


        (macro)


        
          
        

    

  


  

See Musubi.Async.stream_async/3,4.

  



  
    
      
    
    
      stream_async(socket, name, fun, opts)


        (macro)


        
          
        

    

  


  


  



  
    
      
    
    
      stream_configure(socket, name, opts)



        
          
        

    

  


  

See Musubi.Stream.stream_configure/3.

  



  
    
      
    
    
      stream_delete(socket, name, item)



        
          
        

    

  


  

See Musubi.Stream.stream_delete/3.

  



  
    
      
    
    
      stream_delete_by_item_key(socket, name, item_key)



        
          
        

    

  


  

See Musubi.Stream.stream_delete_by_item_key/3.

  



    

  
    
      
    
    
      stream_insert(socket, name, item, opts \\ [])



        
          
        

    

  


  

See Musubi.Stream.stream_insert/4.

  



  
    
      
    
    
      update(socket, key, fun)



        
          
        

    

  


  

See Musubi.Socket.update/3.

  



  
    
      
    
    
      uploaded_entries(socket, name)



        
          
        

    

  


  

Returns {completed, in_progress} for the upload named name.
Examples
{completed, _in_progress} = uploaded_entries(socket, :avatar)

  


        

      


  

    
Musubi.Async 
    



      
Async lifecycle API for Musubi stores. Exposes assign_async/3,4,
start_async/3,4, cancel_async/2,3, and stream_async/3,4.
Public API surface (frozen for M5+)
	assign_async/3,4 — spawn a task whose result writes one or more
Musubi.AsyncResult values into socket.assigns.
	start_async/3,4 — spawn a task whose result is delivered to the
store's handle_async/3 callback. socket.assigns is not mutated by
the call itself.
	cancel_async/2,3 — kill an in-flight task by name/key or by
%AsyncResult{} value. Always produces an Musubi.AsyncResult.failed/2
write driven by the resulting :DOWN (or pre-written, when called via
the %AsyncResult{} variant).
	stream_async/3,4 — composite assign_async + Musubi.Stream.stream/4:
writes a status flag into socket.assigns and seeds the stream slot in
one envelope.

Task supervision
Tasks run under Musubi.AsyncSupervisor (a Task.Supervisor started by
Musubi.Application). Pass :supervisor to override per-call:
Musubi.Async.assign_async(socket, :profile, fun, supervisor: MyApp.TaskSup)
Reserved socket-private key
Per-task tracking lives at socket.private[:__musubi_async_refs__] and is
runtime-internal. Use Musubi.Async.private_refs_key/0 to introspect
without hard-coding the literal.
Result classification
	Event	Terminal Musubi.AsyncResult value
	{:ok, val}	ok(prior, val)
	{:error, reason}	failed(prior, {:error, reason})
	task raises	failed(prior, {:exit, {kind, reason, stacktrace}})
	task throws	failed(prior, {:exit, {{:nocatch, val}, st}})
	task exits with reason r	failed(prior, {:exit, r})
	:timeout fires	failed(prior, {:exit, :timeout})
	cancel_async/2,3 with reason r	failed(prior, {:exit, r})
	runtime no longer hosts originating node	lazy-discard; [:musubi, :async, :lazy_discard]

Telemetry
Every async event emits [:musubi, :async, :event] with event in
:start | :stop | :exception | :cancel | :lazy_discard. Metadata always
includes page_id, path, name, and kind (:assign | :start | :stream).
See Musubi.Async.Telemetry for the canonical metadata builder.

      


      
        Summary


  
    Types
  


    
      
        kind()

      


        Async kind discriminator carried in tracking + telemetry metadata.



    


    
      
        name_arg()

      


        User-supplied name argument.



    


    
      
        supervisor_ref()

      


        Acceptable Task.Supervisor reference — module name, registered atom, or pid.



    


    
      
        tracking_entry()

      


        Per-task tracking entry stored under socket.private[:__musubi_async_refs__].



    


    
      
        tracking_name()

      


        Internal name a tracked task is filed under. Atom for start_async/stream_async; the key list for assign_async.



    





  
    Functions
  


    
      
        apply_task_down(socket, name, entry, raw_reason)

      


        Resolves a :DOWN message for a tracked task. Called by
Musubi.Page.Server. Writes Musubi.AsyncResult.failed(prior, {:exit, reason})
to every key managed by the tracking entry.



    


    
      
        apply_task_result(socket, name, entry, classified)

      


        Applies a classified assign_async/stream_async task result to the
socket. Called by Musubi.Page.Server from handle_info.



    


    
      
        assign_async(socket, key_or_keys, fun, opts \\ [])

      


        Spawns a background task whose result writes Musubi.AsyncResult values into
socket.assigns for the given key (or list of keys).



    


    
      
        cancel_async(socket, target)

      


        Kills an in-flight task and resolves its tracked assigns to
Musubi.AsyncResult.failed(prior, {:exit, reason}).



    


    
      
        cancel_async(socket, ar, reason)

      


    


    
      
        mark_timeout(socket, name)

      


        Marks a tracking entry's :cancel_reason to :timeout and returns the entry
so the caller can kill the task pid. Called by Musubi.Page.Server when a
{:musubi_async_timeout, ref} message fires.



    


    
      
        private_refs_key()

      


        Returns the reserved socket-private key holding async-task tracking entries.



    


    
      
        start_async(socket, name, fun, opts \\ [])

      


        Spawns a background task whose result is routed to the store's
handle_async(name, result, socket) callback.



    


    
      
        stream_async(socket, name, fun, opts \\ [])

      


        Composite assign_async/3,4 + Musubi.Stream.stream/4. Spawns a background
task whose successful return populates a previously-declared stream slot
AND flips the matching socket.assigns.<name> Musubi.AsyncResult to
:ok with result: true (the items live in the stream, not in assigns).



    





      


      
        Types


        


  
    
      
    
    
      kind()



        
          
        

    

  


  

      

          @type kind() :: :assign | :start | :stream


      


Async kind discriminator carried in tracking + telemetry metadata.

  



  
    
      
    
    
      name_arg()



        
          
        

    

  


  

      

          @type name_arg() :: term()


      


User-supplied name argument.

  



  
    
      
    
    
      supervisor_ref()



        
          
        

    

  


  

      

          @type supervisor_ref() :: module() | atom() | pid()


      


Acceptable Task.Supervisor reference — module name, registered atom, or pid.

  



  
    
      
    
    
      tracking_entry()



        
          
        

    

  


  

      

          @type tracking_entry() :: %{
  ref: reference(),
  pid: pid(),
  kind: kind(),
  keys: [atom()] | nil,
  prior: %{required(atom()) => Musubi.AsyncResult.t()},
  timer_ref: reference() | nil,
  cancel_reason: term() | nil,
  supervisor: supervisor_ref()
}


      


Per-task tracking entry stored under socket.private[:__musubi_async_refs__].

  



  
    
      
    
    
      tracking_name()



        
          
        

    

  


  

      

          @type tracking_name() :: atom() | [atom()]


      


Internal name a tracked task is filed under. Atom for start_async/stream_async; the key list for assign_async.

  


        

      

      
        Functions


        


  
    
      
    
    
      apply_task_down(socket, name, entry, raw_reason)



        
          
        

    

  


  

      

          @spec apply_task_down(Musubi.Socket.t(), tracking_name(), tracking_entry(), term()) ::
  Musubi.Socket.t()


      


Resolves a :DOWN message for a tracked task. Called by
Musubi.Page.Server. Writes Musubi.AsyncResult.failed(prior, {:exit, reason})
to every key managed by the tracking entry.
Honors a previously-stamped :cancel_reason (set by cancel_async/2,3 or
:timeout) so the surfaced reason matches the operator-visible cause
rather than the raw Process.exit/2 reason.

  



  
    
      
    
    
      apply_task_result(socket, name, entry, classified)



        
          
        

    

  


  

      

          @spec apply_task_result(Musubi.Socket.t(), tracking_name(), tracking_entry(), term()) ::
  Musubi.Socket.t()


      


Applies a classified assign_async/stream_async task result to the
socket. Called by Musubi.Page.Server from handle_info.
classified is the wrapped task return: {:ok, user_return} or
{:exit, reason_class}.

  



    

  
    
      
    
    
      assign_async(socket, key_or_keys, fun, opts \\ [])



        
          
        

    

  


  

      

          @spec assign_async(Musubi.Socket.t(), name_arg(), (-> term()), keyword()) ::
  Musubi.Socket.t()


      


Spawns a background task whose result writes Musubi.AsyncResult values into
socket.assigns for the given key (or list of keys).
Synchronously writes Musubi.AsyncResult.loading(prior) per key before
returning the socket. On task completion the runtime atomically updates each
key to either Musubi.AsyncResult.ok(prior, value) (single-key:
fun returned {:ok, value}; multi-key: fun returned
{:ok, %{key1: v1, key2: v2}}) or Musubi.AsyncResult.failed(prior, reason).
Options
	:reset — true re-emits loading() (with no prior) for every managed
key; a list of keys re-emits loading for that subset only. The prior
task (if any) is cancelled.
	:timeout — milliseconds; on expiry the task is killed and the result
becomes failed(prior, {:exit, :timeout}).
	:supervisor — Task.Supervisor name; defaults to Musubi.AsyncSupervisor.

Examples
socket = Musubi.Async.assign_async(socket, :profile, fn -> {:ok, fetch()} end)
socket = Musubi.Async.assign_async(socket, [:user, :org], fn -> {:ok, %{user: u, org: o}} end)
socket = Musubi.Async.assign_async(socket, :profile, fun, reset: true, timeout: 5_000)

  



  
    
      
    
    
      cancel_async(socket, target)



        
          
        

    

  


  

      

          @spec cancel_async(Musubi.Socket.t(), name_arg() | Musubi.AsyncResult.t()) ::
  Musubi.Socket.t()


      


Kills an in-flight task and resolves its tracked assigns to
Musubi.AsyncResult.failed(prior, {:exit, reason}).
Three calling shapes:
	cancel_async(socket, name) — by name (atom for
start_async/stream_async, atom or key list for assign_async).
Kills the pid; the resulting :DOWN message drives the failed write.
	cancel_async(socket, name, reason) — same, with explicit reason.
	cancel_async(socket, %AsyncResult{}, reason) — pre-writes
failed/2 synchronously, then kills the task. Use when the caller
already holds the %AsyncResult{} and wants the assign updated before
returning.

Default reason is {:shutdown, :cancel}.
Emits [:musubi, :async, :cancel].
Examples
socket = Musubi.Async.cancel_async(socket, :profile)
socket = Musubi.Async.cancel_async(socket, :profile, :user_navigated_away)
socket = Musubi.Async.cancel_async(socket, async_result, :user_navigated_away)

  



  
    
      
    
    
      cancel_async(socket, ar, reason)



        
          
        

    

  


  

      

          @spec cancel_async(Musubi.Socket.t(), name_arg() | Musubi.AsyncResult.t(), term()) ::
  Musubi.Socket.t()


      



  



  
    
      
    
    
      mark_timeout(socket, name)



        
          
        

    

  


  

      

          @spec mark_timeout(Musubi.Socket.t(), tracking_name()) ::
  {Musubi.Socket.t(), tracking_entry()} | :error


      


Marks a tracking entry's :cancel_reason to :timeout and returns the entry
so the caller can kill the task pid. Called by Musubi.Page.Server when a
{:musubi_async_timeout, ref} message fires.

  



  
    
      
    
    
      private_refs_key()



        
          
        

    

  


  

      

          @spec private_refs_key() :: :__musubi_async_refs__


      


Returns the reserved socket-private key holding async-task tracking entries.

  



    

  
    
      
    
    
      start_async(socket, name, fun, opts \\ [])



        
          
        

    

  


  

      

          @spec start_async(Musubi.Socket.t(), atom(), (-> term()), keyword()) ::
  Musubi.Socket.t()


      


Spawns a background task whose result is routed to the store's
handle_async(name, result, socket) callback.
socket.assigns is not mutated by this call — applications that want a
visible loading indicator should write one explicitly (typically by also
calling assign_async/3,4 for the same data).
A second start_async/3,4 with the same name silently overwrites the
prior tracking ref (BDR-0019). The older task continues running and its
result is lazy-discarded on arrival, accompanied by a
[:musubi, :async, :lazy_discard] telemetry event.
Options
	:timeout — milliseconds; on expiry the task is killed and
handle_async/3 receives {:exit, :timeout}.
	:supervisor — Task.Supervisor name; defaults to Musubi.AsyncSupervisor.

Examples
socket = Musubi.Async.start_async(socket, :warm_cache, fn -> Cache.warm() end)

  



    

  
    
      
    
    
      stream_async(socket, name, fun, opts \\ [])



        
          
        

    

  


  

      

          @spec stream_async(Musubi.Socket.t(), atom(), (-> term()), keyword()) ::
  Musubi.Socket.t()


      


Composite assign_async/3,4 + Musubi.Stream.stream/4. Spawns a background
task whose successful return populates a previously-declared stream slot
AND flips the matching socket.assigns.<name> Musubi.AsyncResult to
:ok with result: true (the items live in the stream, not in assigns).
The user fun must return one of:
	{:ok, enumerable} — items are inserted into the stream with no opts.
	{:ok, enumerable, stream_opts} — items inserted with the given
stream/4 options (e.g. [at: 0, limit: -100, reset: true]).
	{:error, reason} — the assign becomes
Musubi.AsyncResult.failed(prior, {:error, reason}) and the stream
contents are left untouched.

Any other shape raises ArgumentError inside the task and surfaces as
Musubi.AsyncResult.failed(prior, {:exit, ...}).
Calling stream_async for a name with no matching stream :name, ...
declaration raises ArgumentError immediately (before the task is spawned).
Options
	:reset — true cancels the prior task (if any), re-emits
Musubi.AsyncResult.loading(prior) for the assign, and leaves stream
contents alone. The user fun decides whether to actually reset the
stream by returning {:ok, items, reset: true}.
	:timeout — milliseconds; on expiry the task is killed and the assign
becomes failed(prior, {:exit, :timeout}). Stream untouched.
	:supervisor — Task.Supervisor name; defaults to Musubi.AsyncSupervisor.

Examples
socket = Musubi.Async.stream_async(socket, :messages, fn -> {:ok, fetch_messages()} end)
socket = Musubi.Async.stream_async(socket, :messages, fn -> {:ok, items, at: 0, limit: -100} end)
socket = Musubi.Async.stream_async(socket, :messages, fun, reset: true, timeout: 5_000)

  


        

      


  

    
Musubi.AsyncResult 
    



      
Three-field struct that tracks the lifecycle of an asynchronously-resolved
socket assignment.
Every assign written via Musubi.Async.assign_async/3,4 (or seeded by
Musubi.Async.stream_async/3,4) flows through one of the three statuses
below so the client can pattern-match on a discriminated union.
	status	result	reason
	:loading	prior result (or nil) — stale-while-load	nil
	:ok	the value the user fun produced	nil
	:failed	prior result (or nil) — stale-while-fail	{:error, _} or {:exit, _}

Wire serialization preserves the three public fields and adds the
runtime-only marker key "__musubi_async__" => true so clients can
distinguish an AsyncResult payload from ordinary maps with similar keys.
Compile-time type marker
Musubi.AsyncResult.of(t) is also the typespec marker used inside state do
field declarations (see Musubi.DSL.State). The runtime struct and the
compile-time marker share a name on purpose: a field declared as
field :profile, AsyncResult.of(UserProfileState.t()) accepts an
%Musubi.AsyncResult{} at runtime.
Examples
iex> Musubi.AsyncResult.loading()
%Musubi.AsyncResult{status: :loading, result: nil, reason: nil}

iex> prior = %Musubi.AsyncResult{status: :ok, result: "snapshot", reason: nil}
iex> Musubi.AsyncResult.loading(prior)
%Musubi.AsyncResult{status: :loading, result: "snapshot", reason: nil}

iex> Musubi.AsyncResult.ok(nil, %{name: "ada"})
%Musubi.AsyncResult{status: :ok, result: %{name: "ada"}, reason: nil}

iex> Musubi.AsyncResult.failed("snapshot", {:error, :timeout})
%Musubi.AsyncResult{status: :failed, result: "snapshot", reason: {:error, :timeout}}

      


      
        Summary


  
    Types
  


    
      
        failure_reason()

      


        Failure classification returned by the runtime.



    


    
      
        of(value)

      


        Compile-time field-type marker used inside state do declarations.



    


    
      
        status()

      


        Discriminated-union status enum surfaced on the wire.



    


    
      
        t()

      


    





  
    Functions
  


    
      
        failed(prior, reason)

      


        Returns a :failed %AsyncResult{} that preserves the prior result for
stale-while-failed UX. reason must be {:error, term} or {:exit, term}.



    


    
      
        loading()

      


        Returns a fresh %AsyncResult{} in the :loading status with no prior result.



    


    
      
        loading(prior)

      


        Returns a :loading %AsyncResult{} that preserves the prior result for
stale-while-loading UX.



    


    
      
        ok(prior, value)

      


        Returns an :ok %AsyncResult{} carrying the produced value. The prior
argument is accepted for symmetry with loading/1/failed/2; on success
the new result always replaces the prior one.



    





      


      
        Types


        


  
    
      
    
    
      failure_reason()



        
          
        

    

  


  

      

          @type failure_reason() :: {:error, term()} | {:exit, term()}


      


Failure classification returned by the runtime.

  



  
    
      
    
    
      of(value)



        
          
        

    

  


  

      

          @type of(value) :: %Musubi.AsyncResult{
  reason: failure_reason() | nil,
  result: value | nil,
  status: status()
}


      


Compile-time field-type marker used inside state do declarations.

  



  
    
      
    
    
      status()



        
          
        

    

  


  

      

          @type status() :: :loading | :ok | :failed


      


Discriminated-union status enum surfaced on the wire.

  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Musubi.AsyncResult{
  reason: failure_reason() | nil,
  result: term(),
  status: status()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      failed(prior, reason)



        
          
        

    

  


  

      

          @spec failed(t() | term(), failure_reason()) :: t()


      


Returns a :failed %AsyncResult{} that preserves the prior result for
stale-while-failed UX. reason must be {:error, term} or {:exit, term}.
Examples
iex> Musubi.AsyncResult.failed("snapshot", {:error, :unauthorized})
%Musubi.AsyncResult{status: :failed, result: "snapshot", reason: {:error, :unauthorized}}

iex> prior = %Musubi.AsyncResult{status: :ok, result: "snapshot"}
iex> Musubi.AsyncResult.failed(prior, {:exit, :timeout})
%Musubi.AsyncResult{status: :failed, result: "snapshot", reason: {:exit, :timeout}}

  



  
    
      
    
    
      loading()



        
          
        

    

  


  

      

          @spec loading() :: t()


      


Returns a fresh %AsyncResult{} in the :loading status with no prior result.
Examples
iex> Musubi.AsyncResult.loading()
%Musubi.AsyncResult{status: :loading, result: nil, reason: nil}

  



  
    
      
    
    
      loading(prior)



        
          
        

    

  


  

      

          @spec loading(t() | term()) :: t()


      


Returns a :loading %AsyncResult{} that preserves the prior result for
stale-while-loading UX.
Accepts either a previously-resolved %AsyncResult{} (its result is
carried forward) or any raw value (used directly as the prior result).
Examples
iex> Musubi.AsyncResult.loading(%Musubi.AsyncResult{status: :ok, result: "snapshot"})
%Musubi.AsyncResult{status: :loading, result: "snapshot", reason: nil}

iex> Musubi.AsyncResult.loading("raw")
%Musubi.AsyncResult{status: :loading, result: "raw", reason: nil}

iex> Musubi.AsyncResult.loading(nil)
%Musubi.AsyncResult{status: :loading, result: nil, reason: nil}

  



  
    
      
    
    
      ok(prior, value)



        
          
        

    

  


  

      

          @spec ok(t() | term(), term()) :: t()


      


Returns an :ok %AsyncResult{} carrying the produced value. The prior
argument is accepted for symmetry with loading/1/failed/2; on success
the new result always replaces the prior one.
Examples
iex> Musubi.AsyncResult.ok(%Musubi.AsyncResult{status: :loading}, %{name: "ada"})
%Musubi.AsyncResult{status: :ok, result: %{name: "ada"}, reason: nil}

iex> Musubi.AsyncResult.ok(nil, 42)
%Musubi.AsyncResult{status: :ok, result: 42, reason: nil}

  


        

      


  

    
Musubi.Lifecycle 
    



      
Lifecycle hook helpers for Musubi runtime stages.
Stages
	Stage	Arity	Hook arguments
	:before_command	3	(command_name, payload, socket)
	:after_command	4	(command_name, payload, reply, socket)
	:handle_async	3	(name, async_result, socket)
	:handle_info	2	(message, socket)
	:after_render	2	(resolved_elixir_term, socket)
	:after_serialize	2	(wire_term, socket)

:after_render runs after Musubi.Resolver substitutes child placeholders;
it sees the Elixir-form output (atom keys, structs, atom values).
:after_serialize runs after Musubi.Wire.to_wire/1 converts the resolved
output to wire form (string keys, plain maps, atoms-as-strings).

      


      
        Summary


  
    Types
  


    
      
        hook_entry()

      


    


    
      
        hook_fun()

      


    


    
      
        hook_id()

      


    


    
      
        hook_result()

      


    


    
      
        hook_table()

      


    


    
      
        stage()

      


    





  
    Functions
  


    
      
        attach_hook(socket, id, stage, fun)

      


        Attaches a lifecycle hook for the given stage.



    


    
      
        detach_hook(socket, id, stage)

      


        Detaches a lifecycle hook when one is present.



    


    
      
        run_hooks(socket, stage, hook_args, halt_payloads_allowed?)

      


        Runs every hook registered for a stage until one halts or all continue.



    


    
      
        stage_arity(stage)

      


        Returns the required hook function arity for a lifecycle stage.



    


    
      
        stages()

      


        Returns the supported lifecycle stages in execution order.



    





      


      
        Types


        


  
    
      
    
    
      hook_entry()



        
          
        

    

  


  

      

          @type hook_entry() :: %{id: hook_id(), fun: hook_fun()}


      



  



  
    
      
    
    
      hook_fun()



        
          
        

    

  


  

      

          @type hook_fun() :: function()


      



  



  
    
      
    
    
      hook_id()



        
          
        

    

  


  

      

          @type hook_id() :: term()


      



  



  
    
      
    
    
      hook_result()



        
          
        

    

  


  

      

          @type hook_result() ::
  {:cont, Musubi.Socket.t()}
  | {:halt, Musubi.Socket.t()}
  | {:halt, term(), Musubi.Socket.t()}


      



  



  
    
      
    
    
      hook_table()



        
          
        

    

  


  

      

          @type hook_table() :: %{optional(stage()) => [hook_entry()]}


      



  



  
    
      
    
    
      stage()



        
          
        

    

  


  

      

          @type stage() ::
  :before_command
  | :after_command
  | :handle_async
  | :handle_info
  | :after_render
  | :after_serialize


      



  


        

      

      
        Functions


        


  
    
      
    
    
      attach_hook(socket, id, stage, fun)



        
          
        

    

  


  

      

          @spec attach_hook(Musubi.Socket.t(), hook_id(), stage(), hook_fun()) ::
  Musubi.Socket.t()


      


Attaches a lifecycle hook for the given stage.
Examples
iex> socket = %Musubi.Socket{}
iex> socket =
...>   Musubi.Lifecycle.attach_hook(socket, :audit, :after_render, fn _output, socket ->
...>     {:cont, socket}
...>   end)
iex> Musubi.Socket.get_private(socket, :hooks)[:after_render] |> length()
1

  



  
    
      
    
    
      detach_hook(socket, id, stage)



        
          
        

    

  


  

      

          @spec detach_hook(Musubi.Socket.t(), hook_id(), stage()) :: Musubi.Socket.t()


      


Detaches a lifecycle hook when one is present.
Examples
iex> socket =
...>   Musubi.Lifecycle.attach_hook(%Musubi.Socket{}, :audit, :after_render, fn _output, socket ->
...>     {:cont, socket}
...>   end)
iex> socket = Musubi.Lifecycle.detach_hook(socket, :audit, :after_render)
iex> Musubi.Socket.get_private(socket, :hooks)
%{}

  



  
    
      
    
    
      run_hooks(socket, stage, hook_args, halt_payloads_allowed?)



        
          
        

    

  


  

      

          @spec run_hooks(Musubi.Socket.t(), stage(), list(), boolean()) ::
  {:cont, Musubi.Socket.t()}
  | {:halt, Musubi.Socket.t()}
  | {:halt, term(), Musubi.Socket.t()}


      


Runs every hook registered for a stage until one halts or all continue.
Examples
iex> socket =
...>   Musubi.Lifecycle.attach_hook(%Musubi.Socket{}, :mark, :after_render, fn _output, socket ->
...>     {:cont, Musubi.Socket.assign(socket, :seen?, true)}
...>   end)
iex> {:cont, socket} = Musubi.Lifecycle.run_hooks(socket, :after_render, [%{title: "Inbox"}], false)
iex> socket.assigns.seen?
true

  



  
    
      
    
    
      stage_arity(stage)



        
          
        

    

  


  

      

          @spec stage_arity(stage()) :: 2 | 3 | 4


      


Returns the required hook function arity for a lifecycle stage.
	Stage	Arity	Hook arguments
	:before_command	3	(command_name, payload, socket)
	:after_command	4	(command_name, payload, reply, socket)
	:handle_async	3	(name, async_result, socket)
	:handle_info	2	(message, socket)
	:after_render	2	(resolved_elixir_term, socket)
	:after_serialize	2	(wire_term, socket)

Examples
iex> Musubi.Lifecycle.stage_arity(:before_command)
3
iex> Musubi.Lifecycle.stage_arity(:after_command)
4
iex> Musubi.Lifecycle.stage_arity(:after_serialize)
2

  



  
    
      
    
    
      stages()



        
          
        

    

  


  

      

          @spec stages() :: [stage()]


      


Returns the supported lifecycle stages in execution order.
Examples
iex> Musubi.Lifecycle.stages()
[:before_command, :after_command, :handle_async, :handle_info, :after_render, :after_serialize]

  


        

      


  

    
Musubi.Stream 
    



      
Stream API for Musubi stores.
Stream-typed slots (declared via stream/2,3 inside state do) carry
collections whose materialization is owned by the client. The server
queues raw delta ops (reset/insert/delete) on a per-stream
Musubi.Stream.Slot struct stored under socket.assigns.__streams__. Each
cycle's queued ops drain into the patch envelope's stream_ops, where the
page runtime stamps each op with its owning store_id, and the struct is
pruned (BDR-0014, BDR-0018).
The runtime does not keep an ordered item_keys list, does not decide
upsert-vs-insert, and does not trim for :limit server-side. The client
materializes the stream and applies the per-op :limit field.
Public API surface (frozen for M5+)
	stream/3,4
	stream_configure/3
	stream_insert/3,4
	stream_delete/3
	stream_delete_by_item_key/3

Reserved socket-assigns shape
socket.assigns.__streams__ is a map with reserved sub-keys:
	__ref__ — monotonic per-page ref counter used to stamp each new
Musubi.Stream.Slot.
	__changed__ — MapSet of stream names mutated since the last prune.
Used by Musubi.Resolver to know which structs to prune.
	__configured__ — pre-init configure opts keyed by stream name.
Applied when the matching Musubi.Stream.Slot is first initialized.
	<atom_name> — the per-stream Musubi.Stream.Slot struct.

Sub-keys are runtime-internal; do not read or write directly.
Examples
Musubi.Stream.stream_insert(socket, :messages, %{id: "1", body: "hi"})
#=> %Musubi.Socket{...}

      


      
        Summary


  
    Types
  


    
      
        config()

      


        Per-stream config — runtime-merged from compile-time reflection + stream_configure/3.



    


    
      
        item_key()

      


        Computed item_key returned by the configured :item_key capture. Always a binary.



    


    
      
        op()

      


        Wire stream op pushed in the envelope's stream_ops array.



    


    
      
        stream_name()

      


        Public stream identifier — atom matching a stream :name, T, ... declaration.



    





  
    Functions
  


    
      
        assigns_key()

      


        Returns the reserved socket-assigns key holding the per-page stream index.



    


    
      
        changed_streams(socket)

      


        Returns the names of streams marked changed (mutated since the last prune).



    


    
      
        drain_and_prune(socket)

      


        Drains pending ops from every Musubi.Stream.Slot marked changed, appends
them to the socket-private accumulator, prunes each struct, and clears
the __changed__ set. Invoked by Musubi.Resolver.



    


    
      
        drained_key()

      


        Returns the reserved socket-private key holding the drained stream ops
(populated by Musubi.Resolver and consumed by the page server).



    


    
      
        flush_pending_ops(socket)

      


        Drains the per-socket accumulator populated by Musubi.Resolver
and returns the wire ops for this cycle.



    


    
      
        pending_ops(socket)

      


        Returns the queued stream ops for the current cycle (not yet flushed).



    


    
      
        stream(socket, name, items, opts \\ [])

      


        Bulk seeds or refreshes a stream slot.



    


    
      
        stream_configure(socket, name, opts)

      


        Sets configure-only options for name. Raises if name has already been
initialized via stream/3,4 or stream_insert/3,4.



    


    
      
        stream_delete(socket, name, item)

      


        Queues a delete for one item in a stream slot, deriving its item_key
from the item via the stream's configured key function.



    


    
      
        stream_delete_by_item_key(socket, name, item_key)

      


        Queues a delete for one item in a stream slot directly by item_key.



    


    
      
        stream_insert(socket, name, item, opts \\ [])

      


        Queues an insert for one item in a stream slot.



    





      


      
        Types


        


  
    
      
    
    
      config()



        
          
        

    

  


  

      

          @type config() :: %{item_key: (term() -> item_key()), limit: integer() | nil}


      


Per-stream config — runtime-merged from compile-time reflection + stream_configure/3.

  



  
    
      
    
    
      item_key()



        
          
        

    

  


  

      

          @type item_key() :: String.t()


      


Computed item_key returned by the configured :item_key capture. Always a binary.

  



  
    
      
    
    
      op()



        
          
        

    

  


  

      

          @type op() :: %{
  :op => String.t(),
  :stream => String.t(),
  :ref => String.t(),
  :store_id => [String.t()],
  optional(any()) => any()
}


      


Wire stream op pushed in the envelope's stream_ops array.

  



  
    
      
    
    
      stream_name()



        
          
        

    

  


  

      

          @type stream_name() :: atom()


      


Public stream identifier — atom matching a stream :name, T, ... declaration.

  


        

      

      
        Functions


        


  
    
      
    
    
      assigns_key()



        
          
        

    

  


  

      

          @spec assigns_key() :: :__streams__


      


Returns the reserved socket-assigns key holding the per-page stream index.
Exposed so tests and hooks can introspect without hard-coding the literal.

  



  
    
      
    
    
      changed_streams(socket)



        
          
        

    

  


  

      

          @spec changed_streams(Musubi.Socket.t()) :: MapSet.t(stream_name())


      


Returns the names of streams marked changed (mutated since the last prune).
Exposed for Musubi.Resolver and tests.
Examples
Musubi.Stream.changed_streams(socket)
#=> MapSet.new([:messages])

  



  
    
      
    
    
      drain_and_prune(socket)



        
          
        

    

  


  

      

          @spec drain_and_prune(Musubi.Socket.t()) :: Musubi.Socket.t()


      


Drains pending ops from every Musubi.Stream.Slot marked changed, appends
them to the socket-private accumulator, prunes each struct, and clears
the __changed__ set. Invoked by Musubi.Resolver.
Streams not in __changed__ are left untouched.

  



  
    
      
    
    
      drained_key()



        
          
        

    

  


  

      

          @spec drained_key() :: :__musubi_drained_stream_ops__


      


Returns the reserved socket-private key holding the drained stream ops
(populated by Musubi.Resolver and consumed by the page server).

  



  
    
      
    
    
      flush_pending_ops(socket)



        
          
        

    

  


  

      

          @spec flush_pending_ops(Musubi.Socket.t()) :: {[raw_op()], Musubi.Socket.t()}


      


Drains the per-socket accumulator populated by Musubi.Resolver
and returns the wire ops for this cycle.
Called by the page runtime once per render cycle, immediately after the
resolver finishes (the prune hook has already run by then). After the
call, the accumulator is empty.
Examples
{ops, socket} = Musubi.Stream.flush_pending_ops(socket)
ops
#=> [%{op: "insert", stream: "messages", ref: "0", item_key: "messages-1", item: %{...}, at: -1, limit: nil}]

  



  
    
      
    
    
      pending_ops(socket)



        
          
        

    

  


  

      

          @spec pending_ops(Musubi.Socket.t()) :: [raw_op()]


      


Returns the queued stream ops for the current cycle (not yet flushed).
Reads pending fields from each Musubi.Stream.Slot plus any already-drained
ops on the socket-private accumulator. Useful for tests and debugging.
Examples
socket = Musubi.Stream.stream_insert(%Musubi.Socket{module: M}, :messages, %{id: "1"})
length(Musubi.Stream.pending_ops(socket))
#=> 1

  



    

  
    
      
    
    
      stream(socket, name, items, opts \\ [])



        
          
        

    

  


  

      

          @spec stream(Musubi.Socket.t(), stream_name(), [term()], keyword()) ::
  Musubi.Socket.t()


      


Bulk seeds or refreshes a stream slot.
With reset: true, marks the stream's slot so the flushed wire
ops include a reset ahead of the inserts and the client clears its
local stream before applying them.
Examples
socket = Musubi.Stream.stream(socket, :messages, [%{id: "1", body: "hi"}])
socket = Musubi.Stream.stream(socket, :messages, fresh_items, reset: true)

  



  
    
      
    
    
      stream_configure(socket, name, opts)



        
          
        

    

  


  

      

          @spec stream_configure(Musubi.Socket.t(), stream_name(), keyword()) ::
  Musubi.Socket.t()


      


Sets configure-only options for name. Raises if name has already been
initialized via stream/3,4 or stream_insert/3,4.
Accepts :item_key (arity-1 function returning a binary) and :limit
(integer or nil). The configuration takes effect when the stream is
next initialized; re-configuring the same stream after init is a
lifetime error.
Configure is purely server-side state — it does not produce a wire op
(the item_key capture is not transferable, and per-insert ops carry
the :limit the client needs). Documented Musubi divergence vs. the
abstract spec in the realignment notes.
Examples
socket = Musubi.Stream.stream_configure(socket, :messages, item_key: &("custom-" <> &1.id))

  



  
    
      
    
    
      stream_delete(socket, name, item)



        
          
        

    

  


  

      

          @spec stream_delete(Musubi.Socket.t(), stream_name(), term()) :: Musubi.Socket.t()


      


Queues a delete for one item in a stream slot, deriving its item_key
from the item via the stream's configured key function.
Examples
socket = Musubi.Stream.stream_delete(socket, :messages, %{id: "1"})

  



  
    
      
    
    
      stream_delete_by_item_key(socket, name, item_key)



        
          
        

    

  


  

      

          @spec stream_delete_by_item_key(Musubi.Socket.t(), stream_name(), item_key()) ::
  Musubi.Socket.t()


      


Queues a delete for one item in a stream slot directly by item_key.
Examples
socket = Musubi.Stream.stream_delete_by_item_key(socket, :messages, "messages-1")

  



    

  
    
      
    
    
      stream_insert(socket, name, item, opts \\ [])



        
          
        

    

  


  

      

          @spec stream_insert(Musubi.Socket.t(), stream_name(), term(), keyword()) ::
  Musubi.Socket.t()


      


Queues an insert for one item in a stream slot.
The default position is :at -1 (append). The runtime does not
decide whether the insert is an upsert or new — that is the client's
responsibility. The :limit field is passed through verbatim
on the wire op; the client trims if the limit is exceeded after applying
the insert.
Examples
socket = Musubi.Stream.stream_insert(socket, :messages, %{id: "1", body: "hi"})
socket = Musubi.Stream.stream_insert(socket, :messages, item, at: 0, limit: -100)

  


        

      


  

    
Musubi.Telemetry 
    



      
Telemetry emission helper for Musubi runtime events plus the canonical event
catalog.
events/0 returns every event name emitted by the runtime, paired with a
one-line description. Use it to attach a single handler to all Musubi events
(e.g. for log-shipping, metrics aggregation, or test observation):
Musubi.Telemetry.events()
|> Enum.map(&elem(&1, 0))
|> :telemetry.attach_many("musubi-collector", &MyTelemetry.handle_event/4, nil)

      


      
        Summary


  
    Types
  


    
      
        event()

      


        One Musubi telemetry event entry: {event_name, description}.



    





  
    Functions
  


    
      
        emit(event_name, measurements, metadata)

      


        Emits a telemetry event when the :telemetry module is available.



    


    
      
        events()

      


        Returns every telemetry event the Musubi runtime emits along with a one-line
description.



    





      


      
        Types


        


  
    
      
    
    
      event()



        
          
        

    

  


  

      

          @type event() :: {[atom()], String.t()}


      


One Musubi telemetry event entry: {event_name, description}.

  


        

      

      
        Functions


        


  
    
      
    
    
      emit(event_name, measurements, metadata)



        
          
        

    

  


  

      

          @spec emit([atom()], map(), map()) :: :ok


      


Emits a telemetry event when the :telemetry module is available.
Examples
iex> Musubi.Telemetry.emit([:musubi, :render, :stop], %{duration: 10}, %{module: Example})
:ok

  



  
    
      
    
    
      events()



        
          
        

    

  


  

      

          @spec events() :: [event()]


      


Returns every telemetry event the Musubi runtime emits along with a one-line
description.
Examples
iex> [{[:musubi, :command, :start], _desc} | _rest] = Musubi.Telemetry.events()

  


        

      


  

    
Musubi.Transport.Channel 
    



      
Generic Phoenix Channel adapter that mounts any Musubi root store named in
the channel module's allowlist.
The public client API connects to a root by {module, id} (see
docs/client-contract.md). topic is an internal transport detail:
the client builds an opaque topic of the form "musubi:<opaque_ref>" and
carries the requested module, id, and optional params in the channel
join payload.
Mounting in a Phoenix endpoint
defmodule MyAppWeb.MusubiChannel do
  use Musubi.Transport.Channel,
    stores: [
      MyApp.Stores.CartPageStore,
      MyApp.Stores.InboxStore
    ]
end

defmodule MyAppWeb.UserSocket do
  use Phoenix.Socket

  channel "musubi:*", MyAppWeb.MusubiChannel

  def connect(_params, socket, _connect_info), do: {:ok, socket}
  def id(_socket), do: nil
end
Join payload
Incoming join payload:
%{
  "module" => "MyApp.Stores.CartPageStore",
  "id" => "cart:current-user",
  "params" => %{...optional...}
}
The channel rejects joins whose module is not in the configured allowlist.
Lifecycle
On join/3 the adapter starts a fresh Musubi.Page.Server for the resolved
root module + params and links it to the channel pid. On channel
terminate/2 the adapter unlinks the page server and stops it with the
channel's terminate reason. Reconnect is recovery (BDR-0015): each new
join builds a fresh page server with version: 1 and an initial
replace "" envelope.
Wire shape
Incoming "command" payload:
%{"store_id" => ["filters"], "name" => "change_query", "payload" => %{...}}
store_id is the in-tree path-shaped locator for the addressed store node.
Root is [].
Outgoing "patch" payload — Musubi.Page.PatchEnvelope.to_wire/1:
%{
  "type" => "patch",
  "base_version" => 0,
  "version" => 1,
  "ops" => [...],
  "stream_ops" => [...]
}
Telemetry
	[:musubi, :channel, :join] — %{system_time: integer}. Metadata:
module, id, topic, page_pid.
	[:musubi, :channel, :terminate] — %{system_time: integer}.
Metadata: module, id, topic, reason, page_pid.


      




  

    
Musubi.Transport.ConnectionChannel 
    



      
Phoenix Channel adapter for Musubi sockets with multiple root stores.
The channel owns one joined Musubi socket and a dynamic set of root page
servers. join/3 runs the socket module's Musubi.Socket.handle_join/2 once.
Each client "mount" message starts one root store page server using the
shared joined socket assigns and private connection context.
Telemetry
	[:musubi, :channel, :join] — %{system_time: integer}. Metadata:
module, id, topic, page_pid. For this adapter module is the
Musubi socket module, and id/page_pid are nil because roots mount
later inside the joined connection.
	[:musubi, :channel, :terminate] — %{system_time: integer}.
Metadata: module, id, topic, reason, page_pid, root_count.
root_count is the number of mounted root page servers the connection is
stopping.


      


      
        Summary


  
    Functions
  


    
      
        child_spec(init_arg)

      


    


    
      
        start_link(triplet)

      


    





      


      
        Functions


        


  
    
      
    
    
      child_spec(init_arg)



        
          
        

    

  


  


  



  
    
      
    
    
      start_link(triplet)



        
          
        

    

  


  


  


        

      


  

    
Musubi.Transport.Socket 
    



      
Phoenix socket adapter generated by use Musubi.Socket.
Application modules should prefer use Musubi.Socket; this module owns the
Phoenix-specific expansion and connect context plumbing.

      


      
        Summary


  
    Functions
  


    
      
        __using__(opts)

      


        Declares the Phoenix socket adapter for a Musubi socket.



    


    
      
        build_connect_socket(params, connect_info)

      


        Builds the Musubi socket context for a Phoenix connect callback.



    





      


      
        Functions


        


  
    
      
    
    
      __using__(opts)


        (macro)


        
          
        

    

  


  

      

          @spec __using__(keyword()) :: Macro.t()


      


Declares the Phoenix socket adapter for a Musubi socket.
Examples
defmodule MyAppWeb.MusubiSocket do
  use Musubi.Socket, roots: [MyApp.Stores.DashboardStore]
end

  



  
    
      
    
    
      build_connect_socket(params, connect_info)



        
          
        

    

  


  

      

          @spec build_connect_socket(map(), map()) :: Musubi.Socket.t()


      


Builds the Musubi socket context for a Phoenix connect callback.
Examples
iex> socket = Musubi.Transport.Socket.build_connect_socket(%{"token" => "t"}, %{session: %{"user_id" => "u1"}})
iex> Musubi.Socket.session(socket)
%{"user_id" => "u1"}

  


        

      


  

    
Musubi.Testing 
    



      
Test entry point for Musubi root stores, analogous to
Phoenix.LiveViewTest. Wraps Musubi.Page.Server.start_link/1 with
test-friendly defaults and exposes the primary assertion surface
(render/2).
Primary surface
Assert against the rendered wire-shape map — the same contract a
client observes — not internal socket.assigns. assigns/2 is an
escape hatch for state not surfaced through render/1; prefer
render/2 for contract assertions.
Example
page = Musubi.Testing.mount(RoomStore, %{"room_code" => "AB12"})
Musubi.Testing.dispatch_command(page, :ko, %{"target" => "p2"})

assert Musubi.Testing.render(page) == %{
  winner: :p1,
  hp: %{p1: 100, p2: 0}
}

      


      
        Summary


  
    Types
  


    
      
        t()

      


        Handle returned by mount/3; passed back into the other helpers.



    





  
    Functions
  


    
      
        allow_upload(testing, name, entries, opts \\ [], store_id \\ [])

      


        Runs the allow_upload preflight against the mounted page and
returns the reply.



    


    
      
        assigns(testing, store_id \\ [])

      


        Returns the raw socket.assigns for the addressed store.



    


    
      
        dispatch_command(testing, name, payload, store_id \\ [])

      


        Dispatches a command to a mounted store. Defaults to the root
(store_id: []); pass a child path to address a nested store.



    


    
      
        mount(module, params \\ %{}, opts \\ [])

      


        Mounts module as a root page. Push patches are delivered to the
calling process; consume them with ExUnit.Assertions.assert_receive/2.
Tears down on test exit via start_supervised!.



    


    
      
        render(testing, store_id \\ [])

      


        Runs the addressed store's render/1 against its current socket and
returns the wire-shape map. Primary assertion surface — what the
client would observe after the next reconcile.



    


    
      
        simulate_external_progress(testing, name, entry_ref, progress, store_id \\ [])

      


        Sends an external-mode progress event for an entry on the mounted page.



    


    
      
        simulate_upload(testing, name, entry_ref, bytes_total, store_id \\ [])

      


        Simulates a full upload for one entry: sends a single complete chunk
via the page server's upload_channel_chunk API, then waits for the
resulting patch envelope to land.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Musubi.Testing{pid: pid(), root: module(), transport: pid()}


      


Handle returned by mount/3; passed back into the other helpers.

  


        

      

      
        Functions


        


    

    

  
    
      
    
    
      allow_upload(testing, name, entries, opts \\ [], store_id \\ [])



        
          
        

    

  


  

      

          @spec allow_upload(t(), atom(), [map()], keyword(), Musubi.Socket.store_id()) ::
  {:ok, Musubi.Page.Server.preflight_reply()} | {:error, atom()}


      


Runs the allow_upload preflight against the mounted page and
returns the reply.
Bypasses the transport channel — useful for tests that exercise the
preflight + entry add-op path without a Phoenix channel in the way.
Options
	:endpoint — Phoenix endpoint module used to sign tokens.
Defaults to Musubi.Testing.TestEndpoint, a stub endpoint
automatically registered in test mode.


  



    

  
    
      
    
    
      assigns(testing, store_id \\ [])



        
          
        

    

  


  

      

          @spec assigns(t(), Musubi.Socket.store_id()) :: map()


      


Returns the raw socket.assigns for the addressed store.
Escape hatch — prefer render/2 for contract assertions. Use only
when the value you need is not exposed through render/1 (e.g. a
private field captured for later use).

  



    

  
    
      
    
    
      dispatch_command(testing, name, payload, store_id \\ [])



        
          
        

    

  


  

      

          @spec dispatch_command(t(), atom(), map(), Musubi.Socket.store_id()) ::
  {:ok, map()} | {:error, term()}


      


Dispatches a command to a mounted store. Defaults to the root
(store_id: []); pass a child path to address a nested store.
Mirrors the client-side proxy.dispatchCommand(name, payload)
contract.

  



    

    

  
    
      
    
    
      mount(module, params \\ %{}, opts \\ [])



        
          
        

    

  


  

      

          @spec mount(module(), map(), keyword()) :: t()


      


Mounts module as a root page. Push patches are delivered to the
calling process; consume them with ExUnit.Assertions.assert_receive/2.
Tears down on test exit via start_supervised!.
Options
	:transport_pid — pid that receives push patches. Defaults to self().


  



    

  
    
      
    
    
      render(testing, store_id \\ [])



        
          
        

    

  


  

      

          @spec render(t(), Musubi.Socket.store_id()) :: map()


      


Runs the addressed store's render/1 against its current socket and
returns the wire-shape map. Primary assertion surface — what the
client would observe after the next reconcile.
Values are returned as native Elixir terms (atom literals stay atoms);
the JSON-string transformation happens on the way out to the client,
not inside render/1.

  



    

  
    
      
    
    
      simulate_external_progress(testing, name, entry_ref, progress, store_id \\ [])



        
          
        

    

  


  

      

          @spec simulate_external_progress(
  t(),
  atom(),
  String.t(),
  non_neg_integer(),
  Musubi.Socket.store_id()
) ::
  :ok


      


Sends an external-mode progress event for an entry on the mounted page.

  



    

  
    
      
    
    
      simulate_upload(testing, name, entry_ref, bytes_total, store_id \\ [])



        
          
        

    

  


  

      

          @spec simulate_upload(
  t(),
  atom(),
  String.t(),
  non_neg_integer(),
  Musubi.Socket.store_id()
) :: :ok


      


Simulates a full upload for one entry: sends a single complete chunk
via the page server's upload_channel_chunk API, then waits for the
resulting patch envelope to land.

  


        

      


  

    
mix compile.musubi_ts 
    



      
Mix compiler that walks every Musubi state do module exposed by the
current Mix project and writes one TypeScript bundle file with namespaces
mirroring the Elixir module tree.
Setup
Add :musubi_ts to the project's compiler chain:
def project do
  [
    ...,
    compilers: Mix.compilers() ++ [:musubi_ts]
  ]
end
Running mix compile then keeps the bundle in sync automatically. Invoke
the compiler directly with mix compile.musubi_ts if you want to regenerate
without a full project recompile.
Options
	--check — exit non-zero with a Mix.Task.Compiler.Diagnostic if the
on-disk bundle differs from a freshly-rendered one. Wire this into a
precommit / CI alias to gate drift:
aliases: [
  precommit: ["compile --warnings-as-errors", "compile.musubi_ts --check", ...]
]


Configuration
Output path defaults to priv/codegen/ts/musubi.ts. Override per-app:
config :musubi, :ts_codegen_output_path, "priv/codegen/ts/musubi.ts"
Discovery
Every Musubi state do module ends up with a manifest entry under
Mix.Project.build_path()/musubi-codegen-ts/<inspect(module)>/state.term,
stamped at module-compile time by Musubi.Plugin.TypeScript's injected
@after_compile callback. This compiler simply lists those entries —
there is no beam scan or :application.get_key/2 walk. Modules whose
source lives under test/ (e.g. test/support/ fixtures) are skipped at
stamp time so they never appear in the bundle.
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